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Introduction 
The BC Agriculture and Food Climate Action Initiative partnered with agricultural producers, 
local and provincial governments, to develop the Cariboo Regional Adaptation Strategies in 
2014. The Strategies identify the potential impacts of climate change on the agriculture sector 
and outline a series of strategies and actions to address these challenges. One of the concerns 
was the need for a strategy to ensure sufficient water, critical for the sustainable use of 
livestock on Crown range. Two previous projects have been completed as a part of 
implementing the Strategies through the Regional Adaptation Enhancement program to 
address this challenge. The first project developed a livestock surface water assessment tool for 
at risk range in the Cariboo, and the second project tested and demonstrated the application of 
the process through extension and engagement. 

The intention of the Surface Water Pilot and Demonstration projects is to provide an 
operational example of planning a resilient range unit in the face of climate change projections. 
A variety of scenarios are plausible when considering a strategy to address a climate that is 
projected to be warmer and drier. Three strategies are presented 1) investing in range 
management and infrastructure in areas that may not be considered primary range, 2) investing 
in water developments that take advantage of springs and seeps and avoid using water sources 
at risk to evaporation, and 3) piping water that is otherwise outside of a pasture boundary to 
provide water to pastures deemed necessary for range management.  

The selection of the projects used the planning process outlined within the Livestock Surface 
Water Assessment and Options (Pantel 2017) report and projects were subject to the criteria 
listed in the project selection process for Land Based Investment applications. Potential projects 
were submitted by the Cariboo Cattlemen’s Association, District Range Staff, and other ministry 
staff within the Project Oversight Committee. Applicants were encouraged to participate in a 
workshop in Williams Lake on February 17th, 2018. The workshop gathered input from the 
District Range Staff, and members of the Project Oversight Committee. The applications then 
went through an additional vetting process by the Project Oversight Committee.  

Of five potential projects (Figure 1), three locations were chosen including, Guy Mountain, 
Haines Creek, and North O’Keefe. North O’Keefe was replaced with Raven Lake following a site 
visit to North O’Keefe in September 2019. Overall, the applications led to five separate water 
developments within two of the range units with $90,000 of funding provided through the Land 
Based Investment Fund.  Construction of three developments were completed at Guy 
Mountain, and two developments at Haines Creek in June 2020. The Raven Lake project and the 
remaining developments on Haines Creek are pending, waiting for funding to become available.  
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Pilot Project Selection Process 
Applications for each of the projects were submitted by Andrew Pantel on behalf of the range 
tenure holders as range developments through the Land Based Investment funding. The 
projects were subject to the following criteria:  

• First Nations consultation 
• Identify the water and forage constraints 
• Application must identify what type of water development can be used to overcome 

constraints 
• The intention is that the water developments will: 

o Achieve ecological goals in addition to provision of water for livestock 
§ As measured through rangeland health evaluations and zones of use 

evaluations 
o Achieve economic goals 

§ Determined by assessing the cost of the water development and the 
number of Animal Unit Months of forage that is made accessible by the 
water development 

• Not have insurmountable or large legal constraints (water act/range act) 
• Have commitment of the manager and appropriate skill to implement (contractor 

available to build the construction) 
• Have demonstrated buy-in from producers utilizing the range unit (willingness to share 

lessons learned and participate in a field tour) 
• Have available resources in place to bring the water development to fruition 
• Be located in a location suitable for a field tour 

 
Figure 1. The highlighted Range Units were vetted through the pilot project selection process. Guy Mountain, Haines Creek, and 

Raven Lake were chosen to develop applications for funding through the LBI fund. 
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Overview of Projects 
North O’Keefe 

The location identified by the tenure holder during the mapping exercise was a deep gully and 
identified using the Terrain Resource Information Management (TRIM) water layer. However, 
the site was visited as part of the water development planning stage on September 1st and 2nd , 
2019. During this field evaluation, it was concluded that the vegetation and the soils in the 
gulley did not have the characteristics of an ephemeral drainage, and the site was not suitable 
for capturing surface runoff. There was a relatively new cutblock near the proposed water 
development with young spruce trees that are not obstacle planted. In addition, excessive 
coarse woody debris in the cutblocks and closed forests limits the forage resource to landings 
and roads. The decision to withdraw this project from the Surface Water Risk Assessment Pilot 
Projects was agreed to by the Project Oversight Committee in October 2019. This project was 
replaced with Raven Lake. 

Guy Mountain 

The Guy Mountain project was proposed by the Cariboo Cattlemen’s Association and the 
tenure holders participated in the February 2018 workshop. The Project demonstrates planning 
for climate change and creating a resilient range unit within the moister range types of the 
Cariboo. These moist range types are not often considered at high risk to climate change 
scenarios. However, planning on a landscape scale includes seeking out new forage resources 
to compensate for the potential reduction of forage due to lack of water in the drier regions of 
the District. In addition, climate projections suggest the warming temperatures will boost 
primary production in regions not experiencing moisture deficits. There is a high forage 
production potential within the cutblocks, open forests, roads, and landings in this range unit. 
The Guy Mountain project was viewed by contractors in November 2019 and a contract was 
awarded in December 2019. The construction was completed in June 2020. 

Haines Creek 

The Haines Creek project was brought forward by the Cariboo Cattlemen’s Association and the 
District Range Staff. The tenure holder was not available for the workshop; however, the 
Central Cariboo Range staff had a previous Land Based Investment (LBI) application started for 
this tenure, and significant ground work was done by the range staff to identify the constraints 
and resources. The Project demonstrates resilient and reliable water planning in the dry range 
types associated with the Cariboo-Chilcotin and will provide water to a range unit that is often 
unused due to a lack of reliable water.  

Much of the water available to livestock depends on annual rainfall and snowpack, with the 
range having adequate water in moist years, and lacking water in drier years. The climate 
change analysis suggests the dry years will be more frequent and intense in the future. This 
project is intended to create resilient water developments that are not at risk to evaporation, 
as well as reduce the uncertainty of the water resources from year to year. First Nations 
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consultation was completed on November 12th, 2019. The project was direct awarded to a local 
contractor and construction was completed in June 2020.  

Raven Lake 

The Raven Lake project was brought forward by the Cariboo Cattlemen’s Association and the 
tenure holder participated in the workshop. This project was included after the North O’Keefe 
project was removed from the application process. The project focus is to provide quality water 
within a pasture that is considered essential for livestock management. The ponds within 
Botanio Flats are considered at risk to climate change with rates of evaporation posing a risk to 
the quantity and quality of water. There is a need for reliable water in the Botanio Flats Pasture 
in the fall. An underused strategy is to bring water to a pasture rather than create a water 
development at the needed location. Therefore, the proposal includes piping water from a 
tributary stream of Riske Creek, into the upper portion of Botanio Flats. The water can 
potentially be stored and used as needed or supplied directly to a series of troughs within the 
pasture. This project addresses the uncertainty of climate change and drought by providing a 
system that is only used in drought years and mitigates the risk of evaporation. The project will 
be submitted as an LBI application to Range Branch following the completion of the First 
Nations consultation process, initiated in September 2020. 

Next Steps 
Starting in summer of 2020, a project began to build upon the water developments described in 
this report. The project, Enhancing livestock surface water, rangeland health and forage 
efficiency, will monitor and evaluate the pilot demonstrations of the 2020 and 2021 grazing 
season to understand the costs and benefits of water developments in terms of rangeland 
health, livestock carrying capacity, water quality and quantity and access to forage. The project 
will also develop knowledge transfer materials and coordinate knowledge transfer events based 
on the pilot projects.  

The knowledge transfer will include follow up with the First Nations consultation process. The 
consultation process met the requirements for constructing developments on Crown land. 
However, the Project Oversight Committee has expressed a need to continue to engage 
interested First Nations in the extension activities associated with the next phase of this 
project. This will include inviting those Nations that were contacted during the consultation 
process and extending invitations to field days, as well as soliciting and communicating input 
into future projects. The intention is to not only inform First Nations of the developments, but 
to communicate the beneficial practices of water developments and provide a service of 
knowledge transfer to First Nations interested in water developments as they relate to range 
management.  

The Raven Lake, and remaining Haines Creek projects are shelf ready and sources for funding 
either through Land Based Investment or other opportunities will continue to be sought. All of 
the projects will also go through a detailed forage inventory through the next project phase. 
This will include updating the Range Vegetation Inventory mapping, and a thorough destructive 
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sampling plan to more accurately define the Animal Unit Months (AUMs) available on the range 
units.  

Lessons Learned 
	
The available climate and vegetation maps are done according to the industry standard, this 
was confirmed with the release of the Ministry of Forests, Lands, Natural Resource Operations 
and Rural Development’s (FLNRORD) guidance on model and emission scenario selection for 
those using climate projections in September 2020. However, improved models for range 
management are being used within the BC Cattlemen’s Association Forage and Water 
Resiliency project. These models, especially relevant is the Flow Accumulation Model, should be 
explored when planning water developments within the Cariboo Regional District. The Flow 
Accumulation Model is an important aspect of the planning process on the Raven Lake Range 
Unit.  
 
The climate models and mapping process do not replace ground truthing and a field evaluation 
to determine suitable site locations. The North O'Keefe project emphasized that the hydrology 
on a landscape unit is not always predictable. A site visit is needed to not only determine where 
water is, but if the overall management, in terms of forestry, recreation, or other Crown land 
use will be impacted with a livestock water development. 
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Guy Mountain Range Unit 
Project Name 

Surface Water Risk Assessment Project - Guy Mountain Water Developments 

Location 

Central Cariboo Forest District - Guy Mountain Range Unit 

Background information  

The current range use plan allocates 434 Animal Unit Months (AUMs) of forage to Ben and 
Cindy Swan on the Guy Mountain Range Unit. Cow/calf pairs are turned out on May 25th, or 
later, depending on spring conditions and grass growth. The cattle are gathered and pushed to 
the north end of the range to graze both sides of the 8300 Road during the breeding season.  
However, the cattle drift through the range unit staying near the existing sources of water in 
the south and east (Figure 2). The lack of water limits cattle distribution and regular herding of 
stock away from favoured areas before they are over-used is necessary to prevent overgrazing, 
protect the soil, and minimize damage to the plant community. The purpose of this project is to 
provide easily accessible and reliable water resources in the central portion of the range unit. 
Thereby, capturing a forage resource that would otherwise be unavailable for livestock.  

First Nations Consultation with the Northern Secwepemc te Qelmucw (NStQ) and the 
Tsilhqot’in Nation was initiated by the Cariboo Chilcotin Natural Resource District on August 
16th, 2019 and completed on September 24th, 2019 (Appendix 1).  

 

 
Figure 2. The slopes along the western portion of the range unit are too steep for livestock to travel. The buffers are 1.5 and 3.0 
km from the resilient sources of water. The central and northern portions of the range unit lack water. 



 9 

Assessment of the Resources and the Constraints 

The current climate analysis identified resilient water in the southeast portion of the range unit 
(Figure 3). The distance between ponds is approximately 3 km and at the maximum distance 
livestock will travel for water. However, the central and northern areas of the range unit lack 
reliable water (Figure 3). The water resources associated with the north and central areas are 
ephemeral wetlands at the height of land, and ephemeral drainages and springs that flow east 
or west from the height of land at the center of the range unit (Figures 3 and 4).  

The lack of accessible water for livestock in the centre of the unit is a constraint to using the 
forage associated with the recent cutblocks, roads and landings. The ephemeral wetlands dry 
down in early summer and the drainages are heavily timbered and prevent suitable access for 
livestock. As well, the climate analysis demonstrates an increase in evaporation from 
approximately 550 mm in the current climate to greater than 600 mm in future climates. This 
highlights the need for a strategy that addresses evaporation and mitigates the potential 
impact where possible (Figure 3). 

 
Figure 3. Reference evaporation is projected to increase by approximately 50 mm at the highest elevations of the range unit. 

The northwestern and western sides of the unit have steep slopes that limit livestock travel and 
therefore forage potential. In contrast, the height of land through the central part of the unit is 
dominated by recent cutblocks on relatively level topography. An estimation of the forage 
resource within the central area of the range unit identifies the cutblocks providing 
approximately 0.4 AUMs/ha (Tables 1 and 2). The roads and landings are likely higher.  
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Figure 4. The potential locations for water developments were identified during the Surface Water Risk Assessment Workshop. 
Each circle has a radius of 1.5 km and an area of 700 ha and represents the distance livestock will travel from water. The original 
proposal included point 2, however only points 3 and 4 are being developed. In addition, a small development will be located 
between points 3 and 4. 

Table 1. The dominant range types (Cover Type) include Open Conifer, Deciduous, Closed Forests and Cutblocks. The table 
outlines the total forage available within 1.5 kms of Water Development 3  (identified as location 3 in Figure 3). The water 
demands are based on a stocking of 46 Animals Units for 5 months. PFC stands for “properly functioning condition” 

 

Cover Type Open Conifer Deciduous Leading Cublocks Closed Forest Total
Plant Community N/A N/A N/A N/A
Range Health PFC PFC PFC PFC
Seral Stage Late Late Mid Late
Area (ha) 70                                        70                                 385                                175                     700              
Productivity (kg/ha) 600                                      800                               1,000                             800                     
Total Forage (kg) 42,000                                 56,000                          385,000                         14,000                623,000       
Limitations 60% 60% 60% 90%
Available Forage (kg) 16,800                                 22,400                          154,000                         140,000              207,200       
Safe Use Factor 50% 50% 50% 50%
Available for Livestock (kg) 8,400                                   11,200                          77,000                           7,000                  103,600       
Total AUMs 19                                        25                                 171                                16                       230              
Stocking Rate (AUMs/ha) 0.3                                       0.4                                0.4                                 0.1                      
Grazing Season (months) 5                                          5                                   5                                    5                         5                  
Carry Capacity (AUs) 4                                          5                                   34                                  3                         46                
Water Requirement L (Season) 414,400       
Water Requirement L (Month) 82,800         
Water Requirement L (Daily) 2,763           
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Table 2. The following table is an estimation of the forage available within 1.5 km of location 4 as identified in Figure 3. This 
coincides with the Water Development described as project 1.  

 
Project Type 

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. The strategy created three reliable water 
sources servicing approximately 460 AUMs of forage. Two ephemeral drainages were 
developed (locations 3 and 4 in Figure 4 – photos in Figure 5 and 7, respectively), and access 
was improved at an existing water hole (Figure 6) within the central part of the range unit. The 
locations are approximately 1.5 km apart with the water hole development as a half-way point 
between the spring developments to assist with livestock movement. 

 
Figure 5. Photos from project 1 taken in September 2020, along with the original project design.  

Cover Type Open Conifer Deciduous Leading Cublocks Closed Forest Total
Plant Community N/A N/A N/A N/A
Range Health PFC PFC PFC PFC
Seral Stage Late Late Mid Late
Area (ha) 70                                        35                                 420                                175                     700              
Productivity (kg/ha) 600                                      800                               1,000                             800                     
Total Forage (kg) 42,000                                 28,000                          420,000                         140,000              630,000       
Limitations 60% 60% 60% 90%
Available Forage (kg) 16,800                                 11,200                          168,000                         14,000                210,000       
Safe Use Factor 50% 50% 50% 50%
Available for Livestock (kg) 8,400                                   5,600                            84,000                           7,000                  105,000       
Total AUMs 19                                        12                                 187                                16                       233              
Stocking Rate (AUMs/ha) 0.3                                       0.4                                0.4                                 0.1                      
Grazing Season (months) 5                                          5                                   5                                    5                         5                  
Carry Capacity (AUs) 4                                          2                                   37                                  3                         47                
Water Requirement L (Season) 420,000       
Water Requirement L (Month) 84,000         
Water Requirement L (Daily) 2,800           

Tank and Trough Solar Panel Supports

Intake The conceptual drawing
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Figure 6. Photos of project 2 taken in September 2020. The conceptual drawing is the original plan of the project. 

 
Figure 7. Photos of project 3 taken in September 2020. The drawing provides an overview of the original project design. 

Monitoring Plan – Rangeland Health 

The riparian areas associated with the water developments are in properly functioning 
condition and have little use from livestock (Appendix 3). The two categories identified as 
posing a risk to riparian health are the lack of large diameter trees adjacent to the riparian 
zone, and moderate degree of stream channel embeddedness. The sediment additions are 
from the extensive logging and road building throughout the area associated recent harvesting.  

The use of the forage resource by livestock within a 1.5 km radius of the water development 
location continues to be low, less than 10% use. The primary forage resource is associated with 

Scoop out and gently sloped 
banks

Large woody debris 
incorporated into stream 

channel
The conceptual drawing

Trough located in upland Exclosure fence protects sedge meadow

Intake is concrete well rings with submersible 
pump The conceptual drawing 
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the cutblocks, roads, and landings. The roads and trail systems created from forest harvesting 
activities will be the primary corridors for livestock travel and be substantial sources of forage. 
The zones of use within the cutblocks adjacent to the roads will provide an adequate location 
for future monitoring of zones of use.  

Future monitoring will focus on the impacts of livestock on the riparian zones associated with 
the water collection system. Specifically, the stream health was monitored in September 2020 
and will be monitored again in the summer of 2021. The focus will be on the area 500 m 
upstream and 500 m downstream from the water intake.  Rangeland health will be determined 
in the uplands within 250 m, and up to 1.5 km of the water developments. As well, the forage 
resource will be determined by destructive sampling within the cutblocks, roads and landings in 
the summer of 2021. 
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Haines Creek Range Unit 
Project Name 

Surface Water Risk Assessment Project – Haines Creek Water Developments 

Location 

Central Cariboo Forest District – Haines Creek, Upper Creek Pasture 

Background information  

The current range use plan has approximately 400 c/c pair circulating through four range units 
including Muskrat, Alexis Lakes, Lava Canyon, and Haines Creek. The focus of the project is on 
the Haines Creek Range Unit and the Upper Creek Pasture.  The range use plan lists water as a 
limiting factor and a need to develop water near Coplin Meadow, Charlies Meadow Chain, 
South Range, and Upper Creek Pasture.  The cattle congregate near existing water sources and 
regular herding of stock away from favoured areas before they are over-used is necessary to 
prevent overgrazing, protect the soil and minimize damage to the plant community. However, 
the tendency is for the animals to return as there is little water available elsewhere.  

The Upper Creek Pasture was not originally included in the climate analysis and surface water 
risk assessment. However, following a field visit to confirm potential water development 
locations, it was included along with the South Range in the long-term plan for developing 
water to create a resilient range unit. Then, with budget constraints, the two water 
developments associated with Upper Creek were constructed in the spring of 2020. The other 
projects are on hold until funding is available.  

The First Nations consultation period was complete on November 12th, 2019 (Appendix 1).  

 
Figure 8. The resilient sources of water are identified in the map on the right. There are steep banks limiting access to the river, 
however most the range is relatively level and dominated by Douglas fir and lodgepole pine forests that are heavily ingrown. 
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Assessment of the Resources and the Constraints 

The majority of ponds are small and closed basin throughout the South Range. The current 
resilient water resources, that are accessible, are Gay Lake in the east central portion of the 
unit. The remainder of the water in the east portion of the unit is not accessible due to fencing 
and neighbouring range agreement holder use. The need is for reliable water in the central 
portion of the range unit (Figure 9).  

 
Figure 9. There are many small ponds throughout the range unit. However, those deemed resilient are restricted to the southern 
boundary and central portion of the unit. 

Evaporation is a major constraint on the water resource. The closed basin wetlands dry down in 
early summer and the water quantity and water quality is reduced. The climate analyses predict 
an increase in evaporation from approximately 600 mm in the current climate to greater than 
700 mm in future climates (Figure 10). The planning exercise noted that the additional 
atmospheric demand of water characterizes many of the sonds as unreliable and at risk to 
climate change. Nonetheless, during the site visit a number of small wetlands were noted as 
linked to ground water and deemed suitable for a potential water developments (Figure 11). 
The Flow Accumulation Model used in Raven Lake may assist with better identifying these 
connected water sources and will be used to supplement the LBI application in the fall of 2021. 
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Figure 10. Reference evaporation is projected to increase by 100 mm by the 2050s. 

The forage resource throughout the South Range is within lodgepole pine forests and cutblocks. 
The pine grass community produces approximately 400-600 kg/ha, prior to adjustments for 
limiting factors (Table 4). The forage resource associated with the Upper Creek Pasture (Figure 
11) is slightly higher (Table 3) as the open forests, and recent burned areas have a greater 
amount of bluebunch wheatgrass and less ingrowth from pine and fir.  

 
Figure 11. The potential locations for water developments explored the areas associated with small wetlands. The goal is to find 
open basin meadows that have potential to support a reliable water development.  
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Figure 12. Haines Creek Range Unit Range Use Plan Map (left). The potential locations of the water developments, those 
submitted for FN consultation, are identified by the red dots (right). To date, only developments 1 and 2 within the Upper Creek 
Pasture are completed. 

Table 3. The following table is an estimation of the forage available within 1.5 km of water developments 1 and 2. The projects 
combined would support the forage resource on approximately 1000 ha of Open Conifer, Closed Forest and Cutblocks. 

 

Cover Type Open Conifer Closed Forest Leading Cublocks Total
Plant Community Bluebunch/Pinegrass Pinegrass Pinegrass
Range Health Slightly at Risk PFC Slightly at Risk
Seral Stage Late Late Mid
Area (ha) 750                                      100                               150                                1,000                  
Productivity (kg/ha) 800                                      400                               800                                
Total Forage (kg) 600,000                               40,000                          120,000                         760,000              
Limitations 60% 60% 60%
Available Forage (kg) 240,000                               16,000                          48,000                           304,000              
Safe Use Factor 50% 50% 50%
Available for Livestock (kg) 120,000                               8,000                            24,000                           152,000              
Total AUMs 267                                      18                                 53                                  338                     
Stocking Rate (AUMs/ha) 0                                          0                                   0                                    
Grazing Season (months) 5                                          5                                   5                                    
Carry Capacity (AUs) 53                                        4                                   11                                  68                       
Water Requirement L (Season) 608,000              
Water Requirement L (Month) 121,600              
Water Requirement L (Daily) 4,053                  
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Table 4. The following table is an estimation of the forage available within 1.5 km of location 4, 5, or 6 as identified in Figure 3. 
The plant community and cover types are very similar in the areas around developments 4, 5, and 6.  

 
Description of Water Developments 

This project is intended to create resilient water developments that are not at risk to 
evaporation, as well as, reduce the uncertainty of the water resources from year to year. The 
Upper Creek Pasture has been unused since the 2017 wildfire. There is significant forage 
associated with the open forests, however there is very little surface water. Two springs were 
identified as having reliable water and cattle are known to use them in the early season. 
Developing the springs with a vertical culvert intake and gravity feeding the water to a trough 
located in the adjacent upland will serve to protect the spring and provide quality water to 
livestock. Protecting the springs is an important aspect of these projects, as the compaction and 
damage to riparian vegetation associated with livestock use in the riparian area can potentially 
reduce the water storage capacity of these seepages.  

 
Figure 13. Project one is a vertical culvert as an intake that gravity feeds into a trough. The option is available to connect the 
trough into a series of troughs at along the hillslope. The water development was constructed in the Spring of 2020. 

Cover Type Open Conifer Not Suff. Restocked Closed Forest Totals
Plant Community Pinegrass Pinegrass Pinegrass

Range Health PFC PFC PFC

Seral Stage Late Late Late

Area (ha) 530                                      70                                 100                                700                     

Productivity (kg/ha) 600                                      800                               400                                

Total Forage (kg) 318,000                               56,000                          40,000                           414,000              

Limitations 70% 60% 90%

Available Forage (kg) 95,400                                 22,400                          4,000                             121,800              

Safe Use Factor 50% 50% 50%

Available for Livestock (kg) 47,700                                 11,200                          2,000                             60,900                

Total AUMs 106                                      25                                 4                                    135                     

Stocking Rate (AUMs/ha) 0.20                                     0.40                              0.01                               

Grazing Season (months) 5                                          5                                   5                                    5                         

Carry Capacity (AUs) 21                                        5                                   1                                    27                       

Water Requirement L (Season) 243,600              

Water Requirement L (Month) 48,720                

Water Requirement L (Daily) 1,624                  

Intake is a vertical culvert located 
appoximately 100 m from the trough

Trough is located in the upland. The 
trough is raised and on gravel to assist 

with drainage
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Figure 14. The vertical culvert is located within a seepage area. The riparian draw is steep and provides the potential to add 
additional watering locations by tying a series of troughs to the existing intake. The water development was constructed in the 
spring of 2020.  

 
The following development proposals were not completed: 
 
Development 3 – deemed unnecessary with the completion of developments 1 and 2 
Development 4 – High water in the spring of 2020 prevented the construction of this 
development – This project is currently pending waiting for funding 

There is an existing water hole (scoop out) along the edge of a logging road. This hole is 
currently used as a water source and is near the South Pasture Corral System. The development 
will improve the access point for cattle to water, prevent trampling the banks and prevent 
sediment from filling the hole. The disturbance will include improving the bank slope by 
installing geotextile and gravel. In addition, a 20 m x 20 m rail fence will be installed to limit 
cattle use to the access point.  

 
Figure 15. Developments 4 and 5 propose improving livestock access and thereby improving the resiliency of the existing water 
resources. 

A small exclosure protects the intake. The trough is located approximately 
100 m downslope from the intake. 

This existing water hole will be fenced 
and a point access created 

(Development 4).

Fence the existing wetland and create 
a point access (development 5).
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Development 5 – This project was not completed and is currently pending waiting for funding  

This development would fence out an existing wetland and provide point access to livestock.   

The disturbance will include installing approximately 400 m of four strand barbed wire fence 
and creating a gently sloping point access. Wildlife friendly fencing will be considered (top rail 
for the entire fence and an elevated lower wire). The intention is to protect the banks of the 
pond and thereby mitigate the risk of poor water quality created by evaporation and livestock 
mucking the banks of the riparian zone.  

Development 6 – This project was not completed and is currently pending waiting for funding  

Small sedge meadows that are connected to a groundwater source have the potential to store 
subsurface water. The water can be accessed by using a scoop out or by using a shallow water 
well. This project proposes installing a 6’ length of perforated culvert into sedge meadow. The 
disturbance will include excavating a 6’ deep, 4 m x 4 m hole using a small excavator. A vertical 
length of culvert will be surrounded with crush gravel. The water will be pumped using a solar 
pump into a trough in the upland. Depending on cost the meadows will be fenced thereby 
excluding grazing.  A rail fence will be installed to protect the well. 

Monitoring Plan – Rangeland Health 

The rangeland health monitoring plan includes two separate areas and the current range health 
is properly functioning. Within the South Range, the riparian areas associated with the water 
developments 4, 5, and 6 are in properly functioning condition and have no use from livestock 
(Appendix 1 - Rangeland Health Assessment). As well, the ephemeral drainages within the 
Upper Creek Pasture, associated with developments 1 and 2 have low to moderate use by 
livestock, likely by livestock from the adjacent tenure holder. The riparian zones in the Upper 
Creek Pasture are protected by downed trees, dense shrubs, and heavy timber. However, the 
uplands have light use (10%). 

The use of the forage resource in the South Range is nil. The primary forage is within cutblocks 
(> 15yrs), roads and landings, as well as meadow complexes. The roads and trail systems 
associated with forest harvesting activities will be the primary corridors for livestock travel. The 
zones of use within the cutblocks adjacent to the roads and all meadow complexes within 1.5 
km of the water developments will provide an adequate location for future monitoring of zones 
of use.  

Future monitoring will focus on the impacts of livestock on the riparian zones associated with 
the water collection systems. Specifically, the Stream Health will be determined 500m 
upstream and 500 m downstream from the water intakes of the ephemeral drainages in the 
Upper Creek Pasture. Wetland Health Assessments in the South Range will focus on the sedge 
meadows associated with water developments 4, 5 and 6.   
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Raven Lake Range Unit 
Project Name 

Surface Water Risk Assessment Project – Raven Lake Water Developments 

Location 

Central Cariboo Forest District – Raven Lake Range Unit 

Background information 

Three range use plans, including Ken Ilnicki, Douglas Lake Ranch, and Wineglass Cattle Co., have 
shared use of the Raven Lake Range Unit with up to 1,410 cow/calf pairs and 70 bulls. This can 
include up to 1,835 AUMs from Ken Ilnicki, 1,057 AUMs from Wineglass Cattle Co. and 1,784 
AUMs within the Douglas Lake Range Use Plan. The authorized grazing season is from June 16th 
to September 22nd. However, the scope of this proposal is on a small portion of the south east 
corner of the Range Unit. Specifically, the area known as Botanio Flats is generally used for one 
to two weeks at the end of the grazing season and 350 to 700 AUMs of forage are required 
depending on the duration of grazing. 

Cattle distribution is focussed on keeping the cattle in the north end of the range. The south 
end, and the areas near Highway 20 are preferred locations and are at risk to over use. The 
perimeter fences, with the exception of the Highway fence, are in fair condition and portions of 
the range unit boundary are unfenced. Water drawdown of the closed basin ponds is a known 
concern on the range unit, especially within Botanio Flats (Figure 16). The range use plans 
acknowledge that as the lakes recede through the growing season, the drawdown of water 
creates unfavourable boggy, muddy conditions along the perimeters of the wetlands. During 
drought years the closed basin ponds within Botanio Flats dry down and water shortages are 
common.  

 
Figure 16. The main wetlands of Botanio Flats are visible in the distance from the upper portions of the pasture. The closed basin 
wetlands are at risk in drier years and within the future climate change scenarios. 
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Figure 17. The buffers are 1.5 and 3.0 km from the resilient sources of water. The central and southern portions of the range unit 
lack water. Botanio Flats is a fenced pasture within the southeast corner of the pasture indicated by the red arrow. 

Assessment of the Resources and the Constraints 

The constraints on the water resource include evaporation leading to inaccessible water for 
livestock, and a lack of water in the southeast. The dry down of wetlands in late summer 
reduces the quantity and quality of water. The climate analysis indicates an increase in 
evaporation from approximately 600 mm, in the current climate, to greater than 700 mm in 
future climates through the centre of the range unit (Figure 18). This additional atmospheric 
demand for water will amplify the already strained water resource. 

 
Figure 18. Evaporation is projected to increase by 100 mm a year throughout the range unit. The increases in evaporation will 
create additional risk to closed basin ponds that characterize the Raven Lake Range Unit. The greatest risk will be to those that 
are less than 5 ha. 
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The forage resource is within open conifer forests, wet meadows, open range, and the areas 
burned by wildfire in 2017. The pine grass community produces approximately 400-600 kg/ha, 
prior to adjustments for limiting factors, being highest within the burn. Higher quality forage 
consisting of fowl bluegrass, mannagrass, and sedges are available in the riparian draws and 
headwater meadows. The estimated stocking rate, after accounting for limitations due to 
woody debris and forest cover, within 1.5 km of the proposed water development intake is 0.2-
0.6 AUMs/ha (Table 5). A detailed carrying capacity will be determined within Botanio Flats in 
the summer of 2021.  

 
Figure 19. The forage production within the uplands is dominated by pinegrass within the burned and unburned plant 
communities 

Table 5. The dominant range types (Cover Type) include Open Conifer, Wet Meadows, and Recent Burn. The table outlines the 
total forage available within 1.5 km of water intake along the Riske Creek Tributary. However, the actual available forage will be 
higher upon implementing both phases of the water development strategy.  

 
Monitoring Plan – Rangeland Health 

The riparian draw associated with the water development is considered at risk from current 
livestock use (Figure 20). The health of the riparian zones is impacted by livestock when they have 
direct access to the stream for water, and through the use of the riparian vegetation for forage. The 
stream channel is embedded with sediment, a likely combination of livestock use, timber harvesting 

Forage resource withinthe open 
unburned Doug Fir/Lodgepole pine 

forest is estimated at 400 kg/ha.

Forage resource within the burned 
portions of the range unit is 

estimated at 600 kg/ha.

Cover Type Burn OpenForest Pinegrass Wet Meadows Total
Plant Community Pine Grass/Epilobium Douglas Fir/LP - PinegrassSedges/Fowl Bluegrass
Range Health Good Good At Risk
Seral Stage Mid Late Mid
Area (ha) 500                                      150                               50                                  700                     
Productivity (kg/ha) 600                                      400                               1,000                             
Total Forage (kg) 300,000                               60,000                          50,000                           410,000              
Limitations 20% 20% 20%
Available Forage (kg) 240,000                               48,000                          40,000                           328,000              
Safe Use Factor 35% 35% 35%
Available for Livestock (kg) 84,000                                 16,800                          14,000                           114,800              
Total AUMs 187                                      37                                 31                                  255                     
Stocking Rate (AUMs/ha) 0.4                                       0.2                                0.6                                 
Grazing Season (months) 0.5                                       0.5                                0.5                                 0.5                      
Carry Capacity (AUs) 373                                      75                                 62                                  510                     
Water Requirement L (2 weeks) 428,000              
Water Requirement L (Daily) 30,600                
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and road building (including wildfire breaks), and possibly from large timber falling within the 
riparian draw after the 2017 wildfire. The long-term impacts of the wildfire will most likely improve 
the overall riparian health by contributing large woody debris to the system, thereby discouraging 
livestock use, as well as trapping sediment when incorporated into the stream channel. The stream 
has access to the floodplain and the sediment balance may improve with time, and with less use by 
livestock.  

Currently, the use of the forage resource up to the boundary of Botanio Flats is low-moderate use, 
less than 25%. The primary forage resource is associated with the open forests and recent burns. 
However, there are wet meadows at the headwaters of the tributary streams that contribute 
significant forage (>1000 kg/ha). A detailed forage inventory will include assessing the forage 
resource within Botanio Flats.  

Future monitoring will focus on the impacts of livestock on the riparian draw within 1 km of the 
proposed water development. In addition, the meadows associated with the tributaries are areas 
that the livestock will focus on for forage use. The closed basin ponds within Botanio Flats will be 
monitored for health and forage production prior to livestock use in 2021.   

Additional information on the flow characteristics of the stream will assist with planning a water 
development. Determining the volume of flow, and the seasonal variation of flow is important for 
determining the potential quantity of water needed. The water development must be able to 
supplement or replace the water resource within Botanio Flats. 

 
Figure 20. The stream has a number of access points for livestock. The direct access to the stream is leading to sediment 
additions and altered structure of the vegetation. Overall, the riparian health is considered at risk. 

Potential Tools 

The potential tools will require a water source that is accessible in late season when closed 
basin ponds are at the highest risk to season long evaporation.  A water development that takes 
advantage of the tributary stream can provide high quality water to the southeast, and 
potentially be pumped to Botanio Flats. In addition, it is desirable to create a water 
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development that can be ‘turned off’. Turning off the water will allow for easier removal of 
livestock and thereby follow the grazing schedule and ensure that cattle are not congregating in 
the southeast earlier in the grazing season, at a time they are to be in the northern portions of 
the range unit. 

 

 
Figure 21. The green buffers depict water sources that are greater than 5 ha, whereas the red buffers indicate water sources 2-5 
ha. The star indicates the proposed water development location and the red arrow indicates the location of Botanio Flats. 
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Project Type and Tools Selected 

The proposal is for a project to occur in phases and involves pumping water from the tributary 
of Riske Creek to a storage tank or basin in the upper region of Botanio Flats (Figures 21 and 
22). The first phase is to protect the tributary and provide water to livestock with a point access 
at the creek, or a trough located outside of the riparian area. The second phase is to pump 
water from an intake within the riparian area to the storage tank in Botanio Flats. The stored 
water will be distributed to a series of troughs via gravity through Botanio Flats.  

 

 
Figure 22. The schematic for the Raven Lake project. The proposal includes pumping water with a solar powered pump 700 m to 
a storage tank in the upper portions of Botanio Flats pasture. The pipe can be above or below ground. 

Project Location 

Intake 0520087 W, 5758902 N 

Estimated Project Cost 

$5,000 for phase one and $25,000 for phase two. 
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Appendix 1 First Nation Consultation Memorandums 
 

 
Figure 23. First Nations Consultation with the NStQ and TSA  for the projects was completed on September 24th, 2019. 
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Figure 24. First Nations Consultation Memorandum for the water developments on the Haines Creek Range Unit was signed on 
November 18th, 2019. 

  

First Nations Consultation - One Sheet 
Note: This is not the Full Consultation Report.  A Master Report has been stored digitally as per agency filing norms. This is a 

summary overview.

File Numbers

Basic Information Relevant Dates

Consultation 
Lead:

Murray Speed Proponent/ 
Applicant 

Bayliffs Received by 
Consultation Lead:

2019-10-08

Map Sheet Project Name Haines Water 
Developments

Letters Sent: 2019-10-10

Resource 
District

Cariboo-Chilcotin Project Purpose Range-Operational FN Response by: 2019-11-12

Project Status Complete Cause for Delay None Report Ready for 
SDM

2019-11-18

Recommendation

A consultant has applied for funding to construct range up to 6 water improvements within the Haines Range Unit.

These developments are located within Zone B of the Tsilhqot'in Stewardship Agreement (TSA).  These developments 
overlap with the consultative area boundary of the Yunesit'in Government.

A level 2 engagement was initiated with the TNG on October 14, 2019 (ID17357).  A response was received from the TNG 
on November 18, 2019 (ID17447) indicating no issues with this project at this time.

A notification level engagement was initiated with the Yunesit'in Government by email on October 10, 2019.  No response 
was received regarding this engagement.

Consultation with First Nations regarding these water developments was completed in accordance with government 
direction.  The level of consultation was appropriate given the agreements in place with First Nations, the strength of 
aboriginal interests, and the potential for impact upon those interests.

FN Advisor:_______________________________  

Signature:________________________________  

Date:___________________________

Decision Maker:____________________________  

Signature:________________________________  

Date:___________________________

First Nation  Overview

LOC Title Not Assessed # of Concerns 
Brought Forward 

0Impact Not Assessed Rights Not Assessed

Comment on Nature of Engagement

November 18, 2019 1 of 1

Murray Speed

November 18, 2019
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Appendix 2 Details of the Contract Schedule A Services for Each 
Completed Project 
Description of Water Developments 

Guy Mountain Project 1 

Develop seepage spring to collect water as per Ministry of Agriculture Factsheet 590.303.3 – 
Accessing Surface water sources.  

• Use of clean gravel, geofabric and/or craft paper is required to prevent fine particles 
from entering the drainpipe.  

• Water piped from seepage to a nearby 900 mm or greater vertical solid culvert or 
concrete well ring to a depth of six ft.  

• Water to be pumped from culvert/well rings to trough approximately 100 m away.  
• Submersible solar pump that supplies 4-5 gal per minute is required.  
• The intake pump and fittings to be inside culvert with lockable lid.  

o Camlock fittings to be used for easy set up and removal of pump and intake 
inside the culvert/well ring and to winterize pipe that leads to trough.  

o Steel plumbing coupler to be welded into the top of the culvert to connect 
camlocks inside and outside culvert.  

§ If concrete well rings being used a similar design must be followed.  
• Shut off system inside the vertical culvert to ensure water level does not go below the 

pump/intake (or does this need to ensure it doesn’t go below intake?).  
• Water to be pumped by solar powered system capable of operating the 4-5 gal per 

minute. 
• Wiring from pump in culvert to be put through conduit, or use durable wiring and cable 

suitable for outdoor applications, and placed above ground to lock box and solar 
components. 

• Batteries and solar power equipment need to be secure to reduce the likelihood of 
vandalism and theft.  

o Solar power components and panel to be inside a 10 ft x 10 ft railed enclosure 
(5-6 in x 8 ft corner posts with four – 4-5 in x 10 ft rails on each side).  

o Security, lockable box with components to be chained and locked to one of the 
corner posts (this to be part of rail fence).  

• One inch, poly pipe connected to vertical culvert/well ring with camlock fittings will be 
laid above ground and secured with 12 in rebar candy canes every 5 m.  

o Disguise the pipe with available coarse woody debris from the site as best 
possible.  

o Pipe to be buried below ground for the last 10 m up to trough.   
• Water trough to be constructed as per Ministry specification.  

o Trough to be placed on firm, level ground. Brass float valve and float in trough to 
control water level, cover to protect the float and critter escape must be part of 
water trough design.  
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• A short fence, ~50 m is required on the edge of the riparian area to protect the spring 
and intake.  

o This will be a rail fence on the break of the riparian area that ties into forest and 
coarse woody debris.  

o The 10 ft x 10 ft security fence for equipment may part of this fence.  

 

Guy Mountain Project 2  

An existing water hole will be fenced off using treated rails with point access to provide access 
to wildlife and livestock.  

• Approximately 60 m of rail fence required 
o Rails adjacent to the road will be removable to prevent damage during winter 

road maintenance.  
• The fence needs to go beyond the outlet of the culvert to protect the flow of water into 

the water hole. 
• For point access, alley should be no greater than 10 m wide.  

o Geogrid (~10 m x 20 m) to be placed on ground and covered with 6 in of gravel.  
o Geogrid to go one metre beyond the edges of the alley way.  
o Construct the alley way with low water level in mind so that access is not left dry.  

• A berm to be constructed around the access so that surface runoff from the uplands is 
directed away from the access point (see BC Ministry of Agriculture factsheet 590.302-1, 
diagram on page 5 of 6). 

• Compact soil used for berm will be available on site. 

Guy Mountain Project 3  

(Figure 3) 

Develop seepage spring to collect water as per Ministry of Agriculture Factsheet 590.303.3 – 
Accessing Surface water sources. The associated sedge meadow will be protected from 
livestock use. 

• Use of clean gravel, geofabric and/or craft paper is required to prevent fine particles 
from entering the drainpipe.  

• Water piped from seepage to a nearby 900 mm or greater vertical solid culvert or 
concrete well ring to a depth of six ft.  

• Water to be pumped from culvert/well rings to trough approximately 100 m away.  
• Submersible solar pump that supplies 4-5 gal per minute is required.  
• The intake pump and fittings to be inside culvert with lockable lid.  

o Camlock fittings to be used for easy set up and removal of pump and intake 
inside the culvert/well ring and to winterize pipe that leads to trough.  

o Steel plumbing coupler to be welded into the top of the culvert to connect 
camlocks inside and outside culvert.  

§ If concrete well rings being used a similar design must be followed.  
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• Shut off system inside the vertical culvert to ensure water level does not go below the 
pump/intake (or does this need to ensure it doesn’t go below intake?).  

• Water to be pumped by solar powered system capable of operating the 4-5 gal per 
minute 

• Wiring from pump in culvert to be put through conduit, or use durable wiring and cable 
suitable for outdoor applications, and placed above ground to lock box and solar 
components. 

• Batteries and solar power equipment needs to be secure to reduce the likelihood of 
vandalism and theft.  

o Solar power components and panel to be inside a 10 ft x 10 ft railed enclosure 
(5-6 in x 8 ft corner posts with 4 – 4-5 in x 10 ft rails on each side).  

o Security, lockable box with components to be chained and locked to one of the 
corner posts (this to be part of rail fence).  

• One inch, poly pipe connected to vertical culvert/well ring with camlock fittings will be 
laid above ground and secured with 12 in rebar candy canes every 5 m.  

o Disguise the pipe with available coarse woody debris from the site as best 
possible.  

o Pipe to be buried below ground for the last 10 m up to trough.   
• Water trough to be constructed as per BC Ministry of Agriculture specification.  

o Trough to be placed on firm, level ground. Brass float valve and float in trough to 
control water level, cover to protect the float and critter escape must be part of 
water trough design.  

• Construction of a four-strand barbed wire fence with top rail approximately 150 m to 
protect meadow and intake.  

o The fence will be on the break of the riparian area and ties into the forest.  
o The 10 ft x 10 ft security fence for equipment may part of this fence.  

 

Haines Creek Development 1- Upper Creek Pasture 

Develop a seepage spring (Attachment 1: BC Livestock Watering Handbook Factsheet 590303-3 
accessing surface water) to provide water to nearby water trough. 

 

• Brush out and clear an area big enough to install a 48 in (4 ft) diameter by 48 in (4 ft) 
long perforated culvert to be installed near the creek edge. Drain rock will be back-filled 
around the culvert to allow water to seep into the culvert. The culvert will have a 
lockable lid.  

• Plumbing inside the culvert will include a screened intake, shut-off valve and an air inlet 
standpipe to allow for easy winterization and draining the mainline to prevent freezing. 
Ladder rungs to be welded inside culvert for access.  

• Filter cloth will be placed over all drain rock to prevent fine soil blending into the drain 
rock. Backfill soil on top of filter cloth, culvert should remain a minimum of 1 ft above 
the soil so surface water cannot run into it.  
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• Approximately 300 ft of 160 psi, 1 in poly pipe will be buried approximately 2 ft deep. 
Care will be taken when backfilling to ensure rocks do not comprise water flow or 
damage pipe.   

• Ministry supplied trough to be located on firm, level ground with livestock access on 
both sides. Ground should slope slightly away from trough to allow for proper drainage. 
Trough to be outfitted with float and float cover and plumbed for easy winterization and 
future connection to additional in-line trough(s). All necessary fittings and supplies for 
trough to be supplied by contractor.  

• All soil disturbance to be graded and seeded using Ministry supplied grass seed. Site will 
be left in a clean, safe and sanitary condition with any corduroy removed and clear 
access on road.  

• Intake must be protected with a fence, rails, or other appropriate strategy to protect 
from livestock. 

Haines Creek Development 2 – Upper Creek Pasture 

Develop a seepage spring (Attachment 1: BC Livestock Watering Handbook Factsheet 590303-3 
accessing surface water) to provide water to nearby water trough. 

• Brush out and clear an area big enough to install a 1000 mm (1 m) diameter by 96 in (8 
ft) long perforated culvert to be installed near the creek edge. Drain rock will be back-
filled around the culvert to allow water to seep into the culvert. The culvert will have a 
lockable lid.  

• Plumbing inside the culvert will include a screened intake, shut-off valve and an air inlet 
standpipe to allow for easy winterization and draining the mainline to prevent freezing. 
Ladder rungs to be welded inside culvert for access.  

• Filter cloth will be placed over all drain rock to prevent fine soil blending into the drain 
rock. Backfill soil on top of filter cloth, culvert should remain a minimum of 1 foot above 
the soil so surface water cannot run into it.  

• Approximately 120 ft of 160 psi, 1 in poly pipe will be buried approximately 2 ft deep. 
Care will be taken when backfilling to ensure rocks do not comprise water flow or 
damage pipe.  A 3 in ABS conduit sleeve to be installed under the road to protect the 
poly pipe.  

• Ministry supplied trough to be located on firm, level ground with livestock access on 
both sides. Ground should slope slightly away from trough to allow for proper drainage. 
Trough to be outfitted with float and float cover and plumbed for easy winterization and 
future connection to additional in-line trough(s). All necessary fittings and supplies for 
trough to be supplied by contractor. All soil disturbance to be graded and seeded using 
Ministry supplied grass seed. Site will be left in a clean, safe and sanitary condition with 
any corduroy removed and clear access on road. A rail fence will be installed around the 
culvert to keep livestock and wildlife from damaging any part of the intake.   

Location: Spring Intake N 123 66.096, W 52 11.545 
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Appendix 3 Rangeland Health Assessment Forms 
Rangeland Health Assessments Guy Mountain 

 
Figure 25. Wetland Assessment associated with the sedge meadow that provides water to development 3. 
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Figure 26. Riparian Health Assessment for ephemeral drainage associated with water hole development. 
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Figure 27. Rangeland Health associated with upland cutblocks within 200 m of water developments. 
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Rangeland Health Assessments Haines Creek 

 
Figure 28. Ephemeral stream assessment associated with the drainage that provides water to development 1. 
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Figure 29. Upalnd Assessment for the Creek Pasture. The plant community is dominated by open forests and bluebunch 
wheatgrass and pine grass are the dominant graminoids. 
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Figure 30. Wetland Assessment associated with the sedge meadow described in development 6. The range health is similar for 
other sedge meadows in the South Pasture. 
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Figure 31. Upland Assessment for the uplands between the coral system at km 19 and Gay Lake. 



 40 

Rangeland Health Assessments Raven Lake 

 
Figure 31. Assessment for the proposed intake. 
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Figure 32. Assessment 400 m downstream from proposed intake 
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