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Executive Summary 
 
The following Duteau Creek Watershed Assessment Response Plan (DCWARP) provides detailed and 
specific responses to each recommendation presented within the Duteau Creek Watershed Assessment 
(DCWA).  As a condition on Permit to Operate, the DCWARP outlines the assessment recommendations, 
the work details since the completion of the assessment plan, and  a forward look at further actions to be 
completed by GVW, other users (stakeholders) and regulators responsible for water source protection.   
 
It is important to note that GVW is not a regulator in water source protection.  GVW does not have 
authority related to land use practices on Crown land or land within municipal boundaries. GVW relies on 
Federal and Provincial Acts, Regulations, Stewardship Plans, best management practices and Local 
Government bylaws and policies to protect the water resource from the impacts of land use in the 
watershed.  
 
Three main high risk activities that occur within the watershed include Forestry, Range and Recreation.  
These activities contribute to the majority of the associated risks and hazards that occur within the 
watershed.  In an effort to minimize these, and other associated risks identified in the DCWA, GVW has 
established a stakeholder Technical Advisory Committee (TAC).  The TAC group regularly meets to 
review progress of risk mitigation, and endeavours to identify roles and responsibilities within the 
watershed.  This Plan identifies how GVW and other TAC members have responded to the risks, hazards 
and recommendations identified in the 2008 DCWA report.   
 
Although a considerable amount of progress has been made by GVW and other TAC stakeholders to 
address DCWA recommendations, there is still a significant level of effort needed to continue the work.  
This plan identifies specific action items that will be undertaken by GVW and other responsible 
organizations.  The estimated time and cost to GVW is provided along with background information to 
provide insight and rational used for establishing response initiatives.   
 
Table 1.0 below summarizes future action items proposed by GVW along with assigned responsibilities, 
timelines and the estimated commitment required by GVW. 
 
 
 
 
  



Table 1 - Summary of DCWA Recomendations and GVW Responses 

Section # Recommendation Action Items Responsiblility Timeline*
Estimated GVW Cost 

and Staff Commitment 

(Immediate <3mth; short 3mth-
1yr; Med 1-3 yr; long >3yr) 

GVW Cost $ (Man-days per 
Year)

1.1

GVW Staff meet with MFLNRO and DWO to develop strategies to address 
(1) Source of Turbidity caused by cattle activity and (2) Source of 
Bacteria/protozoa/virus related to cattle activity.

1. Research and Studies: UBCO is currently studying E.coli and cryptosporidium in Community Watersheds. Funds 
provided by Electoral Area D – discretionary funds RDNO, MFLNRO and the District of Lake country are working 
with UBCO on a joint Bacterial Source Tracking (BST) project.  Funding is approved and site selection work in the 
Duteau Watershed is complete.  GVW will continue support efforts in this regard.

2. Mapping and Plans: GVW will request access to range tenure area polygons for GIS.  This will be helpful when 
assessing range use plans and proposed cattle movements within and adjacent to sensitive areas.  It will make it 
simple to identify areas where cattle grazing areas are and the schedule for range polygon rotation.  The initiative 
will assist GVW and other stakeholders to better understand range use and movement in the watershed. 

1. UBCO, MFLNRO, RDNO

2.  GVW, MFLNRO; Ranch 
Tenures

1. Medium-term

2. Short-term

1. (no cost or staff time to 
GVW)

2. (1.5 days)

1.2

Access to sensitive areas along watercourses, lakes and wetlands be 
restricted as the forest cover changes (from forest development, salvage 
logging, pine beetle or other forest health issues) to protect the water 
quality.

1. GVW and MFLNRO continue to communicate on any identified problems. 

2. GVW will initiate a meeting with Rob Dinwoodie, Range Officer, and MFLNRO, to discuss further strategies. 

3. GVW will request obtaining GIS polygons from MFLNRO that identify range management and license areas.  This 
digital mapping information can be overlaid onto existing digital mapping and used to assess existing and proposed 
cattle movements and range plans.

4. GVW will investigate vulnerability mapping of high and medium sensitivity zones within the watersheds.  GVW will 
work with MFLNRO to identify vulnerability zones for management areas to be reserved for protection of water 
resources.  MFLNRO and GVW will establish buffer zones and riparian setback areas where range activities pose a 
risk to water quality and quantity.  

5. Investigate further opportunities and funding for range control infrastructure.

1. GVW and MFLNRO

2. GVW and MFLNRO

3. GVW and MFLNRO

4. GVW and MFLNRO

5. MFLNRO,GVW, Ranch 
Tenures

1. Long-term

2. Short-term

3. Short-term

4. Medium- term

5. Long-term

1. (6 days/year)

2. (1 day)

3. (1 day)

4. (5 days)

5. (3 days)

1.3
The Cattle Bridge in lower reach D, and adjacent trail to the channel be 
inspected to confirm they are no longer a risk to water quality.

1. No longer applicable N/A N/A N/A

1.4
Results of field inspections to be reviewed and improvements implemented 
that will reduce impacts from cattle and channel disturbance and the 
deposition of manure in and about the streams.

1. See Item 1.2.2, restricting access to sensitive areas, and section 2.1.1, stream crossing assessments. N/A N/A N/A

1.5

MFRNRO to provide copies of Range use Plans/Range Stewardship Plans 
to GVW annually.

1. GVW to inquire if any amendments have or will be made to the Range Stewardship Plans in the Duteau Creek 
watershed. 

2. GVW source protection staff to review all proposed Range Use and Range Stewardship plans and provide 
comment.  Plans and GVW response to be recorded.

1. GVW, MFLNRO, Range 
Tenures

2. GVW

1.  Long term

2.  Long-term

1. (1 day/year)

2. (2 days/year)

1.6
GVW, MFLNRO and grazing licensees make a formal application to the 
Environmental Farm Plan.

1. Program application considered by TAC committee, may not be suitable for a utility to apply.  Program not 
applicable to Water Purveyor.  Applications are currently closed.

N/A N/A N/A

2.1

Results of Stream Crossing assessments be reviewed and improvements 
implemented at moderate and high hazard sites. The priority area is the 
unbuffered section between Haddo and Headgates, Ditch lines include 
cross drains with ditch blocks, Ditch lines and culverts be kept clear of 
debris and vegetated with grasses

1. Tolko and MFLNRO provide a report on the number of stream crossings and their water quality hazard ratings 
annually. Sites that are rated as moderate or high should be provided in an Excel format. GVW will review changes.

2. Tolko and MFLNRO provide inspection reports for permanent and temporary roads in the Duteau Community 
Watershed annually.

3. See section 1.2.2.4 regarding proposed vulnerability mapping.

1. Tolko and MFLNRO

2. Tolko and MFLNRO

3. See 1.2.3.4 above

1. Long-term

2.  Long –term

3. See 1.2.3.4 above

1. (1 day)

2. (1 day)

3. See 1.2.3.4 above

2.2

Roads not required for active use should have deactivation measures 
implemented.

1.  GVW will request meeting with MFLNRO to discuss specific responsibility

2.  MFLNRO to provide update on the Natural Road Act Project.  

1. MFLRO and GVW

2. MFLRO 

1.  Short-term

2. Medium –term

1. (1 day)

2. no GVW staff time 

2.3

Ministry of Forest and Range develop and implement a review process to 
confirm existing stream crossing structures on the Duteau Creek main 
stem, and major tributaries downstream of the areas affected by pine 
beetle are adequately sized to safely convey projected future peak flows.

1. MFLNRO to provide an annual report on new, reconstructed and replaced culverts and bridges within the Duteau 
Creek Watershed.  

1. MFLNRO 1.  Long-Term 1. (0.5 day per year)

2.4
Tolko Industries Ltd. consider including recognition of the Duteau Creek 
Watershed Assessment in its forest stewardship plan

1. The DCWA will not be formally recognised in the Forest Development Plan 1. Tolko 1.  N/A 1. N/A

* Immediate: within 3 months, Short‐term: within a year, Medium‐term: 1 to 3 years, Long‐term: greater than 3 years 



Table 1 - Summary of DCWA Recomendations and GVW Responses 

Section # Recommendation Action Items Responsiblility Timeline*
Estimated GVW Cost 

and Staff Commitment 

(Immediate <3mth; short 3mth-
1yr; Med 1-3 yr; long >3yr) 

GVW Cost $ (Man-days per 
Year)

2.5

GVW and IHA should review the expansion of the pine beetle with Tolko. 
Review proposed salvage harvesting plans and options.

1. GVW will arrange meetings as required with IH, Tolko and MFRNRO to gain insight into the status of the pine 
beetle, salvage-harvesting, and Tolko’s retention plan.. 

2.Request further information from Tolko to understand how the MPB will affect water quality, current and projected 
ECA levels and other factors affecting watershed health. Include sub-basin ECA’s including the sub-basins below 
reservoirs.

1. IH, Tolko, GVW, MFLNRO

2. Tolko

1. Short-term

2. Medium-term

1.  (2 days)

2.  (1 day)

3.1

Stakeholders should follow approved practices for the disposal of human 
waste products in the watershed. Regulating agencies, to provide 
educational materials with guidance of disposing human waste.

1. MFLNRO is developing a pamphlet for distribution to public, staff and contractors working in the watershed. GVW 
will follow up on status.

2. GVW will assist with coordination of reservoir clean-up activities and support with a budget for landfill charges to 
those who are providing the effort.

1. MFLNRO and GVW

2. GVW and RDNO

1. Short- term

2. Medium–term

1. (1 day)

2. $500/year (3 days/year)

3.2

1) Explore opportunities to reduce the recreation pressures on the 
reservoirs.  If camping is permitted near reservoirs, should be restricted to 
designated locations that will limit the risk of contamination to reservoirs. 
 2) Provide other high quality recreation sites on other lakes in the 
watershed.
MFRNRO and MOE Conservation Officers apply section 58 of the Forest 
and Range Practices Act.
3) Recreation use in the watershed and near the reservoirs should be 
consistent with the objectives in the LRMP
4) Post the reservoir perimeter areas as prohibited

1. GVW will work with MFLNRO regarding recreation use, identify high risk areas, and implement measures to redirect recreational users 
away from sensitive areas.  

2. GVW will investigate “vulnerability mapping” of high and medium sensitivity zones within the watersheds.  GVW and MFLNRO will 
propose buffer zones and riparian setback areas where recreation activities currently pose a risk to water quality and quantity.  

3. GVW will investigate available options to manage and regulate high risk recreational activities occurring along the foreshore and other 
riparian buffer areas.  GVW will contact MFLNRO or Front Counter BC to enquire about options to allow greater protection around 
foreshore and other sensitive areas (ssuch as a License of Occupation, Head Lease, Resource Management Zone, Sponsored Crown 
Grant, Park or other available options). 

4. Where ad-hoc hazardous recreation is occurring near reservoirs and other sensitive areas, GVW will engage MFLNRO and request that 
these lands be protected by order under Section 58, subsection (1), safeguarded with a physical barrier and posted with a notice of the 
order under subsection (3).

5. Investigate the establishment of controlled recreational sites around reservoirs where high use recreational activity commonly occurs 
(such as the Grizzly Lake foreshore).  This would allow recreational officers of the MFLNRO greater control to regulate camping and other 
activities within the recreation site area.  GVW will seek administrative assurance that increased recreation facilities along the foreshore 
would not be proposed in future plans.

6. GVW will contact Fish and Wildlife at MFLNRO representatives and inquire about getting an electric motor only designation on Haddo 
Lake. 
7. GVW will request that MFLNRO report recreation usage so GVW can gain insight into activities that pose risks and hazards to water 

quality.

8. GVW will seek to identify and contact user groups to develop communication linkages to the off-road vehicle community.  Strategies to 
address backcountry activities will be explored.  If provincial permits are required for proposed off-road events, GVW will request a referral 
f F t C t BC

1. GVW and MFLNRO

2. See Section 1.2.3.4

3. GVW, MFLNRO

4. GVW, MFLNRO

5. GVW, MFLNRO

6. GVW, MFLNRO

7. GVW, MFLNRO

8. GVW

1. Long-term

2. See Section 1.2.3.4

3. Long-term

4. Medium-term

5. Medium Term 

6. Short-term

7. Short Term

8. Long-term

1. (2 days per year)

2. See Section 1.2.3.4

3. (5 days)

4. (2 days)

5. (3 days)

6. (1.5 days)

7. (1.0 day)

8. (1 day/year)

3.3

MFLNRO Conservation Officers apply Section 46 of the Forest and Range 
Practices Act.

1. GVW will request an annual report be provided by MFLNRO on enforcement activity in the Duteau Creek 
Watershed at next TAC meeting.

1. GVW 1.  long-term 1. (0.5 day)

3.4
GVW work with other water suppliers to lobby for Off Highway Vehicle 
Legislation.

1. GVW will support the legislation,and will keep informed of the progress of enactment and implementation of the 
proposed act and associated legislation and policy

1. GVW 1. Short-term 1. (0.5 days)

4.1

MoE applications for use of pesticides in watersheds upstream of 
Headgates should be referred to GVW for review.

1. GVW will review pesticide use in the watershed with the TAC 

2. GVW will request from provincial ministries and Front Counter BC that all referrals and plans for pesticide 
applications are referred to GVW for review and comment.  

1. GVW

2. GVW, MFLNRO

1. Short-term

2.Long Term

1. (0.5 days)

2. (3 days/year)

5.1

1) Enhance water quality monitoring program by including trend analysis 
for source tracking of contaminates.  Should be a cooperative plan to 
implement source tracking to identify contaminates. Enhance current WQ 
monitoring program by including trend analysis for source tracking 
analysis. Similar to the program carried out by Cynthia Meays in 2005.  
Support should come from Ministries that signed the MOU.  Sampling 
results should be reported to the DWO, SIDWT members and 
stakeholders annually.
2) Specialists from MoE and IHA should review the GVW raw water 
monitoring program.  Confirm existing program is adequate and or how it 
might be expanded or enhanced.

1. GVW staff will request progress of current BST project.  Water quality staff will plan for a comprehensive review 
of results with Duteau TAC and DWO.  

2. GVW will discuss the recommendation to review of the monitoring program with Mike Sokal and the DWO. 

1. GVW

2. GVW, MFLNRO

1. Medium Term

2. Medium Term

1. (1.5 days)

2. (2.5 days/year)

* Immediate: within 3 months, Short‐term: within a year, Medium‐term: 1 to 3 years, Long‐term: greater than 3 years 



Table 1 - Summary of DCWA Recomendations and GVW Responses 

Section # Recommendation Action Items Responsiblility Timeline*
Estimated GVW Cost 

and Staff Commitment 

(Immediate <3mth; short 3mth-
1yr; Med 1-3 yr; long >3yr) 

GVW Cost $ (Man-days per 
Year)

6.1

Confirm the current capacity of the spillway at the intake pond.  Determine 
appropriate design capacity to accommodate potential increases in peak 
flows after the loss of mature pine. 
Re-consider re-design the intake pond and works to situate off-stream 
rather than on-stream.

1. GVW staff will submit for RDNO budget approval to complete required construction upgrades in 2014.  Works are 
expected to begin in early 2014, and depending on design and staging strategy, is expected to be completed in 
2015.

1. GVW 1. Medium Term 1. $750,000 (30 days)

6.2

Develop a historic water use and hydraulic record, monitor future stream 
flows to understand the effects of pine beetle attack and climate change 
on the watershed hydrology. Reinstate stream flow monitoring station 
WSC Stn. # 08LC006 
Down stream of Headgates to monitor spill and release below Headgates 
intake.
Re-create the historic (say 10 to 20 year) record of watershed stream flows 
and withdrawals using available hardcopy operations and WSC records.

1. GVW will continue to support the GVW hydraulic monitoring program by collecting lake level, stream flow, ground 
water and snowpack data.

2. GVW will review and evaluate the lake level, stream flow, ground water and snowpack monitoring programs 
annually to ensure current and future objectives for hydraulic data collection are complete.   

3. GVW will seek to identify opportunities for improved data capture, including the collection of data in real-time 
(using SCADA and remote monitoring), and will ensure data can be readily accessed.  

4. GVW will create a digital library for Duteau Creek studies, reports, and other raw data to assist in future data 
analysis. 

1. GVW

2. GVW

3. GVW, MoE; MFLNRO

4. GVW

1.  Long-term

2.  Long-term

3.  Long-term

4.  Short-term

1. $16,000/year
    (13 days/year)

2. (1.0 day/year)

3. (10 days/year)

4. (3 days)

6.3

Install real-time flow measurement weirs at critical control locations in the 
watershed. As a minimum, these should include immediately downstream 
of Grizzly, Aberdeen and Haddo dams.  Using data from these sources, 
provide an annual watershed hydrology report, indicating annual 
operations and routing, water diverted to users, diverted to lower Duteau 
Creek, diverted from Harris to Duteau watersheds, etc.

1. GVW is considering a capital project to install remote flow control infrastructure on the controlled outlets of 
Aberdeen and Haddo reservoirs.  Real-time flow data collection would be a component of the project.  

2. GVW will assemble a digital archive of available hydrologic data that can be used for tracking and referencing 
watershed flows and/or the continuing the development of a water balance model to be used for water supply 
forecasting.  

3. GVW will speak with Rita Winkler (Penticton Creek Project) to explore hydrological changes and data collection 
gaps.

4. GVW will investigate data sharing and funding  opportunities through grant applications and arrangements with 
other stakeholders for the purchase, installation and monitoring; 

1. GVW

2. GVW, MFLNRO

3. GVW

4. GVW

1. Medium-term

2. Long-term

3. Short-term

4. Long-term

1. $50,000 (3 days per year)

2. (3 days/year)

3. (0.5 day)

4. (2 days/year)

6.4

It is recommended that the following water quality issues be assessed as 
part of the decision-making process in raising the Aberdeen Dam.

- impacts on nutrient loading in Aberdeen and Haddo reservoirs;
- impacts on algal production in reservoirs;
- impacts from flooding lands;
- preparation of a detailed construction management plan; and
- preparation of comprehensive reservoir operation plan for all three 
reservoirs.

1. GVW will respond by reviewing potential water quality and hydrological impacts and determine mitigative 
measures needed to avoid the identified risks. 

2. GVW will commission a water quality and lake limnology impact study prior to project implementation.  GVW will 
review existing water quality data and consider increased data capture and monitoring programs as necessary to 
monitor lake ecological responses to the project so changes to water quality can be understood. 

1. GVW

2. GVW, MFLNRO

1. Medium-term

2. Medium-term

1. (2 days)

2. $15,000 (5 days)

7.1

MFLNRO provide an annual report to the DWO the compliance of activities 
undertaken in the Duteau Creek watershed under its jurisdiction.  Based 
on the MOU, annual reporting on source protection should be provided by 
participating agencies to the DWO.

1. GVW will request meeting with IH and review reporting and auditing requirements.  GVW will seek to define the 
expectations and the responsibilities for auditing the activities of stakeholders.  GVW will inquire  about an audit 
process for result-based activities (forest, range, recreation) occurring within community watersheds.

2. Through the Duteau Technical Advisory Committee, GVW will ask MFLNRO if recommended reports are being 
completed.

3. GVW will develop a letter to SIDWT (or replacement group) requesting the provision of an annual compliance 
report by the participating stakeholders.  

1. GVW; IH

2. GVW, MFLNRO

3. GVW

1. Short Term

2. Short-term

3. Short-term

1. (1.5 days)

2. (0.5 days)

3. (2 days)

7.2 An annual compliance report should be considered by RDNO 1. See section 7.1 above 1. See section 7.1 above 1. See section 7.1 above 1. See section 7.1 above

7.3

GVW may consider a request to provincial Ministries to grant ownership of 
additional Crown land around the margins of the upland reservoirs.  

1. GVW will research opportunities that are available for lands that are not privately owned or leased (ie. License of 
Occupation).  

2. GVW staff will research appropriate contacts, and communicate with appropriate ministry staff and provincial 
representatives responsible for tenure or land purchase.

3. GVW will consider bringing matter to RDNO board for resolution to lobby the provincial government to allow for 
the acquisition of land.  

1. GVW, IH

2. GVW, Provincial 
representatives

3. GVW

1. Short Term

2. Medium-term

3. Short-term

1. (1.5 days)

2. (3 days)

3. (2 days)

* Immediate: within 3 months, Short‐term: within a year, Medium‐term: 1 to 3 years, Long‐term: greater than 3 years 



Table 1 - Summary of DCWA Recomendations and GVW Responses 

Section # Recommendation Action Items Responsiblility Timeline*
Estimated GVW Cost 

and Staff Commitment 

(Immediate <3mth; short 3mth-
1yr; Med 1-3 yr; long >3yr) 

GVW Cost $ (Man-days per 
Year)

8.1

All access roads should have "Community Watershed" signage installed 
and maintained.

1. GVW will maintain an inventory of educational signs that have been posted by GVW.  The signs and locations will 
be photographed using GPS and locations moved onto a GIS database. Annual review to consider where new signs 
or replacements are needed. 

2. A budget has been set aside for annual replacement of damaged and new signs because many signs are found 
to be routinely damaged by vandalism.

1. GVW

2. GVW, MFLNRO

1. Long-term

2. Long-term

1. (2 days/year)

2. $5000/year (1.5 days/year)

8.2

Consider developing a 'Watershed Fact Sheet'
Provide to public, government agencies and stakeholders.  Include 
information re: watershed, importance of protecting water and what the 
reader can do to help (ie. avoid contamination of human waste).  Also 
recommend use of RAPP line

1. GVW will work with other stakeholders to create a Watershed Factsheet focused on sustainable activities within 
the watershed.  The main target audience will be recreational users.

1. GVW 1. Medium-term; 1. (4 days)

8.3
Consider establishing annual 'Watershed Awareness Day'. 1. GVW will investigate a “Watershed Awareness Day” initiative in conjunction with other initiatives such as Drinking 

Water Week or Rivers Day.
1. GVW 1. Medium Term 1. (3 days/ year)

8.4

A recreation brochure, focused on source protection should be prepared 
and distributed.

1. GVW staff will request progress update on the proposed pamphlet at the next Duteau TAC Meeting.

2. GVW staff will contact and discuss with Okanagan Basin Water Board re: Okanagan wide educational initiatives.

1. GVW

2. GVW

1. Short term

2. Long-term

1. (0.5 day)

2. (1 day/year)

9.1

Consider developing a wildfire preparedness plan that would address 
drinking water related concerns, include long term fuel reduction plan and 
firebreak plan (consider with future cut block harvesting plans).

1. GVW will seek to define areas within the watershed that have a high and medium sensitivity to impacts such as 
wildfire.  Areas where wildfire would have the most impact on water quality should be identified and included in a 
GVW Vulnerability Map.  The map information should be shared with the Vernon Fire Zone and identified within the 
Area D forest fire interface plan.

2. GVW or RDNO should seek opportunities for funding for a fuel reduction plan.

3. GVW will investigate with MFLNRO and Tolko if there is anyone tasked to look at fuel reduction planning within 
sensitive areas of the watershed.

1. GVW

2. GVW

3. GVW, MLFNRO, Tolko

1. Medium-term

2. Medium-term

3. Short-term 

1. (3 days)

2.  (2 day/year)

3. (0.5 day)

10.1

GVW to contact MEMPR office and arrange a meeting to present the 
Mines Inspector with a copy of the DCWA and review issues and concerns 
specific to the MEMPR.
All development proposed by MEMPR in the watershed should be referred 
to GVW for review.
Review operations of known mining activities in the watershed.
GVW to confirm if there are impacts to source water supplies at the quarry 
at the south end of the Edwin Lakes, south of the Goat Road.

1. GVW will inquire and attempt to ensure that RDNO is referred applications for proposed mining activity, quarries, 
gravel extraction and mineral claims within the Duteau watershed via Front Counter BC.  Due to concerns with 
transportation routes and groundwater movements between watersheds, large scale proposals within adjacent 
watersheds should also be referred.

2. GVW will request to arrange a meeting with the Mines Inspector in Kamloops to discuss current activities in the 
watershed and to request referrals. GVW Staff will inquire about current auditing and enforcement. 

1. GVW

2. GVW

1. Short-term

2. Short-term

1. (1 day)

2. (2 days)

11.1

GVW and IHA should review the source protection response plan annually 
and update on a 5 year basis (or as a result of significant increase to risks 
to source water).

1. GVW will hold regular meetings with IH to review work plans and progress. A work-plan reference and checklist 
will be developed to track the progress of activities, targets and communications with stakeholders.

2. GVW will review emergency response procedures annually for items such as wildfire, landslides and peak flow 
events and sudden reservoir drawdown.  Contact numbers within the GVW Emergency Response Plan will be 
updated annually or as required.

3. TAC members will be asked to report on their indicators (measurable) annually before April 31st.  

4. GVW will compile this information for an annual Watershed report that will be prepared and provided to the TAC 
and IH. 

5. GVW will plan to perform a complete watershed assessment every 10 years.

1. GVW

2. GVW

3. GVW, MFLNRO, Tolko, 
range operators
4. GVW

5. GVW

1. Long-term

2. Long-term

3. Long Term

4. Long-term

5. Long-term

1. (1.5 days/year)

2. (0.5 days/year

3. (0.5/year day)

4. (4 days/year)

5. (2 days/year)

* Immediate: within 3 months, Short‐term: within a year, Medium‐term: 1 to 3 years, Long‐term: greater than 3 years 
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Introduction 
 
With changing climate and the uncertain future of water supplies, water has become one of the most 
precious assets in the North Okanagan. The North Okanagan Regional Growth Strategy found that the 
greatest concern expressed among residents, elected officials, and other working groups is the 
availability and quality of water.  In a continued effort to reduce identified water source hazards, Greater 
Vernon Water (GVW), a service of the Regional District of North Okanagan (RDNO) provides the 
following Duteau Creek Watershed Assessment Response Plan.  
 
By volume, the Duteau Watershed is the largest water sources serving GVW customers.  Duteau 
Watershed provides irrigation water to over 500 bona-fide farms, and treated domestic water to over 
15,000 customers. Treated Duteau water also acts as a secondary source of water for an additional 
38,000 domestic customers. (Kalamalka Lake is the other major water source for GVW).  The protection 
of the water is of the upmost importance to the long term economic and social sustainability of the region.  
 
In December of 2008, GVW received the Duteau Creek Watershed Assessment and Recommendations 
for Source Protection (DCWA) final report.  The report, funded by GVW and co-authored by Kerr Wood 
Leidal and Associates Ltd. and Dobson Engineering Ltd., was completed as a condition on the GVW 
Permit to Operate issued by Interior Health (IH) under Section 8 of the Drinking Water protection Act.  In 
accordance with the regulations and directions of the Drinking Water Officer (DWO), an Assessment 
Response Plan must also be prepared.   

 
The Assessment Response Plan has been prepared to outline the specific actions that will be undertaken 
to address the hazards and risks to drinking water quality and quantity identified and recommendations 
provided in the DCWA report.  The key elements considered within the DCWA report are Modules 1, 2, 7 
and 8 of the Comprehensive Drinking Water Source to Tap Assessment Guideline (S2T), and an update 
of the Interior Watershed Assessment Procedure (IWAP). 
 

Duteau Creek Watershed  
 
The Duteau Creek Watershed is a community watershed located approximately 20 km southeast of the 
City of Vernon.  The drainage area is 182km2 and includes a diversion of the Paradise sub-basin of the 
Harris Creek watershed.  
 
The Community Watershed area is primarily within Crown Land.  The Province of British Columbia 
operates within a framework of legislative policies that govern the management of Crown land. 

 
 



Duteau Creek Watershed  
Assessment Response Plan  

 April, 2014 

 

Regional District of North Okanagan 
9848 Aberdeen Road 
Coldstream, BC  V1B 2K9 

 

  
 

5 
 

 

Watershed Governance Framework 
 
The multi-barrier approach is the best means to address the challenges of supplying safe drinking water 
(Norland & Adams, 2009).  Protecting source water quality and quantity is a core element of a multi-
barrier approach.   Responsibility for protecting water quantity and quality is shared among federal, 
provincial, and local governments, First Nations, licensees and tenure holders.  The provincial agencies 
that govern most activities on Crown land include the Ministry of Forest, Lands and Natural Resource 
Operations (MFLNRO), the Ministry of Energy and Mines (MEM), the Ministry of Environment and the 
Ministry of Health through Interior Health (IH). 
 
GVW does not have authority over land use practices on Crown land, and therefore cannot directly 
protect the water resources from impacts by other watershed stakeholder groups. It is a challenge for 
GVW to minimize risks and reduce hazardous activities within a regulatory framework of conflicting 
economic and social interests.  There is legislation that protects watershed hydrology and water quality; 
however, there is legislation that allows commercial, industrial and recreational activity to occur.  The level 
of control in the watershed over these activities greatly influences the level of risks associated with those 
activities (Urban Systems, 2012).  Water utilities in British Columbia have been tasked with assessing and 
developing source protection and response plans for all sources that they use for domestic purposes. It is 
clear there is a sustained need for an integrated and collaborative approach toward watershed planning 
and governance.  
 
To promote communication between user groups, and ensure water quality and quantity is protected, 
GVW established a stakeholder Technical Advisory Committee (TAC) in 2009.   

 
Duteau Creek Watershed Technical Advisory Committee (TAC) and Goals 
 
The TAC is composed of representatives from provincial and federal ministries, First Nations, timber 
licensees, range tenures and GVW staff.   
 
At the first TAC meeting, held on February 19, 2009 a facilitator was brought in to provide guidance and 
identify goals.  It was agreed that the goal is to protect the quality and quantity of Duteau Creek with the 
understanding that Duteau Creek is a Multi-use Community Watershed, that the stakeholder meetings are 
to be collaborative planning rather than conflict resolution, to increase knowledge of all stakeholders and 
to find creative yet sound ways to move forward with the recommendations in the DCWA.  A Terms of 
Reference (Appendix A) was agreed upon and has been used to gain input from participating 
stakeholders who can implement land use regulations and policies.   
 
The Duteau TAC Committee has benefited GVW by providing access to knowledgeable personnel who 
are able to evaluate and resolve source water protection issues that warrant inter-agency coordination.  
The result provides GVW with increased capabilities to apply informed and valid decisions when 
implementing source protection strategies 
 
Maintaining a functional TAC committee also provides GVW with current contacts and associations with 
management groups that work within the watershed. The resource provides a valuable advantage when 
responding to source water emergencies such as fires and landslides.  
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Duteau Creek Watershed Assessment Response Plan 
 
This Response Plan identifies required actions (management practices, statutory or regulatory changes, 
agreements etc.) needed to mitigate existing and future threats to source water quality and quantity as 
identified in the in the DCWA report.  This plan establishes priorities and a timeline for action items to be 
implemented.  
 
The following watershed activities, responses and further actions for source protection are presented in 
general order of priority as defined in the DCWA.    
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1. Range   
 
There is a long history of cattle grazing in BC that dates back to the late 1800’s.  Under authorization 
of the Range Act, ranchers are permitted to allow their cattle to graze on Crown land as regulated 
under tenure by The Forest and Range Practices Act (Fraser, 2009).  The DCWA identifies that cattle 
grazing within Community watersheds are of concern because they pose a very high risk to water 
quality.   
 
When cattle travel about the watershed they will utilize the road network and use the streams that 
cross the road as a source of water.  These stream crossings are then commonly subject to fecal 
contamination and physical damage that can lead to sedimentation and increased downstream 
turbidity.   
 
Following the field inspections completed for the DCWA in 2007, it was reported that there was 
“extensive and chronic sediment disturbance on roads at streams”.  Manure deposits were also 
commonly found in and about streams.   
 
Since the DCWA has been written, GVW has made significant progress working with stakeholders to 
address the stream crossings rated as high and moderate risk to water quality.  

 
Identified	Risks:			

 
o Sedimentation from cattle activity in and around streams and road crossings 
o Bacterial contamination from cattle presence in and around streams 

 
 

1.1 Address sources of Turbidity and Bacteria 
Recommendation: GVW Staff meet with MFLNRO and DWO to develop strategies to address the 
two major drinking water hazards related to cattle range use. (1) Source of Turbidity caused by 
cattle activity and (2) Source of Bacteria/protozoa/virus related to cattle activity. 

 
1.1.1. Response:   
1. Representation at the Duteau Technical Advisory Committee (TAC).  Range use 

items are discussed as required.  A functional integrated working relationship exists 
between range operations staff at MFLNRO, range operators (Coldstream Ranch and 
Gary Andrews), forest development (Tolko and BCTS) and IHA.   

 
2. A specific annual range meeting organized each year by MFLNRO and attended by 

DWO and GVW Staff.   
 
3. Best management practices for range operations on Crown Land have been 

developed by MFLNRO (Appendix B). 
 
4. Funding for improvements: In 2008, a grant was received from OBWB to provide an 

inventory of Range infrastructure (cattle guards, fences, off stream watering etc) and 
provide the condition of the range infrastructure. This lead to a number of projects 
including a corral, off stream watering and fencing.  The inventory was shared with 
the ranchers and MFLNRO as a GIS shape file. The work also led to funding for a 
JOP project in the Duteau, Oyama and Vernon Creek Watersheds In 2012, a new 
cattle guard, corral, and a nose pump were installed in areas identified through 
correspondence with GVW.  The installations were funded by MFLNRO through the 
Range program. 
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1.1.2. Further Action:  
1. Research and Studies: UBCO is currently studying Escherichia coli and 

Cryptosporidium in Community Watersheds.  Electoral Area D (RDNO), MFLNRO 
and the District of Lake Country are working with UBCO to fund a joint Bacterial 
Source Tracking (BST) project.  Site selection work is complete and includes the 
Duteau Watershed.  GVW will continue to support efforts in this regard. 

  
2. Mapping and GIS: GVW will request access to range tenure area polygons for GIS.  

This will be helpful when assessing range use plans and proposed cattle movements 
within and adjacent to sensitive areas.  It will make it easier to identify areas where 
cattle grazing areas are and the schedule for range polygon rotation.  The initiative 
will assist GVW and other stakeholders to better understand range use and 
movement in the watershed.  
 

1.1.3. Responsibility; Time line; GVW Cost Estimate 
1. UBCO, MFLNRO, RDNO; Medium Term; no cost to GVW 

 
2.  GVW, MFLNRO; Ranch Tenures; Short Term; (1.5 days) 

 
1.2   Restrict Access to Sensitive Areas  
Recommendation: Access to sensitive areas along watercourses, lakes and wetlands be 
restricted as the forest cover changes (from forest development, salvage logging, pine beetle or 
other forest health issues) to protect the water quality. 

   
1.2.1.  Response:   
1. MFLNRO (Range) has increased efforts to work with the forest industry and ranchers 

to find solutions that can be implemented.  MFLNRO is developing BMP’s to prevent 
loss of natural barriers during salvage and forest development activities.   

 
2. A pilot project is being undertaken within community watersheds to place large 

woody debris barriers to restrict cattle movement through newly logged areas. 
  

1.2.2.  Further Action:  
1. GVW and MFLNRO continue to communicate on any identified problems.  
  
2. GVW will initiate a meeting with Rob Dinwoodie, Range Officer, and MFLNRO, to 

discuss further strategies.  
 
3. GVW will request obtaining GIS polygons from MFLNRO that identify range 

management and license areas.  This digital mapping information can be overlaid 
onto existing digital mapping and used to assess existing and proposed cattle 
movements and range plans. 

 
4. GVW will investigate vulnerability mapping of high and medium sensitivity zones 

within the watersheds.  GVW will work with MFLNRO to identify vulnerability zones 
for management areas to be reserved for protection of water resources.  MFLNRO 
and GVW will establish buffer zones and riparian setback areas where range 
activities pose a risk to water quality and quantity.   

 
5. GVW will investigate further opportunities and funding for range control infrastructure. 

 
1.2.3.  Responsibility; Time line; Cost 
1. GVW and MFLNRO; Long-term; (6 days per yr) 
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2. GVW and MFLNRO; Short-term; (1 day) 

3. GVW and MFLNRO; Short-term; (1 day) 

4. GVW and MFLNRO; Medium- term; (5 days) 

5. MFLNRO,GVW, Ranch Tenures; Long-term; (3 days) 

 
1.3  Cattle Bridge in Lower Reach D 
Recommendation: The Cattle Bridge in lower reach D, and the trail adjacent to the channel be 
inspected to confirm that they are no longer a risk to water quality. 

 
1.3.1. Response:   
1. The cattle bridge has been removed and GVW staff inspected the trail section in the 

summer of 2013 and found no evidence of cattle activity. 
 

1.3.2. Further Action: 
No longer applicable 

 
1.3.3. Responsibility, Timeline and Cost 

N/A 
 

1.4 Reduce Impact from cattle in channel  
Recommendation: Results of field inspections to be reviewed and improvements implemented 
that will reduce the impacts from cattle on channel disturbance and the deposition of manure in 
and about the streams. 

 
1.4.1. Response:  
1. High and medium hazard rated road crossings that were identified in the DCWA have 

been reviewed by responsible stakeholders and concerns have been addressed by 
implementation of BMP’s.    

  
2. Off stream watering sites have been installed at two locations. Fences and cattle 

guards have been strategically placed to reduce cattle movement into sensitive 
areas. 

 
3. Field inspection data has been obtained from Dobson Engineering and GVW is 

reviewing the data.   
 

1.4.2. Further Action:   
 See Item 1.2.2, restricting access to sensitive areas, and section 2.1.1, stream 

crossing assessments. 
  

1.5 Annual update on Range Plans  
Recommendation: MFRNRO to provide copies of Range use Plans/Range Stewardship Plans to 
GVW annually. 

 
1.5.1. Response:  
1. GVW normally receives plans directly from range operators.  GVW will seek 

assurances from MFLNRO that all necessary documentation is received, and when 
practical, a referral should be sought from provincial authorities. 
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1.5.2. Further Action:   
1. GVW to inquire if any amendments have or will be made to the Range Stewardship 

Plans in the Duteau Creek watershed.  
 

2. GVW source protection staff to review all proposed Range Use and Range 
Stewardship plans and provide comment.  Plans and GVW response to be recorded.  

 
1.5.3. Responsibility, Timeline and Cost 
1. GVW, MFLNRO, Range Tenures; Long term; (1 day/year) 

 
2. GVW; Long-term; (2 days/year) 

 
 

1.6 Environmental Farm Plan 
Recommendation: GVW, MFLNRO and grazing licensees make a formal application to the 
Environmental Farm Plan. 

 
1.6.1. Response 
1. Program application considered by TAC committee, may not be suitable for a utility to 

apply.   
 

1.6.2. Further Action 
1. http://www.bcac.bc.ca/ardcorp/program/environmental-farm-plan-program 2013 -14 

applications closed. Review if this program applies to crown land.  
 

1.6.3. Responsibility, Timeline and Cost 
N/A 

 
2. Forestry Activity 
 

Timber Harvesting has occurred in the Duteau Community Watershed since the 1930’s.  Forest 
tenure operational regulations have changed over time.  In the early 1990’s the Forest Practices 
Code of British Columbia Act was introduced in British Columbia to regulate forest harvesting 
operations.  The Act also had introduced greater control mechanisms to protect water quality in 
community watersheds.  In 2004, the generally “prescriptive” regulatory regime of the forest practice 
code was replaced with a more “results based” approach introduced under the current Forest and 
Range Practices Act.  Essentially, legislative components regulating operational procedures, some of 
which helped to sustain water quality and other environmental values, are now regulated by 
comparing the affects to the resulting environmental outcome.  The DCWA report and other 
environmental and hydrological monitoring projects are now important mechanisms necessary to 
monitor results under the new regulatory system. 
 
The DCWA report maintains that the Mountain Pine Beatle epidemic and associated forest harvesting 
will result in increased total water yields available to GVW; however this benefit will be coupled with 
increased peak flow hazards within the watershed.  Higher peak flows will give rise to increased 
sediment delivery by streams.  Identified as a very high risk to drinking water, the primary source of 
sediment delivery is from roads at stream crossings, and to a lesser degree, channel erosion resulting 
from peak flows (Dobson & Nolan, 2008).   
 
In response to the Pine Beatle infestation, Tolko Industries Ltd. (Tolko), the primary forest licensee 
within the watershed, has implemented a retention plan.  A retention plan is enabled during large 
scale harvesting operations to identify and retain the forest portions that are needed for protection of 
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non-timber values such as water quality.  The remainder forest stand is considered for harvesting 
(Dobson & Nolan, 2008).   
 
Since the DCWA report was written in 2008, preliminary findings suggest that MPB affects within the 
Thompson-Okanagan region has peaked (Maclauchlan & Buxton, 2013).  MFLNRO and Tolko are 
monitoring the progression of MPB within the Duteau Watershed; however the resulting affect to the 
watershed hydrology is not well understood at this time. 
 
Tolko maintains active forestry roads and associated crossings within the watershed that are 
classified as Forest Service Roads (FSR’s).  Many other roads are considered non-status roads.  
There are a significant number of non-status roads within the watershed.  Non-status roads pose a 
heightened risk to water quality because there is no responsible agency to address identified 
hazards.   

 
Identified	Risks:			

 
o Sedimentation from industrial roads and road crossings. 
o Natural sediment load from channel erosion and mass wasting. 
o Increase of organic material in streams as the mature pine stands die. 

 
2.1 Stream Crossing Assessments and Improvements  
Recommendation: Results of the Stream Crossing assessments be reviewed and improvements 
implemented at moderate and high hazard sites. The priority area is the unbuffered section 
between Haddo and Headgates, Ditch lines include cross drains with ditch blocks, Ditch lines and 
culverts be kept clear of debris and vegetated with grasses 

 
2.1.1. Response  
1. Most high and moderate hazard sites were visited during the Duteau TAC annual 

field tours that took place from form 2010 to 2013. 
 
2. Follow-up action was taken by Tolko or MFLNRO for the identified high and moderate 

crossings located on FSR’s. Some crossings and road sections on non-status roads 
are still under consideration for improvements.  GVW has, and will continue to seek 
assistance and direction from MFLNRO, and seek funding opportunities for non-
status road improvements where there is a risk to water quality.   

 
1. There are 94 stream crossings (for natural overland watercourse across roads) and 

96 road cross drains (for road drainage) identified during the field work completed for 
the DCWA (190 total).  There have also been other hazardous road crossings and 
road sections identified since the DCWA was released.  Crossing information data 
from the 2007 field inspections has been collected and maintained by GVW in a GIS 
format.   

 
2. See 2.3.1.2 below. 
 

2.1.2. Further Action  
1. Tolko and MFLNRO provide a report on the number of stream crossings and their 

water quality hazard ratings annually. Sites that are rated as moderate or high should 
be provided in an Excel format. GVW will review changes. 
 

2. Tolko and MFLNRO provide inspection reports for permanent and temporary roads in 
the Duteau Community Watershed annually. 
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3. See section 1.2.2.4 regarding proposed vulnerability mapping. 
   

2.1.3. Responsibility, Timeline and Cost 
1. Tolko and MFLNRO; Long-term; (1 day) 

2. Tolko and MFLNRO; Long –term; (1 day) 

3. See 1.2.3.4 above 

 
2.2 Road Deactivation 
Recommendation: Roads not required for active use should have deactivation measures 
implemented. 

 
2.2.1. Response: 
3. Roads permitted to Forest Licensees are maintained until they are either deactivated 

or rehabilitated unless they are transferred to another tenure holder for their use and 
maintenance. 

 
4. Non-permitted or Non Status Roads (NSR) are identified as wilderness roads with no 

responsibility assigned.  Tenure holders, such as Tolko, may need certain NSR’s to 
facilitate forest practices. In these instances the tenure holder will take out a Road 
Permit for any required NSR and will conduct any necessary upgrades or 
maintenance. 
 

5. GVW is aware of the proposed provincial Natural Road Act Project, and anticipate 
that it may provide future opportunities for increased NSR options.  

 
2.2.2. Further Action:  
1.  GVW will request meeting with MFLNRO to discuss specific responsibility 

 
2.  MFLNRO to provide update on the Natural Road Act Project.   

 
2.2.3. Responsibility, Timeline and Cost 
1. MFLRO and GVW; Short-term; staff time (1 day) 

 
2. MFLRO; Medium –term; staff time  

 
 

2.3 Existing Stream Crossings and Peak Flow  
Recommendation: Ministry of Forest and Range develop and implement a review process to 
confirm existing stream crossing structures on the Duteau Creek main stem, and major tributaries 
downstream of the areas affected by pine beetle are adequately sized to safely convey projected 
future peak flows. 
 

2.3.1. Response:  
1. MFLNRO’s current practices are to use the 100 year flood event flow for the design 

criteria for new and replacement culverts and bridges.  New information may 
determine the culvert size related to watershed changes (drainage, forest 
development and disease) 
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2. There are two main crossings identified by MFLNRO staff within the priority section 
between Haddo and Headgates (MFLNRO crossing ID K571A and K380).   

 
K571A was installed in 2010 and was designed to meet the maximum spillway 
discharge of 73.6m3/s plus 0.5m of clearance.  This is well in excess of the estimated 
q100 for the watershed.   

 
K380 was installed in 1986.  The general arrangement drawings from that time show 
no flow information and the bridge elevation appears to be grade controlled.  
MFLNRO has no record of any issues regarding clearance issues over the past 28 
years.  The photo record shows the structure to have substantial clearance with 
clearance estimates between 4.6m and 5.9m from past inspections.  MFLNRO staff 
anticipate no issues with this structure handling the q100 flow. 
 

 
2.3.2. Further Action:   
1. MFLNRO to provide an annual report on new, reconstructed and replaced culverts 

and bridges within the Duteau Creek Watershed.   
 

2.3.3. Responsibility, Timeline and Cost 
1. MFLNRO; Long-Term; staff time  

 
 

2.4 Recognition of Plan  
Recommendation: Tolko Industries Ltd. consider including recognition of the Duteau source 
protection plan in its forest stewardship plan. 

 
2.4.1. Response: 
1. The Forest Stewardship Plan, prepared by Tolko, must be consistent with applicable 

and currently approved legislation, regulations, and other government objectives.  
Tolko has indicated that it is not within the scope of Forest Stewardship Plan to 
consider non-regulatory practices and recommendations from other sources such as 
the Duteau assessment report; however, it is acknowledged that Tolko is an active 
participant in the Duteau Creek Watershed Technical Advisory Committee. 

 
2.4.2. Further Action   
1. The DCWA will not be formally recognised in the Forest Development Plan. 

 
2.4.3. Responsibility, Timeline and Cost 

N/A 
 
 

2.5  Pine Beetle Harvest and Salvage 
Recommendation: GVW and IHA should review the expansion of the pine beetle with Tolko. 
Review proposed salvage harvesting plans and options. 

 
2.5.1. Response:  
1. GVW currently receives all proposed forest stewardship plans from Tolko. 

 
2. GVW currently reviews small salvage proposals.   

 
2.5.2. Further Action:  
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1. GVW will arrange meetings as required with IH, Tolko and MFRNRO to gain insight 
into the status of the pine beetle, salvage-harvesting, and Tolko’s retention plan.  
 

2. Request further information from Tolko to understand how the MPB will affect water 
quality, current and projected ECA levels and other factors affecting watershed 
health. Include sub-basin ECA’s including the sub-basins below reservoirs. 

 

2.5.3. Responsibility, Timeline and Cost 
1. IH, Tolko, GVW; short-term; (2 days) 

 
2. Tolko; medium-term; (1 day) 

 
 

3. Recreation and Human Activity within the Watershed  
 

The DCWA suggests that recreational use in the watershed will continue to increase.  Some 
recreational activities of concern include camping, fishing, boating, and off-road vehicle operation.  
The findings of the DCWA identify that the likelihood for increased risk of contamination will be very 
high with increasing recreational use. 
 
Field assessments completed for the DCWA recorded recreational use impacts relating to forest 
recreation sites and, of greater concern to GVW, were the impacts of impromptu camping sites 
around almost all lakes and reservoirs within the watershed.  The need for multiple source protection 
barriers to address the associated hazards is prevalent.   
 
Identified 	Risks:			

 
o Bacteriological contamination from human presence. 
o Increased turbidity from human activities 
o Hydrocarbon contamination from petroleum products. 
o Increase of organic material in streams as the mature pine stands die. 
o Increased risk of wildfire. 

 
3.1 Disposal of Human Waste   

Recommendation: Stakeholders should follow approved practices for the disposal of 
human waste products in the watershed. Regulating agencies, to provide educational 
materials with guidance of disposing human waste. 

 
3.1.1. Response:    
1. MFLNRO is developing a pamphlet for distribution to public, staff and contractors 

working in the watershed. 
 

2. In a September 2013 meeting with John Glaspie, MFLNRO Recreation Officer, it was 
noted that all designated outhouses are on a program to be pumped out as required.  
 

3. Field constructed toilet facilities are routinely found within sensitive areas around 
reservoirs.  GVW routinely sends contractors to dismantle facilities, clean areas, and 
properly dispose of human waste products. 

 
4. Annual illegal dumping and garbage is collected and cleaned up around reservoirs by 

GVW summer staff and a contractor funded by GVW.  
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3.1.2. Further Action:  
1. MFLNRO is developing a pamphlet for distribution to public, staff and contractors 

working in the watershed. GVW will follow up on status. 
 

2. GVW will assist with coordination of reservoir clean-up activities and support with a 
budget for landfill charges to those who are providing the effort. 

    
3.1.3. Responsibility, Timeline and Cost 

 
1. MFLNRO and GVW; Short- term: (1 day) 

 
2. GVW and RDNO; Medium –term; $500/year (3 days/year) 

 

3.2 Recreational Pressure on Watershed and Reservoirs    
Recommendations:  
1) Explore opportunities to reduce the recreation pressures on the reservoirs.  If camping is 

permitted near reservoirs, should be restricted to designated locations that will limit the risk of 
contamination to reservoirs.  

 2) Provide other high quality recreation sites on other lakes in the watershed. 
MFRNRO and MOE Conservation Officers apply section 58 of the Forest and Range Practices 
Act. 

3) Recreation use in the watershed and near the reservoirs should be consistent with the 
objectives in the LRMP 

4) Post the reservoir perimeter areas as prohibited 
 

3.2.1. Response 
 
1. The Duteau Creek Watershed TAC regularly reviews recreational activities with 

MFLNRO Recreation staff to identify and assess drinking water hazards.  Where 
achievable,  source protection barriers are implemented. 
 

2. GVW has designed and placed signs at reservoir locations throughout the watershed.   
Two new large signs have been placed on the main roads entering the watershed 
(Aberdeen main and Dee Lake main). 
 

3. Dam safety signs have been posted on dams.  Metal gates and large rocks are used 
to restrict vehicle access. 
 

4. GVW has supported MFLNRO capital works improvements to campsite development 
within the watershed, but away from sensitive areas and reservoirs and water utility 
infrastructure (dams and gate controls).   
 

5. During the TAC tour in 2011, compliance and enforcement officers with MFRNRO 
indicated that having Section 58 under FRPA enables clearer enforcement that can 
be utilized when needed. 
 

6. GVW has met with Recreation Officers to discuss water quality and recreation 
management alternatives.  An electric motor only designation has been identified as 
an option for Haddo Lake.  Electric motor only designation is considered a safety 
concern on larger lakes.    
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7. GVW does not have authority to restrict access to lakes and reservoirs, but GVW can 
contact Crown land representatives to investigate possible strategies to reduce 
access. 

 
8. The goals and objectives stated within the LRMP are consistent with the goals and 

objectives of GVW and are considered in this plan. 
 

3.2.2. Further Action:  
 

1. GVW will work with MFLNRO regarding recreation use, identify high risk areas, and 
implement measures to redirect recreational users away from sensitive areas.   
 

2. GVW will investigate “vulnerability mapping” of high and medium sensitivity zones 
within the watersheds.  GVW and MFLNRO will propose buffer zones and riparian 
setback areas where recreation activities currently pose a risk to water quality and 
quantity.   
 

3. GVW will investigate available options to manage and regulate high risk recreational 
activities occurring along the foreshore, dams, spillways, and riparian buffer areas.  
GVW will contact MFLNRO (Front Counter BC) to enquire about options to allow 
greater protection around foreshore and other sensitive areas (such as a License of 
Occupation, Head Lease, Resource Management Zone, Sponsored Crown Grant, 
Park or other available options).  
 

4. Where ad-hoc hazardous recreation is occurring near dams, spillways, reservoirs and 
other sensitive areas, GVW will engage MFLNRO and request that these lands be 
protected by order under Section 58, subsection (1), safeguarded with a physical 
barrier and posted with a notice of the order under subsection (3). 
 

5. Investigate the establishment of controlled recreational sites around reservoirs where 
high use recreational activity commonly occurs (such as the Grizzly Lake foreshore, 
dams spillways).  This would allow Natural Resource Officers the ability to regulate 
camping and other activities within the recreation site area.  GVW will seek 
administrative assurance that increased recreation facilities along the foreshore 
would not be proposed in future plans. 
 

6. GVW will contact Fish and Wildlife at MFLNRO representatives and inquire about 
getting an electric motor only designation on Haddo Lake.  
 

7. GVW will request that MFLNRO report recreation usage so GVW can gain insight 
into activities that pose risks and hazards to water quality. 
 

8. GVW will seek to identify and contact user groups to develop communication 
linkages to the off-road vehicle community.  Strategies to address backcountry 
activities will be explored.  If provincial permits are required for proposed off-road 
events, GVW will request a referral from Front Counter BC.  
 

3.2.3. Responsibility, Timeline and Cost 
1. GVW and MFLNRO; Long-term; (2 days per year) 

 
2. See Section 1.2.3.4 

 
3. GVW; Long-term; (5 days) 
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4. GVW, MFLNRO; Medium-term; (2 days) 
 

5. GVW, MFLNRO; Medium Term (3 days) 
 

6. GVW, MFLNRO; Short-term; (1.5 days) 
 

7. GVW, MFLNRO; Short Term; (1.0 day) 
 

8. GVW; Long-term; (1 day/year) 
 
 

3.3 Compliance and Enforcement 
Recommendation: MFLNRO Conservation Officers apply Section 46 of the Forest and Range 
Practices Act. 

 

3.3.1. Response  
 

1. Section 46 of the Forest and Range Practices Act restricts persons from carrying out 
activities in the watershed that are damaging to the environment.   

 
2. MFLNRO Natural Resource Officers have placed a very high priority on water issues 

and have recently enhanced their capacity to work during weekends.   
 

3. GVW will request that MFLNRO report enforcement information applicable to the 
Duteau watershed. This would allow GVW to understand activities and the level of 
enforcement occurring within the watershed.  

  

3.3.2. Further Action  
1. GVW will request an annual report be provided by MFLNRO on enforcement activity 

in the Duteau Creek Watershed at next TAC meeting. 
 

3.3.3. Responsibility, Timeline and Cost 
1. GVW; long-term: (0.5 day) 

 
 

3.4 Off-Road Legislation 
Recommendation: GVW work with other water suppliers to lobby for Off Highway Vehicle 
Legislation. 

 

3.4.1. Response 
 
1. On February 24, 2014, the Provincial Government proposed Off-Road Vehicle (ORV) 

Act. The act, if passed and brought into force, will provide Natural Resource Officers 
with more effective enforcement tools to target irresponsible ORV owners that damage 
sensitive habitat. This includes the ability to stop and inspect ORVs for violations and 
seize an ORV.  The maximum fine for offences has increased from $500 to $5,000. 

 

3.4.2. Further Action  
1. GVW will support the legislation, and will keep informed of the progress of enactment 

and implementation of the proposed act and associated legislation and policy. 
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3.4.3. Responsibility, Timeline and Cost 
1. GVW; Medium-term; (0.5 days) 

 
 

4. Pesticide and Herbicide  
 
In British Columbia, forest and range tenure holders are required to incorporate measures into their 
forest and range plans to prevent the introduction of 42 listed invasive species.   
 
MFRNRO has developed a pest management plan in compliance with the Integrated Pest 
Management Act and Regulations.   
 
The plan sets out guidance for invasive plant management on Crown land by specifying conditions 
such as minimum qualifications and responsibilities for applicators.  The plan also establishes 
procedures for environmental protection and pesticide use within community watersheds. 
 
In a recent Duteau TAC meeting, a Tolko representative indicated that the company has made a 
voluntary decision to not use pesticides within community watersheds. 
 
To ensure safe operation of GVW facilities and to preserve the structural integrity of reservoir dams, 
deep rooted plant control is required.  The RDNO conducts Industrial Vegetation control on dam 
structures by mechanically removing vegetation or spot treating vegetation with herbicides.  All 
herbicide applications within community watersheds comply with the Ministry of Environment 
Integrated Pest Management Act & Regulations.   All applicators are certified to use pesticides in the 
Industrial Vegetation & Noxious Weed category. 

 
Identified 	Risks:			

 
o Chemical drinking water hazard 

 
 

4.1  Pesticide use 
Recommendation: MoE applications for use of pesticides in watersheds upstream of Headgates 
should be referred to GVW for review. 

 
4.1.1. Response:  
1. RDNO to seek guidance from MoE.  MFRNRO has regional pest management plan 

in effect (Appendix C). 
 

2. For applications within the Duteau Watershed, RDNO follows the MoE approved 
RDNO Pest Management Plan for Noxious Weeds – Invasive Plants (Appendix D).  
GVW Staff are notified prior to use, and proposals are reviewed by GVW staff prior to 
application. 
  

3. Dam safety treatments are completed by RDNO Invasive weed crew. Insure permits 
and prescriptions are up to date. 

  
4.1.2. Further Action:  
1. GVW will review pesticide use in the watershed with the TAC  
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2. GVW will request from provincial ministries and Front Counter BC that all referrals 
and plans for pesticide applications are referred to GVW for review and comment.   

  
4.1.3. Responsibility, Timeline and Cost 
1. GVW; Short-term; (0.5 days) 

 
2. GVW, MFLNRO; Long Term; (2 days/year) 

 
 

5. Water Quality Monitoring  
 
Section 18 of the Drinking Water Protection Act specifies a key purpose of a source assessment is to 
identify, inventory and assess monitoring requirements for the drinking water source and water 
supply. 
 
Source water quality monitoring is an important component of the multi-barrier approach to drinking 
water protection. It is important for monitoring programs to be as comprehensive as possible.  The 
source water quality program compares source water with guidelines, criteria and regulations that 
have been set for both health and aesthetic reasons. The program also observes seasonal trends 
that may affect treatment and chlorine demand and monitors for potential threats from watershed land 
use practices. 
 
The DCWA confirms that the GVW monitoring program has been completed and recorded 
consistently since 1998.  From the data, the assessors were able to review past trends and relate 
them to potential risks within the watershed. 

 
5.1 Water Quality Monitoring Program 
Recommendation: Enhance current water quality monitoring program by including trend analysis 
for source tracking of contaminates.  There should be a cooperative plan to implement source 
tracking to identify contaminates similar to the program carried out by Cynthia Meays in 2005.  
Support should come from Ministries that signed the MOU.  Sampling results should be reported 
to the DWO, SIDWT members and stakeholders annually. 
 
Specialists from MoE and IHA should review the GVW raw water monitoring program to confirm it 
is adequate as a baseline program or how it might be expanded and enhanced. 

 
5.1.1. Response:   
1. The RDNO Electoral Areas, District of Lake Country, MFLNRO, have supported a 

joint Bacterial Source Tracking (BST) project with UBC Okanagan for Duteau and 
other local watersheds.  DNA testing will be completed on water samples to identify 
the source of contamination.  The project commenced in 2013 with hopes to gain 
further insight into community watersheds and identify opportunities for Best 
Management Practices for Range.   

 
5.1.2. Further Actions  
1. GVW staff will request progress of current BST project.  Water quality staff will plan 

for a comprehensive review of results with Duteau TAC and DWO.   
 

2. GVW will discuss the recommendation to review of the monitoring program with Mike 
Sokal and the DWO.    
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5.1.3. Responsibility, Timeline and Cost 
1. GVW; Medium Term; (1.5 days) 

 
2. GVW, MFLNRO; Medium Term; (2.5 days/year) 

 
 
6.  Watershed Hydrology and Flow Monitoring  

 
As the population of the region increases, the volume of water available to customers is a continuing 
concern for GVW.  GVW relies on the spring freshet to fill the upper lakes each year.  The three 
reservoir lakes can store up to 18,910 ML (15,330 ac ft) of water.  The reservoirs usually fill and 
provide adequate quantities of water to meet current demands; however, for years when the 
reservoirs do not fill restrictions are placed on customers.  Water reserves can be expected to be at 
risk when two or more years of draught in a row are experienced (Ellis & Matsubara, 2012). 
 
A comparison of GVW demands and storage levels has estimated that in the year 2041 GVW may 
not have enough water supply to meet projected demands (Ellis, Matsubara, 2012).  Coupled with 
the projected affects of climate change, the long term risks to Duteau Creek water supply are high.  
Also, as reservoir water levels are drawn down, increased risks to water quality becomes a concern 
(Dobson & Nolan, 2008). 
 
Peak flows from high rain events in the Duteau watershed are also a concern to GVW.  The loss of 
forest cover, particularly in the upper watershed, could potentially to give rise to a 20-30% increase 
in peak flow (Dobson & Nolan, 2008).  In June of 2013, heavy rain caused high flows and turbidity 
that forced GVW operations to temporarily shut down the Duteau Water Treatment Facility.  This 
event also placed the Headgates intake infrastructure at risk of catastrophic damage as the flood 
water crested above the maximum design capacity of the spillway.  Had a similar rain event occurred 
two weeks prior, during the peak freshet, the result could have been much worse. 

 
 

Identified 	Risks:			
 

o Risk to supply.  Loss of water source. 
 

6.1 Headgates Spillway 
Recommendation: Confirm the current capacity of the spillway at the intake pond.  Determine 
appropriate design capacity to accommodate potential increases in peak flows after the loss of 
mature pine.  
Re-consider re-design the intake pond and works to situate off-stream rather than on-stream. 

 
6.1.1. Response  
1. GVW has budgeted $150,000 (2013) for engineering services, permits and pre-

construction for upgrade works at Headgates.  GVW has issued a Request for 
Proposals (RFP) for engineering services for the work.  The work will include a 
hydraulic assessment of the capacity of the spillway.   
 
The project will include a peak design flow assessment that will include potential 
impacts from climate change and recent watershed changes (i.e. increased ECA due 
to mountain pine beetle). The project will include a pre-design, final design and 
construction of the recommended spillway based on the flood design assessment.   
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6.1.2. Further Action  
1. GVW staff will submit for RDNO budget approval to complete required construction 

upgrades in 2014.  Works are expected to begin in 2014, and depending on design 
and staging strategy, is expected to be completed in 2015. 

  
6.1.3. Responsibility, Timeline and Cost 
1. GVW; Medium Term; $750,000 (30 days) 

 
 

6.2   Hydraulic Records and Stream flows 
Recommendation: Develop a historic water use and hydraulic record, monitor future stream 
flows to understand the effects of pine beetle attack and climate change on the watershed 
hydrology. Reinstate stream flow monitoring station WSC Stn. #08LC006 downstream of 
Headgates to monitor spill and release below Headgates intake.  Re-create the historic (say 10 to 
20 year) record of watershed streamflows and withdrawals using available hardcopy operations 
and WSC records. 

 
6.2.1. Response:   
1. GVW is currently working with Phil Epp, M.Sc., P.Ag., Senior Hydrologist, and private 

consultant on contract with MFLNRO.  Mr. Epp has been provided GVW operational 
data, and has Water Survey of Canada (WSC) data to complete a water balance and 
flow assessments for Duteau Creek and Bessette Creek Watersheds. The data will 
aid in monitoring the Duteau Watersheds response to factors such as the Pine Beatle 
epidemic and climate change. 

  
2. All hard copy data collected through historical operations at Headgates has been 

digitally recorded by GVW.  The original hard copies have been scanned for back-up.  
  

6.2.2. Further Action:  
1. GVW will continue to support the GVW hydraulic monitoring program by collecting 

lake level, stream flow, ground water and snowpack data. 
 

2. GVW will review and evaluate the lake level, stream flow, ground water and 
snowpack monitoring programs annually to ensure current and future objectives for 
hydraulic data collection are complete.   

 
3. GVW will seek to identify opportunities for improved data capture, including the 

collection of data in real-time (using SCADA and remote monitoring), and will ensure 
data can be readily accessed.   

 
4. GVW will create a digital library for Duteau Creek studies, reports, and other raw data 

to assist in future data analysis.  
  

6.2.3. Responsibility, Timeline and Cost 
1. GVW; Long Term; $16,000/year (13 days/year) 

 
2. GVW; Long-Term; (1.0 day/year) 

 
3. GVW, MoE; MFLNRO; Long Term; (10 days/year) 

 
4. GVW; Short Term; (3 days) 
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6.3 Flow measurements 
Recommendation:  Install real-time flow measurement weirs at critical control locations in the 
watershed.  As a minimum, these should include immediately downstream of Grizzly, Aberdeen 
and Haddo dams.  Using data from these sources, provide an annual watershed hydrology report, 
indicating annual operations and routing, water diverted to users, diverted to lower Duteau Creek, 
diverted from Harris to Duteau watersheds, etc. 

 
6.3.1. Response  
1. GVW installed three hydrometric stations in 2009 located at Curtis Creek, Heart 

Creek, and Upper Duteau Creek.  The purpose is to inventory the annual run-off 
volumes to the receiving reservoirs within the upper Duteau Watershed.  Another 
hydrometric station was installed in lower Duteau Creek in 2011 to determine water 
transit time and quantity from the Haddo reservoir to the lower Duteau Creek Station.  
 

2. Two new snow survey courses were set up in the watershed in the fall of 2007.  
These sites were initiated to observe the difference in snowpack between forest and 
clear cut sites.  
 

3. In 2012 GVW retained Golder and Associates Ltd. to drill and install ground water 
monitoring piezometers at the snow course locations.  The project included soil 
moisture and temperature readings at various depths.  GVW is monitoring the site 
and collecting data. 

 
4. GVW is currently upgrading remote monitoring software systems to Siemens 

technology.  Siemens reporting tool, included with the software, will be helpful in this 
regard. 

 
6.3.2. Further Action: 
1. GVW is considering a capital project to install remote flow control infrastructure on 

the controlled outlets of Aberdeen and Haddo reservoirs.  Real-time flow data 
collection would be a component of the project.   

 
2. GVW will assemble a digital archive of available hydrologic data that can be used to 

track watershed flows and support the development of a water balance model for 
water supply forecasting.   
 

3. GVW will speak with Rita Winkler (Penticton Creek Project) to explore hydrological 
changes and data collection gaps. 
 

4. GVW will investigate data sharing and funding  opportunities through grant 
applications and arrangements with other stakeholders for the purchase, installation 
and monitoring;  

 
6.3.3. Responsibility, Timeline and Cost 
1. GVW; Medium-term; $50,000 (3 days per year) 

 
2. GVW, MFLNRO; Long-term; (3 days/year) 

 
3. GVW; Short-term; (0.5 day) 

 
4. GVW; Long-term; (2 days/year) 
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6.4 Water Storage Increase 
Recommendation: It is recommended that the following water quality issues be assessed as 
part of the decision-making process in raising the Aberdeen Dam. 
- impacts on nutrient loading in Aberdeen and Haddo reservoirs; 
- impacts on algal production in reservoirs; 
- impacts from flooding lands; 
- preparation of a detailed construction management plan; and 
- preparation of comprehensive reservoir operation plan for all three reservoirs. 

 
6.4.1. Response:  
1. Raising the dam will have short and long term affects on water quality.  GVW has 

recently started to monitor the outflow of Aberdeen Lake for nutrients and organics.  
The water quality data assessed at the new sampling site can be used to establish a 
pre-construction baseline reference for the Aberdeen Dam project. 
 

2. While considering the Aberdeen Dam project, MoE representatives expressed 
concerns with the downstream hydrologic impacts during the years it would take to fill 
the expanded reservoir.   The temporary loss of a natural high volume flush during 
the spring freshet was a concern. 

 
6.4.2. Further Action:  
1. GVW will respond by reviewing potential water quality and hydrological impacts and 

determine mitigative measures needed to avoid the identified risks.  
 

2. GVW will commission a water quality and lake limnology impact study prior to project 
implementation.  GVW will review existing water quality data and consider increased 
data capture and monitoring programs as necessary to monitor lake ecological 
responses to the project.  

 
6.4.3. Responsibility, Timeline and Cost 
1. GVW; Medium-term; (2 days) 

 
2. GVW, MFLNRO; Medium-term; $15,000 (10 days) 

 
 

7. Governance: Provincial, Local and Interior Health 
 
Ensuring that land use practices do not impact natural watershed function is part of the multi-barrier 
approach to source water protection.  The Duteau Watershed is open to corporations and individuals 
for industrial, commercial, and recreational activities that will affect water quality and quantity.  To 
reduce the associated risks to water sources, integrated watershed management and collaboration 
between stakeholders is a key element to source protection.   
 
GVW is dependent on higher levels of governance to manage land use activities within the 
watershed.  Interior Health has a mandate to protect water sources; however, most activities 
occurring in the watershed occur under the jurisdiction of other ministries.  Also, there is a concern 
that associations between local and provincial government on matters of water quality are weak 
(Steeves, 2011).   
 
To facilitate inter-agency accountability and coordination on drinking water protection, provincial 
ministries jointly developed the Southern Interior Drinking Water Team (SIDWT) through a 
Memorandum of Understanding agreement signed in 2006.  The SIDWT was able to address key 
issues and respond to inquiries specific to source water protection; however, due to challenges with 
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committee engagement and uncertainty over mandate, the team recently discontinued regular 
meetings in the fall of 2011 (IH, 2012).  The ability to maintain an integrated watershed planning and 
management approach for source water protection remains a key challenge to participating ministries 
(IH, 2012). 
 
GVW works in partnership with the provincial regulatory agencies that are responsible for source 
water protection.  Governance collaboration between ministries and political authorities is 
fundamental when facing the challenges and pressures associated with watershed health. 
 
GVW recognises First Nations interests in the Duteau Creek watershed planning and will continue to 
encourage participation from Okanagan Indian Band and Splatsin First Nations. 

 
7.1 Annual Reporting 
Recommendation: MFLNRO provide an annual report to the DWO (for review of) the 
compliance of activities undertaken in the Duteau Creek watershed under its jurisdiction.  Based 
on the MOU there should be annual reports provided by the agencies to the DWO that report on 
source protection. 

 
7.1.1. Response:  
1. SIDWT - 2011-2012 Annual Report is available. 

 
2. GVW has provided questions to the SIDWT regarding reporting activities/ 

enforcement under provincial jurisdiction.   
 

3. GVW is a member on the Public Advisory Committee for Tolko’s Sustainable Forest 
Management (SFM) certification initiative.  As part of the SFM process, forest 
companies complete annual audits and provide annual reports to compare against 
established criteria.   
 

4. RDNO (GVW, RDNO Planning) is a member on the Okanagan Basin Water 
Stewardship Council. 

 
7.1.2. Future Action   
1. GVW will request a meeting with DWO to review stakeholder reporting and auditing 

requirements.  GVW will seek to define the expectations and the responsibilities for 
the stakeholders. 

 
2. Through the Duteau TAC, GVW will ask MFLNRO if recommended reports are being 

completed. 
 

3. GVW will develop a letter to SIDWT (or replacement group) requesting the provision 
of annual compliance reports by the participating stakeholders.   

 
The scope of the reports should include: 
- Planning and land use applications, land purchases, licensing, recreational 

activities, new and proposed management zones, new leases and tenures,  
- compliance and outcomes, 
- deviations from plans, 
- plan amendments and results, 
- complaints received and follow-up, 
- Infractions and enforcement activities, 
- follow-up actions and implementation of mitigation measures, and  
- other available information applicable to water quality. 
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7.1.3. Responsibility, Timeline and Cost 
1. GVW; IH; Short Term; (1.5 days) 

 
2. GVW, MFLNRO; Short-term; (0.5 days) 

 
3. GVW; Short-term; (2 days) 

 
7.2 GVW  Report 
Recommendation:  An annual compliance report should be considered by RDNO.  

 
7.2.1. Response:   
1. Should only proceed with coordination of DWO and MFLNRO (not within current 

scope of RDNO).   
 

7.2.2. Further Action:   
1. See section 7.1.2 above  

 
7.2.3. Responsibility, Timeline and Cost 
1. See section 7.1.3 above 

 
 

7.3  Land around Reservoirs 
Recommendation: GVW may consider a request to provincial Ministries to grant ownership of 
additional Crown land around the margins of the upland reservoirs.   

 
7.3.1. Response:   
1. Land ownership by the RDNO would allow GVW the authority to control and manage 

lands around the reservoirs for water quality and public health protection.  RDNO at 
this time owns two small parcels of land at Haddo and Aberdeen. 

  
7.3.2. Further Action:   
1. GVW will research opportunities that are available for lands that are not privately 

owned or leased (see section 3.2.2.3).   
 

2. GVW staff will research appropriate contacts, and communicate with appropriate 
ministry staff and provincial representatives responsible for tenure or land purchase. 
 

3. GVW will consider bringing matter to RDNO board for resolution to lobby the 
provincial government to allow for the acquisition of land.   

 
7.3.3. Responsibility, Timeline and Cost 
1. GVW, IH; Short Term; (1.5 days) 

 
2. GVW, Provincial representatives; Medium-term; (3 days) 

 
3. GVW; Short-term; (2 days) 

 
 

8. Educational Initiatives  
 
Raising public awareness of the hazards associated with public drinking water supplies within the 
Duteau Creek Watershed is an important source protection barrier.  GVW and provincial partners 
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have a responsibility to ensure that people within the watershed understand how their activities and 
choices can influence water quality.  
 
Educational initiatives can help people within the watershed understand their connections to drinking 
water protection, and how individuals can modify their activities to protect water quality. 

 
8.1 Community Watershed Signs 
Recommendation: All access roads should have "Community Watershed" signage installed and 
maintained. 

 
8.1.1. Response 
1. RDNO has funded the placement of signage on each reservoir, and has also posted 

two new large (4’x8’) reflective signs on the roadway entrance leading into the 
Watershed.   
 

2. Signs have been posted on dams.  Gates and rock bollards are used to restrict 
vehicle access onto dams. 

 
8.1.2. Further Action  
1. GVW will maintain an inventory of educational signs that have been posted by GVW.  

The signs and locations will be photographed using GPS and locations moved onto a 
GIS database. Annual review to consider where new signs or replacements are 
needed.  
 

2. A budget has been set aside for annual replacement of damaged and new signs 
because many signs are found to be routinely damaged by vandalism. 

 
8.1.3. Responsibility, Timeline and Cost 
1. GVW; Long-term; (2 days/year) 

 
2. GVW, MFLNRO; Long-term; $5000/year 

 
 

8.2  Watershed Fact Sheet 
Recommendation: Consider developing a 'Watershed Fact Sheet' that could be supplied to the 
public, government agencies and stakeholders.  Include information re: watershed, importance of 
protecting water and what the reader can do to help (ie. avoid contamination of human waste).  
Also recommend use of RAPP (Report All Poachers and Polluters) 24-hour hotline. 

 
8.2.1. Response   
1. GVW is considering development of a simple communication strategy.  GVW would 

need to identify who is audience, what information to include, and distribution 
medium (website, pamphlet, signage, ads, etc). 

 
8.2.2. Further Action 
1. GVW will work with other stakeholders to create a Watershed Factsheet focused on 

sustainable activities within the watershed.  The main target audience will be 
recreational users. 

 
8.2.3. Responsibility, Timeline and Cost 
1. GVW; Medium-term; (4 days) 
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8.3 Watershed Awareness Day 
Recommendation:  Consider establishing an annual 'Watershed Awareness Day'. 

 
8.3.1. Response:   
1. In 2008 GVW hosted a watershed tour with local elected officials 

 
2. A “Watershed Awareness Day” Initiative would help with public education and would 

promote buy-in for long term planning.  GVW should ensure elected representatives 
are kept informed about proposed plans and activities. 

 
8.3.2. Future Action:  
1. GVW will investigate a “Watershed Awareness Day” initiative in conjunction with 

other initiatives such as Drinking Water Week or Rivers Day. 
 

8.3.3. Responsibility, Timeline and Cost 
1. GVW; Medium Term; (3 days/ year) 

 
8.4 Public Education 
Recommendation: A recreation brochure, focused on source protection should be prepared and 
distributed. 

 

8.4.1. Response  
1. MFLNRO is developing pamphlet for distribution to the public, staff and contractors 

that work within the watershed. 
 

8.4.2. Further Action:   
1. GVW staff will request progress update on the proposed pamphlet at the next Duteau 

TAC Meeting. 
 

2. GVW staff will contact and discuss with Okanagan Basin Water Board re: Okanagan 
wide educational initiatives. 

 
8.4.3. Responsibility, Timeline and Cost 
1. GVW; Short term; (0.5 day) 

 
2. GVW; Long-term; (1 day/year) 

 
9. Wildfire  

 
The patterns of climate change suggest periods of prolonged precipitation deficits in the Okanagan 
(Cohen, et al., 2006).  These longer drier periods, coupled with increased recreational activity and the 
effects of pine beetle, will elevate the risk of wildfire within the Duteau Creek watershed (Dobson & 
Nolan, 2008). 

 
Identified 	Risks:			
 

o An intense wildfire could result in the loss of the watershed for water supply for an 
extended period of time. 

o A wildfire could cause serious degradation of water quality related to increased sediment 
load, phosphates, nitrates and fire retardants. 
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9.1 Wildfire Preparedness Plan 
Recommendation: Consider developing a wildfire preparedness plan that would address 
drinking water related concerns, include long term fuel reduction plan and firebreak plan (consider 
with future cut block harvesting plans). 

 
9.1.1. Response:  
1. The Vernon Fire Zone coordinators are aware that Duteau Creek is a Community 

Watershed. 
 

2. Contact numbers for the Vernon Fire Zone are located in the GVW Emergency 
Response Plan 

 
3. RDNO has an Area D  interface Wildfire protection plan  
 

9.1.2. Further Action:  
1. GVW will seek to define areas within the watershed that have a high and medium 

sensitivity to impacts such as wildfire.  Areas where wildfire would have the most 
impact on water quality should be identified and included in a GVW Vulnerability 
Map.  The map information should be shared with the Vernon Fire Zone and 
identified within the Area D forest fire interface plan. 

 
2. GVW or RDNO should seek opportunities for funding for a fuel reduction plan. 

    
3. GVW will investigate with MFLNRO and Tolko if there is anyone tasked to look at fuel 

reduction planning within sensitive areas of the watershed. 
 

9.1.3. Responsibility, Timeline and Cost 
1. GVW; Medium-term; (3 days) 

 
2. GVW; Medium-term; (2 day/year) 

 
3. GVW, MLFNRO, Tolko; Short-term (0.5 day) 

 
 
10.   Mining, Quarries, and Mineral Claims  
 

Mining and mineral claims are a concern for GVW because of the associated hazards and risks 
imposed on water quality.  There is mining activity occurring within the Duteau Creek watershed, but 
the level of the activity is, to some extent, undefined. 
 
The DCWP identifies a number of mineral claims.  The report also provides an assessment of a rock 
quarry development at the south end of the Edwin Lakes, south of the Goat Road.   
 
Some BC communities have recently been impacted by mineral claims.  In January of 2013, local 
prospectors upset many residents on Pender Island when they staked over 20 mineral claims over a 
vast area (Lavoie, 2013). The area included the location of a Capital Regional District water 
improvement project (Clogg, 2013).  GVW water supplies and infrastructure are not isolated from 
similar risks within the Duteau Creek watershed. 

 
Identified 	Risks:			
 

o Potential for a variety of water quality impacts. 
o Increased industrial traffic on roads that increases risks to the water sources. 
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10.1 Mining Referrals 
Recommendation: GVW to contact MEMPR office and arrange a meeting to present the Mines 
Inspector with a copy of the DCWA and review issues and concerns specific to the MEMPR. All 
development proposed by MEMPR in the watershed should be referred to GVW for review. 
Review operations of known mining activities in the watershed. GVW to confirm if there are 
impacts to source water supplies at the quarry at the south end of the Edwin Lakes, south of the 
Goat Road. 

 
10.1.1. Response:  
1. In January of 2010 GVW received a referral and provided comments towards a 

proposed mineral mine in the Duteau Creek Watershed.  The proponent had applied 
to extract 10,000 tonnes of rock every five years. 
 

2. A representative from the Ministry of Energy and Mines has been invited as a 
stakeholder to attend the TAC meetings.  The representative has attended some 
preliminary meetings by teleconference call. 

    
 

10.1.2. Future Action  
1. GVW will inquire and attempt to ensure that RDNO is referred applications for 

proposed mining activity, quarries, gravel extraction and mineral claims within the 
Duteau watershed via Front Counter BC.  Due to concerns with transportation routes 
and groundwater movements between watersheds, large scale proposals within 
adjacent watersheds should also be referred. 
 

2. GVW will request to arrange a meeting with the Mines Inspector in Kamloops to 
discuss current activities in the watershed and to request referrals. GVW Staff will 
inquire about current auditing and enforcement.  

 
10.1.3. Responsibility, Timeline and Cost 
1. GVW; Short-term; (1 day) 

 
2. GVW; Short-term; (2 days) 

 
 

11. Source Protection Response Plan Implementation  
 

11.1 Annual Update of Response Plan 
Recommendation: GVW and IHA should review the source protection response plan annually 
and update on a 5 year basis (or as a result of significant increase to risks to source water). 

 
11.1.1. Response  
1. The prioritization of recommendations and implementation of the current assessment 

has been on-going since 2009.  
 

2. A Technical Advisory Committee meets twice a year to follow up on previous year 
action items and to develop an annual work plan. 

 
11.1.2. Further Action 
1. GVW will hold regular meetings with IH to review work plans and progress. A work-

plan reference and checklist will be developed to track the progress of activities, 
targets and communications with stakeholders. 
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2. GVW will review emergency response procedures annually for items such as wildfire, 

landslides and peak flow events and sudden reservoir drawdown.  Contact numbers 
within the GVW Emergency Response Plan will be updated annually or as required. 
 

3. TAC members will be asked to report on their indicators (measurable) annually 
before April 31st.   
 

4. GVW will compile this information for an annual Watershed report that will be 
prepared and provided to the TAC and IH.  
 

5. GVW will plan to perform a complete watershed assessment every 10 years. 
 

11.1.3. Responsibility, Timeline and Cost 
1. GVW; Long-term; (1.5 days/year) 

 
2. GVW; Long-term; (0.5 days/year) 

 
3. GVW, MFLNRO, Tolko, range operators; Long Term; (0.5/year day) 

 
4. GVW; Long-term; (4 days/year) 

 
5. GVW; Long-term; (2 days/year) 
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List of Acronyms 

BCTS – British Columbia Timber Sales 

BMP(s) – Best Management Practice(s) 

DCWA – Duteau Creek Watershed Assessment and Recommendations for Source Protection 

DTAC – Duteau Technical Advisory Committee 

DWO – Drinking Water Officer 

ECA – Equivalent Clearcut Area 

GIS – Geographic Information System 

GVW – Greater Vernon Water 

IH – Interior Health 

JOP – Job Opportunity Project 

MEM – Ministry of Energy and Mines 

MFLNRO – Ministry of Forest, Lands and Natural Resource Operations 

MPB – Mountain Pine Beetle 

OBWB – Okanagan Basin Water Board 

ORV – Off-Road Vehicle 

RDNO – Regional District of the North Okanagan 

RAPP – Report All Poachers and Polluters 

SIDWT – Southern Interior Drinking Water Team 

SFM – Sustainable Forest Management 

TAC – Technical Advisory Committee 
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Appendix 1: Map of the Plan Area. 
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Appendix 2:  Example Equipment Calibration Form 

 

INVASIVE PLANT TREATMENT CALIBRATION RECORD 
 

Date_____________________ 
 

Calibration # _____________________ 
 

Employer_____________________ 
 

Calibration Location_____________________ 

 
Instructions for backpack or handgun sprayer (for 400L / ha delivery rate) 
Measure a 5m by 5m square in a field or landing away from any riparian area or watercourse.  Using only 

water in equipment, measure the time taken with each piece of equipment and nozzle combination to fill a 
measuring cup to 1.0 L.  This time indicates the time taken for a piece of equipment to release 400 L of carrier 
to 1 hectare of area.  If you using a delivery rate of 200 L / ha, measure the time taken to fill to 0.5 L.  Have 
every applicator evenly cover the 25m test square in the time allotted for each piece of spray equipment.  
Record equipment and applicator times below with each applicator understanding the swath speed for correct 
coverage with each piece of equipment.  Each applicator will undergo three calibrations with each piece of 
equipment. 

 
Equipment and Applicator Summary 
 

Applicator Spray 
equipment 

Correct Time 
(sec) 

Calibration 
attempts (sec) 

   1 
   2 
   3 
   1 
   2 
   3 
   1 
   2 
   3 
   1 
   2 
   3 
   1 
   2 
   3 
   1 
   2 
   3 
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Appendix 3:  Example of Pesticide Use Notice 
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