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WATERSHED VALUES IN VERNON 
ARE UNDER PROTECTED.
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Spray irrigation and the Vernon Water Reclamation Centre (VWRC) are 
excellent services to preserve the watershed, but historic impacts and 
new pressures from a gradually growing community need attention. 

By emphasizing the user-pay philosophy and prioritizing 
for greatest return-on-investment  for the environment, 
Vernon’s 2014 LWMP positions Vernon to protect its 
watershed.Both creeks (BX and Vernon) are in poor condition and urban runoff 

ends up in, and affects, Okanagan Lake.

High-strength waste reduces the life expectancy of the VWRC by 50%.

High indoor water use stresses the watershed and stresses 
the spray irrigation system.

Homes are not on the wastewater collection system and on-site 
treatment is often inadequate.

City-wide asset renewal costs mean that a 
combination of cost savings and new revenues are 

High pumping costs and lack of land, stresses the spray irrigation system.
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1.0  INTRODUCTION 
 

A Liquid Waste Management 

Plan (LWMP) outlines how a 

community controls liquid wastes 

to improve water quality within its 

boundaries.  To date, Vernon has 

approved and adopted two 

LWMPs — one in 1985, another 

in 1999.  There have been many 

improvements to the sanitary 

sewer system since 1999, 

including an expansion and 

upgrade to the Vernon Water 

Reclamation Centre (VWRC) for 

sewage treatment. But liquid waste issues are dynamic, and management activities must respond 

to a variety of changing requirements: local and provincial, current and future, and regulatory and 

operational.  

Stage 1 of Vernon’s three stage LWMP examined issues related to sanitary sewer and stormwater 

runoff in Vernon and surrounding communities, as well as options to address these issues.  The 

Stage 1 report comprises Appendix G and provides the context for issues and priorities of the 

LWMP. Initially, Stage 2 included an evaluation of the options to select preferred solutions. For 

local governments, selecting preferred solutions requires consideration to financing, especially if 

they are to be sustainable. To that end, the activities completed in Stage 2 were enhanced by 

adding financing and implementation which are typically considered Stage 3 type work. As a result, 

the analysis, public input and reporting were completed under a combined Stage 2&3 process 

which provided multiple benefits, including: 

 Effectively defining pollution prevention programs which also consider impacts to users and 

customers. 

 Receiving input from the public on the scope and cost of a project while simultaneously 

presenting the financial impacts to individuals (cost and revenues). 

 Connecting the sequencing of projects with the need to build adequate funds over time. 

 Focused public consultation on the financial tradeoffs of various programs. 

Overall, effective infrastructure planning must include finance, operations, growth, and objectives. 

This approach is reflected in Vernon’s LWMP in part by combining Stage 2 and Stage 3 into one 

common report.  

Also, an environmental impact study (EIS) was completed to support the Stage 2&3 discussions 

with the committee, the public, and with Vernon Council. The report addresses the risks associated 
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with increased discharge of treated effluent to Okanagan Lake (if this were to occur). The full report 

is located in Appendix F. 

The LWMP was conducted in accordance with the requirements described in the provincial Ministry 

of Environment’s (MoE) publication Guidelines for Developing a Liquid Waste Management Plan.  

This includes the requirement for adequate public review and consultation during the development 

of the LWMP, before the Minister may approve the plan.  The public consultation process during 

the development of this LWMP is described in Appendix H.  The benefit of discussing technical 

options with the community during consultation processes is that long-term LWMP objectives have 

a high likelihood of ongoing support.  

1.1 Community Support and the Role of the Committee 

Effective public consultation and engagement is a requirement of any LWMP. For example, the 

financial outcomes of the management plan directly affect residents, businesses, and other local 

stakeholders therefore, adequate community involvement in addressing key issues is required. 

Vernon’s LWMP started in 2010 and is scheduled to complete in early 2014. A key reason for the 

extended timeline was to accommodate more than 12 community and committee interactions. The 

result of this approach is that this LWMP is shaped by the feedback received over the multi-year 

strategic process, including direction for each of the liquid waste objective provided in this report. 

High-level committee and community feedback is summarized in Section 2.0. 

This summary report articulates Vernon’s liquid waste management plan, based on the issues 

identified in Stage 1, the community input provided throughout the entire process, and the 

evaluations conducted in Stage 2 & 3. The final plan may be enacted, which commits the City of 

Vernon in principle to the actions outlined in this report, on top of additional commitments outlined 

by the Ministry of Environment, within Vernon’s Operating Certificate (to be completed at the end of 

the LWMP process by Ministry and City staff).  

1.2 Management Plan Structure 

Liquid waste management plans play an important role in policy and long-term performance of the 

sanitary sewer and stormwater systems. Therefore, objectives and strategies are required for the 

long-term in order to guide decisions effectively for large-scale community decisions, as well as 

more operational decisions conducted at the individual asset level. Financial implications and 

recommendations are provided along with each of the objectives in order to connect the actions 

with their associated costs and revenues.  

The one page summary of the LWMP (cover) provides the high-level summary of the plan, 

whereas the combined Stage 2&3 report is made of two parts. The summary report lays out the 

objectives, strategies, actions, and financial implications for the liquid waste management 

plan. The second part (appendices) supports the rationale for the summary report with technical 

reporting for each of the major liquid waste topics (e.g. stormwater management, or wastewater 



Vernon Liquid Waste Management Plan (2014): STAGE 2&3 REPORT  

 
 
 
Page | 3    
April 2014   

1-Page LWMP Summary 

LWMP Executive 
Direction 
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City of Vernon LWMP 2014 
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Wastewater Flows 
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Consultation Materials 
Appendix H 

flows). All technical reporting is located in Appendices A through G, providing expanded discussion 

on the analysis. 

Given the above, Vernon’s 2014 LWMP includes the following major reporting elements:  

 

 

 

 

 

 

 

 

 

 

 

 

 

Vernon’s LWMP is summarized within a framework of objectives, strategies and actions as outlined 

in the next section. 
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1.2.1 LWMP Framework: Objectives, Strategies and Actions 

The LWMP framework includes the following strategy elements: 

 Objectives: define the tangible results of an implemented LWMP (our end in mind), 

including a milestone-target-year for achievement. The technical focus of each objective 

stem from each technical category of the LWMP (collection, treatment, etc). 

 Strategies: programmed actions that are taken to achieve our objectives. The objective is our 

end in mind and strategies group our actions, or the means to get there. 

 Actions: individual projects or activities that are done to support the strategies.  

These objectives and strategies group the actions stemming from the LWMP and create a 

framework for implementation. Lastly, the Stage 1 report should be consulted to provide context to 

the issues and options discussed in the combined Stage 2&3 report. The Stage 1 Report was 

completed in May 2011 and is provided in Appendix G.   



Vernon Liquid Waste Management Plan (2014): STAGE 2&3 REPORT  

 
 
Page | 5    
April 2014    

2.0 FIVE OBJECTIVES FOR LIQUID WASTE 

MANAGEMENT IN VERNON 
 

2.1 Background to Objectives in Vernon 

The liquid waste management issues in Vernon fall into 5 technical categories:  

1. Wastewater Flows – the long-

term need to reduce flows through 

water use and inflow and infiltration. 

2. Treatment – the long-term 

requirements for sewage treatment and 

biosolids due to increased flows and 

loadings, including viability of current 

plant sites.  

3. Reclaimed Water – the long-

term sustainability of the spray irrigation 

program and the associated costs, 

including agricultural land needs and 

more efficient systems. 

4. Storm Water – the environmental impact of uncontrolled stormwater runoff on creek and lake 

systems. 

5. Collection System – the potential for environmental and public health problems with areas of the 

City not on community sewer. 

Each of these categories inherently overlaps with the others, demonstrating the need to deliver on 

each area. Accordingly, there are also 5 objectives that match each of the five (5) technical 

categories. Public and environmental health protection is inherent within the objectives.  

2.2 Staff, Committee and Community Direction 

Input from the committee and the community at large was fundamental in shaping the objectives in 

this report. Meeting notes, summarized conversations, emails, survey results, questionnaire 

feedback, and significant strategic input from City staff and Council has been amalgamated into 

one supporting section of the report, Appendix H. For convenience and direct connection to the 

LWMP objectives, the highlights of the community engagement process are provided below.  
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2.2.1 Committee Feedback: LWMP Technical Focus 

 Waste Water Flows: defer capital upgrades due to flow increases by reducing sewage flows 

through water conservation programs and reductions to inflow and infiltration. 

 Treatment and Biosolids: defer upgrades to the VWRC by reducing organic loading at key 

sources and monitor management of the Ogogrow facility. 

 Water Reclamation and Spray Irrigation: clarity needed to manage the challenges finding 

new customers and additional lands for spray irrigation,  the costs to expand, the costs to 

distribute reclaimed water, irrigating at a sustainable rate (to avoid over application), and 

misperceptions regarding the high quality of reclaimed water. 

 Stormwater (urban runoff): incomplete inventory of pollutant sources, high rates of runoff, 

and missing link between policy, finance and environmental services.  

 Collection: failing septic systems over the long term and connecting high-risk unserviced 

properties to the community sewer system. 

2.2.2 Community and Committee Feedback: LWMP Direction 

The following feedback is summarized from a community questionnaire at the May 2012 Open 

House, and feedback from the March 2014 Open House, as well as from committee meetings 

throughout the LWMP process. Additional details are provided in Appendix H. 

 Overwhelming majority (>70%) agree that urban runoff is having a detrimental impact on 

Okanagan Lake. 

 Unanimous response that stormwater investments should be increased to help reduce the 

impacts from urban runoff. 

 Almost unanimous (>90%) support for a user pay approach to funding stormwater 

initiatives.   

 Overwhelming majority would like to see the cost of connecting unserviced properties to 

the sanitary sewer system be borne by those directly affected. 

 Overwhelming majority is concerned about the high pumping costs for spray irrigation.  

 Almost unanimous support for an optimized spray irrigation program where irrigation flows 

match crop needs and follow best practice for water use.  

o Community sentiment appears to support the long-term continuation of the spray 

irrigation program. However, a more efficient system is necessary.  

 Overwhelming majority agree (somewhat or strongly) that lake discharge is acceptable so 

long as reclaimed water (treated effluent) meets Provincial standards. 

 Majority of respondents support the statement “We all benefit so we all help pay; support 

from the entire community” with regards to the general ratepayer supporting the costs of the 

spray irrigation program. 
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 Almost unanimous support for a community water conservation program that matches the 

provincial target set by Living Water Smart. 

Overall, the feedback received demonstrates: high interest for enhanced environmental protection; 

preferences toward a user-pay approach for financing programs; continued support for spray 

irrigation so long as best practices are followed; lake discharge only occurs when stringent 

treatment criteria are followed and risks to the lake are low; and that if cost savings occurs in one 

area then these should be considered to elevate environmental protection in other areas.  

2.2.3 Staff and Council Commitment to Balance Levels of Service and Costs 

It is important to note that increasing service levels is a common outcome of any LWMP. This is 

partly because of the significant participation in the LWMP process by members of the community, 

City Staff, and the Ministry who are all passionate about protecting aquatic environments. 

However, there is a strong need to balance service levels with affordability. Therefore, this LWMP 

aims to expand service levels in key areas for maximum environmental benefit, while controlling 

costs in other areas of liquid waste management, where significant environmental benefit is less 

apparent. For example, elevating the focus on stormwater management represents an expanded 

service level, while water conservation is a direct method for controlling costs. Similarly, a more 

efficient spray irrigation program allows for cost control in this area, while freeing up new 

investments into other environmental programs. The financial implications are provided along with 

each objective and reinforce the affordability-balance that guided this process. By taking a step 

back and looking at all 5 objectives, the net effect on City finances and the general ratepayer 

has been minimized due to cost controls (e.g. efficiencies), emphasizing user-pay 

approaches, and focusing on investing in programs that significantly enhance aquatic 

environments.  

2.2.4 The Need for Ongoing Dialogue for Water Quality in Vernon 

Vernon has utilized its spray irrigation program for over 40 years to provide benefit to local 

agriculture lands and to divert reclaimed water from Okanagan Lake. Further, wastewater 

treatment in Vernon significantly advanced in 2005 with the commissioning of the Vernon Water 

Reclamation Center and the resulting treated effluent often exceeds provincial standards for water 

quality including those standards for lake discharge. Other large communities in the Okanagan 

utilize enhanced treatment processes and the net result has significantly reduced nutrient loading 

to Okanagan Lake
1
. In other words, risks to lake water quality from treated effluent (i.e. nutrients) 

are not as significant as they once were and there can be a renewed focus on other watershed 

risks such as urban runoff, upstream watershed activities, and failing septic systems to preserve 

the conditions in Okanagan Lake.  

However, striking a balance in spending between spray irrigation system and urban runoff was 

challenged by the community perception regarding lake discharge and apparent water quality risks. 

                                                
1 For example, estimated phosphorous loadings to Okanagan Lake reduced from 40 tonnes/year 

in 1970 to 2.3 tonnes in 2003 (94% reduction).  
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Throughout the LWMP providing information to, and engaging with, the public and various local 

stakeholders regarding the high quality water produced at Vernon Water Reclamation Center has 

helped to create a more open conversation regarding the use of reclaimed water. More work is 

needed to continue the dialogue. Going forward, in order to deliver cost-effective wastewater 

programs and also to balance social, economic, environmental values, the dialogue on water 

quality in Vernon should evolve to center on best return on investment for environmental benefit. 

A key action in the 2014 LWMP is to continue consultations with the public and stakeholders 

regarding the long-term sustainability of the spray irrigation system and the potential for lake 

discharge. Staff and Council can make it a regular priority to share information and host public 

events to present new information and receive input regarding customers, costs of extension, 

environmental benefits of new irrigation practices, the connection between lake water quality and 

stormwater management, and the perceptions for lake discharge. Conducting consultations in a 

multi-year program will build on the progress achieved in the 2014 LWMP and position a future City 

council for a decision on how to cost-effectively extend the spray irrigation system – or not – over 

the next five years. By keeping the Ministry involved, the City can proceed with its own preferences 

on behalf of stakeholders without initiating another LWMP process.  

Carrying on the conversation for spray irrigation is in the spirit of community-led liquid waste 

services and aligns well with local interests in watershed management.  

The Vernon LWMP objectives, strategies, actions and financial implications are summarized 

throughout the remainder of this document.  
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WASTEWATER FLOWS 

Objective: By 2030, half of all new sanitary flows will be addressed through conservation. 

The background to this objective includes the following needs:  

 To reduce the need for new reclaimed water customers by reducing flows to the VWRC. 

 To demonstrate alignment with Living Water Smart and be eligible for senior government 

programs. 

 To optimize the effectiveness of the collection system to reduce inflow and infiltration (I/I). 

 To select cost-effective techniques for accommodating growth. 

This objective can be achieved through the following strategies and actions: 

 

  

STRATEGY 1: REDUCE SANITARY FLOWS THROUGH INDOOR CONSERVATION 

YEAR DEPT. ACTION 
COST 
TYPE 

VALUE 

2015 Eng. 
I. Quantify the expected indoor reductions from existing bylaws, 

standards, and programs. 
Program $35,000 

/yr. on avg. 

2015 
Eng. & 
Bldg. 

II. Evaluate options, best practices and innovative tools for additional 
indoor reductions. 

  

2015+ Eng. 
III. Create and implement 5-year indoor conservation program using 

new tools and practices to fill gaps left by existing bylaws, standards, 
and programs. 

  

2016 
Eng. & 

Planning & 
Admin. 

IV. Create annual education and marketing program. Monitor and report 
to customers on program achievements annually through various 
media. 

  

2015+ Eng 
V. Partner with RDNO for indoor focused pricing techniques and 

technologies to encourage indoor water use reductions. 
  

Fut. Bldg. 
VI. Consider broad application of in-home grey water reclamation 

technologies being adopted by the BC plumbing code. 
  

Fut. 
Ops. & 

Planning & 
Bldg. 

VII. Evaluate off-grid, alternative wastewater treatment systems for new 
civic facilities, as well as industrial, institutional, commercial and 
residential developments as a sustainable alternative to collection 
system expansion. 

Study 
refer to 

Objective 2 
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FINANCIAL IMPLICATIONS 

The financial implications for Objective 1 – Wastewater Flows are provided below. The following cost 

summaries are in addition to existing program costs.   

                                                
2 Benchmark of Canadian municipalities extracted from City of Abbotsford Water Master Plan, 

2009. 

STRATEGY 2: REDUCE SANITARY FLOWS FROM INFLOW AND INFILTRATION 

YEAR DEPT ACTION COST TYPE VALUE 

2015 
Eng. & 
Ops. 

I. Review old reports and flow monitoring records to establish a baseline for 
inflows 

Program $30,000
/yr on 

avg. for 
10 years 

2015 
Eng. & 
Ops. 

II. Determine highly prone I/I areas and design flow monitoring program for 
select areas 

  

2015+ 
Eng. & 
Ops. 

III. Employ locally relevant, best-practice techniques to categorize and prioritize 
sources of I/I. 

  

2016+ Eng. 
IV. Complete I/I business cases to prioritize projects for cost-effectiveness. 

Integrate business case analysis with asset renewal planning to optimize 
project selections. 

  

COST SUMMARY REVENUES 

 20 Year Cost Total Source 

Strategy 1: Indoor 
Conservation 

$700,000 

($35,000/yr) 

 Allocate revenue needs 50:50 between water and sanitary utilities for 
indoor conservation by increasing rates accordingly 

 Partner with RDNO, Coldstream and OBWB to enhance program and 
leverage funding 

 Any capital projects or programs stemming should pass their own 
business case with a preferred approach of being self-funded  

 Collect revenues for I/I reductions by increasing sanitary user fees 
accordingly 

Strategy 2: I/I 
Reductions 

$300,000 

($30,000/yr for 10 yrs) 

Total 
$1,000,000 

($50,000/yr average) 

 Total program cost correlates to $1.50/person/year2 

 Each year, the cost of the program should be compared to the actual 
savings to assess its ability to pay for itself. 
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TREATMENT 

Objective: By 2017, user-paid pre-treatment and other proven initiatives will extend process 

capacity at the Vernon Water Reclamation Centre (VWRC) and other hydraulic facilities. 

The background to this objective includes the following needs:  

 To reduce impact of high-strength wastewater on VWRC to defer a significant upgrade. 

 To reduce energy needs for the wastewater system and improve efficiency of hydraulic 

facilities. 

 To develop assurance for key components of the operation of the Ogogrow facility. 

 To reduce impact on general ratepayer regarding costs associated with treating high-

strength waste, and employ user-pay principles where appropriate. 

 To continue to ensure that existing treatment of wastewater and biosolids meets or exceeds 

the provincial and federal standards for discharge/deposition of effluent or biosolids to the 

environment. 

This objective can be achieved through the following strategies and actions: 

                                                
3 Capital and operating costs to be confirmed as the project progresses closer to detailed design.  

STRATEGY 1:  RESOLVE TREATMENT LOADING ISSUES FROM HIGH-STRENGTH WASTE 

YEAR DEPT. ACTION 
COST 
TYPE 

VALUE 

2014 Ops. I. Establish necessary arrangements with the industry user(s). In-Kind 

 

2014 Ops. 
II. Explore potential additional users (high-strength waste contributors) in the 

vicinity of a pre-treatment facility, and bring into compliance, where appropriate.  
In-Kind  

2015 
Ops. & 
Eng. 

III. Initiate the preliminary design process to select preferred technology and 
confirm site layout and costs (pre-treatment facility). 

Capital $4,000,000 

2015+ 
Ops. & 
Eng. 

IV. Complete design, construction, and commissioning of the pre-treatment facility.  Capital  

2016 Ops. V. Operate and maintain the pre-treatment facility. Program $70,000/yr3 

2014+ Ops. 
VI. Update the high-strength waste surcharge policy and consider waste from the 

regional trucked waste (RDNO). 
In-Kind  

2016+ 
Eng. & 

Planning 

VII. Contribute to senior government and academic programs to research emerging 
substances for spray irrigation. Include study regarding the ability of VWRC to 
treat emerging substances prior to disposal, effects on soils and the lake. 

In-Kind  
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FINANCIAL IMPLICATIONS 

The financial implications for Objective 2 – Treatment are provided on the following page. These cost 

summaries are in addition to existing program costs.   

 

 

 

 

 

  

2016 
Planning 
& Bldg. 

VIII. Evaluate off-grid, alternative wastewater treatment systems for new civic 
facilities, as well as industrial, institutional, commercial and residential 
developments as a sustainable alternative to collection system expansion.  

Study $15,000 

STRATEGY 2: OPTIMIZE ENERGY USE AT TREATMENT FACILITIES. 

YEAR DEPT. ACTION COST TYPE VALUE 

2015 Ops.  
I. Conduct business case on the select results of the BC Hydro facility audit 

report (2010) and the 2013 End Use Assessment to select opportunities for 
energy capture and use.  

Study 

$50,000 
every 5 
years 
(x3 

total). 

2015 Ops. 
II. Collaborate with senior government in conducting the business cases to 

determine funding opportunities for energy reduction projects. 
In-Kind  

2016 Ops. 
III. Confirm the business case for exchanging the blowers at VWRC to more 

efficient equipment. 
In-Kind  

STRATEGY 3: ENHANCE OGOGROW PARTNERSHIP FOR GREATER PUBLIC ACCEPTANCE. 

YEAR DEPT. ACTION COST TYPE VALUE 

2015+ Ops. 
I. Conduct and report to the public on an odour monitoring program, in 

partnership with City of Kelowna. 
Program 

$10,000
/yr 

2015+ Ops. 
II. Report on quality of Ogogrow to the public and promote its highest and most 

beneficial use throughout the City. 
In-Kind  
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COST SUMMARY REVENUES 

 20 Year Cost Total Source 

Strategy 1: High-
Strength Waste 

$5,275,000 

 

 Pursue full cost-recovery of capital and operation and maintenance for 
the Pre-treatment plant from its users i.e. impact to general rate payer is 
very low 

 Apply for senior government grants (e.g. FCM and Gas Tax) to offset 
project costs 

 Cost savings potential: adding pre-treatment defers works at VWRC 
and help to cover the costs of the facility 

 Utilize sanitary user fees to cover costs of business cases for optimizing 
energy 

 Utilize sanitary user fees to cover costs of any additional testing 
reporting on odour at Ogogrow facility 

Strategy 2: 
Optimize Energy 

$150,000 

Strategy 3: 
Enhance Ogogrow 

$200,000 

Total $5,625,000  Defer $7M capital project at VWRC to accommodate organic loading 
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RECLAIMED WATER 

Objective: By 2019, the spray irrigation system is more efficient and there is consensus for a long-

term reclaimed, regional reclaimed water program. 

The background to this objective includes the following needs:  

 To increase the efficiency of the spray irrigation program by considering climate, crop health, 

irrigation efficiencies, beneficial reuse and pumping costs. Also, to increase the efficiency of 

the program by evaluating cost-effective techniques to expand the system (e.g. criteria for 

extension). 

 To investigate the financial status of the reclaimed water system e.g. capital cost and 

operations. 

 To discuss an ongoing program of finding new paying customers and clarifying cost of 

service for existing and future reclaimed water users.  

 To collect data and create information resources which clarify all components of the spray 

irrigation system for ongoing decision making.  

Going forward, the spray irrigation system will be operated similar to most utilities with greater attention 

to: supply and demand; costs-of-service; climate variability; feasibility of expansion to connect new 

customers; cost-benefit of new connections; legislative and regulatory direction; and confirming long-term 

revenue needs.  

By 2019, after five years of vigilant data collection and regular information sharing with Council and the 

public, a decision for the long-term viability of the spray irrigation program can be made. There are no 

plans to discharge to Okanagan Lake on a more routine basis at this time meaning the existing practice of 

discharge only under conditions in the operating certificate will remain in place (e.g. MacKay reservoir 

above full water level). A multi-year consultation process conducted with the Ministry will position the City 

to decide on the frequency of discharge at a later date. 

The reclaimed water Objective will be achieved through the following strategies and actions, listed in the 

tables below.  
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STRATEGY 1: APPLY SELECT BEST PRACTICES TO INCREASE EFFICIENCY  
OF THE SPRAY IRRIGATION (SI) PROGRAM. 

YEAR DEPT. ACTION COST TYPE VALUE 

2015 Ops. 
I. Set up the Ministry of Agriculture Irrigation Scheduling Calculator for SI 

lands. Integrate crop demands with irrigation equipment. Explore 
conservation measures.  

In-Kind 
 

2015 
Eng. & 
Ops. 

II. Create hydraulic water model for the SI system and link to the irrigation 
scheduling calculator tool. Consider cost-of-service to guide rate design for 
spray irrigation customers and to optimize system. Determine ways to 
optimize the hydraulic grade line for reducing costs of the program. 

Study $50,000 

2015 Ops. 
III. Partner with RDNO to enhance learning and potentially share costs for the 

use of the irrigation scheduling calculator. 
In-Kind  

2015+ Ops. 

IV. Calibrate meters located throughout the system as per manufacturer’s 
recommendation. Check actual use with the estimates provided by the 
irrigation scheduling calculator. Determine if additional climate stations are 
necessary. 

In-Kind  

2015 Ops. 
V. Provide operational support and feedback to SI users for compliance with 

irrigation scheduling.  Include 0.5 FTE for staff support to new SI programs. 
Staff 

$50,000
/yr  

2015+ Ops. 
VI. Consider the need for maintaining Mackay Reservoir in accordance with 

Dam Safety Regulations. 
In-Kind  

Fut. Ops. 
VII. Schedule use of the high-lift pumps (from VWRC for distribution to Mackay 

Reservoir) to optimize the discounted utility rate.  
In-Kind  

2015 Ops. 
VIII. Replace high-lift pumps at their scheduled renewal date with higher 

efficiency pumps. 
Capital TBD 

2017 Ops. 
IX. Consider gravity feed to The Rise from MacKay reservoir, as a potential for 

energy cost-savings  
Study $15,000 

2017 Ops. 
X. Study the need to increase on-site operating storage for reclaimed water at 

VWRC. 
Study $35,000 

2015+ Ops. 
XI. Report out to Council and stakeholders on results for new efficiencies and 

continue consultations (including with MoE) for the next 3 to 5 years. 
In-Kind + 

Study Support 
$50,000 
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STRATEGY 2:  PURSUE NEW CUSTOMERS WHERE THERE IS A POSITIVE COST-BENEFIT 

YEAR DEPT. ACTION COST TYPE VALUE 

2015 Ops. 

I. Explore a partnership with RDNO of supplying reclaimed water to agriculture 
customers in the regional system (non-potable supply). In exploring the 
partnership, apply the system extension criteria (Appendix C) for evaluating 
cost-benefit for new infrastructure. 

In-Kind + 
Study 

$75,000 

2015 Ec. Dev. 
II. Market reclaimed water as an incentive for economic development for 

industrial, commercial and agricultural customers. 
In-Kind  

Fut. Ops. 
III. Report out on the cost-benefit of extending the system for various areas 

throughout the region.  
In-Kind   

2015+ Ops. 
IV. Clarify the regulations for water reclamation (Ministry of Health, Ministry of 

Environment, Ministry of Agriculture) and update spray irrigation program 
accordingly. 

In-Kind  

2016 Ops. 
V. Determine the suitability of a city program for private-building, on-site 

reclamation of grey water through the British Columbia Building Code. 
Study $25,000 

STRATEGY 3: INCREASE RECLAIMED WATER REVENUES 

YEAR DEPT. ACTION COST TYPE VALUE 

2016 
Ops. & 
Finance 

I. Apply the results of the water model and cost-of-service study to establish 
viable reclaimed water rates for each customer class. 

Study $50,000 

2016 
Admin. & 

Ops. 
II. Review the fees associated with current land-lease contracts to ensure 

appropriate value is being captured. 
In-Kind  

2015+ 
Ops. & 

Ec. Dev. 
III. Pursue additional commercial and industrial customers who pay scaled rates 

for their respective customer class. 
In-Kind  
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FINANCIAL IMPLICATIONS 

The following cost summaries and revenues are in addition to existing program costs.   

 
 

  

COST SUMMARY REVENUES 

 20 Year Cost Total Source 

Strategy 1: Best 

Practice 

$150,000 +  

$250,000 (0.5 FTE for 

5 years) 

 

 Elevate spray irrigation user fees to align with the cost of service study 
or, 80% of regional agriculture rates, whichever is greater.  

 Increase sanitary user fees, as needed, to cover the study costs for 
future business cases, creating the SI model and determining cost-of-
service 

 Pursue industrial and commercial customers for reclaimed water due to 
the higher revenue potential (may justify extensions of the system into 
the future). 

 Energy cost-savings by optimizing high-lift pumps should be adequate 
to finance their upgrade. 

Strategy 2: New 

Customers 
$100,000  

Strategy 3: 

Revenues 
$50,000 

Total $550,000  There are no plans for extension to new lands in the LWMP, unless, 
approved through business case means by Council.  
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STORMWATER MANAGEMENT 

Objective: By 2025, Vernon’s two main creeks have seen marked water quality improvements as a 

result of dedicated stormwater investments. 

The background to this objective includes the following areas of focus:  

 Stream health ratings are poor. 

 Lack of dedicated stormwater and aquatic-environment investments. 

 Limited baseline knowledge of stream health conditions, recreational water quality, and 

detrimental effects of urban pollutants. 

 Lack of on-site practices by residents and businesses to improve water quality. 

This objective can be achieved through the following strategies and actions:  
 

STRATEGY 1: IMPROVE STREAM HEALTH 

YEAR DEPT. ACTION COST TYPE VALUE 

2016 
Eng. & 
Ops. 

I. Locate and rectify pollutant-based issues for 16 outfalls in the City. Capital $100,000 

2016 
Eng. & 
Ops. 

II. Increase street sweeping frequency in North, Downtown and East Vernon 
commercial zones. 

Program 
$200,000/

year 

2016 
Eng. & 
Ops. 

III. Check adequacy of existing sweepers to effectively remove non-point 
source pollutants. 

In-Kind  

2016 Eng 
IV. Implement three year monitoring program to establish baseline conditions in 

Vernon streams including bio-monitoring. Initiate long-term stream health 
monitoring program based on the targeted list of pollutants. 

Program 
$30,000 to 

$70,000 
/year 

2016+ Eng. 
V. Interpret stream water quality information on a regular basis in order to 

update effectiveness of stormwater practices and policies. 
Program 

$10,000/ 
year 

Fut. Eng. 
VI. Enhance existing stormwater capital program to include additional stream 

health capital projects, as needed. 
Capital TBD 

2016+ 
Eng. & 
Comm. 

VII. Communicate successes and program highlights to public and stakeholders 
regarding stream health improvements. 

Program 
$15,000/ 

year 

2016. 
Eng. & 

Planning 

VI. Create bylaws to protect creeks and the lake e.g. erosion and sedimentation 
control or fines for non-permitted discharge to the drainage system. 
Consider including new reporting requirements for development that confirm 
pre- and post- water quality conditions have been considered. Share results 
with MoE. 

Program others 

2016+ Eng. + All 
VII. Ensure Integrated Stormwater Management Planning is implemented in 

Vernon. 
Program 

Part of 
utility 
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FINANCIAL IMPLICATIONS 

The financial implications for Objective 4 – Stormwater are provided below. 

 

 

 

  

STRATEGY 2: DEDICATE AND INCREASE STORMWATER REVENUES AND INVESTMENTS 

YEAR DEPT. ACTION COST TYPE VALUE 

2021 
Eng. & 
Ops. & 
Finance 

I. Create and implement stormwater utility, including gradually elevating fees 
and charges to cover all costs of the program. 

Program 
Est. 

$500,000/
year 

2015 Finance 
II. Reallocate existing stormwater revenues from general taxes ($750,000) to 

the stormwater utility. 
Program +/- 

2015 
Eng. & 

Finance 
III. Update Development Cost Charges for stormwater and stream health 

projects. 
Study $40,000 

COST SUMMARY REVENUES 

 20 Year Cost Total Source 

Strategy 1: Stream 
Health 

$4,860,000 

($270,000/yr @ 2016) 

 

 Establish new utility to cover the costs of expanded service levels for 
stormwater and stream health. 

 Leverage Gas Tax funding to fund the study to create the utility policy 
and structure. Discuss opportunities for funding support from OBWB. 

 Employ user-pay financing methods to various utility customer classes 
so that impact to stormwater system is accounted for equitably. 

 Re-allocate existing revenues (approx. $750,000) for stormwater from 
property taxes to a potential utility. 

 Encourage participation and contribution from local 
environmental/streamkeeper groups. 

Strategy 2: Elevate 
Investments 

$6,540,000 

($500,000/yr @ 2021)  

Total $11,400,000 
 Program costs are high-level estimates until the utility policy and 

structure can be completed.   
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WASTEWATER COLLECTION SYSTEM 

By 2025, Vernon’s wastewater collection system will extend to service high-risk pollution areas. 

The background to this objective includes the following needs:  

 Extending sewer system to high-risk, unserviced areas in the Okanagan Landing. 

 Extending sewer system to high-risk, unserviced areas within the City. 

 Develop budget commitments and sustainable finance for sewer system including extension. 

This objective will be achieved through the following strategies and actions: 

 

 
 

STRATEGY 1: PRIORITIZE HIGH-RISK AREAS WITHIN THE CITY 

AND IMPLEMENT INFRASTRUCTURE EXTENSIONS 

YEAR DEPT. ACTION 
COST 
TYPE 

VALUE 

2015 Eng. 
I. Establish a risk-inventory to extend the sewer system in the Okanagan 

Landing area. The risk inventory will inform the sequencing of projects over 
a 10 year horizon to achieve the objective, for this particular area. 

In-Kind 

 

2015 Eng. II. Extend infrastructure to high-risk areas.  Capital 
$2,000,000/yr 

for 10 yrs 

STRATEGY 2: ESTABLISH POLICY FOR EXTENDING THE SYSTEM 

YEAR DEPT. ACTION COST TYPE VALUE 

2015 
Eng. & 

Finance 

I. Create sewer extension policy to facilitate extensions of the sewer system 
into key areas, including Okanagan Landing, but also to inform other needs 
for system extensions to other high-risk areas. Consider the Sewerage 
System Regulation and the BC Municipal Wastewater Regulations (MWR) 
during policy development. 

Study 
Est. 

$50,000 

STRATEGY 3: ENSURE SEWER SYSTEM REVENUES ARE ADEQUATE TO COVER ASSET 

RENEWAL AND ENHANCED SYSTEM MAINTENANCE 

YEAR DEPT. ACTION COST TYPE VALUE 

2015+ 
Eng. & 
Ops. & 
Finance 

I. Determine the sustainable finance requirements for sanitary assets, 
including all facilities, and present to Council to upgrade sewer revenues In-Kind 
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FINANCIAL IMPLICATIONS 

The financial implications for Objective 5 – Collection System are summarized below. Revenues come 

primarily from the future users of the built infrastructure. Applying the municipal fee approach, or similar, 

ensures that the benefactor-pay philosophy is applied and minimal impacts arise for the general 

ratepayer. 

 

 

A city map of the proposed extension is located in Appendix E.  

 

COST SUMMARY REVENUES 

 20 Year Cost Total Source 

Strategy 1: Extend 
to High-Risk Areas 

$20,000,000 

 Sanitary reserves or operating funds to cover 50% of the cost of lift 
stations for Okanagan Landing extension (requirement of existing 
policy) 

 Reduce interest costs for any borrowing (to support the user-pay 
approach) by leveraging grant programs through Okanagan Basin 
Water Board and Green Municipal Fund (federal) and borrowing from 
existing City of Vernon reserve funds. 

 Sanitary user fees to cover the initial costs of studies to assess high-risk 
pollution areas e.g. investigate failing on-site, in-ground systems, and to 
cover the costs of planning infrastructure extensions. Opportunity to 
recover costs of investigations through the funds generated through 
municipal fee or LSA.  

 Where growth may facilitate the extension, appropriate use of DCCs 
and latecomer agreements can support the financing and timing of the 
extensions.  

 The scope of DCC support will continue to be incorporated into each 
extension business case.  

Strategy 2: Policy 
for Expanding 

$50,000  

Strategy 3: 
Adequate 
Revenues 

In-Kind  

Total $2,050,000 
 The capital cost estimates may fluctuate as details of the extension to 

Okanagan Landing are defined.    
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WASTEWATER FLOW MANAGEMENT – OBJECTIVE 1 

SECTION OUTLINE 

There are six sections to this appendix which focuses on Objective 1 regarding wastewater flow 

management:  

 The Preamble: This section provides the context for wastewater flows, including an 

overview of issues and priorities as identified in Stage 1 and further discussed throughout 

Stage 2 and 3. The preamble provides the context the two key strategy areas: indoor water 

conservation and inflow/infiltration reductions.  

 Water Conservation: Section 1.0 includes discussion and high-level analysis of the key 

areas of indoor water conservation that can be introduced in Vernon. This section includes a 

review of existing practices and opportunities, and charts the course for next steps in a multi-

year program for indoor water demand reductions.  

 Inflow and Infiltration (I/I) Reductions: Section 2.0 includes discussion and high-level 

analysis in the key areas of inflow and infiltration, and how these flows can be managed for 

wastewater reductions throughout the sanitary sewer system. This section includes a review 

of current practices and provides areas of focus for a multi-year program for wastewater flow 

reductions related to inflow and infiltration.  

 Triple-Bottom Line Analysis: Section 3.0 includes a review of the social, economic, and 

environmental considerations that affect the direction of any wastewater flow programs. This 

section includes a summary comparison of options (e.g. higher reductions versus status quo) 

in order to arrive at the preferred strategies and actions to achieve the objective.  

 Program Direction and Financing: The final two sections (Section 4 and Section 5) of this 

appendix summarize the program components including cost summaries and financial 

considerations. For consistency, this section mirrors the summary in the Stage 2/3 Executive 

Direction report (the summary of the LWMP).  
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PREAMBLE  

Objective 1:  

By 2030, half of all new sanitary flows will be addressed through conservation. 

All wastewater generated by residents, businesses, institutions and industrial activities within Vernon (and 

parts of Coldstream) is collected and treated at the Vernon Water Reclamation Center.  Reductions in 

flows save capacity in the sanitary sewer system and save costs in operating the utility. Ultimately, 

Vernon has twice the incentive compared to other communities to conserve and to reduce wastewater 

flows because it collects, pumps, and treats flows twice prior to re-entry back to the environment because 

it chooses to use reclaimed water for spray irrigation.  

Conserving water use and reducing flows becomes even more important in a wet year, when the amount 

of land available in the spray irrigation program would not be sufficient to accommodate the annual 

volume of treated wastewater. This creates risks for over application to the land and reinforces the need 

to eliminate excess flows. Similarly, the cost to expand the system by installing additional network of 

pipes and pumps to lands east of the City for spray irrigation is significantly greater than reducing the 

annual reclaimed water volume through conservation. The cost and energy requirements for the existing 

spray irrigation system as well as any new infrastructure for an extension, establishes the strong need to 

conserve and reduce flows.  

Inflow and infiltration (I/I) is a component of wastewater flow and by managing and reducing the incidence 

of I/I, less flow should arrive at VWRC. Reducing I/I provides similar benefits to water conservation, as 

listed above, including power savings, reducing spray irrigation system pressures and extending capacity 

at major wastewater facilities. Ground water and rainfall runoff are the primary sources of I/I and can have 

significant impacts on the reliability of the collection and treatment systems. For example, in the 1980’s 

and again in 1996 and 1997 Vernon experienced high seasonal rainfall resulting in a significant increase 

to inflow and infiltration. The amount of collected wastewater (annual volume) exceeded the storage 

capacity at Mackay Reservoir resulting in a required discharge to Okanagan Lake. Therefore, assessing 

the risks from regular and peak I/I is directly connected to the periodicity of discharge to Okanagan Lake 

today, as well as a tool for accommodating growth. Future phases in I/I reductions may be widely 

distributed throughout the City.  

The benefit of conserving wastewater flows is very appealing compared to expanded infrastructure 

solutions, making this objective the first objective of Vernon’s LWMP. Together, indoor water conservation 

programs, and I/I reductions comprise a significant strategic direction for the LWMP. Following Living 

Water Smart, BC’s Water Plan, the City of Vernon should address half of all new indoor flows through 

conservation.  

The rest of this section provides additional background information based on the preamble provided 

above.  



Vernon Liquid Waste Management Plan (2014):  Wastewater Flows 

 

 
 
Page | 1    
April 2014   

 

1.0 WATER CONSERVATION 

It is widely known that water conservation and water demand reductions can reduce infrastructure 

costs, for both capital and operational expenses. In Vernon, the case for conservation is elevated 

because of the pressing need for land base and new customers for the spray irrigation program. 

Conserving has twice the return on investment given the costs of collecting, pumping, treating, and 

distributing reclaimed water. 

1.1 Vernon’s Conservation Context 

For almost 20 years, the City has strived to reduce excess water use. To do this, Vernon has 

employed customer-based water meters for over 15 years and utilizes a demand-based charge 

system (administered by Regional District North Okanagan [RDNO]). There has been some focus 

on outdoor water use reductions including Okanagan Basin Water Board’s “Make Water Work” 

campaign, as well as water restrictions.  

Indoor reductions have occurred too, evident by relatively constant annual influent flows to VWRC 

over the last 4 years, even while growth continues to occur. A toilet rebate program over the last 

decade is celebrated by staff as a success given that thousands of toilets were exchanged for more 

efficient hardware. Variable rates administered by RDNO have affected some resident’s behavior 

because there is now an economic incentive to decrease indoor water use. Further reductions by 

existing customers and assurance that new growth demonstrates low water use per capita will 

minimize the cost of operating the entire sanitary utility, in particular for spray irrigation.  

In Vernon, average water use for indoor uses is similar to the provincial average. Residential indoor 

water use (single and multi-family types) is estimated to be between 200 - 250 liters person per day 

(l/p/d), based on records provided by RDNO. When water used outside the home (e.g. 

landscaping) is factored in, such as at work, or school, or at restaurants and community facilities, 

the average per day water use rate increases toward the provincial average.  

1.2 Key Aspects of Vernon’s Future Conservation Program 

1.2.1 Need for Efficient Hardware and Regulations 

Many of indoor water use practices are habitual and are not immediately considered wasteful at 

any given time. Further, indoor water use is closely tied to our water needs for activities such as 

hygiene, hydration and eating. Some estimates peg water use from toilets, faucets, shower heads, 

and clothes washing machines at more than 80% of indoor uses. As a result, technological support 

i.e. high-efficient hardware, readily contributes to reductions. As noted above, reductions from toilet 

rebates have been successful in Vernon and all newly constructed homes in Vernon are required to 

install high-efficiency hardware to reduce indoor demands. These are two common initiatives that 

can be found in most communities in BC yet new measures are needed to reduce water use even 

further.  
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Ultimately, it is important to analyze existing bylaws and policies that result in lower water use in 

order to understand the gap that may emerge in reductions based on current policies.  

1.2.2 Align with Provincial Direction: Living Water Smart 

Until more detailed analyses are completed to wholly design the strategy for water conservation in 

Vernon, guidance for a water conservation program can come from the provincial direction for 

water sustainability, “Living Water Smart”. In the guide book, communities are challenged to 

accommodate half of all new flows from growth through more efficient water systems. Water 

conservation is not the only path to more efficient water systems, but for Vernon’s spray irrigation 

program, it is critical. 

Reducing flows from growth by 50% is a significant challenge on its own. However, on a 

community basis the challenge becomes more feasible. For example, the total annual flow 

anticipated in 2030 without conservation is 6.0 billion liters (2011 volume: 4.6 billion liters + 1.4 

billion liters from growth). Reducing the projected volume to achieve the 50% growth-based 

reduction target means 0.7 billion liters less (50% of 1.4 billion liters), or a new total of 5.3 billion 

liters. The percent change for the entire community is approximately 11%. Table 1 illustrates the 

impact of the conservation target on projected flows in 2030.  

 

 

 

 

 

 

 

 

 

 

For an average person using 250 liters per day in 2012, 11% reduction is almost 30 liters per day 

less, or a few minutes less in the shower. A similar reduction for a business would require 

converting to low flow toilets and faucets in public facilities. Achieving the target appears feasible 

and will require customer cooperation.  

Table 1: Conservation Flow Scenarios 

Scenario Flows 

2011 4,600,000,000 liters 

2030 6,000,000,000 liters 

Est. Flow 
Increase 

1,400,000,000 liters 

50% Reduction 
Target 

- 700,000,000 liters 

New 2030 
Projection 

5,300,000,000 liters 

Achievement: 50% of new flows from growth 
conserved 
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1.2.3 Connect Conservation to Spray Irrigation 

From the standpoint of spray irrigation, if a conservation target of 0.7 billion liters is not achieved, 

the spray irrigation system would have to grow by up to 200 hectares. Additional costs for 

pumping, pipes, treatment, and storage significantly outweighs the cost of a focused water 

conservation program.  

Therefore, given that the local incentive is perhaps higher than that of the average community, 

Vernon’s need to conserve is elevated, and additional programs for water conservation are 

necessary.  

1.2.4 Budgeting for Water Conservation Programs 

The estimated cost for a water conservation program (not including costs for on-site customer 

improvements to reduce consumption) are extracted from national benchmark averages for 

investments for water conservation
1
. Investments across Canada do vary, however a fully 

established program in a medium sized community costs approximately $1 per person per year. In 

some years, the program budget may be less than other years, yet the overall investment profile 

could reflect approximately $1/year on average
2
.  

For a population of approximately 35,000, average program investments can be approximately 

$35,000 per year. Over 20 years the total investment into water conservation is over $700,000. 

Partnerships for additional funding from RDNO and OBWB should be developed to leverage funds 

for greater effect. 

1.2.5 Rationale for Conservation to Reduce Infrastructure Spending 

In comparison to infrastructure spending, the conservation program budget of $1/person/year is 

much less than the projected costs for extending the spray irrigation system or enhancing capacity 

at VWRC. For example, costs to extend the spray irrigation system toward Coldstream Ranch are 

estimated at $800,000 per year for the next 20 years (Appendix E). Given this, investments into 

conservation that yield up to 11% less indoor water use across the City is a cost-effective decision 

(even though water conservation alone is not enough to defer an extension). Further, Appendix C 

(Reclaimed Water) includes comparisons between the costs for conservation, lake discharge, or 

extension of the spray irrigation program. The results of the high-level economic review suggest 

that water conservation is only 1/10 and 1/2 the cost of spray irrigation discharge to Okanagan 

Lake, respectively.  

                                                
 

 
1 2009 Water Master Plan for City of Abbotsford. 
2 Over time, the complexity of conservation challenges may increase, and as a result, the average funding per capita may also 
increase in order to achieve real and significant reductions. 
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1.3 Water Conservation Summary 

There is a significant incentive to reduce water use in Vernon, based on the cost of collecting, 

treating, and reusing treated reclaimed water. By following the “Living Water Smart” guidebook and 

accommodating half of all new flows through conservation, Vernon should save significantly on 

infrastructure and pumping.  A water conservation program requires a partnership with RDNO, 

given the intersecting role for water management in the region. Lastly, a focused conservation 

program includes objectives, strategies and measures, along with annual budgets, to promote 

longevity and consistent performance.  

1.4 Program Direction 

Given the significance of indoor water conservation on Vernon’s Liquid Waste Management Plan, a 

strategy is dedicated to reducing sanitary flows as a means to achieve the objective: By 2030, half 

of all new sanitary flows will be addressed through conservation. 

The strategy is clear and directional, that a core area of focus on delivering the LWMP is to reduce 

flows through indoor conservation, or: 

Strategy 1: Reduce sanitary flows through indoor conservation. 

Based on the preceding discussion and knowledge and experience for effective water 

conservation programs for local governments, the following actions are included as the 

implementation steps of the LWMP:  

i. Quantify the expected indoor reductions from existing bylaws, standards, and programs. 

ii. Evaluate options, best practices and innovative tools for additional indoor reductions. 

iii. Create and implement a 5 year indoor conservation program using new tools and practices 

to fill gaps left by existing bylaws, standards, and programs. 

iv. Create annual education and marketing program. Monitor and report to customers on 

program achievements annually through various media. 

v. Partner with RDNO for indoor focused pricing techniques and other management techniques 

to encourage indoor water use reductions.  
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2.0 INFLOW AND INFILTRATION (I/I) 

There are two primary sources of inflow and infiltration flows. Ground water infiltration, which is in-

situ water that infiltrates into sanitary infrastructure from adjacent soils, is collected, treated and 

reclaimed. Infiltration volumes closely relate to groundwater levels and typically reflect a consistent 

magnitude of flow throughout the year. On the other hand, weather event based inflow comes from 

rainfall and other surface flow events such as snow melt. Flows enter at manhole covers and cross 

connections (e.g. residential roof leaders) and result in spikes of flow at the VWRC. The connection 

between rainfall and influent flow increases can be immediate or delayed, depending on the 

configuration and size of the upstream catchments. 

A study conducted in Vernon in 1997/98 on inflow and infiltration (I/I) indicates that rainwater or 

snowmelt contribute approximately 20 per cent of the total flow in the sanitary system. The I/I study 

determined that a significant portion of the extraneous flow (approximately 60 per cent) originates 

in five locations. These locations are identified in the I/I report and many repairs were completed 

almost 10 years ago.  

Today, inflow and infiltration may constitute >10% of overall volumes at VWRC throughout the 

year, based on anecdotal feedback from system operators. During a storm event, flows to VWRC 

may increase by more than 30%. Again, given the connection between flows and cost of collecting, 

treating and irrigating wastewater, there are strong incentives to mitigate flows where it is cost-

effective.  

For example, a reduction in inflow and infiltration can have great benefit in reducing the volume of 

reclaimed water. A 3% reduction in overall plant influent flows related to I/I can free up flow-space 

for 10% the flows of growth
3
. This level of reduction lessens the need for conservation, in order to 

meet the citywide objective of accommodating half (50%) of all new flows through conservation.  

2.1 Inflow and Infiltration: Costs and Approach 

The costs to correct I/I issues depends on the nature of the source of the flows, which can be 

determined throughout a system wide program. For example, a ruptured pipe in high groundwater 

requires new conduit. Yet, a defective service connection on private property requires a different 

approach altogether. The primary need is to be able to identify the source, evaluate options to 

address the source, and weigh the cost-benefit of investment through a business case lens.  

Given that I/I was last reviewed 15 years ago, it is imperative that this program restart including a 

reassessment of the sources of I/I. At a high level, the program includes 5 primary elements: 

                                                

 

 
3 Three-percent of 4,600,000,000 liters is 138,000,000, or, approximately 10% of the 

1,400,000,000 liters projected from growth. 
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 Top-Down Analyses: Identify priority locations based on currently available information; this 

approach focuses future investments where I/I is anticipated instead of costly community-

wide investigations. 

 Flow Monitoring: Determine locations of I/I, magnitude and origin of flows, and measure 

performance during wet and dry periods of the year. 

 Cause and Effect: Determine the common origins of I/I and the environmental and 

economic impacts of the flows. These assessments should assist in proactive management 

techniques going forward and lead to consistent and effective decision making. 

 Business Case Fundamentals: Establish criteria for allocating funds to the upgrades e.g. 

minor joint leaks along a lateral may be more expensive to repair than it would be to defer 

until pipe renewal.  

 Design Guideline Changes: Incorporate design standards that reduce the impacts of I/I in 

new developments or infill projects. 

The I/I Program can be initiated in 2014, based on an annual budget of $30,000/year for 10 years. 

In some years, the program budget should be less than other years, yet the overall investment 

profile should be approximately $30,000/year. Costs for infrastructure upgrades should be 

incorporated into asset renewal programs, or, through business cases. The summary strategy and 

actions for inflow and infiltration reductions (Objective 1) are outlined below. 

2.2 I/I Program Direction 

Reducing inflow and infiltration is a contribution to the capacity of the sanitary sewer system and 

therefore has an important impact on Vernon’s Liquid Waste Management Plan. By lowering the 

peaking that occurs at VWRC during rain events, upgrades at the plant and within the network may 

be deferred. Further, over the course of an entire year, reducing I/I lessens the stress placed on the 

spray irrigation system. Therefore, a strategy is dedicated to reducing I/I as a means to achieve the 

objective: By 2030, half of all new sanitary flows will be addressed through conservation. 

The strategy is clear and directional, that a core area of focus for the LWMP is to reduce I/I, or: 

Strategy 2: Reduce sanitary flows from inflow and infiltration 

Based on the preceding discussion in Section 2.0 and knowledge and experience for effective I/I 

programs for sewer utilities, the following actions are included as the implementation steps of the 

LWMP: 

i. Review old reports and flow monitoring records to establish a baseline for weather 

dependent flows. 

ii. Determine highly prone I/I areas and design flow monitoring program for select areas.  

iii. Employ best practice techniques to categorize and prioritize sources of I/I. 

iv. Complete I/I business cases to prioritize projects for cost-effectiveness. Integrate business 

case analysis with asset renewal planning to optimize project selections. 
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3.0 SOCIAL, ECONOMIC, AND ENVIRONMENTAL 

REVIEW 

Wastewater flow reductions are the highest priority objective of the LWMP because of the inherent 

cost savings, community support (almost unanimous) and risk-mitigating efforts toward exceeding 

land base requirements.  

A cursory review of the social (community perception), environmental, and economic perspectives 

of the wastewater flow Objective is provided in the matrix below. 

 

 

Following the Living Water Smart guidelines for water efficiency (middle level of service in the 

matrix) presents a balanced social, economic, and environmental regime and also delivers on 

Vernon’s proposed target, to accommodate half of all new flows by 2030, through water 

conservation.  

Objective 1: Social, Economic and Environment Review:  
Wastewater Flow Reduction 

LEVEL OF SERVICE IMPACTS ALL USERS 

Current approach Social No new impacts. 

Economic No future savings; additional flows 
increase O&M costs and require land 
base expansion 

Environmental No environmental benefit 

Living Water Smart 

 50% of new flows 
accommodated through 
conservation (~11% 
reduction of indoor use 
by 2031) 

 Preferred approach 

Social Requires some behavioral change 

Economic O&M and spray irrigation cost savings; 
customer costs to exchange for more 
efficient hardware (incentives may be 
required) 

Environmental Reduce flows, treatment, and discharge 
volumes 

Ultra-Conservation 

 Mandate significant 
indoor water use 
reduction;  

Social May result in opposition 

New  and potentially significant 
requirements to change behaviors 

Economic Significant cost savings for utility; 
significant in home costs for ultra- 
conservation hardware 

Environmental Effluent safe for discharge to lake, but no 
beneficial re-use 
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4.0 PROGRAM DIRECTION: OBJECTIVE 1 

WASTEWATER FLOWS 

Objective 1: By 2030, half of all new sanitary flows will be addressed through conservation. 

This objective can be achieved through the following strategies and actions. Costs and sources for 

revenue for each strategy are provided accordingly.  

 

 

  

STRATEGY 1: REDUCE SANITARY FLOWS THROUGH INDOOR CONSERVATION 

YEAR DEPT. ACTION 
COST 
TYPE 

VALUE 

2015 Eng. 
I. Quantify the expected indoor reductions from existing bylaws, 

standards, and programs. 
Program $35,000 

/yr. on avg. 

2015 
Eng. & 
Bldg. 

II. Evaluate options, best practices and innovative tools for additional 
indoor reductions. 

 
 

2015+ Eng. 
III. Create and implement 5-year indoor conservation program using 

new tools and practices to fill gaps left by existing bylaws, standards, 
and programs.  

 

2016 
Eng. & 

Planning & 
Admin. 

IV. Create annual education and marketing program. Monitor and report 
to customers on program achievements annually through various 
media.  

 

2015+ Eng 
V. Partner with RDNO for indoor focused pricing techniques to 

encourage indoor water use reductions. 
 

 

Fut. Bldg. 
VI. Consider broad application of in-home grey water reclamation 

technologies being adopted by the BC plumbing code. 
 

 

Fut. 
Ops. & 

Planning & 
Bldg. 

VII. Evaluate off-grid, alternative wastewater treatment systems for new 
civic facilities, as well as industrial, institutional, commercial and 
residential developments as a sustainable alternative to collection 
system expansion. 

Study 
refer to 

Objective 2 
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STRATEGY 2: REDUCE SANITARY FLOWS FROM INFLOW AND INFILTRATION 

YEAR DEPT ACTION COST TYPE VALUE 

2015 
Eng. & 
Ops. 

I. Review old reports and flow monitoring records to establish a baseline for 
inflows 

Program $30,000
/yr on 

avg. for 
10 years 

2015+ 
Eng. & 
Ops. 

II. Determine highly prone I/I areas and design flow monitoring program for 
select areas 

 

 

2015+ 
Eng. & 
Ops. 

III. Employ best-practice techniques to categorize and prioritize sources of I/I. 

 

 

2016+ Eng. 
IV. Complete I/I business cases to prioritize projects for cost-effectiveness. 

Integrate business case analysis with asset renewal planning to optimize 
project selections.  
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5.0 FINANCIAL SUMMARY 

The financial implications for Objective 1 – Wastewater Flows are provided below. The following 

cost summaries are in addition to existing program.   

 

                                                

 

 
4 Benchmark of Canadian municipalities extracted from City of Abbotsford Water Master Plan, 

2009. 

COST SUMMARY REVENUES 

 20 Year Cost Total Source 

Strategy 1: Indoor 
Conservation 

$700,000 

($35,000/yr) 

 Allocate revenue needs 50:50 between water and sanitary utilities for 
indoor conservation by increasing rates accordingly 

 Partner with RDNO, Coldstream and OBWB to enhance program and 
leverage funding 

 Any capital projects or programs stemming should pass their own 
business case with a preferred approach of being self-funded  

 Collect revenues for I/I reductions by increasing sanitary user fees 
accordingly 

Strategy 2: I/I 
Reductions 

$300,000 

($30,000/yr for 10 yrs) 

Total 
$1,000,000 

($50,000/yr) 

 Total program cost correlates to $1.50/person/year4 

 Each year, the cost of the program should be compared to the actual 
savings to assess its ability to pay for itself. 
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WASTEWATER TREATMENT – OBJECTIVE 2 

SECTION OUTLINE 
There are seven sections to this appendix which focuses on Objective 2 –Treatment:  

 The Preamble: This section provides the context and summary of direction for treatment 

needs in Vernon, including an overview of issues and priorities. The preamble provides the 

context for a more in-depth look into the technical components of Objective 2, namely the 

key strategy areas: resolve loading issues, optimize energy use and enhance biosolids.  

 Pre-treatment and High Organic Loading at VWRC: Section 1.0 includes discussion and 

analysis into the key areas of high organic loading at the Vernon Water Reclamation Center. 

This section includes a review of existing conditions, opportunities, alternatives, costs, and 

outlines the preferred approach for pre-treatment. The section includes a review of social, 

economic, and environmental considerations prior to confirming the program direction.  

 Energy Focus at Vernon Water Reclamation Center Section 2.0 includes discussion and 

high-level analysis in the key areas of energy reductions at VWRC as it relates to recent 

reports and analysis conducted for the plant (as part of parallel projects not contained within 

the LWMP). This section includes a review of opportunities and strongly suggests the use of 

business cases to fund select projects.   

 Enhancing the Partnership with City of Kelowna for the Ogogrow Program: Section 3.0 

includes an overview of the context for biosolids management in Vernon, in particular the 

select list of issues identified in Stage 1.  

 Resolving Minor Treatment Issues: Section 4.0 reviews three minor influent wastewater 

quality issues that arose during Stage 1 and Stages 2/3.  

 Program Direction and Financing: The final sections (Section 5.0 and 6.0) of this appendix 

summarize the program components including cost summaries and financial considerations 

for cost-recovery and revenues. For consistency, this section mirrors the summary in the 

Stage 2/3 Executive Direction report.  
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PREAMBLE 

Objective 2:  

By 2017, user-paid pre-treatment and other proven initiatives will extend process capacity at the 

Vernon Water Reclamation Center (VWRC) and other hydraulic facilities. 

High-strength wastewater originates from only a few customers but its impacts can be significant to the 

system and to the VWRC. For Vernon, high-strength wastewater doubles the organic mass loading at 

VWRC, in terms of BOD5 (5-day Biochemical Oxygen Demand) and COD (Chemical Oxygen Demand). 

The introduction of high strength waste is impacting the operation of VWRC and its ability to meet the 

effluent quality parameters required by the Ministry of Environment. If this issue were left unaddressed 

it would result in a significant expansion at VWRC almost 35 years prior to its scheduled need. 

Instead, a City-owned pre-treatment facility would provide multiple benefits, including: direct control of 

facility operations; opportunities for grant funding; and higher likelihood the facility would be completed in 

a reasonable timeframe.  Working with the contributors of the facility (in particular industry customers 

contributing high-strength waste) should result in a financial agreement to securely fund the capital and 

operating costs of the facility. Further, the user-pay approach is a reasonable method of rectifying an 

important liquid waste issue without unnecessary impact to the general ratepayer.  

In addition to pre-treatment needs, there are other important treatment issues, including energy 

conservation. Collecting, conveying, treating and disposing of wastewater is costly and consumes 

significant energy resources. Applying innovative and proven techniques to optimize energy use is 

strongly supported by senior government, including potential funding streams. Using methane gas from 

anaerobic digestion (pre-treatment facility), selecting high-efficiency pumps, upgrading blowers, and heat 

capture from VWRC are opportunities that can be explored and pursued, if the solutions pass a cost-

benefit business case
1
.  

Treated effluent water quality is directly tied to the spray irrigation system as well (covered in more detail 

in Appendix C). With respect to treatment, it is important to acknowledge that recent upgrades to VWRC 

(2005) include biological nutrient removal technology and the treated effluent has very low concentrations 

of phosphorus and nitrogen. Other elements were also included in the process upgrade in 2005 with the 

result that the effluent with filtration and disinfection is suitable for a wide range of re-entry or re-use 

methods within the watershed. In the event that lake discharge is required the risks to Okanagan Lake 

are low so long as the full treatment process of the plant is utilized. No changes to treatment processes 

are required and therefore not discussed in this section. Additional details regarding the quality of treated 

effluent and discharge criteria are located in Appendix F, the Environmental Impact Study. 

Lastly, the City of Vernon’s existing management strategy for its biosolids is one which is capable of 

producing a high quality end-product which has a good industry reputation and is in demand from the 

users.  Therefore, the direction in the LWMP for the Ogogrow facility centers on enhancing the 

                                                
1 Refer to recommendations stemming from the 2010 VWRC Benchmarking Study (electricity 

audit), and 2013 End Use Assessment. 
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partnership with the City of Kelowna, based on important feedback from the community for biosolids 

management, including odour monitoring and reporting. 

The rest of this section provides additional background information based on the outline provided above. 



Vernon Liquid Waste Management Plan (2014):  Treatment  

 

 
 
 
Page | 1    
April 2014   

1.0 PRE-TREATMENT AND HIGH ORGANIC 

LOADING AT VWRC 

1.1 Pre-treatment Feasibility Study 

A feasibility study was completed by Urban Systems to assess the feasibility of implementing a pre-

treatment facility, with the aim of addressing the high organic content in waste from industry. The 

report was completed concurrent to the LWMP. For consistency, excerpts from that study are 

provided in this report, with the final version submitted to City staff in November 2013.  

1.2 Issues Background 

High-strength waste is permitted to discharge into the collection system and it has a significant 

impact on the VWRC. High-strength waste also carries with it a surcharge to attempt to cover the 

costs of the impacts. The surcharge is calculated on the basis of Schedule A of the Fees and 

Charges Bylaw. The schedule relates to the concentration of organic and suspended solids loads 

in excess of those of typical domestic wastewater. The surcharge is levied quarterly. Some industry 

users exceed the concentration limits listed in the Bylaw, which incurs penalties, and overloads the 

VWRC. 

The VWRC was expanded and upgraded in 2005. The Operating Certificate issued by the Ministry 

of Environment provides stringent effluent quality parameters for the reclaimed water (i.e. spray 

irrigation) program and for discharge to Okanagan Lake when permitted. The introduction of high 

strength waste has significantly impacted the operation of VWRC and its ability to meet the effluent 

quality parameters required by the Ministry of Environment. Since VWRC does not yet operate at 

its design hydraulic capacity, these impacts have been, to some extent, temporarily mitigated. 

However, as additional users are added to the system the hydraulic capacity of the plant will 

diminish over time. 
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1.3 VWRC and OSB Technical Review 

It is important to first characterize the nature of over-capacity at VWRC to understand the impetus 

for pre-treatment, and ultimately, to develop design considerations for a separate facility. The 

design criteria for VWRC were obtained in the Pre-Design Report by Stantec Consulting (March 

2002), and are listed as follows in Table 1: 

PARAMETER DESIGN FIGURE UNITS 

Average Daily Flow 27,000 m3/day 

Average Influent BOD5 260 mg/L 

Average Influent COD 677 mg/L 

Average Influent TSS 240 mg/L 

Average Influent TKN 39 mg/L 

Average Influent NH3-N 28 mg/L 

Average Total Phosphorus 8.5 mg/L 

Average Ortho-Phosphorus 2.3 mg/L 

 

If the actual conditions in the influent (e.g. organic loading) were to increase then capacity 

upgrades would be required earlier than planned.  

1.4 High-Strength Waste Influent Data 

Previous studies on the topic of high-strength waste (2011) provide a summary of the historical 

BOD5, COD, and TSS
2
 values for influent flows to the system. 

The data summary for 2010 is reproduced from Table 2 of the study: 

 BOD5 COD TSS 

 mg/L kg/d mg/L kg/d mg/L kg/d 

Year Avg 2420 900 4200 1570 195 76 

Max Week 3440 1420 5500 2560 275 155 

Max Day 4530 2310 7920 4480 526 302 

 

There is a marked difference between the actual loading to VWRC and the design loading rates 

from the design report for the facility. The impact of these influent flows and other design factors 

(such as population) is described in the section below. 

                                                
2
 Common wastewater parameters include: BOD5= biological oxygen demand; 5 day incubation. COD = chemical oxygen 

demand. TSS = total suspended solids. 
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1.5 Implications to VWRC 

In addition to changes to influent concentrations at VWRC, it is important to consider another key 

pressure on the lifespan which is flows from growth in population.  

1.5.1 Population Implications 

The VWRC is designed to process a domestic sewage flow of 27,000 m
3
/d. The current per capita 

sewage flow generation rate is 370 L/cap/d. The plant should therefore be able to deal with a 

serviced population of approximately 73,000 people. 

Currently, the population of users connected to the sanitary system is approximately 32,500 people 

(both Vernon and Coldstream). Accordingly, the population would have to more than double before 

a further plant expansion would be necessary.  

The growth rate over the past 5-year period is approximately 1.2% per year. The City’s Official 

Community Plan (2008) forecasts an average annual growth rate of 1.36% per year for the next 5 

years, and 1% per year thereafter.  

In addition to the growth rate coming from new development, there will be some additional flows 

from existing unserviced areas when connected to the system. Based on approximately half of the 

sewer local service areas connecting to the collection system within the planning horizon, this 

would represent an additional 0.25% growth rate (of the serviced area). Therefore, for the purposes 

of this study, a serviced area population growth rate of 1.6% (1.36% + 0.25%) per annum has been 

assumed. 

Using the 1.6% growth rate, the design service population of 73,000 would be reached over 50 

years from today. 

1.5.2 Mass Loading Implications at VWRC 

The organic mass loading rate is being influenced by the additional loading from industry users and 

that impact changes the influent BOD5 concentrations from 260 mg/L to 455 mg/L. Expectedly, 

increasing the BOD5 concentration by almost 80% reduces the flow capacity of plant. In other 

words, at 455 mg/L, the ultimate flow capacity is not 27,000 m
3
, it is a much lower rate of 

15,430 m
3
/d. As a result, based on current inflow conditions, the VWRC would accommodate 

approximately 31,300 people less than original design capacity.  

There are three important observations to make based on the above information: 

1. With an influent BOD5 concentration of 455 mg/L, the plant will reach capacity at a flow of 

15,430 m
3
/d. This is 11,570 m

3
/d less than the original design capacity.  

2. Using the 1.6% per annum growth rate in service population, the effective capacity of the 

plant will be reached in approximately 16 years (i.e. the point at which influent flows will 

reach 15,430 m
3
/d, or, 41,700 people). 
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3. The high strength waste (high BOD5 / COD) from industry is effectively reducing the long-

term capacity of the VWRC by approximately 35 years. 

1.6 Cost Implications of Early Upgrades to VWRC  

The approximate cost of expanding the VWRC plant can be assumed to double the process units 

without any major increase to the administration building, site fencing and other overall 

components. The approximate value in 2012 dollars is $20 million. 

If a nominal savings rate of 2% per annum is used, the present worth factor for a $20 million 

expenditure in the year 2063 versus this same expenditure in 2028 years is as follows in Table 3: 

 PWF Factored Costs 

$20 million in 2028 0.7285 $ 14,570,000 

$20 million in 2063 0.3642 $ 7,284,000 

DIFFERENCE  $ 7,286,000 

 

The difference in present worth between expanding the plant in 2063 and expanding in 2028 is 

approximately $7.3 million. The benefits of deferral come from the time value of money and relate 

to the interest potential of saving $20,000,000 for 35 years. 

Based on these findings, it would therefore be prudent to investigate options that would bring 

VWRC to its base domestic mass loading and avoid expansion for a significantly longer period. 

This includes pre-treatment options to reduce the impacts of high-strength waste and therefore, 

reduce influent concentrations.  

Anaerobic pre-treatment processes are widely used in the food and beverage industries because of 

high COD and BOD5 concentrations in wastewater. The literature on industrial wastewater 

indicates some potential benefits of using anaerobic reactors including: 

 Low power consumption 

 Potential use of biogas for heating or power generation 

 Lower waste sludge production than aerobic processes 

 Relatively small footprint 
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The most common type of reactor is referred to as Upflow Anaerobic Sludge Blanket (UASB). 

The reactor utilizes the granular sludge blanket for both micro-organism contact and filtration. The 

four top applications of UASB are: 

 Breweries and beverage industries 

 Distilleries and fermentation industries 

 Food industries 

 Pulp and paper industries 

1.7 Cost Estimate for Anaerobic Pre-Treatment 

The capital cost estimate at this time should be considered a Class D (35% contingency). 

Estimates for annual operation costs are also provided: 

Pre-Treatment Technologies and Building  $2,800,000    

Contingencies and Engineering   $1,000,000 

Capital Total     $3,800,000   

Annual Operating
3
     $70,000 to 200,000/year 

Cost estimates for the facility can become more detailed as it is designed in subsequent stages. 

Also, if additional industry effluent were to occur, the size of the facility may change requiring 

updates to these cost estimates.  

Revenues to pay for the facility are recommended to come almost solely from industry users who 

are the direct benefactors of the plant. The intent is to not incur a significant financial impact to the 

general ratepayer. 

  

                                                
3
 O&M does not include costs of asset renewal, which are factored in later in the financial summary for $100,000 per year.  
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1.8 Social, Economic, and Environmental Review 

Based on the results of the feasibility study, the City and the Committee determined that 

constructing a pre-treatment facility for high-strength waste is a strategic priority for liquid waste 

management.  A cursory review of social, economic, and environmental impacts was completed to 

determine the preferred means by which the pre-treatment facility should be owned, financed, and 

operated, as outlined in Table 4 below. 

 

Table 4: Cursory Review of Social, Economic and Environmental Considerations for Pre-
Treatment 

 OPTION A: 

Own, operate, and finance an effluent pre-
treatment facility 

OPTION B:  
Facilitate development (led and owned by industry) 

of an effluent pre-treatment facility 

Social  City principles incorporated into design 
and operation of the facility 

 City led process allows for greater social 
considerations inputted to the project 

 City has minimal influence over design 
and operation of the facility 

 Minimal public engagement 

 

Environmental  Pre-treatment facility extends capacity of 
the plant and reduce risks of non-
compliance of the WVRC Certificate 

 Pre-treatment facility extends capacity of 
the plant and reduce risks of non-
compliance of the WVRC Certificate 

Economic  City takes on the financial risk of 
developing, owning, and operating a pre-
treatment facility 

 Long-term security of payment by high-
strength users minimizes risk to general 
ratepayer 

 Opportunities for grants 

 Minimal financial risk to the City 

 Similar impact to general ratepayer 
(minimal or nil) 

 

Although a significant portion of the risk to own, operate, and finance a pre-treatment facility may 

be borne by the City, the community benefits that would result from the City leading the endeavor 

are substantial, specifically the ability to inject community preferences into the process.  

Furthermore, the City has expressed a desire to control schedule which can mitigate the risks of 

non-compliance at VWRC. Accordingly, it was determined that the City should lead the 

financing and ownership of the effluent pre-treatment facility (Option A). Opportunities for 

senior government grants for clean technology and partnerships between industry and government 

provide additional incentive for a City led initiative.  The preliminary design process was initiated in 

the spring of 2013. 
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1.9 Program Direction 

Given the significance of pre-treatment on Vernon’s Liquid Waste Management Plan, a strategy is 

dedicated to reducing the impacts from high-strength waste as a means to achieve the objective: 

By 2017, user-paid pre-treatment and other proven initiatives can extend process capacity 

at the Vernon Water Reclamation Centre (VWRC) and other hydraulic facilities. 

The strategy regarding pre-treatment focuses on organic loading: 

Strategy 1: Resolve treatment loading issues from high-strength waste.           

Based on the preceding discussion, the following actions are included as the implementation 

steps of the LWMP:  

i. Establish necessary arrangements with the industry user(s). 

ii. Explore potential additional users (high-strength waste contributors) in the vicinity of a 

pre-treatment facility, and bring into agreements, where appropriate. 

iii. Initiate the preliminary design process to select preferred technology and confirm site 

layout and costs (pre-treatment facility). 

iv. Complete design, construction, and commissioning processes of the pre-treatment 

facility. 

v. Operate and maintain the pre-treatment facility. 

vi. Update high-strength waste surcharge policy and consider high-strength waste from 

the regional trucked waste facility (RDNO). 
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2.0 ENERGY FOCUS AT VWRC 

2.1 Context 

The Wastewater Treatment Plant Energy Management Survey, conducted by Associated 

Engineering Ltd in 2010, provides an overview of energy consumption in the treatment and 

irrigation systems. The report rates the system’s energy efficiency performance as 13 out of 100. 

Facilities with a score of 75 or higher qualify for US EPA’s Energy Star designation. A score of 13 is 

very inefficient. A follow-up study was completed in 2013 which builds on the Survey from 2010 

and focuses on project-specific opportunities to reduce energy consumption. Section 2.0 is based 

largely on the outputs of these two studies, additional analysis and discussions with City staff. 

2.2 Opportunities for Business Case Evaluations 

Blower Exchange: A potential strategy for reducing power consumption can be derived from the 

blowers. The bioreactor blowers represent a large energy draw. At 250 Horsepower and 24 hour 

per day operation, they are large energy consumers.  

The existing blowers at the plant are centrifugal blowers with 250 HP (184 kW) motors. The 

efficiency of these blowers is typically in the 40 to 50% range. The efficiency of “turbo” blowers (a 

newer technology) is in the order of 70%.  This greater efficiency would allow the use of 200 HP 

blowers (147 kW) to deliver the same output. This improved efficiency would enable a saving of 

approximately 300,000 kWh (kilowatt-hours) per year; equivalent to just over $20,000 per year at a 

rate of $0.07 per kWh.  

The odour control blowers are 40 Horsepower and improved efficiency would not represent 

significant savings. 

One of the blowers is currently being replaced with a rotary lobe blower, which is somewhat more 

efficient than a centrifugal blower (60%). It is suggested that when the next blower replacement is 

required, that consideration be given to utilizing the more efficient “turbo” blower technology.  

Anaerobic Digestion of Waste Sludge: A second strategy could be formulated based on the use 

of anaerobic digestion for waste sludge. Historically, anaerobic digestion had the effect of re-

releasing phosphorus to the main process stream from the digester decant. However, more recent 

anaerobic digestion technology appears promising in dealing with the avoidance of phosphorus re-

release. In that case, anaerobic digestion can be used to produce biogas (methane) which, when 

properly scrubbed, can be used for heating the plant and buildings, or for making electrical power 

through a gas generator. This is a technology that should be researched and considered for 

implementation at the appropriate plant upgrade stage. This may include substitution anaerobic 

digestion for the existing Dissolved-Air-Flotation (DAF) units which are used for thickening already, 

but do not provide opportunities for energy savings (indeed, DAF units incur additional energy 

costs).  
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Reclaimed Water Pumping: The other key source of energy consumption is the effluent pumping 

system. Two 450 Horsepower effluent pumps are used, as well as two 200 Horsepower booster 

pumps en-route to McKay reservoir. While there may be slightly more efficient pumps on the 

market, most water pumps are in the same range of efficiency and savings should be nominal. 

Greater savings can accrue by judicious scheduling of pumping both daily and seasonally and 

planned lake discharges. 

2.3 Program Direction 

Saving energy was identified in Stage 1 as an important principle in the LWMP. Therefore, a 

strategy is dedicated to reducing energy requirements to extend process capacity at key facilities, 

and overall, to provide cost-effective sanitary services to residents. The strategy regarding energy 

reduction is as follows: 

Strategy 2: Optimize energy use at treatment facilities.           

Based on the preceding discussion in Section 2.0, including reports previously conducted for the 

City of Vernon, the following actions are included as the implementation steps of the LWMP.  

i. Conduct business case on the select results of the BC Hydro facility audit report (2010) and 

the 2013 End Use Assessment to select opportunities for energy capture and use.  

ii. Collaborate with senior government in conducting the business cases to determine funding 

opportunities for energy reduction projects. 

iii. Confirm the business case for exchanging the blowers at VWRC to more efficient ones. 
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3.0 ENHACING THE BIOSOLIDS PARTNERSHIP  

3.1 Background 

In 2006, a new regional facility was constructed to compost biosolids and septage using aerated 

static piles. The Cities of Kelowna and Vernon partner in this venture; the District of Lake Country 

and Regional District North Okanagan also contribute biosolids. The intent was that all sewage 

treatment plant organic wastes would be diverted to the regional facility for composting. Generally, 

the program is deemed successful, as the net-cost of biosolids composting is significantly reduced 

as a result of sales of the Ogogrow product.  

However, after the operation commenced, rural property owners near to the regional facility 

complained of odours. An odour study initiated in the fall of 2008 indicated that the facility was 

operating over design capacity, therefore, upgrades were needed to expand the facility and 

increase the production and control of odours. These upgrades were completed in the fall of 2010 

at a cost of $7 million. Additional upgrades have been proposed to further reduce odours by 

adjusting the ratio of biosolids to organic supplements (e.g. wood chips).  

3.2 Stage 1 Issues Revisited for Stages 2/3 Direction 

1. Diversion of Biosolids to Landfill  

Landfill diversion was a temporary practice during upgrades and is no longer considered an 

issue.  

2. Acceptability of the City’s Biosolids for Composting 

Typically, the quality of the biosolids from VWRC is adequate for composting as there are no 

known significant issues with the contractual requirements with the City of Kelowna. 

However, there have been periodic exceedances of metal concentrations in material from 

VWRC. Continued rigorous monitoring should identify any long-term trends and reporting 

and improvements should be done in collaboration with the City of Kelowna.  

3. Odour Issues at the Regional Compost Facility 

Since the inception of the regional compost facility, residents in and around the area have 

complained of odours. Recent upgrades, including ozonation of exhaust air from static piles, 

were completed to address these complaints. However, some odour concerns remained and 

the City recently (2013) initiated an odour mitigation project which includes extending a water 

supply main from the reclaimed water system. The new water supply should be used to 

maintain moisture levels and reduce odour particulates from travelling through the air, year 

round.  
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4. Costs 

Vernon continues to cover 30% of the facilities operations and maintenance costs. There are 

no current concerns resulting from the financial terms. Changes to the sale price of Ogogrow 

should follow market demands and any minor changes are not expected to impact Vernon. 

5. The Ability to Provide Long-Term Security for Biosolids Management 

This issue was not discussed beyond Stage 1 because it was determined to not be a 

significant concern.  

6. Communication and Coordination (Stage 2 Recommendation) 

Any effective partnership requires emphasis on effective communication. Vernon and 

Kelowna have committed to monthly meetings to review operation, maintenance, 

performance, and expenses for the facility. Select staff from City of Vernon would like to 

enhance the approach to the meetings to better align with Vernon’s interests. 

3.3 Program Direction 

The strategy regarding biosolids is as follows: 

Strategy 2: Enhance Ogogrow for greater public acceptance.  

Based on the preceding discussion, the following actions are included as the implementation 

steps of the LWMP:  

i. Conduct and publicly report on an odour monitoring program, in partnership with City of 

Kelowna  

ii. Report on quality of Ogogrow to the public and promote its highest and most beneficial use 

throughout the City. 
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4.0 RESOLVING MINOR TREATMENT ISSUES 

Resolving minor treatment issues cover 4 topics from Stage 1 discussions. First, there are two 

other wastewater facilities in Vernon which collect wastes: Regional Trucked Waste Facility 

(RDNO) and Sani-Dump. Both of these facilities are discussed below, including actions for 

improved service delivery. A third minor treatment issue is discussed in 4.3 which covers site 

planning at VWRC. A final minor treatment issue, or opportunity, is presented in 4.4 which relates 

to alternative technologies for wastewater infrastructure for new developments. 

4.1 Operation of the Regional Trucked Waste Facility 

The regional trucked waste facility is located on Polson Drive and operated by the Regional District 

North Okanagan (RDNO). A central theme for the LWMP process has been source management of 

sanitary flows, in particular high strength waste. The waste from the facility is concentrated (e.g. 

septic tank pump-outs have high solids contents) but overall volumes are very low and impacts to 

VWRC are presumed low. Still, the City is concerned about the integrity of the operation of the 

facility given that it is largely unstaffed. Additional oversight by RDNO would provide greater 

assurance that trucked waste is appropriately handled prior to discharge to the collection system.  

Starting 2013, flows from the regional trucked waste facility should be considered as part of the 

fees and charges bylaw for high-strength waste. This may include enhanced sampling and testing 

of the effluent. The ongoing operation and monitoring of the facility can be led by RDNO, and 

performance reviews conducted by both parties through government-to-government collaboration. 

This action is covered off in Strategy 1 (for Objective 2 – Wastewater Treatment), relating to 

resolving high-strength waste. 

4.2 Operation of the Sani-Dump 

Although initially a concern was voiced in Stage 1 for operation of the Sani-Dump, it was 

determined through closer examination that there was no need to examine the facility further. 

4.3 Site Planning at VWRC 

An important aspect of the LWMP is to determine the site adequacy of the VWRC. Already 

described above, the hydraulic capacity of the plant is adequate for 35 years (likely more) based on 

current growth projections. The issue of organic loading is a concern and is proposed to be 

addressed in the short-term, which alleviates a premature upgrade at the facility (which may 

require more land). Additionally, the proposed water conservation measures provide additional 

assurance that the current site is adequate for the long term. There are no significant concerns at 

this time for site planning. 
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4.4 Alternative Wastewater Solutions 

As part of Committee discussions, the need to study alternative wastewater treatment technologies 

for new developments was put forward as a key outcome of the LWMP. Alternative technologies 

include a variety of topics, such as: compositing toilets; decentralized treatment facilities; 

aquaponic systems; in-home (in-development) treatment systems that do not require a connection 

to the wastewater system; and renewed emphasis on maintenance of septic systems inside the 

City boundary. Additional study into in-home treatment systems, composting toilets and grey water 

recycling are recommended based on interest from the committee. 
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5.0 WASTEWATER TREATMENT: SUMMARY OF 

PROGRAM DIRECTION 

 

Objective: By 2017, user-paid pre-treatment and other proven initiatives will extend process 

capacity at the Vernon Water Reclamation Centre (VWRC) and other hydraulic facilities. 

This objective can be achieved through the following strategies and actions. Costs and sources for 

revenue for each strategy are provided accordingly.  

 

 

  

STRATEGY 1:  RESOLVE TREATMENT LOADING ISSUES FROM HIGH-STRENGTH WASTE 

YEAR DEPT. ACTION 
COST 
TYPE 

VALUE 

2014 Ops. I. Establish necessary arrangements with the industry user(s). In-Kind 

 

2014 Ops. 
II. Explore potential additional users (high-strength waste contributors) in the City, 

and bring into compliance (or apply surcharge), where appropriate.  
In-Kind  

2015 
Ops. & 
Eng. 

III. Initiate the preliminary design process to select preferred technology and 
confirm site layout and costs (pre-treatment facility). 

Capital $4,000,000 

2015+ 
Ops. & 
Eng. 

IV. Complete design, construction, and commissioning of the pre-treatment facility.  Capital  

2016 Ops. V. Operate and maintain the pre-treatment facility. Program $70,000/yr 

2014+ Ops. 
VI. Update the high-strength waste surcharge policy and consider waste from the 

regional trucked waste (RDNO). 
In-Kind  

2016+ 
Eng. & 

Planning 

VII. Contribute to senior government and academic programs to research emerging 
substances for lake water. Include study regarding the ability of VWRC to treat 
emerging substances prior to disposal. 

In-Kind  

2016 
Planning 
& Bldg. 

VIII. Evaluate off-grid, alternative wastewater treatment systems for new civic 
facilities, as well as industrial, institutional, commercial and residential 
developments as a sustainable alternative to collection system expansion.  

Study $15,000 
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STRATEGY 2: OPTIMIZE ENERGY USE AT TREATMENT FACILITIES 

YEAR DEPT. ACTION COST TYPE VALUE 

2015 Ops.  
I. Conduct business case on the select results of the BC Hydro facility audit 

report (2010) and the 2013 End Use Assessment to select opportunities for 
energy capture and use.  

Study 

$50,000 
every 5 
years 
(x3 

total). 

2015 Ops. 
II. Collaborate with senior government in conducting the business cases to 

determine funding opportunities for energy reduction projects. 
In-Kind  

2016 Ops. 
III. Confirm the business case for exchanging the blowers at VWRC to more 

efficient ones. 
In-Kind  

STRATEGY 3: ENHANCE OGOGROW PARTNERSHIP FOR GREATER PUBLIC ACCEPTANCE 

YEAR DEPT. ACTION COST TYPE VALUE 

2015+ Ops. 
I. Conduct and report to the public on an odour monitoring program, in 

partnership with City of Kelowna. 
Program 

$10,000
/yr 

2014+ Ops. 
II. Report on quality of Ogogrow to the public and promote its highest and most 

beneficial use throughout the City. 
In-Kind  
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6.0 FINANCIAL SUMMARY 

The financial implications for Objective 2 – Treatment are provided below. These cost summaries are in 

addition to existing program costs. 

Revenues to fund Objective 2 – Treatment come primarily from user-paid contributions from high 

strength waste generators. Confirming agreements with the associated parties is an important and urgent 

action arising from the LWMP: securing funding for the pre-treatment facility is the key to delivering on 

this objective.  

Additional funding for the pre-treatment facility can be leveraged through senior government grant 

programs, based on the environmental considerations of anaerobic digestion, resource recovery, and 

VWRC enhancement. The notion that government and industry are partnering may also improve any 

applications for senior government support.  

Also, sanitary user fees should be the primary source of funding for the business cases to reduce energy 

consumption. The costs for odour monitoring and reporting should be shared between the joint-partners 

of the facility south of Vernon, meaning that the City’s share may only be 30% or $3,000 per year. 

 

  

 

COST SUMMARY REVENUES 

 20 Year Cost Total Source 

Strategy 1: High-
Strength Waste 

$5,275,000 

 

 Pursue full cost-recovery of capital and operation and maintenance for 
the Pre-treatment plant from its users i.e. impact to general rate payer is 
very low 

 Apply for senior government grants (e.g. FCM and Gas Tax) to offset 
project costs 

 Cost savings potential: adding pre-treatment defers works at VWRC 
and help to cover the costs of the facility 

 Utilize sanitary user fees to cover costs of business cases for optimizing 
energy 

 Utilize sanitary user fees to cover costs of any additional testing 
reporting on odour at Ogogrow facility 

Strategy 2: 
Optimize Energy 

$150,000  

Strategy 3: 
Enhance Ogogrow 

 $200,000 

 

Total $5,625,000  Defer $7M capital project at VWRC to accommodate organic loading 
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Executive Summary 

Associated Engineering was engaged by The City of Vernon, through the BC Hydro Power Smart program, 
to perform an End-use Assessment on energy efficiency opportunities in the Vernon Water Reclamation 
Centre (WRC).  The purpose of this assessment was to identify and quantify, at a high level, energy 
conservation measures (ECMs) that warrant further investigation.  The assessment identified numerous 
energy conservation opportunities in and around the wastewater treatment plant.  The ECMs identified in 
this assessment are listed in Table ES-1. 
 

Table ES-1 
ECM Summary 

 

ECM Effluent 
Pumping 
Efficiency 

Process 
Building 

Ventilation 

Ultraviolet 
Intensity 
Control 

Direct 
Irrigation 
Pumping  

MacKay 
Inlet 

Energy 
Recovery 

PRV 
Station 
Energy 

Recovery 

Annual Electricity Reduction 
(kWh) 

900,000 250,000 47,000 750,000 400,000 675,000 

Average Monthly Demand 
Reduction (kW) 

2251 20 0 0 46 4002 

Annual Gas Reduction(GJ) 0 800 0 0 0 0 

Annual GHG Reduction  
(kg CO2 eq.) 

0 40,000 0 0 0 0 

Annual Electricity 
Consumption Savings 

$41,000 $11,500 $3,600 $34,000 $18,0003 $30,0003 

Annual Demand Savings  $16,000 $2,000 $0 $00 0 $7,0004 

Annual Gas Savings  
(incl. carbon tax) 

$0 $4,500 $0 $00 0 0 

Total Annual Savings  $57,000 $18,000 $3,600 $34,000 $18,000 $37,000 

Total Cost to Implement  $220,000 $70,000 $15,000 $200,000 $400,000 $600,000 

Large General Service 
Conservation Rate Rebate 

$37,0005 $25,000 $5,000 $0 $0 $0 

Net Cost to Implement $183,000 $45,000 $10,000 $200,000 $400,000 $600,000 

Simple Payback (Years) 3.2 2.5 2.8 6.0 22 16 
1Irrigation season only and assuming that the 300 hp pump runs for a period each summer month. 
2Reduction for two months only. 
3Based on using the irrigation rate at the reservoir and LGS on the northern station. 
4No demand considered at the reservoir due to the irrigation rate structure. 
5Applied in the five large general service rate structure months. 
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The first ECM, which has the largest potential, relates to efficiency improvements of the effluent pumping 
system.  This is a large system with a 450 hp pump operating 24/7.  The current configuration and 
operation is driven by the BC Hydro irrigation rate structure.  Only one of the main pumps can operate in 
winter, with the other for summer service only.  If one of the pumps is more efficient than the other, the 
WRC will not be able to realize the efficiency gain for the entire year as the pump sequence is dictated by 
the season.  This configuration also reduces the system redundancy and provides little ability to directly 
compare the performance of the two main units.  As well, the supplemental 300 hp pump is charged at the 
higher large general service rate, even in irrigation season. 

 
The granularity of the consumption data does not provide enough information to determine which pump 
operates more efficiently, but there are differences in pumping efficacy.  Given that the effluent pumping 
represents nearly 50% of the WRC consumption, variances in pump efficiency likely plays a significant part.  
Our recommendation is to test the pumps to determine their efficiency, and overhaul the pump or pumps as 
required, to take them to their rated efficiency.  We would also recommend discussing with BC Hydro a sub-
metering arrangement where the pumps could all be fed from the same feed. They would then be charged 
to the irrigation rate in the summer by subtracting the final effluent pumping consumption from the WRC 
consumption during irrigation season. 
 
The process building ventilation also presents an electricity reduction opportunity if the ventilation was 
controlled by air quality, rather than at the current 12 air changes per hour.  Our experience shows that this, 
combined with sealing the outdoor air penetrations and modifying the inlet ducting to provide displacement 
ventilation, can greatly reduce the amount of ventilation air required.  This ECM also has the potential to 
reduce operating costs over the long-term by reducing the amount of air treated by the carbon filters, which 
should extend the life of the media. 
 
The re-instatement of the ultraviolet (UV) disinfection intensity control system would reduce consumption by 
matching the UV load to the flow and turbidity.  Currently the level of UV, and therefore electricity 
consumption, is controlled by an On/Off sequence, which over-treats the effluent most of the time.  The unit 
did have a controller, but was disabled because it was problematic.  Depending on the level of the repair 
and/or upgrade to the control system, employing a controller that adjusts the light intensity to achieve the 
target dose with varying flow will reduce electricity consumption. 
 
The next three ECMs deal with potential efficiency improvements to the spray irrigation system.  Firstly, 
pumping directly into the northern irrigation system when in use, rather than pumping over the hill and back, 
would reduce the system energy consumption.  As well, the energy that is dissipated by pressure relief 
valves at the reservoir and at the PRV station could be recovered and turned into electrical energy to offset 
the WRC consumption.   
 
The spray irrigation system options may be able to be implemented at the same time, which could provide 
economies, making the paybacks more attractive.  Additionally, the energy recovery options could attract 
additional funding through the BC Hydro load displacement program.  This funding could reduce the 
paybacks of the two opportunities to ten years or less. 
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Finally, the overall process load may be reduced in the future if the effluent from the Okanagan Brewery is 
pre-treated before being discharged to the City sewerage collection system.  If the brewery pre-treatment 
initiative happens in the short to medium-term, there is little value in performing a process optimization of 
the plant now.  However, after the brewery pre-treatment is in place, there will be process parameters that 
will have to be modified and opportunities that can be exploited as a result of a more stable load profile.  
We would recommend doing a process simulation / evaluation after the brewery pre-treatment is on line to 
identify and capitalize on optimization opportunities. 
 
If the brewery pre-treatment initiative is delayed or shelved, we would recommend looking at other 
optimization options.  This would include balancing the brewery effluent flow over the entire week to allow 
optimization to be done by modifying the influent load profile. 
 
Overall there are substantial opportunities to reduce energy consumption at the WRC and feel that they 
warrant further investigation.  This could be undertaken with Energy Efficiency Feasibility Studies, designed 
to provide a higher level of study leading to an investment grade analysis.  Following the studies, project 
incentives are available that would reduce the payback further and lessen the capital burden on the City of 
Vernon. 
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1 Introduction 

1.1 BACKGROUND 

In 2010, Associated Engineering conducted a benchmarking study for Municipal Wastewater Treatment 
Plants for BC Hydro Power Smart.  The intent of the study was to determine the potential for energy 
conservation in that sector.  One of the facilities included in the study was the Vernon Water Reclamation 
Centre (WRC).   
 
While the results of that study showed that this facility was a relatively high consumer of electricity, it also 
showed that the unique circumstances of this site led to the result.  However, the study did point to some 
potential opportunities to reduce consumption, particularly in their aeration and effluent pumping.  The 
aeration issue will soon be rectified with new machinery currently on order; however, the effluent pumping 
opportunity remains.   
 
This end-use assessment provided an opportunity for Associated Engineering to tour the plant with both 
process and energy efficiency specialists, to identify and quantify, where possible, energy conservation 
measured (ECMs).  While the scope of this study was limited to the WRC itself, potential opportunities were 
evaluated at a high level on the spray irrigation distribution network. 
 
1.2 REVIEW TEAM 

The Associated Engineering team involved in conducting the site investigation and analysis, along with their 
roles, are listed in Table 1-1. 

 
Table 1-1 

Team Members 

Team Member Roles 

Charlie Smeenk, CEM, PMP, P.Eng. Project Manager/Site Investigation/Technical Leader 

Eustina Musvoto, Ph.D., P.Eng. Site Investigation/Process Analysis 

Sean Bolongaro, C.Eng., M.I.Mech.E., P.Eng. Quality Assurance 

1 
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2 Analysis 

2.1 OPPORTUNITY IDENTIFICATION 

The site review team reviewed the data and findings form the benchmarking study before visiting the WRC 
on February 13, 2013.  A discussion on the process and operational parameters and issues was held on 
site with operational staff and City management. 
 
Following the meeting, a site tour was undertaken to view and discuss the equipment and operation.  
Nameplate data was taken on key pieces of equipment and the operational parameters were defined and 
observed.  Energy saving opportunities were discussed in terms of their viability and impact on the overall 
operation. 
 
Following the site investigation, a list of potential ECMs was established.  A list of trend data and process 
questions was submitted and answered over the following weeks.  This information was used to quantify 
and qualify the ECMs identified. 
 
2.2 UTILITY RATES 

2.2.1 Electricity 

The WRC is billed under two rate structures.  The charges for the plant for the entire year and the 
effluent pumping to MacKay Reservoir, in a non-irrigation season, is shown in Table 2-1.   

 
Table 2-1 

BC Hydro Large General Service Rate 
 

Basic Charge $0.1925 per day 

Demand Charge 
$0.00 per kW for first 35 kW 
$4.69 per kW for next 115 kW 
$9.00 per kW for remaining kW 

Energy Charge 

Part 1: 
$0.0937 per kWh for first 14,800 kWh 
$0.0451 per kWh for remaining kWh up to baseline 

Part 2: 
$0.0942 per kWh for usage up to 20% above baseline 
$0.0942 per kWh for savings down to 20% below baseline (credit) 
Usage or savings beyond 20% of baseline are based on Part 1 prices 

Rate Rider 5% Rate Rider applied to all charges, before taxes and levies. 

 

2 
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The large general service (LGS) conservation rate was introduced to provide an increased financial 
incentive to consumers to conserve electricity by applying a credit or charge at a higher rate for 
consumption under or over the historical average.  This incentive is applied to the difference 
between the monthly consumption and a baseline (three-year rolling monthly average) for that 
month.  Under this structure, the conservation rate provides an incentive for efficiency measures for 
the first three years as, after that, the new consumption level will form the baseline.  The total 
rebate available under the conservation rate is equal to $0.0982/kWh for the annual amount saved.  
 
During irrigation season, the main discharge pump to the MacKay Reservoir is changed to a pump 
fed by feeder, served by the irrigation rate schedule.  In a non-irrigation season, the circuit is 
broken at the pole to prevent the irrigation rate pump from being operated.  The rate is lower than 
the LGS conservation rate and does not attract a demand charge.  The main features of this rate 
structure are shown in Table 2-2. 

 
Table 2-2 

BC Hydro Irrigation Rate 
 

Basic Charge none 

Demand Charge none 

Energy Charge 

Irrigation Season (March 1 to October 31) 
$0.0441 per kWh  

Non-Irrigation Season (November 1 to February 31) 
$0.0441 per kWh for the first 150 kWh 
$0.3495 per kWh for consumption above 150 kWh 

Rate Rider 5% Rate Rider applied to all charges, before taxes and levies. 

 
For the purposes of this EUA, reductions in LGS consumption will affect the overall cost at 
$0.0451/kWh and irrigation consumption at $0.0441/kWh.  The LGS conservation rate rebate will 
be shown as a reduction to the capital cost as it occurs over the first three years only.  
 
2.2.2 Natural Gas 

Natural Gas is supplied by Direct Energy on a variable rate basis.  For the purposes of this EUA, 
reductions in gas consumption will be assessed at the average rate for the last 12 months of data 
given.  This equated to $3.78/GJ, plus $0.10 management fee plus $1.50 for carbon tax for a total 
of $5.38/GJ. 
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2.3 GREENHOUSE GAS EMISSIONS 

No carbon equivalent value was assigned to reductions in electricity consumption as they do not form part 
of the Provincial carbon accounting procedure and are not charged for on utility bills. 
 
For natural gas we have used 50 kg of carbon equivalent per GJ of energy. 
 
The value of all carbon emission reductions was set at the current carbon tax rate of $30/tonne. 
 
2.4 UTILITY CONSUMPTION PROFILE 

2.4.1 Electricity 

The electricity consumption profile for 2011 and 2012 is shown in Table 2-3.  These numbers were 
collated from a combination of two electricity accounts, the LGS and irrigation rate.  There are 
inaccuracies in the table that cannot be reconciled, as the billing periods for the two rate structures 
are different.  This causes anomalies, particularly at the beginning and end of the irrigation season, 
March and November.  As well, the irrigation rate is billed on two and four month schedules, as 
opposed to monthly for the LGS consumption. Therefore, only the average monthly value of the 
irrigation consumption and cost could be included in the total consumption and cost, and not 
account for variations in monthly irrigation consumption. 
 

Table 2-3 
2011 / 2012 Electricity Consumption 

 

Year Month Days in Billing 
Period 

Demand
kW 

Monthly Consumption
kWh 

Average Consumption
kWh/day 

Energy Cost

20
12

 

Dec 30 1,155 620,400 20,680 $39,006 

Nov 33 1,110 446,400 13,527 $26,958 

Oct 30 817 717,300 23,910 $37,133 

Sep 29 862 736,500 25,397 $40,017 

Aug 33 781 780,900 23,664 $40,297 

Jul 29 822 744,900 25,686 $39,646 

Jun 30 874 678,000 22,600 $37,904 

May 32 841 667,200 20,850 $35,810 

Apr 29 790 608,400 20,979 $32,205 

Mar 29 744 603,000 20,793 $29,236 

Feb 32 1,141 627,600 19,613 $35,982 

Jan 29 1,032 598,800 20,648 $33,284 
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Year Month Days in Billing 
Period 

Demand
kW 

Monthly Consumption
kWh 

Average Consumption
kWh/day 

Energy Cost

20
11

 

Dec 30 1,167 624,000 20,800 $36,618 

Nov 29 1,153 405,600 13,986 $25,194 

Oct 32 780 702,200 21,942 $34,179 

Sep 30 843 691,400 23,045 $34,966 

Aug 29 802 681,800 23,509 $34,014 

Jul 32 783 729,800 22,805 $35,802 

Jun 30 846 652,800 21,760 $33,079 

May 33 846 687,600 20,836 $34,733 

Apr 29 802 621,600 21,434 $29,980 

Mar 29 770 624,000 21,517 $28,039 

Feb 29 1,176 624,000 21,517 $34,341 

Jan 32 1,167 688,800 21,525 $35,239 

 
The demand drops significantly during irrigation season, due to the nature of the rate structure, 
which does not charge for demand during irrigation season. 
 
The total consumption remains relatively constant, other than at the irrigation season shoulders, 
which, as explained earlier, is due to the inability to match billing cycles.  In the initial benchmarking 
report, it was stated that the consumption was much lower in the summer than it is. This 
assumption was due to the fact that the utility data provided was for the entire plant and included 
the irrigation rate consumption. 

 
2.4.2 Natural Gas 

The natural gas consumption for 2011, and up to September 2012, is shown in Figure 2-1.  The 
consumption varies seasonally as expected as it is only used for space and ventilation heating.  
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Figure 2-1 - Natural Gas Consumption 
 
2.5 PROCESS DESCRIPTION 

2.5.1 Background 

Wastewater generated in the Greater Vernon area (Vernon, parts of Coldstream, Okanagan 
Landing and Blue Jay Subdivision) is treated at the Vernon WRC located at 2100 - 43rd Street.  This 
centre has been in operation at this location since the 1930’s. The facility has been expanded and 
upgraded a number of times, and currently services a population of 36,000.  The facility provides 
tertiary treatment and disinfection to wastewater from the region, with final effluent being reclaimed 
to lands south of Vernon.   
 
A high level process flow diagram of the WRC is contained in Appendix A and is described below.  

 
2.5.2 Process Description 

Headworks 
Influent is screened in 6 mm screens and the grit is removed using vortex grit classifiers in the 
headworks of the facility.  The screens and grit classifier are shown in Figures 2-1 and 2-2. 
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Primary Treatment 
Three 57 hp (42 kW) pumps, operating on variable frequency drives (VFDs) pump influent to three 
lanes of primary clarifiers, as shown in Figure 2-3.  During primary clarification, heavy solids settle 
to the bottom of the tanks, and are removed and pumped to sludge processing.  Settled effluent 
flows forward for secondary treatment.  Scum is also removed from the top of the primary clarifiers.   

Figure 2-3 - Primary Clarifiers 
 
Secondary and Tertiary Treatment 
The Vernon WRC operates a biological nutrient removal (BNR) activated sludge (AS) system.  
There are three trains of bioreactors, each with anaerobic, anoxic and aerobic zone, as shown in 
Figure 2-4.  This complex type of treatment process is designed to remove nutrients (nitrogen and 
phosphorus) from the wastewater and reduce biological oxygen demand (BOD).  In addition to an 

Figure 2-2 - Grit Classifier 

Figure 2-1 - Inlet Screens 
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aeration system, typical of conventional activated sludge processes, there is a system of 
recirculation between the zones in the bioreactor e.g., nitrate is recycled from the aerobic zones to 
the anoxic zones and volatile fatty acids (VFAs) are provided to the anaerobic zones from a 
fermenter tank.   

Figure 2-4 - BNR Trains 
 

Three 250 hp (187 kW) blowers, shown in Figure 2-5, are available to provide aeration to the 
bioreactors.  These blowers are oversized and only one is in operation.  In addition, operators have 
disconnected the fine bubble diffused aeration system from the aeration pipework to release 
pressure in the line.  This has resulted in over-aeration of Bioreactor No. 1.  There is a new rotary 
lobe blower on order that will be installed in place of one of the existing units.  This unit will operate 
on a VFD and negate the need to blow off air and, therefore, waste energy.  

Figure 2-5 - Aeration Blowers 
 

Tank contents are also mixed, using 18 (six in each bioreactor) Flygt submersible mixers.  
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The liquid flowing out of the bioreactors flows into the secondary clarifiers, shown in Figure 2-6, via 
a splitter box.  The Vernon WRC has three circular secondary clarifiers, which are large open-air 
tanks where solids settle to the bottom of the tanks as sludge.  A portion of this sludge, return 
activated sludge (RAS), is returned to the bioreactors and the remainder is sent to sludge 
processing.  Effluent from the top of the clarifiers flows to either a filtration and UV system, 
(summer operation) or to a high lift pump station for pumping to the Mackay Reservoir (winter 
operation).   

Figure 2-6 - Secondary Clarifier 
 

Final Effluent Treatment and Disinfection 
A unique aspect of the Vernon WRC is the fact that the final effluent is re-used and not discharged 
back into the lake, as is the case in Kelowna and Penticton.  Effluent flows from the BNR AS 
system described above, through a sand filtration system to further polish the effluent before 
pumping it into the reclamation system. 

 
In summer, when the effluent is used in the local irrigation system, it is disinfected in an UV 
disinfection system (Trojan UV 3000) where UV light is applied to effect pathogen kill.  There are 
three banks of UV lights, shown in Figure 2-7, each with 176 tubes of approximately 100 watts in 
each.  The banks are turned on and off to match load.   
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Figure 2-7 - UV Disinfection System 
 

In addition to the UV disinfection, the final effluent is chlorinated at a remote station before entering 
the supply for the Rise Golf Course, and at the MacKay Reservoir pump house as it is pumped out.  
This process is required to meet the permit requirements and is done away from the main plant.  

 
Final Effluent Pumping 
The final effluent flows through the sand filters into a balancing lagoon before being pumped to the 
irrigation storage at MacKay Reservoir.  This lagoon allows the plant to pump at a constant flow 
rate of approximately 500 m3/hr.   
 
In winter, all of the final effluent is pumped southwest, over the hill to Mackay Reservoir.  In 
summer, a portion of the filtered and disinfected flow is used to directly irrigate the local golf course 
(The Rise). The effluent is pumped via one of two 450 hp (337 kW) pumps and one 300 hp 
(224 kW) pump, shown in Figure 2-8.  The 450 hp pumps are served by different feeders: one on 
each of the two rate structures, as described earlier.  In winter, the summer pump is isolated from 
the grid by BC Hydro by disconnecting the power at the pole. 
 
The effluent pumps are a considerable load on the plant, contributing to approximately 30% of the 
demand charges and nearly 50% of the consumption. 
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Figure 2-8 - Final Effluent Pumps 
 

Effluent is boosted over the hill by a boost station with two 200 hp (149 kW) pumps and one 100 hp 
(75 kW) pump.  The same effluent is pumped to irrigation customers on the south and north side of 
the hill by a pump station at MacKay Reservoir.  The spray irrigation system overview is shown in 
Appendix B.   

   
Sludge Processing  
A portion of sludge from the primary clarifiers is blended with process water in a fermenter tank and 
used to provide VFAs as a carbon source to the BNR AS process.  Waste fermented sludge is 
pumped to a blend tank.  Waste activated sludge (WAS) from the secondary clarifiers, is thickened 
in a dissolved air flotation (DAF) system, shown in Figure 2-9, prior to pumping to the blend tank.  
Mixed sludge from the blend tank is pumped to one of two Alfa Laval centrifuges, shown in 
Figure 2-10, for dewatering.  The dewatered sludge is composted and sold commercially as soil 
fertilizer (OGOGROW).   

Figure 2-9 - Dissolved Air Flotation 
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Figure 2-10 - Centrifuges 
 

Odour Control  
There are a significant number of residential developments in close proximity to the Vernon WRC.  
As such, there are a number of odour control measures at the facility.   
 
Four 40 hp (30 kW) odour control blowers, pull foul air from the primary clarifiers and the 
fermenters in two pairs of duty / standby fans.  This foul air is pumped into Cell 4 of the bioreactors 
(first aeration cell) for treatment.   
 
Foul air from the headworks, centrifuges, DAF and the truck loading facility is removed by two 
40 hp fans and fed to two carbon towers for odour removal.  These fans have a capacity of 
approximately 12,000 SCFM (20,400 m3/hr) and do 12 air changes per hour when both running.  
One of these fans run continuously, while the other turns off if the outside air is below 10oC in off 
hours (4:00 p.m. to 7:30 a.m.).  There is gas detection in the building, but it only operates as an 
alarm and not for control purposes.  
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3 Energy Conservation Measures 

3.1 EFFLUENT PUMPING EFFICIENCY 

3.1.1 Overview 

The final effluent is pumped from the WRC to MacKay Reservoir with two distinct sets of pumps, as 
described earlier.  One pump is fed directly from the irrigation network feeder and has its power 
physically disconnected at the pole during non-irrigation season.  If one of the pumps is more 
efficient than the other, the WRC cannot use the higher efficiency unit throughout the year, due to 
the rate structure. 
 
With the available data, it is not possible to accurately quantify the seasonal difference in power 
consumption.  However, if the monthly averages of kWh for the irrigation versus non-irrigation 
season were compared, it would reveal a difference in energy intensity over the two seasons.  As 
the majority of the heating is done by natural gas, the only major seasonal variation is the pump 
used and how often the smaller 300 hp pump is used. 
 
Changes to the operational sequence and identification / remediation of inefficient units could result 
in substantial reductions in electricity consumption. 
 
3.1.2 Potential Savings 

Table 3-1 shows the total electricity consumption per month and pumping efficacy for 2011 and 
2012. 
 

Table 3-1 
Electricity Consumption versus Treatment Volume 

 

Month 

LGS 
Consumption 

kWh 

Irrigation 
Rate 

Consumption
kWh 

Total 
Consumption

kWh 

Average 
Consumption 

kWh/Day 

Average 
Flow 
L/Day 

Energy 
Intensity 

kWh/L 

20
12

 

December 605,315 605,315 19,526 10,187 1.92 

November 403,876 403,876 13,463 10,715 1.26 

October 392,645 343,263 735,908 23,739 11,317 2.10 

September 408,410 332,190 740,600 24,687 11,444 2.16 

August 414,895 343,263 758,158 24,457 12,086 2.02 

July 432,195 343,263 775,458 25,015 12,772 1.96 

June 412,772 257,220 669,992 22,333 12,067 1.85 

3 
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Month 

LGS 
Consumption 

kWh 

Irrigation 
Rate 

Consumption
kWh 

Total 
Consumption

kWh 

Average 
Consumption 

kWh/Day 

Average 
Flow 
L/Day 

Energy 
Intensity 

kWh/L 

May 391,964 265,794 657,758 21,218 11,464 1.85 

April 358,512 257,220 615,732 20,524 11,301 1.82 

March 408,378 265,794 674,172 21,747 11,140 1.95 

February 552,269 552,269 19,724 10,588 1.86 

January 640,848 640,848 20,673 10,272 2.01 

20
11

 

December 603,916 603,916 19,481 11,244 1.73 

November 407,519 407,519 13,584 11,285 1.20 

October 382,895 312,263 695,158 22,424 11,932 1.88 

September 382,248 302,190 684,438 22,815 12,032 1.90 

August 400,044 312,263 712,307 22,978 12,526 1.83 

July 406,000 312,263 718,263 23,170 12,410 1.87 

June 389,111 258,480 647,591 21,586 12,335 1.75 

May 396,558 267,096 663,654 21,408 12,072 1.77 

April 371,658 258,480 630,138 21,005 11,775 1.78 

March 458,601 267,096 725,697 23,410 11,695 2.00 

February 602,532 602,532 21,519 11,573 1.86 

January 667,275 667,275 21,525 11,518 1.87 

 
There are differences in the monthly energy intensity values, with November being an anomaly 
each year.  However, excluding November, the values range from 2.16 to 1.75 kWh/L.  If this 
difference could be reduced by even half, there is a potential for a 900,000 kWh consumption 
reduction. 
 
3.1.3 Cost Estimate 

The ECM would involve a detailed investigation to determine the best operating strategy and 
identify the units that are performing poorly.   
 
An effective way to accurately measure the performance of pumps, versus their original specified 
performance, is by the use of a Yatesmeter.  Associated Engineering is the Western Canadian 
certified testing agent for this technology and would normally recommend these tests; however, the 
configuration of the pumps may limit our ability to use this method. 
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Yatesmeter testing is a thermodynamic testing method, measuring the temperature change in the 
fluid between the suction and discharge sides of the pump, due to inefficiencies in the pump.  This 
method of testing is not only highly accurate, but able to be done on pumps in place, providing 
valuable information on the current state of the pumps and their performance characteristics.   
 
The tests involve placing highly sensitive pressure and temperature probes in the suction and 
discharge of the pump.  The discharge probe is fitted temporarily to a fitting on the discharge piping 
via a threaded adaptor, and the inlet probe is placed in the basin near the inlet.  The input power is 
measured via a power meter, which is attached to the MCC feeding the motor.  During the tests, 
the head on the pump is varied by throttling the discharge valve.  The tests produce performance 
curves including efficiency, power, and head flow curves. 
 
In this installation, Yatesmeter testing, while preferable, may not be possible as the inlet of the 
pump did not appear to be accessible.  We recommend exploring this option in more detail with 
operations to determine if modifications can be made to the inlet to accommodate the test.  If not, 
we recommend that testing by other means be conducted to determine the relative efficiency of the 
units. 
 
The ability to test the units is also compromised by the power supply configuration.  Testing of all 
three units can only be done in the irrigation season, as the irrigation feed is disconnected in the 
winter and one pump is rendered inoperable.  The only options in the current configuration are to 
do tests in both seasons or to do it in the summer and run the winter pump at that time as well.  
Both methods will have cost implications by either having to go to site twice or by incurring extra  
demand charges by running the winter pump in the summer. 
 
The best configuration for the WRC would be to have a sub meter on a feed serving all three 
pumps.  This configuration would allow the calculations of irrigation rate power to be done by net 
metering rather than current dedicated feed and meter configuration.  The following would apply in 
this proposed configuration: 
 
 The WRC would be able to run either 450 hp pump at any time, which would provide 

redundancy in their operation.   
 The 300 hp pump would be charged on the irrigation rate in the summer, where it should 

be, and reduce demand charges. 
 Operation of the system should be easier for BC Hydro as they would not have to 

physically transfer the pump feed. 
 
Testing of the pumps, including the direct costs to the WRC, would be in the range of $20,000.  An 
order-of-magnitude to re-configure the feeds to allow for sub metering of the pump station would be 
$150,000.  A provisional sum for refurbishing one pump would be $50,000. 
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3.1.4 ECM Summary 

The economic and environmental potential of improvements in the effluent pumping arrangement 
and strategy is shown in Table 3-2. 
 

Table 3-2 
Effluent Pumping Efficiency 

 
Summary 

Annual Electricity Reduction (kWh) 900,000 

Average Monthly Demand Reduction (kW) 2251 

Annual Gas Consumption Reduction (GJ) 0 

Annual Greenhouse Gas Reduction (kg CO2 eq.) 0 

Annual Electricity Consumption Savings $41,000 

Annual Demand Savings  $16,000 

Annual Gas Savings (including Carbon) $0 

Total Annual Savings  $57,000 

Total Cost to Implement  $220,000 

Large General Service Conservation Rate Rebate $37,0005 

Net Cost to Implement $183,000 

Simple Payback (Years) 3.2 
1Irrigation season only and assuming that the 300 hp pump runs for a period each summer month. 
2Applied in the five non irrigation months only. 

 
3.2 DEMAND BASED VENTILATION IN THE PROCESS BUILDING 

3.2.1 Overview 

The ventilation in the main process building, as described earlier, operates at 12 air changes per 
hour during working hours and, when the outside temperature is above 10oC, at 6 air changes per 
hour.  Assuming that the night time temperature goes below this value for six months, the average 
air change is likely over 10 per hour.  There is air quality monitoring in the building, but this does 
not play a part in the control strategy and is for alarm only. 
 
While this does provide adequate ventilation, this prescriptive strategy likely consumes more 
energy than needed to provide the required air quality.  Controlling to maintain air quality is allowed 
under the code, and is becoming more and more common with increasing concerns about energy 
costs and climate change.  Revising the control strategy to one based on the quality of the air, will 
reduce both electricity consumption and gas consumption used to heat the ventilation air.   
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A revision of the ventilation configuration to provide displacement ventilation, rather than the current 
configuration to and from high ducts, would also increase the effectiveness of the ventilation and 
reduce the required air flow.  Additional sealing of the outside of the building would also reduce the 
ventilation requirement, as it would make it easier to keep the pressure negative and reduce 
external odours. 
  
3.2.2 Potential Savings 

A rough estimate, based on ventilation in similar installations, is that five air changes on average 
should be adequate to provide the required air quality.  As the area is served by two 40 hp fans, 
this would roughly be equal to turning one fan off.  This would equate to approximately 
250,000 kWh per year.  There would also be an equivalent demand reduction most months if the 
second fan did not have to operate.  For this analysis, we will assume that this will happen in all but 
the hottest four months.   
 
There would be savings in gas consumption, as well as the air being tempered before being 
introduced to the space.  It is impossible to estimate the gas that is used in these buildings, but for 
this level of study, a rough estimate would be half of the gas being consumed in the head works 
building.  With 3,300 GJ consumed in total in 2011, this ECM could reduce this value by 25% or 
roughly 800 GJ. 
 
There could also be an indirect savings in replacement costs of the carbon media in the filters.  
With reduced airflow the media should last longer.  Operations staff reported that the last change 
cost approximately $200,000.  At this level of study, we are unable to quantify the increased life and 
therefore savings and have not included it in the analysis.   
 
3.2.3 Cost Estimate 

An order-of-magnitude cost for either installing additional sensors or relocating the current ones 
and incorporating them into an air quality control strategy, would be $20,000. 
 
Reconfiguring the supply ducts and additional sealing would likely be in the $40,000 range. 
 
There would be around $10,000 of engineering for the above, for a total of roughly $70,000. 
 
3.2.4 ECM Summary 

The economic and environmental potential of increasing the control and modifying the distribution 
of the process building ventilation is shown in Table 3-3. 
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Table 3-3 
Process Building Demand Based Ventilation 

 
Summary 

Annual Electricity Reduction (kWh) 250,000 

Average Monthly Demand Reduction (kW) 20 

Annual Gas Consumption Reduction (GJ) 800 

Annual Greenhouse Gas Reduction (kg CO2 eq.) 40,000 

Annual Electricity Consumption Savings $11,500 

Annual Demand Savings  $2,000 

Annual Gas Savings (including Carbon) $4,500 

Total Annual Savings  $18,000 

Total Cost to Implement  $70,000 

Large General Service Conservation Rate Rebate $25,000 
Net Cost to Implement $45,000 
Simple Payback (Years) 2.5 

 
3.3 ULTRAVIOLET ENERGY INTENSITY CONTROL 

3.3.1 Overview 

The UV disinfection system operates in disinfection season and is controlled by turning banks on 
and off with the varying flow.  There are three banks that consume 18 kW each.  There is a 
controller on the system that can vary the intensity and therefore load with the flow.  This was 
disconnected some years ago as it was problematic, resulting in the current On/Off strategy. 
 
Upgrading the control system to include a new UVT analyzer and re-programming the logic of the 
controller, which could match intensity to flow, could reduce power consumption. 
 
3.3.2 Potential Savings 

At a high level, if the consumption is stepped to the next highest level, rather than ramped to meet 
demand, there is at a minimum, 50% excess capacity throughout the range.  A simple illustration of 
this is shown in Figure 3-1. 
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Figure 3-1 - Stepped versus Ramped Control 
 
Based on the above, a minimum of 9 kW could be saved throughout the year, for a total of 
46,000 kWh over the seven irrigation months that it operates.  No demand savings could be 
guaranteed with this measure, as the plant could still hit peak loads. 
 
3.3.3 Cost Estimate 

As the system has an adjustable level control, albeit problematic, we can assume that the basis for 
adjustable control is there.  Without diagnosing the problem we cannot determine what the extent of 
the repairs and any automatic integration with the flow measurement will cost.  For the purposes of 
this study, we will allow a provisional cost of $15,000, based on the price of a new UVT analyzer 
and programming, assuming that the existing controller is operational. 
 
3.3.4 ECM Summary 

Table 3-1 
Ultraviolet Energy Intensity Control 

 
Summary 

Annual Electricity Reduction (kWh) 47,000 

Average Monthly Demand Reduction (kW) 0 

Annual Gas Consumption Reduction (GJ) 0 

Annual Greenhouse Gas Reduction (kg CO2 eq.) 0 

Annual Electricity Consumption Savings $3,600 

Annual Demand Savings  $0 
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Summary 
Annual Gas Savings (including Carbon) $0 

Total Annual Savings  $3,600 

Total Cost to Implement  $15,000 

Large General Service Conservation Rate Rebate $5,000 
Net Cost to Implement $10,000 
Simple Payback (Years) 2.8 

 
3.4 DIRECT IRRIGATION PUMPING TO NORTHERN CUSTOMERS 

3.4.1 Overview 

During irrigation season, all of the water, except that to The Rise Golf Course, is pumped over the 
hill to the reservoir.  It is then chlorinated and pumped back to feed the northern irrigation 
customers.  During peak irrigation season, up to 50,000 m3/d is pumped north, while 12,000 m3/d is 
being pumped in a parallel line south, through a booster station to the reservoir.  If the effluent from 
the WRC could be directed into the northern spray irrigation system, considerable savings could be 
realized in the following areas: 
 
 Pumping back from the reservoir 
 Boosting over the hill 
 Possibly chlorination costs if the dosage could be reduced with lower feed line lengths. 

 
3.4.2 Potential Savings 

The energy savings potential was determined by comparison to the parameters listed below and 
under the following operational assumptions: 
 
 450 hp is required to pump 12,000 m3/d up 175 m; the same volume is raised a 75 m at the 

booster station. 
 Mackay Reservoir pumps lift approximately 35 m.  If the flow was diverted into the irrigation 

system on the North side, 12,000 m3/d would not have to be lifted to the top of the hill from 
the reservoir.  

 Irrigation is done for seven months; however, due to irrigation schedules, we assume that 
the savings can only be made over five months of continuous operation. 

 
On this basis, an estimate of the energy savings potential is over 750,000 kWh per year.  As this is 
charged on the irrigation rate, there is no equivalent demand savings. 
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3.4.3 Cost Estimate 

It is impossible to estimate a cost for the above until the configuration is reviewed.  As this was 
outside of the scope of this assessment, we will only allow a provisional sum of $200,000. 
 
3.4.4 ECM Summary 

The economic and environmental potential of a reconfiguration of the spray irrigation pumping 
system to directly pump to northern customers, when possible, is shown in Table 3-4. 
 

Table 3-4 
Direct Irrigation Pumping to Northern Customers 

 
Summary 

Annual Electricity Reduction (kWh) 750,000 

Average Monthly Demand Reduction (kW) 0 

Annual Gas Consumption Reduction (GJ) 0 

Annual Greenhouse Gas Reduction (kg CO2 eq.) 0 

Annual Electricity Consumption Savings $34,000 

Annual Demand Savings  $00 

Annual Gas Savings (including Carbon) $00 

Total Annual Savings  $34,000 

Total Cost to Implement  $200,000 

Large General Service Conservation Rate Rebate $0 

Net Cost to Implement $200,000 

Simple Payback (Years) 6.0 

 
3.5 ENERGY RECOVERY TO AND FROM MACKAY RESERVOIR 

3.5.1 Overview 

As stated in the previous ECM, the water is pumped over the hill and back again for irrigation 
storage and re-use.  At the inlet into MacKay Reservoir, and also at a station on the north side of 
the hill, the pressure is reduced.  The energy dissipated through the pressure reducing valves could 
be turned into electrical energy and put back into the grid to offset consumption in the main plant or 
pump stations. 
 
This option will not only be attractive for the spray irrigation program as a whole, but also for BC 
Hydro who offer attractive incentives through their new load displacement program. 
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3.5.2 Potential Savings 

The two locations that could be used to generate electricity are shown in the diagram in 
Appendix B.   
 
The potential energy for both locations and the operational assumptions are listed in Table 3-5. 
 

Table 3-5 
Potential Pressure Recovery Locations 

 
 North Side PRV Station MacKay Reservoir Inlet 

Flow (m3/d) 12,000 50,000 

Head (m) 85 38 

Duration 10 weeks1 Year Round 

Power (kW) 400 46 

Annual Energy (kWh) 675,000 400,000 
1Flow varies throughout the season and day.  This value is based on pumping an assumed 85% 
of the annual WRC volume back to serve Northern customers. 

   
3.5.3 Cost Estimate 

Based on previous projects, the cost of the turbine generator unit itself would be approximately 
$150,000 for the MacKay Reservoir unit and $250,000 for the northern PRV station.  Assuming that 
the energy could be used to displace load rather than to sell it under the standing offer, the 
interconnection could be relatively simple.  Assuming this and that the turbine-generators could be 
housed in existing buildings, and integrated into existing infrastructure, a multiplier of four could 
provide a reasonable order-of-magnitude cost. 
  
3.5.4 ECM Summary 

The economic and environmental potential of recovering hydraulic energy on both sides of the hill is 
shown in Table 3-6.  
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Table 3-6 
Energy Recovery to and from MacKay Reservoir 

 
 Reservoir End 

Energy Recovery 
Northern PRV 
Station Energy 

Recovery 
Annual Electricity Reduction (kWh) 400,000 675,000 

Average Monthly Demand Reduction (kW) 46 4001

Annual Gas Consumption Reduction (GJ) 0 0 

Annual Greenhouse Gas Reduction (kg CO2 eq.) 0 0 

Annual Electricity Consumption Savings $18,0002 $30,0002 

Annual Demand Savings 03 $7,000 

Annual Gas Savings (including Carbon) 0 0 

Total Annual Savings  $18,000 $37,000 

Total Cost to Implement  $600,000 $1,000,000 

Large General Service Conservation Rate Rebate $0 $0 

Net Cost to Implement $400,000 $600,000 

Simple Payback (Years) 33 27 
1Reduction for two months only. 
2Based on using the irrigation rate at the reservoir and LGS on the northern station. 
3No demand considered at the reservoir due to the irrigation rate structure. 
 

Although the paybacks appear unattractive on their own, with Load Displacement incentive funding, 
these can be reduced to 23 and 19 years, respectively.   
 
If implemented with previous ECM the return would be less, as the volume would be decreased, 
however there could also be economies in implementing the measures simultaneously as well as 
potential capital funding for each. 
 
Finally, if the measure could be implemented with a direct connection to a dedicated load and had 
no grid interconnection the capital cost could be reduced.  This may be possible on the north side if 
the PRV and booster stations are relatively close together. 
 

3.6 FUTURE OPTIMIZATION PROSPECTS 

3.6.1 Overview 

Untreated brewery wastewater discharged to the City sewer system impacts the WRC in a number 
of ways, some detrimental and others potentially positive.  Most obviously the five-day/week 
operation of the brewery results in significant load variation to the WRC.  Equalization of the 
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brewery flow and load would potentially assist the City of Vernon and make it easier to operate the 
WRC in a more efficient manner, particularly in terms of bioreactor blower operation and dissolved 
oxygen control. 
 
The potentially positive aspect of the brewery wastewater discharge relates to the brewery 
wastewater characteristics.  The high-carbon (e.g. BOD and COD), low nutrient brewery 
wastewater results in wastewater received at the WRC having very high average levels of BOD; 
nitrogen levels, while still elevated, are more typical for municipal wastewater.  Data complied 
during the previous BC Hydro Power Smart benchmarking study revealed average annual 
wastewater BOD concentrations in excess of 400 mg/L.  This is 50 to 100% higher than other 
municipal wastewaters in British Columbia.  The total Kjeldahl nitrogen (TKN) concentrations of 
55 mg N/L are somewhat higher than those of some other community’s wastewater, but to a lesser 
extent relative to BOD.  As discussed below, this situation likely explains the very low average 
annual effluent NOx concentration of 2.0 mg N/L that was reported for the WRC in the earlier 
Power Smart study.   
 
A three-stage BNR process, as that used at the WRC, cannot typically produce such low levels of 
effluent NOx.  However, a high wastewater carbon to nitrogen ratio can result in additional 
heterotrophic uptake of nitrogen for cell synthesis.  This can prevent it from being oxidized to 
ammonia, and subsequently reduced to NOx, allowing less wastewater-derived nitrogen to leave 
the WRC in effluent and instead being contained in the waste biomass.  Planned pre-treatment of 
the brewery wastewater might impact the level of effluent NOx that can be achieved at the WRC.  
This issue may or may not be important, depending on the allowable effluent NOx levels for the 
effluent irrigation uses. 
 
Similarly, short-chain VFAs contained either in the raw brewery wastewater or in its solids that are 
fermented at the WRC, will enhance the biological phosphorous removal capability of the WRC 
treatment process.  While effluent phosphorous data were not contained in the earlier Power Smart 
study, it is likely that achieved effluent phosphorous concentrations are very low and likely lower 
than achieved with a more typical municipal wastewater.  Future provision of brewery pre-treatment 
could potentially result in higher WRC effluent phosphorous concentrations.  If this situation 
materializes, its importance will again depend on allowable phosphorous levels in effluent used for 
irrigation. 
 
As discussed above, implementation of brewery pre-treatment, as is currently proposed, may 
impact WRC operations and effluent quality.  Even if effluent quality changes are not an issue, 
operating the WRC with significantly reduced carbon load will necessitate changes to 
accommodate a reduced solids inventory and oxygen demand. 
 
If the brewery pre-treatment initiative happens in the short- to medium-term, there is likely minimal 
value in performing an optimization of the WRC process now.  However, after the brewery pre-
treatment is in place, there will be process parameters that will have to be adjusted and 
opportunities that can be exploited as a result of a more stable load profile.  We would recommend 
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doing a process simulation/evaluation after the brewery pre-treatment is on line to identify and 
capitalize on optimization opportunities. 
 
If the brewery pre-treatment is delayed or shelved, we would recommend looking at other 
optimization options.  This would include balancing the brewery effluent flow over the entire week to 
allow optimization to be done with a slightly modified influent flow characteristic. 
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4 Summary and Recommendations 

There are numerous energy conservation opportunities worth further investigation in and around the 
wastewater treatment plant.  The ECMs identified in this assessment are listed in Table 4-1. 

Table 4-1 
ECM Summary 

 

ECM  Effluent 
Pumping 
Efficiency 

Process 
Building 

Ventilation 

Ultraviolet 
Intensity 
Control 

Direct 
Irrigation 
Pumping 

MacKay 
Inlet Energy 

Recovery 

PRV Station 
Energy 

Recovery 

Annual Electricity Reduction 
(kWh) 

900,000 250,000 47,000 750,000 400,000 675,000 

Average Monthly Demand 
Reduction (kW) 

2251 20 0 0 46 4002 

Annual Gas Reduction(GJ) 0 800 0 0 0 0 

Annual GHG Reduction  
(kg CO2 eq.) 

0 40,000 0 0 0 0 

Annual Electricity 
Consumption Savings 

$41,000 $11,500 $3,600 $34,000 $18,0003 $30,0003 

Annual Demand Savings  $16,000 $2,000 $0 $00 0 $7,0004 

Annual Gas Savings  
(incl. carbon tax) 

$0 $4,500 $0 $00 0 0 

Total Annual Savings  $57,000 $18,000 $3,600 $34,000 $18,000 $37,000 

Total Cost to Implement  $220,000 $70,000 $15,000 $200,000 $600,000 $1,000,000

Large General Service 
Conservation Rate Rebate 

$37,0005 $25,000 $5,000 $0 $0 $0 

Net Cost to Implement $183,000 $45,000 $10,000 $200,000 $400,000 $600,000 

Simple Payback (Years) 3.2 2.5 2.8 6.0 33 27 
1Irrigation season only and assuming that the 300 hp pump runs for a period each summer month. 
2Reduction for two months only. 
3Based on using the irrigation rate at the reservoir and LGS on the northern station. 
4No demand considered at the reservoir due to the irrigation rate structure. 
5Applied in the five large general service rate structure months. 
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The first ECM, which has the largest potential, relates to efficiency improvements of the effluent pumping 
system.  However, this ECM assumes a potential efficiency increase based on our pump testing 
experience.  This is a large system, with a 24/7 operation driven by the BC Hydro irrigation rate structure.  
Only one of the main pumps can operate in winter, with the other for summer service only.  If one of the 
pumps is more efficient than the other, the WRC will not be able to realize the efficiency gain for the entire 
year, as the pump sequence is dictated by the season.  This configuration also has other disadvantages 
including: 
 
 Less pumping redundancy, particularly in the winter when the irrigation season pump feed is 

disconnected. 
 Little ability to compare the performance of the two units. 
 The supplemental 300 hp pump is permanently on the higher LGS rate and doesn’t benefit from the 

reductions afforded by the irrigation rate structure. 
 

The available consumption data does not provide enough information to determine which pump operates 
more efficiently, but there are differences in pumping efficacy.  Given that the effluent pumping represents 
nearly 50% of the WRC consumption, variances in pump efficiency likely plays a significant part.  Our 
recommendation is to test the pumps to determine their efficiency, and overhaul the pump or pumps as 
required to take them to their rated efficiency.  We would also recommend discussing with BC Hydro a sub-
metering arrangement where the pumps could all be fed from the same feed. They would then be charged 
to the irrigation rate in the summer by subtracting the final effluent pumping consumption from the WRC 
consumption during irrigation season. 
 
The process building ventilation also presents an electricity reduction opportunity if the ventilation was 
controlled by air quality, rather than at the current 12 air changes per hour.  Our experience shows that this, 
combined with sealing the outdoor air penetrations and modifying the inlet ducting to provide displacement 
ventilation, can greatly reduce the amount of ventilation air required.  This ECM also has the potential to 
reduce operating costs over the long-term by reducing the amount of air treated by the carbon filters, which 
should extend the life of the media. 
 
The re-instatement of the UV disinfection intensity control system would reduce consumption by matching 
the UV load to the flow and turbidity.  Currently the level of UV, and therefore electricity consumption, is 
controlled by an On/Off sequence, which over-treats the effluent most of the time.  The unit did have a 
controller, but it was disabled because it was problematic.  Depending on the level of the repair and/or 
upgrade to the control system, employing a controller that adjusts the light intensity to achieve the target 
dose with varying flow will reduce electricity consumption. 
 
The next three ECMs deal with potential efficiency improvements to the spray irrigation system.  Firstly, 
pumping directly into the northern irrigation system when in use, rather than pumping over the hill and back, 
would reduce the system energy consumption.  As well, the energy that is dissipated by pressure relief 
valves at the reservoir and at the PRV station could be recovered and turned into electrical energy to offset 
the WRC consumption.   
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The analysis of the opportunities of the spray irrigation system was done at a high level as it was outside of 
the scope of this assessment.  The true potential of these opportunities would have to be investigated with 
trend data, which was not available.  As well, the physical configuration of the reservoir inlet, PRV station 
and booster station needs to be investigated to assess the true potential of these options.   
 
The spray irrigation system options may be able to be implemented at the same time, which could provide 
economies, making the paybacks more attractive.  Additionally, the energy recovery options could attract 
additional funding through the BC Hydro load displacement program.  If implemented under this program 
and at the same capital cost, the paybacks could be reduced to 12 years at the inlet and 8 years at the PRV 
station. 
 
Finally, the overall process load may be reduced in the future if the effluent from the Okanagan Brewery is 
pre-treated before being discharged to the City sewerage collection system.  If the brewery pre-treatment 
initiative happens in the short- to medium-term, there is little value in performing a process optimization of 
the plant now.  However, after the brewery pre-treatment is in place, there will be process parameters that 
will have to be modified and opportunities that can be exploited as a result of a more stable load profile.  
We would recommend doing a process simulation/evaluation after the brewery pre-treatment is on line to 
identify and capitalize on optimization opportunities. 
 
If the brewery pre-treatment is delayed or shelved, we would recommend looking at other optimization 
options.  This would include balancing the brewery effluent flow over the entire week to allow optimization to 
be done by modifying the influent load profile. 
 
Overall, there are numerous opportunities to reduce energy consumption at the WRC that warrant further 
investigation.  This could be undertaken with a large or several individual Energy Efficiency Feasibility 
Studies.  These studies are fully funded by BC Hydro and are designed to provide for a higher level of 
study, leading to an investment grade analysis.  Following the studies, project incentives are available, 
which would reduce the paybacks further and lessen the capital burden on the City of Vernon. 
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Appendix A - Water Reclamation Centre Process 
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Appendix B - Spray Irrigation System 
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EVALUATION OF RECLAIMED WATER – OBJECTIVE 3 

SECTION OUTLINE 

There are five sections to this appendix which focuses on Objective 3 – Reclaimed Water:  

 The Preamble: This section provides the context for reclaimed water, including an overview 

of issues and priorities as discussed in Stage 1 and throughout Stage 2 and 3. The preamble 

provides the context for a more in-depth look into the technical components of Objective 3, 

namely the three key strategic areas of focus: best practices, extensions, and revenues. 

 Review of Spray Irrigation (SI) Program: Section 1.0 includes an evaluation of the 

program for 100% wastewater re-use. This section includes a review of existing practices, 

policies, available information, and key factors for the program. It acts as a comprehensive 

primer for the following section which focuses on ‘direction’ for the spray irrigation program 

going forward.    

 Planning Considerations and Alternative Reuse: Section 2.0 includes discussion for 

estimating new reclaimed water flows and comparing the options for disposing/reusing of 

reclaimed water. Areas of future study including communications, policy development, and 

engineering are outlined as well.   

 Program Direction and Financing: The final sections of this appendix summarize the 

program components including cost summaries and financial considerations for cost-

recovery and revenues. For consistency, this section mirrors the summary in the Stage 2/3 

Executive Direction report.  

Various supporting materials are provided at the end of this report as they were used in meetings and 

discussions with staff and the committees. 

The topics covered in this Appendix outline a basic template for reporting to stakeholders and Council on 

a regular basis as to the effectiveness and efficiency of the spray irrigation program.    
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PREAMBLE 

Objective 3:  

By 2019, the spray irrigation system is more efficient and there is consensus for a long-

term, regional reclaimed water program. 

For over 40 years, Vernon has spray irrigated treated effluent (reclaimed water) onto agriculture lands 

and golf courses, instead of discharge into Okanagan Lake. In the 1970’s when the spray irrigation 

program began, treated effluent was high in nutrients which can significantly harm receiving waters. 

Choosing to spray irrigate prevented discharge to Okanagan Lake and directly supported crop growth and 

irrigation in the Commonage area. Later, in the early 2000’s, treatment upgrades to the Vernon Water 

Reclamation Centre (VWRC) improved the quality of treated effluent and now, reclaimed water is low in 

nutrients. Better water quality lessens the risk to receiving waters and opens up other options for treated 

effluent reuse. Other options are likely required to plan for growth and new flows, such as finding new 

customers who can beneficially reuse flows. Three of the options include: expanding the spray irrigation 

system with new pipes to new lands, lake discharge, and water conservation (to prevent new flows from 

arising at all).  

Community support to continue with spray irrigation in its current form is mixed.  Risks of over application 

(for example in a heavy precipitation year), the costs of pumping more water than is necessary for crop 

health and low fees for reclaimed water supply are all factors that need addressing. On the other hand, 

the spray irrigation program is to some a source of local pride for environmental management. The 

achievements of the spray irrigation program are numerous and other municipalities in BC are exploring 

ways to incorporate reclaimed water re-use into their liquid waste management strategies. Therefore, 

there is support to continue with the spray irrigation program. However, new practices for the system are 

necessary to manage costs and still provide environmental and community benefit.  

This LWMP focused on reviewing the spray irrigation program, assessing the issues identified in Stage 1, 

and evaluated the merits of the three alternatives for reuse.  This included conducting an Environmental 

Impact Study to assess the effects of regular discharge to Okanagan Lake. The risks for discharge are 

considered low and can be managed through operational adjustments. The decision to go to the lake in a 

regular manner will be made at a later date, once options for reuse are studied in more detail, including 

the potential to partner with RDNO for regional non-potable supply. The information gathered as part of 

this LWMP is the start of deeper and broader information gathering to be done on the system over the 

next 5 years. What is uncovered during this time will be shared out to stakeholders and reported to 

Council within a multi-year consultation program with stakeholders, so that by 2019 there can be some 

consensus on the status of spray irrigation and its future direction can be defined. Implementing the multi-

year consultation program in concert with the Ministry of Environment may enable the City to select the 

balance of spray irrigation, lake discharge and other uses by 2019. 

The rest of this section provides additional background information based on the outline provided above. 
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1.0 REVIEW OF SPRAY IRRIGATION PROGRAM 

In 1970, the spray irrigation program began as an alternative to lake discharge. Similarly, since 1978, City 

staff and local committees have studied where and how reclaimed water should be reused to maximize 

water resources and minimize discharge to Okanagan Lake (previous LWMPs). Many different locations, 

uses, and customers have been proposed yet a clear direction to address issues of sustainability of the 

program has not yet been developed. 

In order to evaluate the concerns for the spray irrigation identified in Stage 1, as well as to identify 

strategies and actions for the LWMP, the following methodology was applied in Stage 2. The purpose of 

the review is to characterize the challenges of supply and demand for spray irrigation to inform the 

operation and reporting on the program to stakeholders and Council. The review includes the following 

topics: 

 Review the policy at a high-level, 

 Scan the regulations, 

 Update the lands included in the SI system (land base), 

 Calculate annual water crop requirements based on the Ministry of Agriculture and spray 

irrigation guidelines in BC, 

 Review meter records to check actual use with theoretical water crop requirements, and 

 Summarize water demands including future projections.  

1.1 Reclaimed Water: Beneficial Re-Use Policy  

Following an update in 2004, the Reclaimed Water Policy provides the direction for the way spray 

irrigation and treated effluent is reused and managed. The policy states: 

The City of Vernon is committed to the concept of beneficial reuse of reclaimed water where it is 

technically and economically feasible and that the deep lake outfall is to be used only under extraordinary 

circumstances.  

The City, in all cases, endeavors to achieve full cost recovery and income generation.  

The intent of the reclaimed water policy is to: 

 Reuse treated effluent (reclaimed water) to the greatest extent reasonable instead of 

discharging directly to Okanagan Lake, thereby providing benefits to the environment and to 

users of the system, 

 Direct discharge to Okanagan Lake only when there is insufficient capacity in the irrigation 

system, or other extraordinary events occur, 

 Ensure the program is affordable, 
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 Ensure that financing methods provide sufficient revenues to cover the costs of the program 

(although how to apply user-pay rates is not known), and 

 Operate the program in compliance with Vernon’s operational certificate (which is enforced 

by the Ministry of Environment). 

The policy states the purpose of the reclaimed water program but could be improved to clarify 

implementation. There is also a legal agreement with the Okanagan Indian Band which obligates Vernon 

to formally notify the Band of any discharges to the lake and limits phosphorous loading (kg) to the Lake 

from direct discharge. It is unlikely that the City would exceed these limits based on the nutrient removal 

capabilities at VWRC.  

1.1.1 Policy Achievements and Beneficial Use 

The reclaimed water policy has resulted in notable achievements, including: 

 Significant redirection of phosphorous and nitrogen to land from Okanagan Lake; 

 40 years of direct participation in local agriculture and tourism (e.g. hay, nursery, turf, golf); 

 No discharge to Okanagan Lake in 30 of the last 33 years of operation; 

 Interest and acknowledgement from other governments and agencies for reusing treated 

wastewater; 

 Estimated annual revenue of between $140,000 and $180,000; and, 

 Improved ability to manage levels in Mackay Reservoir since 2005 by coordinating irrigation 

rates and schedules with some landowners (resulting in greater reclaimed water use) 

These achievements point to a collection of benefits, consistent with the term ‘beneficial re-use’. 

However, there are advantages and disadvantages to reclaimed water distribution (such as concerns 

noted throughout the LWMP), therefore it is important to consider the term ‘beneficial’. It is defined by the 

Ministry of Environment, as: “advantageous or helpful in enhancing the environment, increasing 

conservation of natural resources, or improving biological or physical processes without any 

negative impact on human health and the environment” 

At a high-level, Vernon’s reclaimed water program can support the provincial definition if the following 

concepts are incorporated into its operation: 

 Enhance the environment: spray irrigation is preferred over Okanagan Lake discharge 

 Enhance the environment: over-application is minimized 

 Increase conservation: reclaimed water is a substitute for other water sources 
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 Increase conservation: annual reclaimed water volumes are derived from efficient indoor 

water consumption rates  

 Improving biological or physical processes: spray irrigation is preferred over Okanagan Lake 

discharge and over application is minimized; soil and crop conditions are improved as a 

result of reclaimed water re-use 

The provincial definition supports the environmental benefits of re-use, but may not adequately address 

the economic considerations. In other words, beneficial also means that customers are receiving a benefit 

by having access to reclaimed water supplies. This would suggest that charges for some, or all, of the 

cost of service is appropriate, evident by the City’s 2004 policy.  

1.1.2 Operating Certificate 

The City, through certificate from the MoE, operates the VWRC and the reclaimed water system. The 

operating certificate dictates the conditions for how lake discharge can be allowed: 

1. Unforeseen conditions preventing supply to MacKay reservoir (mechanical failures, power 

outages or pipeline failure), 

2. When elevation of MacKay reservoir exceeds 589.8 metres above sea level and projected to 

rise to 591 metres above sea level before the next irrigating season.  

Therefore, any policy evolution that occurs must also translate to changes to the operating certificate, if 

deemed necessary by the MoE.  

1.1.3 Regulatory Update 

There are other legal considerations beyond the City’s local policy. In 2013, as part of the Greater Vernon 

Waster Master Plan study process, the City of Vernon investigated the legislative requirements of 

supplying reclaimed water throughout the region. The study originated after discussions regarding the 

potential to blend non-potable supplies for agriculture customers including the use of reclaimed water. 

Insights from the Master Plan process have been transferred to the LWMP because they are applicable, 

and include: 

 Reclaimed water use limited to slopes less than 20% grade 

 For moderate exposure potential, additional processing is required for commercially 

processed foods (various examples of processing cited such as pickling) 

 Animal grazing on lands with moderate exposure potential must comply with the 

requirements for milk producing and non-milk producing livestock 

These insights should be explored in more detail in an ongoing manner including discussions with the 

Ministry of Environment to confirm acceptable uses of spray irrigation throughout the region.  

An additional regulation for reclaimed water relates to the operation and maintenance of the Mackay 

Reservoir, which may be subject to the Dam Safety Regulation. Further study by the City should be 

conducted to determine the application of the regulations and any changes required to maintain the 
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reservoir
1
. Additional regulatory factors include following hazardous materials management protocols for 

‘spilled’ reclaimed water and considerations from Interior Health on discharge to Okanagan Lake. When 

all other jurisdictions are factored into the management of reclaimed water, it becomes clear that the City 

must resolve regulatory conflicts for safe, long-term spray irrigation practices.  

1.1.4 Policy Evolution 

The reclaimed water re-use policy has changed multiple times over the 35 year history of the program. 

The most recent change includes an amendment to the policy in 2004, which focuses on cost recovery. 

The costs of the program are explored below and in Section 2.0 in order to assess the severity of the cost 

issue. Updating the City’s policy to include select terms from the provincial definition for ‘beneficial’ can 

provide a better economic and environmental balance. Part of the basis for the update includes the 

technical context from topics such as land base review, crop-water requirements, actual use, and costs 

versus revenues, as discussed below. 

1.2 Update the Land Base 

As a first step in the evaluation process, the land base was updated to more accurately illustrate the crop 

types and coverage areas.  Figure 1 illustrates the irrigated lands, original and updated areas, and the 

per cent change from the original dataset.   

The scope of change of the total areas is not significant however it was important to create the most 

accurate estimate of lands.  

 

 

  

                                                           
1
 Reviewing the operation and maintenance of Mackay Reservoir should include a review of operating storage 

available at VWRC.  

Figure 1: Land Base Illustrating Areas of Spray Irrigation 
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Beyond agricultural water uses, the spray irrigation program includes three golf courses as well: Vernon 

Golf and Country Club, Predator Ridge, and The Rise. Water demands for the golf courses was not 

explored as part of the land base evaluation because the risk of over- or under-application in a given year 

was negligible due to the attention a championship golf course would put on preventing either soggy, or, 

overly dry turf. In other words, water use on golf courses is assumed to be adequate for any given year 

for this analysis. Therefore, the water-demand analysis focused on the other ~750ha of land made up by 

alfalfa, grass, nursery, and yard(s). 

1.3 Calculate Crop-Water Requirements 

1.3.1 Information Sources to Guide Crop-Water Estimating 

The unit of measurement for water requirement is annual millimeters (mm) of depth. For the LWMP, the 

best practices guide for spray irrigation in BC was combined with the irrigation scheduling factors, 

supported by the Ministry of Agriculture. Integrating these two reference manuals was done to promote 

resource management through effective irrigation (based on climate, crop and soil factors) and 

recognizing that spray irrigation is a form of effluent disposal and should be capitalized on where there is 

significant benefit.  

Climate, soil, slope and crop type are the four key factors in determining water-crop requirements. The 

2012 water use estimates for the spray irrigation land base relied on data provided by three key sources:  

1. AWDM: the Agriculture Water Demand Model was developed by the Ministry of Agriculture in 

partnership with the Okanagan Basin Water Board, in part, to create an Okanagan Basin 

water balance model. Soil and crop type data was extracted from the AWDM for the updated 

land base for the spray irrigation review. 

2. Spray Irrigation Guidelines in BC: the Ministry of Environment publishes a guidebook for 

spray irrigation in BC, providing resources to utilities for planning and operating purposes. 

One key takeaway is the use of various climate conditions. For example, in most water 

planning purposes, the 10 year low average, or other drought condition, is used to ensure 

adequate water is available nine out of every 10 years. Emergency provisions are designed 

for the one in ten year event when the supply is not adequate. Alternatively, for spray 

irrigation, the supply is annually very consistent (because the supply is based on wastewater 

flows not weather) therefore planning for water supply is based on availability one in every 

two years. Therefore, water demand projections decrease as a result of not planning for 

extreme weather to the same degree. 

3. Ministry of Agriculture: irrigation in BC can improve because of significant effort by the 

Ministry of Agriculture and irrigators to elevate the attention placed on planning and 

operation of irrigation systems. For Stage 2 analysis, standard water requirements from 

climate, crop, soil type, root depth, and moisture deficit were extracted from the Ministry of 

Agriculture reference manual and applied to Vernon’s land base.  



 

Vernon Liquid Waste Management Plan (2014): Reclaimed Water 

 
 
Page | 8    
April 2014   

Planning and design guidelines from these sources were combined to create water requirements for the 

entire land base. Table 1 summarizes land base and the four key factors for water use in a spray 

irrigation program. In addition to crop-water requirements, the type of irrigating equipment is an important 

factor on the amount of water actually used. Developing crop-water requirements develops one end of the 

spectrum of demand, whereas, the type of irrigation equipment and the scheduling of irrigation provides 

the other end. Somewhere in the middle of the spectrum is a viable water allotment for the system.    

1.3.2 Multiple Scenarios for Projecting Crop-Water Needs: Table 1 

Three scenarios were developed to compare different assumptions for crop-water requirements. Each 

scenario incorporates a different level of water use based on changing irrigation factors, such as 

expected irrigation rates, or the need for holding moisture levels to prevent salting or erosion.  

The first Option was used for comparison to a local, non-technical guideline for water use of 

approximately 450mm per season (local convention of applying about 1” per week for 18 weeks). This 

irrigation scenario does not reflect the crop-water factors inherent in these analyses, but does provide a 

basic, easy to understand benchmark for local water use.  

Options 2 and 3 are based on the data and the formulas from both the Ministry of Agriculture and the 

Ministry of Environment. Scenario 3 includes a reduction in water requirements to prevent leaching of 

nutrients in the soil as a result of over application (best practice). In effect, Scenario 3 reflects the 

information provided by the AWDM, the MoE, MAg, and includes a best practice for protecting soil and 

crop health, within the context of spray irrigation of reclaimed water (preferred scenario). 

Currently, there are also concerns that over-application and long-term application of reclaimed water can 

affect salt and copper levels in soil. This reinforces the need to apply only what is required by crops and 

to also incorporate soil testing throughout the spray irrigation system as a form of long-term monitoring.  

1.3.3 Crop-Water Estimate for Vernon’s Spray Irrigation Program 

Scenario 3 results in a total annual reclaimed water crop-need of 1.95 billion liters, not including golf 

courses, which results in a potential reduction in water use of almost 50% to existing agriculture lands. 

Alternatively, Scenario 1 results in a total annual reclaimed water crop-need of 3.25 billion liters. When 

combined with golf course demands, the overall demand to the spray irrigation system roughly matches 

the total annual production volume of 4.6 billion liters. 

Overall, reductions are not expected to occur immediately to the same level as Scenario 3, and may only 

occur to that level in some years. Therefore, it is reasonable to assume that some water use reductions 

should occur as the City develops tools to support water-crop requirements and enhance management of 

the spray irrigation system and water demands by its customers. For the overall water system, a key tool 

is a hydraulic model to simulate supply, demands, and optimizing pressures, whereas, a site-specific tool, 

such as irrigation scheduling calculator can be valuable for supply demand at the crop level. 
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1.3.4 Irrigation Scheduling Calculator: Agriculture Water Use Tool 

The Ministry of Agriculture, in collaboration with FarmWest, developed an irrigation scheduling tool to help 

farmers irrigate their lands based on current weather data and their crop-soil information. The tool does 

not rely on water meters (yet does not prohibit them), but instead, provides a schedule for irrigation to 

maintain minimum soil moisture requirements throughout the year based on weather updates from 

provincial stations. This tool incorporates many of the same data as the scenarios above and therefore, is 

a powerful tool for managing water use on lands in the spray irrigation program.  

Using the tool in partnership with the land managers in the spray irrigation program is likely to reduce the 

risks of over-application (such as runoff and soil leaching), maintain healthy crops (beneficial use) and 

reduce pumping costs in average years. Using the tool requires regular communication and engagement 

with the spray irrigation users and buy-in from the customers on the outputs of the tool. This type of 

outreach is typically referred to as extension services and requires additional resources from City staff. 

Further, partnering with Greater Vernon Water can have greater effects with the regional agriculture 

customer base and increase shared-learning (and better use of the tool) for both jurisdictions.  

Any excess flows that arise from reduced irrigation from the tool should be redirected for re-use 

elsewhere.  
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1.4 Review Actual Use versus Crop-Water Needs 

Water meter records were reviewed to compare the actual water use (2011) to the projected use if 

Scenario 3 for spray irrigation were utilized.  A summary of the comparison, which was broken down by 

water meter regions, is shown on Figure 2.  

Figure 2: Review of Water Meter Records for Different Spray Irrigation Areas 

 

As shown in the figure, employing the irrigation scheduling tool and irrigating based on crop need may 

result in as much as a 50 percent reduction in water use in areas other than golf courses. The reductions 

shown above may become reality in a large precipitation year, for example. These observations support 

the use of the irrigation scheduling calculator to reduce pumping costs and reduce the risk of over-

application. Access to accurate meter information is essential to conducting similar assessments in the 

future, and for connecting actual system demands with individual irrigation practices on each parcel. 

Other factors regarding excess flows (including new flows from growth) and alternative destinations for 

treated effluent are discussed later in this section. 

1.5 Population Growth and New Flows 

The predicted City growth rate in the OCP (2008) is 1.36% per annum until 2016, and 1% per annum 

thereafter.  With respect to increased flows at VWRC, the OCP growth rates do not include the addition of 

new customers from sewer system extensions (e.g. Okanagan Landing) within the City boundary. To 
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account for the increase in flows from system extensions, the 1.36% was applied throughout the 20 year 

timeline.  Over 20 years, not incorporating the effects of water conservation, the additional annual 

reclaimed water volume is approximately 1.4 billion liters (based on a linear proportion of existing flows). 

Additional reclaimed water must be accommodated through reclaimed water management options, 

including spray irrigation.    

1.5.1 Climate Change 

The approximate mean annual temperature in the North Okanagan is currently 8˚C.  This is predicted to 

increase to 9˚C for 2025, 10˚C for 2055 and 11˚C for 2085.  While there is no direct correlation between 

precipitation and temperature, it is prudent to prepare for variable weather conditions, including increased 

crop-water requirements, such as during prolonged periods of dry weather.  Lower summer precipitation 

could increase the soil moisture deficit, thereby increasing the irrigation requirement. Adequately planning 

for climate change goes beyond the scope of this evaluation. However, based on the current land base 

there is adequate reclaimed water supply for additional needs due to climate change.  

1.6 Summary: Reclaimed Water Demands 

In summary, the complexity of factors affecting supply and demand in the spray irrigation system requires 

additional management techniques. Key observations made from this study regarding the supply and 

demand characteristics of the spray irrigation program include:  

 Approximately 1.95 billion liters per year may be sufficient for crop water requirements on 

agriculture lands  

 Approximately 2.7 billion liters per year of reclaimed water may be sufficient for all existing 

spray irrigation lands, including golf courses 

 Growth may contribute up to 1.4 billion liters per year of new flows over the next 20 years 

 Based on average crop water requirements, 1.4 billion liters of new flows could require up to 

400 ha of additional lands 

 Irrigation equipment type is fundamental to agriculture supply and demand 

 The FarmWest tool should be beneficial in connecting crop water requirements with climate 

and on-site irrigation equipment 

 Some reductions in actual reclaimed water use may occur as a result of applying best 

practices 

Each of these observations reinforces the need to increase resources to manage the spray irrigation 

system. In doing so, the City and its stakeholders can report out on the successes and challenges of 

spray irrigation system in more detail and be better prepared to make a decision for the long-term future 

of the program. 

1.7 Comments Regarding Reliable and Efficient Power Supply 

Reclaimed water is pumped over 350 meters in elevation from the VWRC up to Mackay reservoir for use 

in the spray irrigation system. In the event of equipment failure or power failure, treated effluent would be 
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discharged to Okanagan Lake. The VWRC includes tertiary level treatment so that in the event that 

discharge to Okanagan Lake occurs (emergency or not) that water quality meets the standards. 

There are two conventional solutions to this issue: 1) upgrade the pumping and power system to provide 

redundancy and assurance of high-lift pumping to Mackay reservoir, or 2) relegate the pump failure 

(power failure) scenario as a circumstance of emergency lake discharge, likely complying with the 

operating certificate. The latter option is selected based on the potential cost requirements of providing 

uninterruptable power, however further study is needed in collaboration with MoE. 

1.7.1 Two Identified Areas of Power Savings: Study 

Treated effluent is pumped from the VWRC using high-lift pumps. Distributing the water to Mackay 

Reservoir includes large flows, large elevation gains, and therefore, requires large horsepower pumps. 

When the existing high-lift pumps require replacement, there should be a study to determine the ideal 

size and configuration of the pumps so as to minimize energy use. Also, if new, more efficient pumps are 

combined with BC Hydro’s reduced rate for reclaimed water flows, the City may realize both overall 

energy reductions and also an important reduction in utility charges for electricity.  

A second area of study for power savings includes providing flows to the Rise from Mackay Reservoir, 

instead of directly from VWRC. In order to pump flows directly to the Rise from the plant, the filters and 

UV systems must be in operation, which incurs additional energy. If, on the other hand, flows are fed by 

gravity from Mackay reservoir (where reclaimed water has had adequate retention time and filtration/UV is 

not required) there would be a reduction in electricity demands at VWRC.   
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2.0 PLANNING CONSIDERATIONS AND  

  ALTERNATIVE REUSE 

In Section 1.0, technical analyses revealed that water demands from the existing land base may not be 

enough to use up the current annual volume of reclaimed water. When future flows from population 

growth are factored, there is an even greater risk of excess reclaimed water. On top of excess supply, 

feedback from the committee and the community suggests that alternatives to spray irrigation should be 

considered to ensure program longevity. This section explores the planning considerations for supply and 

demand in particular range of uses, cost considerations, and environmental analyses for lake discharge.  

The discussion in Section 2.0 informs future studies (e.g. content) over the next 5 years to determine the 

long-term direction of the program.  

2.1 Range of Alternative Uses: Ideas from Stage 1 

There are multiple options for re-using excess flows. This section describes these options and 

summarizes high-level analyses conducted in Stage 2. Local reclaimed water alternatives include:  

1. Extending the system towards agricultural lands in the Aberdeen Plateau (Coldstream and 

RDNO); 

2. Extending the system to select customers on the potable water system in the City such as 

irrigation connections at parks and landscaped areas, or industrial connections; 

3. Extending the system to service municipal-irrigation connections at boulevards and parks 

(e.g. 25
th
 avenue boulevards); 

4. Supporting Wildfire interface; 

5. Providing water supply to users in the region who lack connection to a reliable supply and 

truck in water for on-site uses e.g. rural construction activities; 

6. Discharging to Okanagan Lake for downstream re-use; 

7. Conserving flows to reduce annual volumes of reclaimed water and prevent the need for 

additional alternative uses; 

The first three alternatives constitute system extension of some kind. This is explored further in Section 

2.0.  

Wildfire interface is discussed in the City’s Official Community Plan and should be investigated further. 

For example, the areas north of The Rise golf course are mapped as interface areas, and the benefit of 
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irrigation in that area should be reviewed. Other areas for wildfire interface should also be explored in a 

manner similar to the way that any other extensions should be undertaken.  

Trucked water use is currently available but not utilized as a significant local water supply substitute and 

therefore was not considered further as a significant viable alternative.  

Discharge to Okanagan Lake is considered a viable option, based on feedback from the Ministry of 

Environment for the environmental impact study. Detailed discussion regarding the EIS is provided later 

in this section as well as in Appendix F.  

2.2 New Customers 

Each year, approximately 4.6 billion liters of reclaimed water is produced in the City. Currently, 100% of 

the total volume of reclaimed water is spray irrigated on agriculture lands. As the City grows, more lands 

are required to accommodate the increasing volumes. A key component of the sustainability of the spray 

irrigation program is retaining customers and finding new customers, that all demonstrate beneficial 

reuse. With respect to high demands and large water use for the reclaimed water, agriculture 

customers are preferred, such as agriculture producers in the Regional District North Okanagan. With 

respect to high return on investment, other customers such as industry are billed under different fee 

categories and revenues should be higher. Recognizing that the long-term viability of the spray irrigation 

system may include various reclaim water users as well as potentially lake discharge, it is important for 

the City to study highest and best use of reclaimed water, identify preferred customers, and extend the 

system in a cost-effective way. Section 2.3 includes discussion and considerations for system extension. 

2.3 Considerations for System Extension 

The existing spray irrigation system is made of 40 km of pipe, spanning from the Rise Golf Course in the 

north, to Predator Ridge in the south. It includes a 10 billion liter reservoir and 3 major pumping facilities. 

The cost to operate and maintain the system is almost $1.7M per year. Current revenues range from 

$140,000 to $180,000 over the last three years. Gradually over the last 40 years, the system has 

expanded as the volume of annual reclaimed water increased. Extending the system incurs significant 

costs. Understanding the principles behind extension and the costs of a larger spray irrigation program 

are important for determining the direction of the program.  

The Aberdeen Plateau (RDNO) has been proposed as a possible addition to the land base for decades. 

The non-potable water system in the area currently serves agriculture customers. Extending to this area 

would require a partnership with RDNO to supply non-potable water to customers in the area. 

To round out the opportunity in the Aberdeen Plateau, a high-level case study was conducted on the 

costs for extension to this area. The cost considerations for system expansion are significant, as 

discussed in Section 2.3.1. This case study is also used as the basis to develop high-level criteria for all 

other types of extensions.  
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2.3.1 Considerations for Extension: Aberdeen Plateau Case 

Stage 2/3 included a high-level case study examining the potential for extending the reclaimed water 

system to Spicer Fields, east of Aberdeen Road in the District of Coldstream. Since the RDNO is planning 

to service the area with raw water from Duteau Lake, this presented an opportunity to share 

responsibilities of non-potable supply. Extending to the Plateau is one of many options available to the 

City for expanding the system and the case for the Aberdeen areas provides insight into key factors for 

extension. There are three factors that make the extension to Aberdeen Plateau challenging: 

 Additional infrastructure such balancing storage and ~5km of watermain would be required at 

a cost approximately $12,000,000; and, 

 Master water plans in the area are projecting servicing costs as low as $3,500,000 per 

10,000,000 litres/day of demand, which is approximately 1/3 of the cost for extending 

reclaimed water; and 

 Average annual investment levels up to $800,000/year (estimated) in a 20 year payback 

period for a $12,000,000 extension. 

Revenue considerations are important as well. Current City policy is that reclaimed water prices should 

scale to agriculture water rates (approximately 80%) for Greater Vernon Water. A discounted agriculture 

water rate would not yield a positive payback period on the cost of the extension to Aberdeen Plateau.  

Therefore, with cheaper available supplies, low revenue potential, and large-scale and expensive 

infrastructure, the business case for extending to the Aberdeen Plateau is not strong when based on 

finances alone. However, during a meeting in December 2011, it was agreed by City and Regional District 

staff that there is merit in sharing supply responsibilities in the future, when Greater Vernon Water supply 

needs begin to consistently and significantly stress the Duteau watershed. This timeline is not clearly 

known but likely exceeds the 10 year horizon.  

Ultimately, this confirms that additional work is needed to secure customers in the regional water system 

and to determine cost and revenue sharing with RDNO.   

2.3.2 Considerations for Extension: All Potential Areas 

Other system extensions throughout the city were explored at a high level including a route along 25
th
 

Avenue in south and west Vernon. It is expensive to construct an additional network of pipes in urban 

areas given the need to restore the surface to urban standard (e.g. roadways). Further, the costs of 

extension along the 25
th
 Avenue corridor would also require approximately 5 kilometers of pipe which is 

similar to the infrastructure needed to access Aberdeen Plateau. 

However, the benefit of the Aberdeen Plateau option is that it provides access to significant amounts of 

land for spray irrigation, and, centralizing customers is a more efficient way to provide service. Further, if 

the business case for Aberdeen Plateau is challenging, then other extensions within urban areas (e.g. 

park irrigation) would likely present the same or even more challenging conditions.  
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At a high-level, it appears that extending the spray irrigation system is challenging financially, in particular 

in urban areas. Yet, committee feedback throughout the LWMP was mixed with over 50% of residents 

supporting the spray irrigation program even if it required higher utility rates to the general ratepayer. 

Considering infrastructure, customers, business cases, revenues, and ratepayers, there are important 

considerations for extending the spray irrigation system: 

 Respect that public support for offsetting the costs for extension is mixed. The 

community feedback suggests that only the strongest financial scenarios for extension 

should be considered and that funding extensions with high costs and low revenues should 

be avoided. 

 Acknowledge that each extension creates operational costs that occur on an annual 

basis, such as pumping and the cost for asset renewal. The operational costs of 

extending the spray irrigation system are notable. 

 Extend to areas where customers are centralized, demands are high, and sites are 

close to the existing system to minimize costs. 

 Extend to areas where there are higher paying customers, such as industrial and 

commercial areas, which create greater revenues and lessen the burden on the general 

ratepayer. There is currently a lack of high-water consuming industries in Vernon for 

reclaimed water re-use.  

 Extend to areas where reclaimed water can be delivered by gravity from MacKay reservoir 

(to avoid the additional costs of re-pressurizing the spray irrigation system e.g. between 520 

and 550 metres above sea level).  

Therefore, each system extension may be considered, however in each case, approval should be 

based on the following minimum criteria: 

 Proximity to the existing system 

 Opportunity for high water demand, long-term reclaimed water customers 

 Substituting existing potable supply, or preventing new sources from being developed 

 Achieving agriculture water rates (revenues), at minimum 

 Preference toward increased revenues and higher paying customers (industrial and 

commercial) 

 Preference to minimal impact on the general rate payer 

Based on the above, it is foreseeable that some system extensions may occur in the next 20 years, 

in particular the possibility of extending to Aberdeen Plateau. Potential barriers to this extension 

include demand for reclaimed water from area farmers (or other reclaimed water customers) and 

long-term financing for the extension. 
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As a result, it is recommended that the City explore additional customers for the spray irrigation 

program but do so with strong consideration to the criteria. Lastly, the existing development cost 

charge program is collecting money for those costs and should continue to offset the impact from 

additional reclaimed water generated by growth.  

Two alternatives to extending the system include discharge to Okanagan Lake and water 

conservation.  

2.4 Water Conservation2 

It is widely known that water conservation and actual flow reductions reduce infrastructure costs, 

including capital and operating expenditures. In Vernon, the case for conservation is elevated 

because of the potential for excess reclaimed water and the need for additional land base for spray 

irrigation.  

Vernon has employed water meters for approximately 15 years and utilizes a demand-based 

charge system (through RDNO). Indoor reductions have occurred, evident through consistent 

annual influent flows to VWRC over the last 4 years, while population growth continues to occur. A 

toilet rebate program over the last decade is celebrated by staff as a success given that thousands 

of toilets were exchanged for more efficient hardware. Further reductions by all customers should 

result in lower consumption rates per capita, minimize the cost of operating the entire sanitary 

utility, in particular for spray irrigation. In Vernon, average water use for indoor uses is slightly 

below the provincial average.  

Until more detailed analysis of the feasibility of water reductions in Vernon is conducted, guidance 

for a water conservation program can come from the provincial direction for water sustainability, 

“Living Water Smart”. In the guide book, communities are challenged to accommodate half of all 

new flows from growth through more efficient water systems. Water conservation is not the only 

path to more efficient water systems, but for Vernon’s spray irrigation program it is critical. 

Therefore, for the 1.4 billion liters of new flows expected by 2031, 0.7 billion liters (50%) should be 

targeted through water conservation.  

Reducing flows from growth by 50% is a significant challenge on its own. However, on a 

community basis the challenge becomes more feasible. For example, the total annual flow 

anticipated in 2030 without conservation is 6.0 billion liters (2011 volume: 4.6 billion liters + 1.4 

billion liters from growth). Reducing this amount to achieve the 50% growth-based reduction 

target means 0.7 billion liters less (50% of 1.4 billion liters), or a new total of 5.3 billion liters. The 

percent change for the entire community is approximately 11%. Table 2 illustrates the impact of the 

conservation target on projected flows in 2030.  

                                                           
2 Objective 1 includes a more detailed discussion for water conservation and should be consulted 

while reviewing the direction proposed in Objective 3. 
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For an average person using 250 liters per day in 2012, 11% reduction is almost 30 liters per day 

less, or a few minutes less in the shower. A similar reduction for a business would require 

converting to low flow toilets and faucets in public facilities. Achieving the target appears feasible 

but requires customer cooperation.  

 From the reclaimed water perspective, if a conservation target of 0.7 billion liters is not achieved, 

the spray irrigation system would have to grow by approximately 200 additional hectares
3
. 

Additional costs for pumping, pipes, treatment, and storage significantly outweighs the cost of a 

focused water conservation program.  

2.4.1 Grey Water Reuse and On-Site Reclamation 

Provincial legislation surrounding grey water re-use as part of the BC Plumbing Code is evolving. In 

2013 new legislation increased the abilities of builders, business owners and residents to 

incorporate grey water reuse on-site. As a form of both water conservation and reclaimed water re-

use, the opportunities for including grey water technologies in new development should be 

explored and incorporated where technically and economically feasible. Grey water re-use and on-

site reclamation should be explored in subsequent studies to assess the feasibility and the 

plausible methods for implementation.  

                                                           
3
 Based on depth calculations in Section 1.0 for average crop and soil conditions south of Vernon. 

Table 2: Conservation Flow Scenarios 

Scenario Flows 

2011 4,600,000,000 liters 

2030 6,000,000,000 liters 

Est. Flow 
Increase 

1,400,000,000 liters 

50% Reduction 
Target 

- 700,000,000 liters 

New 2030 
Projection 

5,300,000,000 liters 

Achievement: 50% of new flows from growth 
conserved 
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2.5 Discharge to Okanagan Lake: Summary of Environmental Impact Study 

An Environmental Impact Study was required to evaluate the potential impact of discharging 

treated effluent to Okanagan Lake on a more regular basis. Okanagan Lake is an important 

resource for many communities in the area. Spanning more than 110 km in length and ranging 

from 1 km to 5 km in width, the lake is a long deep nutrient-limited body of water. With an average 

depth of about 76 metres, Okanagan Lake experiences temperature stratification, or layering, 

during the summer months, with overturning and mixing beginning in the fall.  

The City’s outfall is located on the bottom of the lake approximately 60 metres under water at the 

mouth of the Vernon Arm of Okanagan Lake, approximately 7 kilometers from the north east 

shoreline. This particular outfall was designed for treated effluent discharges in a freshwater lake 

environment and constructed in 1987. 

The Environmental Impact Study has assessed the potential discharge volume and how it can 

impact the receiving waters, taking into special consideration water quality objectives for the 

Okanagan Lake.  

The water quality objectives, developed by the BC Ministry of Environment, consider the following 

water uses: 

 Raw drinking water, public water supply and food processing; 

 Aquatic life and wildlife; 

 Agriculture (livestock watering and irrigation); 

 Recreation and aesthetics; and 

 Industrial water supplies. 

Water licences, beaches, and lake ecology were all reviewed in the Environmental Impact Study 

based on their proximity to the outfall. This required hydraulic modelling of the discharge in the 

area around the outfall, which established an initial dilution zone as per the regulations. 

2.5.1 The Vernon Water Reclamation Center Produces High-Quality Reclaimed Water 

Wastewater treatment technology in the 1960’s and 1970’s provided removal of some pollutants of 

concern, but did not address nutrients such as phosphorus and nitrogen. A valley-wide study in the 

mid 1970’s determined that Okanagan Lake was experiencing increasing nutrient concentrations. 

Accordingly, the decision by the City of Vernon to use this water for agricultural irrigation was a 

timely decision, where crops benefit from nutrients such as phosphorus and nitrogen in the water. 

Later, wastewater treatment technologies evolved and biological nutrient removal (BNR) became 

more commonplace which reduces phosphorus and nitrogen levels to very low concentrations. This 

technology was first developed in South Africa and the Okanagan became another leader in its use 

with further refinements. There are now numerous plants of this type in the Okanagan and 

worldwide. 
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The upgrade to VWRC in 2005 incorporated the biological nutrient removal technology and the 

resulting effluent has very low concentrations of phosphorus and nitrogen. Other elements were 

also included in the process upgrade with the result that the effluent, with filtration and disinfection, 

is suitable for a wide range of re-entry or re-use methods within the watershed, including lake 

discharge. 

The VWRC produces a very high quality product which is used for irrigation on surrounding 

agricultural lands. The City of Vernon is also permitted, under the current LWMP, to discharge 

effluent to Okanagan Lake in situations where the level of the Mackay Reservoir exceeds safe 

operating levels. Every 15 years, on average, there is the need to discharge highly treated effluent 

to the lake in order to balance the effluent water production and the spray irrigation demand. 

2.5.2 EIS Summary Based on Changes to Planned Discharge 

The high quality of effluent from VWRC means that for periodic lake discharge, the risks to lake 

ecology in the Vernon Arm of Okanagan Lake are very low.   

Therefore, adjusting the frequency of lake discharge from emergency to a more planned seasonal 

basis is possible, and considered to be a low risk to water quality objectives in Okanagan Lake.  

2.5.3 Summary of Emerging Substances 

An important topic in wastewater treatment and public health relates to microconstituents, often 

referred to as endocrine disruptors: both terms fall under a broader water quality heading of 

emerging substances. The EIS Report expands the following four factors in more detail, which help 

summarize emerging substances regarding reclaimed water: 

 The existing treatment processes at the VWRC remove some of the microconstituents prior 

to reuse, however the exact amount is currently unknown and should be determined. 

 Continuing the spray irrigation program diverts microconstiutents from Okanagan Lake but 

does not eliminate them. 

 Sampling and monitoring for emerging substances is being conducted by various 

educational institutions for Okanagan Lake, as well as by the Ministry of Environment. 

Vernon can continue to contribute to sampling programs. 

 It is deemed too early to determine what methods, if any, should be used to minimize the 

concentration of emerging substances in reclaimed water because the likelihood or 

consequence of their risk is not yet fully understood. 

Based on the findings of the EIS, emerging substances is an issue that needs to be monitored but 

it is too early to identify specific capital projects.  
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2.5.4 Planning Considerations: Costs and Revenues 

On top of the social and environmental aspects of water conservation, spray irrigation, or lake 

discharge, it is important to consider the financial aspects of the three alternatives for reclaimed 

water use. 

2.6 Assess SI Expenditures and Revenues  

Operating the reclaimed water system is comparable to any water utility. There must be planning 

for climate, customers, costs, asset management and effective delivery of service. Cost of service 

e.g. comparing cost of supplying water versus the revenue received by any customer, is an 

important component of reclaimed water management in the LWMP. 

Further, the topic of system efficiency and costs was a major discussion point in public 

consultations.  Ensuring the longevity of the spray irrigation program comes from balancing the 

environmental, economic and social aspects. The economics are explored in more detail below.  

The following diagram illustrates the cost analysis completed for the existing program. It shows how 

the 2011 operating budget of $7.7 million for sanitary non-capital works can be broken down to the 

SI system ($1.68 million), and collection and treatment ($6.02 million). The budget for the SI 

system was then broken down further into revenues, of which $1.50 million is paid through utility 

revenues (user fees), and $0.18 million is paid for by SI users, through lease agreements and 

annual fees.   

 

One key observation from this review is that the costs of the spray irrigation program are paid 

almost entirely by the general ratepayer (91%). An important outcome of discussions with the 

committee was to see charges (overall revenues) for reclaimed water increase, to similar to 

regional water rates, or greater. The City should also explore growing revenues through existing 

land-lease contracts because they are common throughout the spray irrigation system.  
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2.7 Assessing Utility Costs for Reclaimed Water Alternatives 

When conducting comparisons, it is important to consider the cost of supplying reclaimed water on 

a unit-to-unit basis ($/m
3
). Doing so allows for straightforward comparisons between spray 

irrigation, lake discharge, and conservation. For example, the following scenario assumes that 

additional reclaimed water is discharged to Okanagan Lake. Consider these three comments prior 

to evaluating Figure 3:  

 Splitting flows between spray irrigation and lake discharge is not the proposed direction of 

the LWMP, but an important comparison to make nonetheless.  

 It costs more to operate the VWRC at its highest treatment level whereby filtration and UV 

disinfection are in use. Therefore, if lake discharge occurred on a regular basis, there would 

be minor cost increases at the plant. Also, there are significant cost reductions, based on 

reduced power consumption for pumping to the spray irrigation program. Overall, each cubic 

meter discharged to lake results in a net savings to the program.  

 The figure orients left-to-right with the existing program costs for the 2010 volume of 

4,600,000,000 liters. At mid-point in the figure the flows split into two streams: a) what the 

crops require (approximately 2,500,000,000 in an average year) and b) estimated flows for 

increased lake discharge require additional costs for operating the enhanced disinfection 

process of the VWRC.  

Figure 3: Cost Comparisons for Spray Irrigation versus Lake Discharge 

 

 

 

 

 

As a result of this comparison, the cost per unit-basis between lake discharge and spray irrigation 

are: 

 Spray Irrigation $1,370,000 for 2,500,000 m
3
  $0.55/m

3
 

 Lake Discharge $200,000 for 2,100,000 m
3
  $0.10/m

3
 

If cost savings alone drove the direction of the spray irrigation program, alternative uses such as lake 

discharge would become commonplace. Determining the direction of the spray irrigation program must 

include more detailed discussions regarding costs and benefits.  
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With respect to conservation costs, an estimate for program costs for a flow reduction program
4
 comes 

from the City of Abbotsford’s 2009 Water Master Plan which lists national averages for communities who 

invest in water conservation. Although investments vary, on average a fully established program in a 

medium sized community costs approximately $1 per person per year. Given a service area population of 

approximately 35,000, the costs of a water conservation and flow reduction program would average 

approximately $35,000 per year. If 700,000 m
3
 of flows were reduced, the unit cost of conservation is 

$0.05/m
3
. 

 

2.7.1 Comparison Summary of Reclaimed Water Alternatives 

Spray irrigation, water conservation and lake discharge are summarized by their costs factors below: 

Spray Irrigation Program (current land base) 

 Estimated per-unit cost for spray irrigation: $0.55/m
3
  

 Cost of program relates to existing spray irrigation program costs as well as some future 

reductions due to applying best practices 

 Costs to extend the system would increase capital costs  

 Operational costs (e.g. power and staffing) would increase linearly with demands 

 

Lake Discharge 

 Estimated annual cost: $0.10/m
3
 

 Increase volume of reclaimed water receiving tertiary treatment to 2.1 billion liters 

 Increased operational cost of $200,000 per year at VWRC (although net savings due to 

lower pumping costs) 

 

Water Conservation 

 Estimated annual cost: $0.05/m
3
  

 Accommodate half of all new flows through conservation by 2020: approximately 0.7 billion 

liters 

 Estimated program costs of $35,000 per year 

The results of this high-level review suggest that water conservation and discharge to Okanagan Lake are 

10% and 20% only, respectively, of the cost of spray irrigation. These cost analyses should be explored in 

greater detail and reported out on to stakeholders on a regular basis.  

                                                           
4
 Not including capital costs to repair system leaks and for on-site customer improvements to reduce 

consumption. 
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3.0 PROGRAM DIRECTION: OBJECTIVE 3 – 

RECLAIMED WATER 

4.1 Reclaimed Water Summary: Key Observations from the Analysis 

Sections 1.0 and 2.0 covered the status of reclaimed water supply and demand as well as alternative 

uses and cost considerations. Prior to identifying strategies and actions for Objective 3, it is important to 

summarize the preceding sections. The following observations can be made from the evaluation and cost 

analysis of management options for reclaimed water: 

 Spray irrigation application volumes may be reduced based on provincial reference manuals 

for spray irrigation, depending on annual precipitation 

 Cost savings arise through conservation and applying only what crops require  

 Ninety-one percent (91%) of SI revenues come from general user fees and other utility 

revenues.  

 Additional revenues from benefiting customers should lessen the cost burden on the general 

ratepayer 

 Extending the spray irrigation system should be evaluated using business case type criteria 

These observations form the bases for the next five years of enhanced management of the spray 

irrigation system. During this timeframe, additional details and operating preferences can be studied and 

reported to stakeholders. The intent is to apply best practices and share out lessons learned so that 

future decisions on the long-term direction of the program can be informed by reliable data.  

The recommended approach to reclaimed water re-use should include: 

 A program to accommodate half of all new flows through indoor water use conservation 

 Applying best practices for spray irrigation to maintain crop productivity and reduce risk of 

over-application 

 Explore partnerships with high-water users in particular with the RDNO and Greater Vernon 

Water for sharing responsibility of non-potable water supply 

 Increase data collection, information sharing, and reporting with spray irrigation 

stakeholders, the public and Council to set up the community for long-term direction of the 

program in the short term 

 Explore ways to increase revenues in the spray irrigation system 

 Consider updating the City’s reclaimed water reuse policy with the following definitions:  

  “beneficial” – add definition for beneficial and connect to fees and charges for 

reclaimed water service 



Vernon Liquid Waste Management Plan (2014): Reclaimed Water 
 

 
 
Page | 26    
April 2014   

  “technically and economically feasible” – consider adding criteria for extension as a 

form of implementation of the policy 

 “full cost recovery” – consider changing the terms with regard to user-pay philosophy 

and general ratepayer contributions;  

Improving the definition of these terms should reduce the risk of misinterpretation resulting in more 

effective and efficient service delivery.  

Costs, revenues, strategies and actions are provided below as the summary program direction for 

Objective 3 – Reclaimed Water.  
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4.2 Objective, Strategies and Actions 

Objective 3: By 2019, the spray irrigation system is more efficient and there is consensus for 

a long-term reclaimed, regional reclaimed water program. 

This objective can be achieved through the following strategies, actions and costs. Revenues are 

discussed in Section 4.0. 

STRATEGY 1: APPLY SELECT BEST PRACTICES TO INCREASE EFFICIENCY OF THE SPRAY 
IRRIGATION (SI) PROGRAM. 

YEAR DEPT. ACTION COST TYPE VALUE 

2015 Ops. 
I. Set up the Ministry of Agriculture Irrigation Scheduling Calculator for SI 

lands. Integrate crop demands with irrigation equipment. Explore 
conservation measures.  

In-Kind 

 

2015 
Eng. & 
Ops. 

II. Create hydraulic water model for the SI system and link to the irrigation 
scheduling calculator tool. Consider cost-of-service to guide rate design for 
spray irrigation customers and to optimize system. Determine ways to 
optimize the hydraulic grade line for reducing costs of the program. 

Study $50,000 

2015 Ops. 
III. Partner with RDNO to enhance learning and potentially share costs for the 

use of the irrigation scheduling calculator. 
In-Kind  

2015+ Ops. 

IV. Calibrate meters located throughout the system as per manufacturer’s 
recommendation. Check actual use with the estimates provided by the 
irrigation scheduling calculator. Determine if additional climate stations are 
necessary. 

In-Kind  

2015 Ops. 
V. Provide operational support and feedback to SI users for compliance with 

irrigation scheduling. Include 0.5 FTE for staff support to new SI programs. 
Staff 

$50,000
/yr 

2015+ Ops. 
VI. Consider the need for maintaining Mackay Reservoir in accordance with 

Dam Safety Regulations. 
In-Kind  

Fut. Ops. 
VII. Schedule use of the high-lift pumps (from VWRC for distribution to Mackay 

Reservoir) to optimize the discounted utility rate.  
In-Kind  

2015 Ops. 
VIII. Replace high-lift pumps at their scheduled renewal date with higher 

efficiency pumps. 
Capital TBD 

2017 Ops. 
IX. Consider gravity feed to The Rise from MacKay reservoir as a potential for 

energy cost-savings opportunity  
Study $15,000 

2017 Ops. 
X. Study the need to increase on-site operating storage for reclaimed water at 

VWRC. 
Study $35,000 

2015+ Ops. 
XI. Report out to Council and stakeholders on results for new efficiencies and 

continue consultations (including with MoE) for the next 3 to 5 years. 
In-Kind + 

Study Support 
$50,000 



Vernon Liquid Waste Management Plan (2014): Reclaimed Water 
 

 
 
Page | 28    
April 2014   

 

 

 

STRATEGY 2:  APPLY BUSINESS CASE CRITERIA WHEN EXTENDING THE SYSTEM TO NEW 
RECLAIMED WATER CUSTOMERS 

YEAR DEPT. ACTION COST TYPE VALUE 

2015 Ops. 

I. Explore a partnership with RDNO to supply reclaimed water to agriculture 
customers in the regional system (non-potable supply). In exploring the 
partnership, apply the system extension criteria (Appendix C) for evaluating 
cost-benefit for new infrastructure. 

In-Kind + 
Study 

$75,000 

2015 Ec. Dev. 
II. Market reclaimed water as an incentive for economic development for 

industrial, commercial and agricultural customers. 
In-Kind  

Fut. Ops. 
III. Report out on the cost-benefit of extending the system for various areas 

throughout the region.  
In-Kind   

2015+ Ops. 
IV. Clarify the regulations for water reclamation and update spray irrigation 

program accordingly. 
In-Kind  

2016 Ops. 
V. Determine the suitability of a city program for private-building, on-site 

reclamation of grey water through the British Columbia Building Code. 
Study $25,000 

STRATEGY 3: INCREASE RECLAIMED WATER REVENUES 

YEAR DEPT. ACTION COST TYPE VALUE 

2016 
Ops. & 
Finance 

I. Apply the results of the water model and cost-of-service study to establish 
viable reclaimed water rates for each customer class. 

Study $50,000 

2016 
Admin. & 

Ops. 
II. Review the fees associated with current land-lease contracts to ensure 

appropriate value is being captured. 
In-Kind  

2015+ 
Ops. & 

Ec. Dev. 
III. Pursue additional commercial and industrial customers who pay scaled rates 

for their respective customer class. 
In-Kind  
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4.0 FINANCIAL SUMMARY 

The following cost summaries and revenues are in addition to existing program costs.  The first 

finance table is for system extension. 

 

COST SUMMARY REVENUES 

 
20 Year Cost 

Total 
Source 

Strategy 1: Best 
Practice 

$150,000 + 
$250,000      
(0.5 FTE for 5 
years) 

 

 Elevate spray irrigation user fees to align with the cost of service study or, 80% of 
regional agriculture rates, whichever is greater.  

 Increase sanitary user fees, as needed, to cover the study costs for future business 
cases, creating the SI model and determining cost-of-service 

 Pursue industrial and commercial customers for reclaimed water due to the higher 
revenue potential (may justify extensions of the system into the future). 

 Energy cost-savings by optimizing high-lift pumps should be adequate to finance their 
upgrade. 

Strategy 2: New 
Customers 

$100,000  

Strategy 3: 
Revenues 

$50,000 

Total $550,000 
 There are no plans for extension in the LWMP, unless, approved through business 

case means by Council.  



  Level 2: Spray 
Irrigation 
Analysis 

Questions 
•Can the amount of reclaimed water used in the spray 
irrigation program be reduced e.g. to align with best 
practices for spray irrigation in BC? 

• What are the parcel demand targets that can be used 
for SI planning? 

• What is the overall cost of the SI program? Where do 
revenues come from?  

•  Can the utility save money by reducing SI use? How 
much? 

• What should be done with new flows from growth? 

• What are the benefits from the reclaimed water uses? 

Objective 
I. To analyze reclaimed water application rates and 

create parcel targets for parcels in the land base.  
II. To review the types of obligations for providing 

reclaimed water to SI users. 

City of Vernon: 2012 Liquid Waste Management Plan 

Sources: Ministry of Agriculture; Ministry of Environment; 

Okanagan Water Demand Model; meter records; 2011 budget 

Update land base 

Calculate annual water 
crop requirements 

Review meter records 

Assess SI expenditures 
and revenues 

Estimate cost savings 
from reductions 

Make key observations 

Determine $/m3 for 
water re-use options 

Review obligations to 
provide reclaimed water 

Process of Analysis 

Who 
benefits? 

How? 
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Table 1 - Spray Irrigation: Parcel Demand Targets
A B C D E F G H I J K L M N O P Q

USL
Parcel ID Crop Area (Ha)

Within
Management

Unit
Average Slope
of Parcel (%) Soil Texture

Soil Texture
AWSC (Available
Water Storage

Capacity)**
Root Depth

(m) **
AWSC

 (G x H)
AC (Availability
Coefficient)**

MSWD
(Maximum Soil
Water Deficit)

(I x J)

Option 1
Annual Water
Requirements

(mm)

Option 1 Annual
Volume (cub.m)

(C x L)

Option 2 Annual
Water

Requirements
(mm)

Option 2 Annual
Volume (cub.m)

(C x N)

Option 3 Annual
Water

Requirements
(mm)

Option 3 Annual
Volume (cub.m)

(C x P)
1 Alfalfa 16.60 - 11 Sandy Loam 125 1.20 150.00 50 75.00 402 66,721 237 39,336 237 39,336
2 Grass 11.85 MU #11 6 Sandy Loam* 125 0.45 56.25 50 28.13 450 53,316 306 36,255 266 31,516
3 Grass 3.08 MU #8 8 Clay 200 0.45 90.00 50 45.00 450 13,865 266 8,196 266 8,196
4 Grass 33.91 MU #4b 18 Sandy Loam 125 0.45 56.25 50 28.13 450 152,613 306 103,777 266 90,211
5 Grass 0.75 MU #5a 14 Sandy Loam 125 0.45 56.25 50 28.13 450 3,383 306 2,300 266 2,000
6 Grass 14.47 MU #4a 14 Clay 200 0.45 90.00 50 45.00 450 65,117 266 38,491 266 38,491
7 Grass 2.07 MU H 14 Clay 200 0.45 90.00 50 45.00 450 9,317 266 5,507 266 5,507
8 Grass 18.36 MU A 13 Clay 200 0.45 90.00 50 45.00 450 82,618 266 48,836 266 48,836
9 Grass 109.63 MU A 12 Sandy Loam 125 0.45 56.25 50 28.13 450 493,354 306 335,481 266 291,627

10 Grass 12.80 MU A 12 Sandy Loam 125 0.45 56.25 50 28.13 450 57,594 306 39,164 266 34,045
11 Grass 14.50 - 2 Loam 175 0.45 78.75 50 39.38 450 65,237 282 40,882 266 38,562
12 Grass 4.96 - 3 Loam 175 0.45 78.75 50 39.38 450 22,301 282 13,975 266 13,182
13 Grass 17.73 - 19 Loam 175 0.45 78.75 50 39.38 450 79,774 282 49,991 266 47,155
14 Grass 8.22 - 8 Sandy Loam 125 0.45 56.25 50 28.13 450 37,005 306 25,164 266 21,874
15 Grass 12.05 - 14 Sandy Loam 125 0.45 56.25 50 28.13 450 54,214 306 36,865 266 32,046
16 Grass 7.79 - 18 Sandy Loam 125 0.45 56.25 50 28.13 450 35,036 306 23,825 266 20,710
17 Grass 4.47 - 20 Sandy Loam 125 0.45 56.25 50 28.13 450 20,117 306 13,680 266 11,891
18 Grass 30.10 - 7 Sandy Loam 125 0.45 56.25 50 28.13 450 135,472 306 92,121 266 80,079
19 Grass 13.76 - 12 Sandy Loam 125 0.45 56.25 50 28.13 450 61,920 306 42,105 266 36,602
20 Grass 8.37 - 11 Sandy Loam 125 0.45 56.25 50 28.13 450 37,672 306 25,617 266 22,268
21 Grass 7.65 - 14 Sandy Loam 125 0.45 56.25 50 28.13 450 34,434 306 23,415 266 20,354
22 Grass 1.01 - 15 Sandy Loam* 125 0.45 56.25 50 28.13 450 4,562 306 3,102 266 2,697
23 Grass 24.98 - 8 Sandy Loam* 125 0.45 56.25 50 28.13 450 112,413 306 76,441 266 66,448
24 Grass 7.67 - 18 Sandy Loam* 125 0.45 56.25 50 28.13 450 34,529 306 23,479 266 20,410
25 Grass 4.63 - 17 Sandy Loam* 125 0.45 56.25 50 28.13 450 20,852 306 14,179 266 12,326
26 Grass 21.11 - 12 Sandy Loam* 125 0.45 56.25 50 28.13 450 94,996 306 64,597 266 56,153
27 Grass 0.63 - 8 Sandy Loam* 125 0.45 56.25 50 28.13 450 2,813 306 1,913 266 1,663
28 Grass 13.74 - 13 Clay 200 0.45 90.00 50 45.00 450 61,835 266 36,551 266 36,551
29 Grass 3.37 - 17 Clay 200 0.45 90.00 50 45.00 450 15,158 266 8,960 266 8,960
30 Grass 6.48 - 11 Sandy Loam* 125 0.45 56.25 50 28.13 450 29,175 306 19,839 266 17,246
31 Grass 11.98 - 10 Sandy Loam* 125 0.45 56.25 50 28.13 450 53,901 306 36,652 266 31,861
32 Grass 33.81 - 15 Sandy Loam* 125 0.45 56.25 50 28.13 450 152,163 306 103,471 266 89,945
33 Grass 16.15 - 8 Sandy Loam* 125 0.45 56.25 50 28.13 450 72,675 306 49,419 266 42,959
34 Grass 33.50 - 8 Sandy Loam 125 0.45 56.25 50 28.13 450 150,751 306 102,510 266 89,110
35 Nursery 0.04 MU #12 15 Sandy Loam 125 1.20 150.00 40 60.00 402 148 254 94 254 94
36 Nursery 7.82 MU #8 9 Clay 200 1.20 240.00 40 96.00 402 31,446 212 16,583 212 16,583
37 Nursery 2.59 MU #5a 13 Sandy Loam 125 1.20 150.00 40 60.00 402 10,402 254 6,573 254 6,573
38 Nursery 27.72 MU #5 14 Sandy Loam 125 1.20 150.00 40 60.00 402 111,452 254 70,420 254 70,420
39 Nursery 49.13 MU #5 8 Sandy Loam 125 1.20 150.00 40 60.00 402 197,483 254 124,778 254 124,778
40 Nursery 3.81 - 9 Sandy Loam 125 1.20 150.00 40 60.00 402 15,306 254 9,671 254 9,671
41 Nursery 4.05 - 6 Clay 200 1.20 240.00 40 96.00 402 16,274 212 8,582 212 8,582
42 Nursery 33.65 - 10 Sandy Loam 125 1.20 150.00 40 60.00 402 135,270 254 85,469 254 85,469
43 Nursery 36.20 - 7 Sandy Loam 125 1.20 150.00 40 60.00 402 145,515 254 91,942 254 91,942
44 Nursery 18.34 - 10 Sandy Loam 125 1.20 150.00 40 60.00 402 73,707 254 46,571 254 46,571
45 Nursery 31.70 - 14 Sandy Loam 125 1.20 150.00 40 60.00 402 127,430 254 80,515 254 80,515
46 Yard 0.22 - 7 Sandy Loam 125 0.45 56.25 50 28.13 450 999 306 680 266 591

Totals 747.45 3,252,333 2,127,976 1,952,609
*No soils information available.  Texture assumed from soils in closest proximity
**Source: Ministry of Agriculture: Guide to Irrigation System Design With Reclaimed Water
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Category 2011 Meter Use (ML) Projected Use (ML) % Change
Golf Course 102.77 102.77 0%

The Rise Golf Course

Category 2011 Meter Use (ML) Projected Use (ML) % Change
Golf Course 91.00 91.00 0%
Other Areas 3261.90 1629.22 -50%

R.P.S. #1 30" Line

Category 2011 Meter Use (ML) Projected Use (ML) % Change
Golf Course 351.63 351.63 0%
Other Areas 230.04 182.01 -21%

R.P.S. #2 Predator

Category 2011 Meter Use (ML) Projected Use (ML) % Change
Other Areas 285.46 138.45 -51%

R.P.S. #1 Williams Line



NOTE: Three aspects of sanitary service:

 • Collection
 • Treatment
 • Disposal > Spray Irrigation Program

0.0

0.3

0.6

0.9

1.2

1.5

SAVINGS POTENTIAL

First, 2010 recap:

IF OPTION 3 
BEST PRACTICE 
IS APPLIED

$310,000
YEAR 1
NET 

SAVINGS
FOR

$1.68m FOR 
4,600,000m3

S.I.

Lake
Outfall

2.0

1.5

0.0

0.5

1.0

1.5

2.0

0.0

0.5

1.0

4.6m 
1.5

2.0

0.0

0.5

1.0 1.68
m 

$

1.37
m 

$

$0.2m 

m3

2.5m 
m3

m3
2.1m 

$1.37m FOR 2,500,000m3

$0.2m FOR 2,100,000m3

FOR

FOR NOTE: Filter-UV costs (0.2m) excluded because 
they are accounted for as treatment. 

Collection & Treatment:
$6.02m

S. I.:
$1.68m

$1.68m

PAID FOR BY:

1. How much of $1.68 M will

 decrease (linearly) when S.I. 

 consumption decreases?

   $580,000 

2. How much of $1.68 M will

 increase (linearly) when S.I. 

 consumption increases?

   $1,640,000

2011 BUDGET: $7.7m (non-capital works)

$1.50m
Utility Revenues > User Fees

$0.18m
S.I. Users

RECLAIMED WATER COST ANALYSIS: Spray Irrigation Program TODAY’S SCENARIO



1.4m 
m3

New Flows

1,400,000m3

Use business case 
to decide (policy).

Re-entry to the 
watershed for 

downstream users. 
Up to 700,000 m3  

by 2031

Start program
immediately; target
50% of all new �ows
(Living Water Smart 
Target: 700,000 m3 

reduced by 2031)

+VE business case 
Proceed with expansion Negligible

$0.55/m3

$0.10/m3

$0.05/m3

(not including capital)

Highest
(but very 

little expected)

$0

$315,000

$347,900

∑ $662,900

-VE business case 
Proceed only if
public approves

0.0
0.1
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0.0
0.1
0.2
0.3
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0.5
0.6

0.0
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EXPAND S.I. SYSTEM

LAKE OUTFALL

INDOOR WATER 
CONSERVATION

• More land base
• Industrial demands

• Capacity okay
• Inexpensive

• Living Water Smart
• I/I reduction
• Inexpensive

• Municipal uses
• New infrastructure

2012 Base Scenario Recap Reclaimed Water Volume

S.I.

Lake
Outfall

∑4,600,000 m3

4,600,000 m3

Where should
new �ows go?
 • SI?

 • LAKE?

 • OTHER?

1,400,000 m3

New Flow2.0

1.5

0.0

0.5

1.0

1.5

2.0

0.0

0.5

1.0

$0.2m 

$1.37m 2.5m 
m3

m3
2.1m 

FOR

FOR

$0.55/m3

$0.10/m3

1977 2012 2031

USE OPTION 3: Best Practice for Base Scenario Planning

RECLAIMED WATER COST ANALYSIS: Spray Irrigation Program

NEW FLOWS OPTIONS X3: When? What? Cost Savings to 
Utility in 2031

FOR PLANNING



  Level 2: Spray 
Irrigation 
Analysis 

Key Observations 
• SI application volumes can be reduced.  There is potential for immediate 

cost savings. 

• Cost savings increase significantly over time with new flows (compared 
to status quo approach). 

• 91% of SI revenues come from regular user fees and other utility 
revenues. 

• Cost savings will vary moderately due to changes in climate and annual 
crop requirements i.e. more annual demand = more power costs. 

• When the business case for expanding the SI system cannot be proven, 
then conservation or lake outfall present significant cost savings.  

• There are 3 options for disposal going forward. Each demonstrates a 
different level of benefit.  

• …agreements which expire that provide little benefit…… 

Keep in Mind 
I. Climate varies every year and so will irrigation 

demands. Therefore, cost savings too will vary.  
II. Irrigation practices will affect actual use. A range of 

annual volumes is expected.  
 
 
 

Other Options to Optimize 
Utility Finances 

Concentrate pumping to 
MacKay Reservoir while utility 
rate from BC Hydro is cut 

Introduce agriculture water 
rates to users where possible. 

Investigate micro-power 
generation opportunities for 
reclaimed water coming down 
the hill from MacKay. 

Cost savings should be directed 
to urban runoff management. 

City of Vernon: 2012 Liquid Waste Management Plan 



  Reclaimed 
Water Re-Use: 

Benefits Review 

What is the scope of sanitary services in Vernon? 
• Sanitary Sewer services currently include: 

1. Collection 

2. Treatment  

3. Disposal  

Objective 
I. To assess the benefits of reclaimed water re-use. 
II. To discuss today’s context, the history of reclaimed 

water re-use, and consider the path for the future. 

City of Vernon: 2012 Liquid Waste Management Plan 

Perspective: evaluate benefit from a triple bottom line 

perspective: Social, Economic, and Environmental 

Beneficial Re-Use Definitions 

Advantageous or helpful in 
enhancing the environment, 

increasing conservation of natural 
resources, or improving biological 
or physical processes without any 
negative impact on human health 

and the environment.  

Beneficial use of highly-treated 
reclaimed water could: 

•Reduce future potable water supply 
and treatment costs 

•Conserve water 

•Avoid additional disposal costs 

•Reduce discharges of effluent 

1. All residents benefit from the 
spray irrigation program 
today. It is Vernon’s current 
policy for the re-entry of liquid 
wastes into the environment 
(selected form of disposal). 

2. Spray irrigation users benefit 
from reclaimed water because 
it is  (1) available and (2) 
comes at a very low cost.  

3. Do residents see or appreciate 
the benefit of SI? 

4. How might the benefits of 
spray irrigation be perceived if 
there were other, lower-cost 
options for disposal? If there 
were sufficient revenues? 

Disposal: Reclaimed Water 



Table 2 - Spray Irrigation: Parcel Demand Targets Per Crop Type

Crop Type
Option 1 Annual Volume

(cub.m)
Option 2 Annual Volume

(cub.m)
Option 3 Annual Volume

(cub.m)
Alfalfa 66,721 39,336 39,336
Grass 2,320,179 1,546,762 1,371,483

Nursery 864,433 541,199 541,199
Yard 999 680 591

Totals 3,252,333 2,127,976 1,952,609



Reclaimed Water Reuse 
Reclaimed Water Re-Use Policy 
 
“The City of Vernon is committed to the concept of beneficial reuse of reclaimed water where it is technically and economically feasible 
and that the deep lake outfall is to be used only under extraordinary circumstances. 
 
The City, in all cases, endeavors to achieve full cost recovery and income generation.” 

Message from the Province 
 
“By 2020, water use in BC 
will be 33 percent more 
efficient.” 
 
“50% of new municipal 
water needs will be acquired 
through conservation by 
2020.” 

 

System Facts 

I. Reclaimed reuse began in 1978 

II. In 2010, 4,662,000,000 liters was reused 

III. Electricity budget for 2011 is $350,000 

IV. Sanitary Sewer and Treatment  budget in 2011 is 
$6,200,000 

V. Reclaimed System Budget is $1,481,000  

VI. Reclaimed water reuse is not mandated by 
government; this is a local choice 

VII. 100% of the annual reclaimed water volume has 
been applied to land in 30/33 years i.e. every 10 
years on average there is a discharge to Okanagan 
Lake; it has been over 15 years since the last 
discharge 

VIII. About 50% of the land base is managed by private 
land managers e.g. ranchers, golf courses 

IX. Reclaimed water is for beneficial reuse; there must 
be a sincere need for the water or one may deem 
the use non-beneficial 

X. In a wet year, the reclaimed system is already at 

capacity and new flows need new customers 

 
 
 

Crop Group Area (Ha) 
Active 

Irrigation (Ha) 

Alfalfa 16.60 16.60 

Blank 1.17 - 

Domestic 0.07 - 

Golf 443.94 154.7 

Grape* 2.34 2.3 

Grass (Forage) 485.48 378.2 

Greenhouse 0.07 - 

Inactive 417.12 - 

Nursery 188.63 184.8 

Turf Park 22.04 9.6 

Yard 3.2 - 

Total 1580.6 746.2 

Total Sanitary 
System,  

$6,199,659  

Reclaimed,  
$1,481,088  

Forage, golf and 
nursery are the three 

highest water requiring 
crops. They also make 
up 96.7% of all water 

needs in the reclaimed 
system.  

 
Corn and poplar are the 
highest water requiring 

crops for the region. 

Crop Type 

Low End 

(Wet 

Year) 

mm 

High End 

(Dry Year) 

mm 

10 Year 

Average 

mm 

Crop % 

within 

Land 

Base 

Equivalent Water 

Requirement  

(10 Year Average) 

mm 

Alfalfa 525 804 665 2.2% 14.8 

Domestic 

Outdoor 
823 1,048 936 

0% 0.0 

Forage 729 1,023 876 50.7% 444.0 

Golf 713 989 851 20.7% 176.4 

Grape 108 241 175 0% 0.5 

Landscape Turf 657 921 789 1.3% 10.2 

Nursery 401 715 558 24.8% 138.2 

AVERAGE 565 820 693 99.7% 784.1 

2011 
Budget 

Table: Land Base Crop Types 

Table: Crop Water Needs 

2011 Water Use 
was 700mm 



Reclaimed Water Reuse Conclusions 
Proposed Items to be carried through Stage 2 

1. 20 Year reclaimed water use planning will rely on crop requirements for the 10 Year 
Average  

2. That water needs are high for crops in the current land base 

3. That there are multiple options to accommodate new flows for reclaimed water reuse 

4. That system efficiencies and cost of service are essential factors to reclaimed water 
planning 

5. That the system is not quite at full capacity but that measures to take on growth will 
start right away 

6. That there must be customers to use new flows 

7. That if there is no demand for the water, and if there is no objection from the 
Ministry, then lake discharge is a cost-effective option 

8. That reclaimed water use rates should consider agricultural water rates in the region 

9. That water conservation is cheaper than expanding the reclaimed system 

10. That the most expensive option is to expand to Coldstream 
Ranch; that the least expensive option is discharge to the lake; 
that a range of uses is preferred 



Case Study: Reclaimed Water Extension to Coldstream Ranch 
Background: The City of Vernon has considered extending the reclaimed water system toward the Coldstream Ranch for over 25 years. There 
are large tracts of land that are currently used for forage and corn production: these are two high-water use crops that benefit the agriculture 
community. When expanding the reclaimed water system, it is critical that there are paying customers ready to manage the land and apply the 
reclaimed water properly. As part of the LWMP, the extension was revisited with a focus on cost-benefit analyses.  

 General  
I. Extend a pipeline past Hillview Golf Course toward 

Spicer Fields in Coldstream 

II. Over 400 ha of available land in the area, currently 
irrigated by either groundwater or treated water from 
Duteau (the current reclaimed system is 745 ha) 

III. If reclaimed water was filtered and disinfected (UV) then 
flows to Coldstream Ranch would bypass the MacKay 
reservoir and save on power costs; this would also 
include a separate line from the VWRC to the 
Coldstream Ranch (hydraulic reasons) 

IV. The cost of extension depends on the selected lands. 
Any extension would likely be divided into phases:  

1) to access 70+ ha of land in Hillview and near Hwy.6 
and Aberdeen  

2) further east toward the Coldstream Ranch 
compound near Kalamalka Lake Road and Hwy. 6 

Analyses 
Extend from VWRC  
I. 6,000 meters of 350mm diameter 

watermain to connect to Spicer 
II. 5,200 meters of additional 350mm 

diameter watermain to compound 
III. Additional storage at site 
IV. Total Cost: $12M 
V. Paid for over 20 years + 60 year renewal:  

$800,000 annual cost 
 
Elevations 
• VWRC elev.:  367m 
• McKay elev.: 614m 
• CR storage elev: 497m 
• Difference in static head = 117m (384 ft.) 
 
Electricity Reduction 
I. (1,835 USgpm x 384 ft)/ (3960 x 0.75 ) =  

237 HP (161 kw) 
II. Year-round pumping: 161 x 24 x 365 = 

1,410,360 kw-hrs. 
III. Using $0.07/kw-hr, the savings are: 

$98,700 per year.  
  

Conclusions 
 Sufficient lands 
 Existing customers; beneficial re-use 

Unsuccessful Cost-benefit  
Current challenge with revenue sustainability 
becomes bigger 

 Requires collaborative water planning with RDNO 
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STORMWATER MANAGEMENT – OBJECTIVE 4 

SECTION OUTLINE 

There are six sections to this appendix which focuses on the evaluation of stormwater:  

 The Preamble: This section provides the context for stormwater, including an overview of 

issues and priorities as discussed in Stage 1 and throughout Stages 2 and 3. The preamble 

provides the context for an in-depth look into the technical components of Objective 4, 

namely the two key strategic areas of focus: improve stream health through integrated 

management and dedicate and increase stormwater revenues. 

 Stormwater Quality and Improving Stream Health: Section 1.0 includes a summary of 

stream health in Vernon and how this relates to liquid waste management planning. This 

section includes a review of existing practices, policies, available science and key factors for 

the program. It acts as a comprehensive primer for the following section which focuses on 

key inputs into a stormwater utility which is designed to be a catalyst for long-term funding 

for drainage and environment projects.    

 Stormwater Financing and the Case for a Utility: Section 2.0 includes research, analyses 

and discussion into stormwater utilities and considerations for Vernon. This section explores 

major concepts for a utility and qualitative interpretation for their local application. The 

framework for a utility is presented including considerations to policy, financing, services, 

customer impacts, and operations.  

 Program Direction and Financing: Sections 3.0 and 4.0 summarize the program 

components including cost summaries and financial considerations. For consistency, this 

section mirrors the summary in the Stages 2/3 Executive Direction report.  

 Stormwater Issues to be addressed in Other Plans: Section 5.0 covers important issues 

identified in Stage 1 and Stages 2/3 that were determined to be better addressed in other 

plans or at a later date. The rationale for their exclusion is provided in the section, including 

ideas for implementation outside of the LWMP.  

 

Various supporting materials are provided at the end of this appendix as they were used in meetings and 

discussions with staff and the committee.  
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PREAMBLE 

Objective 4: 

By 2025, Vernon’s two main creeks have seen marked water quality improvements as a result of 

dedicated stormwater investments. 

Vernon is located in the center of the confluence of four watersheds, where flows from the north, south 

and east converge toward Okanagan Lake. Land use decisions and residential, commercial and industrial 

activities affect runoff water quality which in turn, affects stream health and downstream impacting the 

quality of water in Okanagan Lake. Vernon residents care about protecting the recreational quality, and 

fishing values of Okanagan Lake, and investments to improve storm water quality may provide greater 

impact than investments into reclaimed water for any goal to protect and enhance the lake.  

Multiple studies conducted on stream health in 2006 and 2007 pointed to serious ecological habitat 

concerns and urban runoff is considered the primary source of contaminants. Additional technical 

analysis conducted throughout the 2013 LWMP included comparisons of projected water quality in runoff 

(stormwater) versus water quality leaving the VWRC (treated effluent). The findings suggest that for major 

water quality parameters (based on the operating certificate from MoE), reclaimed water is of greater 

quality and of less volume therefore, investments into stormwater may provide greater overall benefits to 

lake water quality.  

Addressing stormwater quality is a significant and often dispersed issue. Typically, it requires changing 

practices, collecting information, incenting new behaviors, and improving the systematic approach to 

drainage, planning and environmental protection for the entire community. 

Vernon staff already have 5 to 10 years of momentum behind integrated stormwater services, evident by 

capital programs for TSS removal (Upper BX Creek sedimentation facility), wetland enhancement (West 

Vernon/Marshall Fields) and increased investments in stormwater infrastructure (ongoing asset 

management planning). However, community perceptions and land use activities regarding stormwater 

quality should also be enhanced.  One key benefit of a comprehensive and long-term utility service 

platform is that residents and businesses become directly connected to stormwater services. As seen with 

hundreds of stormwater utilities throughout North America, water quality can improve, revenues can 

become more stable and drainage services can expand to protect environmental assets such as 

Okanagan Lake. 

The analysis and reporting provided for Objective 4 centers on the water quality and service delivery 

aspects of stormwater management in Vernon, including:  

 Enhance knowledge of the sources of pollution to improve stream health. 

 Propose a method to finance the expanded stormwater service levels for water quality 

management. This includes the need to define a scope for creating a stormwater utility to 

raise funds to improve water quality.  

The rationale, approach, outcomes, and department responsibilities are laid out in the stormwater section. 
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1.0 STORMWATER QUALITY  

   AND IMPROVING STREAM HEALTH 

1.1 Background: Stormwater Quality and LWMPs 

Stormwater and urban runoff contain a wide variety of substances which are collected while 

traveling over and about city land. Sources of the substances include litter, leaf fall, landscaping, 

roadways (including sanding and salts, spills, and automotive wear), buildings, development and 

construction, other infrastructure and the atmosphere. Water quality and quantity in urban runoff 

depends on factors including impervious areas, land use, surface treatments and storage, among 

others. Runoff is collected and directed towards 

discharge points (or outfalls) to creeks and 

streams.  

There are multiple examples of stormwater 

quality enhancement in Vernon such as oil and 

grit separators, catch basin cleanouts, and 

natural processes such as infiltration on lawns 

and gravel surfaces. Like most municipalities 

however, more treatment is needed to reverse 

the poor state of ecological health in local 

creeks. Sections of Vernon Creek and Lower 

BX Creek (through the downtown area) are 

rated as ‘poor’ or ‘very poor’ based on studies conducted in 2006 and 2007. These creeks drain 

into Okanagan Lake, one of the most valuable resources to Okanagan Residents.  

Poor stream health is a result of multiple factors including water quality entering the streams (e.g. 

from runoff) as well as physical changes to the water course corridor. Given the source control 

emphasis of the LWMP, as well as the overlap with sanitary management, this section reviews four 

pollutant categories in particular: total suspended solids, phosphorous, fecal coliforms, and trace 

metals. These are pollutants that are abundant across the City landscape and end up in our storm 

water discharges.  

Pollutants in local creeks and streams also originate from lands outside the city boundary. For 

example, upstream agricultural practices contribute to concentrations and mass loadings of various 

pollutants. Whenever possible, it is ideal to first determine the origin (e.g. type of source, animal, 

location) of any pollutant prior to attempting to address it.  
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1.2 Pollutant Loading and Source Control Methods    

For well over 30 years, the connection between stormwater quality and land use has been 

researched by industry specialists. Utilizing Vernon’s OCP land use designations and the results of 

research throughout North America, pollutant loadings can be estimated, in order to characterize 

the significance of TSS, phosphorous, fecal coliforms and trace metals in runoff discharging into 

BX and Vernon Creek. These figures illustrate the pollutant loadings for major land use types.  
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These estimates allow for a characterization of the potential for runoff quality in Vernon, and they 

can provide valuable high-level observations, such as: 

 Unit rates and total annual loadings can vary significantly depending on the community 

land use breakdown 

 Residential unit rate for pollutant generation is low, however due to the total land area in 

Vernon (most communities actually) the total annual loading is high 

 Commercial and industrial land uses have high unit rates 

 Roadways and road rights-of-way are significant contributors to pollutant generation 

                                               

Often, commercial and 

industrial land uses are 

clustered creating nodes of 

high pollutant generation. 

For example, 74% of the 

TSS unit loading rate in 

Vernon comes from roads, 

and commercial and 

industrial lands. The figure 

to the right illustrates four 

nodal areas of commercial 

and industrial land uses in 

Vernon.  

BX and Vernon Creeks run 

through each of the four 

areas. Stormwater quality 

and quantity solutions 

directed to sites and 

roadways in these areas 

can reduce the mass 

loadings of pollutants. For 

example, increased street 

sweeping in the four areas 

is a method of source 

control which can prevent 

large masses of pollutants 

from entering the creeks.  

An advanced street sweeping program in the four nodal areas may cover road lengths listed in the 

table at the top of the figure, however additional analyses is required to determine the ideal 

programming to balance costs and pollution prevention (as part of a utility policy exercise, for 

example). Table 1 lays out a possible updated street sweeping program for Vernon. 

Figure 1: Roadway Pollutant Source Control via Nodal Focus 
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Fourteen additional sweeps are a significant increase in annual street sweeping efforts and costs 

(e.g. range of $400 to $700 per kilometer). By focusing street sweeping within the critical areas, the 

future program can provide Vernon with the highest return on investment.  

Measuring the effectiveness of an updated street sweeping program requires a water quality 

baseline. For example, annual totals of sediment diverted from streams can be a useful tool for 

communicating the performance of the stormwater utility and its initiatives.  

1.3 Water Monitoring Informs Performance and Future Policy 

1.3.1 Water Quality Monitoring 

Water quality monitoring throughout Vernon’s creeks is critical to understanding baseline 

conditions, assessing performance for future programs and measuring stream health. A program 

for water quality monitoring should focus on the target pollutants identified in this section along with 

some basic water, sediment and benthic parameters that can be used to broadly assess stream 

health. This program includes five locations that would be in addition to the existing sample location 

(VWRC): 

1. BX Creek, upstream of Swan Lake, at the City boundary with the RDNO 

2. BX Creek, downstream of Swan Lake, near the City boundary along Hwy 97; 

3. Vernon Creek, downstream of Kamalka Lake, at the City boundary along Kamalka Lake 

Road; 

4. Vernon Creek, upstream of the confluence with BX Creek, near 24
th
 avenue and 36

th
 street 

5. BX Creek, upstream of the confluence with Vernon Creek, near 24
th
 avenue and 36

th
 street 

                                                
1 Detailed analyses are required to confirm the most appropriate sweeping frequency. Also, note 

that sweeping schedules should vary with weather patterns e.g. early snow melt. 

Table 1: Possible Updated Sweeping Program 

SEASON 
SWEEPING 

FREQUENCY 
MONTHLY SCHEDULE 

PROPOSED 
COUNT1 

Spring Bi-weekly March 1 – June 15 8 

Summer Monthly July, August, September 3 

Fall Monthly October, November 2 

Winter Once December 1 to March 1 1 
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These locations are illustrated at the back of this section (Objective 4) and are in addition to water 

quality sampling to be conducted at the mouth of Vernon Creek in Okanagan Lake. In summary, 

targeting five locations is critical to understanding baseline conditions in the upstream reaches of 

the creeks (within City boundaries), for understanding the impact of land use and urban activities in 

the City, and for assessing the relative impacts on both BX and Vernon Creeks.  

For a water quality monitoring program, the first year includes a combination of in-stream 

parameters and laboratory-based analyses. The proposed testing is noted in Table 2: 

Table 2: Sampling Program for Water/ Sediments in Vernon and BX Creeks 

FREQUENCY WATER PARAMETERS SEDIMENT PARAMETERS 

Monthly 

Temperature, pH 

Dissolved oxygen, Turbidity, Conductivity 

Fecal Coliforms 

None 

Quarterly 

Total Suspended Solids 

Metals (total and dissolved), Total Petroleum 
Hydrocarbons, 

Phosphorous (Total and dissolved),PAH 

Particle Size Distribution, Metals, Total 
Petroleum Hydrocarbons, Phosphorous, 

PAH, Benthic Macroinvertebrates (B-IBI) 

The information collected can be interpreted for use with adaptive management techniques as well 

as providing reporting to decision makers and environmental managers surrounding the following 

topics: 

 Concentration and mass of upstream sources of pollution entering waterways; and 

 Trace metals, total suspended solids, phosphorous, fecal coliforms, and bacteria. 

The program should evolve, and potentially reduce in scope, over time as information is collected. 

Some aspect of monitoring may always be required to assess performance.  
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1.3.2 Water Quantity Monitoring 

Further, water quality monitoring should be complemented with water quantity monitoring (partly 

underway). Flow rates and flow volumes contribute to water quality significantly, and efforts to 

mitigate intense flows results in healthier creeks and aquatic habitats. Rainfall that lands on 

pervious surfaces will infiltrate, slow down and decrease the rate of runoff. However, as the level of 

impervious surface increases, the rate of runoff also increases and the peak flow occurs sooner. 

The concern is that higher flow rates can cause damage to in-stream features. This is an important 

motive for reducing impervious surfaces and lowering runoff rates through infiltration, on site 

retention and other means for reducing stormwater flows. The three thumbnail figures below 

illustrate the effect that urbanization and land use changes will have on drainage flows.   

 

The high areas of impervious surface in the downtown core are noticeable at the sidewalk level. 

However, to illustrate the bigger picture, the downtown area was analyzed for percentages of 

pervious areas, parking lots, road rights-of-way and roof tops. See the figure below (expanded at 

the end of this section) which illustrates that 74% of the downtown core is hard surface.  

Therefore, a comprehensive response to creek 

water quality in Vernon requires an understanding 

of runoff flows and community characteristics that 

contribute to flow rates. Future investments into 

stormwater management and aquatic 

environment improvements should be directed 

with the awareness of the impacts of impervious 

surfaces. And lastly, planning measures and 

servicing requirements should be enacted that 

minimize the incidence and effect of new 

impervious areas from development.  

A stormwater utility that includes the impact of stormwater quality and quantity from impervious 

surfaces can mitigate these effects and at a minimum, collect revenues to reinvest in measures to 

reduce their impact.  

Figure 2: Connection Between Impervious Surface and Flow 
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1.4 Pollution Discharges and Cross Connections 

Based on sensitive habitat mapping prepared in 2008, there are 162 discharge points total in both 

Vernon and BX Creeks. Each of the outfalls is classified based on the type of discharged presumed 

or known for that location. There are 15 Pollutant or Other discharges points that are a high 

concern because they represent an unknown hazard. The rest of the discharges likely convey 

stormwater to creeks. Table 3 lists the details for each type of discharge point.  

Table 3: Discharge Point (Outfall) Summary 

 DISCHARGE TYPE 

CREEK STORM TILE DRAIN POLLUTANT OTHER TOTAL 

BX Creek 64 8 1 2 75 

Vernon Creek 53 22 2 10 87 

 

For the LWMP, cross connections in stormwater systems can be organized into two primary 

categories: (1) sanitary flows that are directed into stormwater pipes or directly to the environment 

(2) storm runoff flows that could be infiltrated at the surface but are directed to the drainage system 

instead. There are two house effluent discharges (Pollutant) that may be examples of (1) above. 

There are likely many incidences of the second (2) cross connection category, on hillsides and in 

all other areas of the City.  

Ultimately, each of these conduits introduces urban runoff and therefore pollutants into BX and 

Vernon Creeks and some form of mitigation toward them is needed. There are both source and 

end-of pipe methods to reduce these impacts and selecting locally-specific and cost-effective 

techniques are important going forward. Developing and can be effectively done through a 

stormwater utility.  
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2.0 STORMWATER REVENUES AND THE CASE  

   FOR A UTILITY 

2.1 Stormwater and Sanitary Budgets 

The following graph illustrates the difference between the City’s 2010 dedicated budgets for 

stormwater and sanitary management. The stormwater budget of $700,000 per year is 

approximately 6% of the sanitary budget of $11,180,000.   

 

Pollutant loading is a significant issue and there are currently insufficient funds to address it. By 

improving the quality of water in creeks by reducing the impacts of urban runoff, Vernon can be 

positioned to continually protect and enhance stream health and lake water quality.  

There is strong, and growing support, in the industry to elevate stormwater and aquatic 

environment investments: stormwater utilities are a common, modern method for increasing 

revenues by tying services to a beneficial utility.  

2.2 Stormwater Utility 

Throughout the LWMP, many projects and ideas have been raised that can reduce pollutant 

loading including street sweeping, rain gardens, rain water capture and re-use, ditches, bioswales 

and pre-pipe filtration, and end-of-pipe treatment solutions. However, generating new techniques to 

reduce the environmental impact of urban runoff requires long-term funding to ensure ongoing 

progress.  

 $-
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Currently, stormwater funding comes primarily from two sources: general taxation and development 

cost charges. Further, many stormwater projects are initiated through roadway capital projects. 

There are challenges to funding stormwater projects in this way including:  

 applying the benefactor-pay philosophy for most services (user pay approach); 

 implementing stormwater projects that are not tied to a road upgrade; 

 implementing water quality testing programs; 

 inability to reward on-site (private) improvements that reduce runoff and improve water 

quality; and  

 maintaining funding levels that correspond to levels of service.  

Stormwater planning within an LWMP centers on reducing pollutant loading to local creeks and the 

lake, and, creating a stormwater utility ensures that monies are available to implement the annual 

improvements. Achieving new environmental objectives requires dedicated and elevated funds.  

2.2.1 Background to Stormwater Utilities 

Stormwater utilities are not new. There are hundreds of utilities in the United States and multiple 

utilities in BC, including in the cities of White Rock (user-pay fee system), Surrey (parcel-based 

charge), and Pitt Meadows (parcel-based charge).  

The concept of the utility should take a local form to match the needs of the watershed in which it is 

implemented. In Vernon, the approach should capitalize on what is working in other, comparable 

locations, yet also respond directly to local stormwater, environmental and social conditions. 

2.2.2 Utility Revenue Basics 

User fees for a stormwater utility are often based on a fixed fee as well as a correlation to the ‘C – 

factor’ (for runoff) which estimates the stormwater quantity generated from any site. The C – factors 

are listed in Vernon’s Subdivision and Servicing bylaw and they correlate to the ratio of hard 

surface on any given site. Essentially, the runoff generated from any given site represents the 

“load” (rate and volume) to the system and utility fees correspond to the loading rate. The C-factor 

approach has a long history in calculating runoff and now as a basis for utility fees.   

With respect to improving stormwater quality, the approach typically shifts from cost-allocation 

toward incentives, credits, or rebates. For example, using the C-factor approach means that a 

base-cost per site is derived from the percentage of impervious surface. However, homeowners, 

business owners and developers have the ability to lower their utility costs by reducing the “load” to 

the system and installing low-impact best practices such as rain gardens, treatment units and 

infiltration systems. For example, this approach is being applied in Portland, a city partly renowned 

for its infiltration systems and on-site stormwater retention techniques. Ultimately, the LWMP is 

focused on reducing the impacts from urban runoff, therefore the rebate program or similar tool is 

essential in the stormwater utility to improve stream health.  
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2.3 Preliminary Scope of the Utility  

Establishing a utility for stormwater improvements requires policy development and comprehensive 

planning. For the LWMP, a preliminary scope of the utility is proposed, with subsequent research 

and utility development to occur following adoption of the plan. The following discussion and 

analysis is provided to support the scoping of the exercise and to provide continuity between the 

LWMP and the resulting utility.  

2.3.1 Utility Basics: Best Management Practices  

Best management practices (BMPs) are available for stormwater management, covering a variety 

of application, scales and complexities. For the purposes of this LWMP, BMPs can generally be 

grouped into five broad categories: 

 Site adaptive planning: includes a variety of site design practices that can be used to 

reduce the impervious surface coverage on a wide range of land uses. These practices 

include reducing roadway widths, building footprints and parking standards, and limiting the 

amount of surface parking, building compact communities and preserving natural features 

such as wetlands, forests, and soils. These are also a form of Low-Impact Development. 

 Source controls (also known as Low-Impact Development): are practices intended to 

reduce runoff volume by retaining or enhancing infiltration and evapotranspiration. These 

practices supplement the site adaptive planning BMPs for individual building sites (e.g. 

single house, apartment complex or shopping mall)  and apply concepts such as absorbent 

landscaping (amended soils), surface and subsurface infiltration facilities (rain gardens and 

soak-away pits, respectively), pervious paving (pavers, porous concrete, and asphalt), 

pervious decks, green roofs, rain barrels and disconnected roof leaders. 

 Structural controls: probably the most well-known of stormwater treatment practices.  

Generally known as end-of-pipe systems, other structural BMPs include underground oil and 

grease traps, constructed wetlands, bioswales and sand filters.   

 Non-structural practices focus both on maintaining the long-term usefulness of structural 

BMPs and source controls, and reducing the likelihood of stormwater causing problems in 

the first place. In this category are street cleaning, detection and containment of contaminant 

spills, maintenance of vegetation in rain gardens and bio-swales, catch-basin cleaning, 

maintenance of structural BMPs, public education programs, and best practices for handling 

potential pollutant-generating materials.   

 Adaptive Management Adaptive management is about taking action to correct problems 

based on whether or not the City’s goals and objectives are being met based on quantitative 

information. As a best management practice, there are many benefits to adaptive 

management including enabling the City staff to optimize historic data as well as incorporate 

data soon to be collected. This prevents the costly endeavour of going back to square one 

for stormwater management and creates an ethos for act-plan-do-check. Overall, adaptive 
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management connects the following four themes: monitoring, interpretation, decision 

making and role clarity (for city staff and primary stakeholders). Therefore, adaptive 

management should be integrated with the structure for the stormwater utility.  

BMPs can also be considered either temporary or permanent. Temporary BMPs are used during 

construction to control acute conditions that occur when vegetative cover is removed and large 

areas of soil are directly exposed to rainfall. These BMPs generally focus on controlling soil erosion 

at the site and preventing subsequent downstream deposition of the sediments.  Permanent BMPs 

are intended to remain in working condition for years after construction takes place. They can fulfill 

multiple functions, including reducing the rate and volume of runoff and improving the quality of the 

runoff.  The LWMP is focused on permanent BMPs, though an overall stormwater runoff strategy 

should also address construction-related erosion and sediment control due to the very high 

concentrations and volumes of sediment that can be generated on construction sites and that can 

seriously damage watercourses. 

2.3.2 Utility Basics: Governance, Stakeholders, and Integrated Planning  

Beyond the technical issues, there may be social, financial and governance impacts to be 

investigated before the City can widely implement BMPs. For example, zoning, servicing and 

building bylaws require updating. Further, public acceptance of onsite low-impact, development-

type BMPs are critical for their successful application. Finally, it may be necessary to identify and 

access new funding mechanisms to implement structural BMPs, which can potentially be both 

costly and land-consuming.   

Given the above, developing the utility includes addressing key elements and questions that are 

central to the utility framework, such as: 

Key Questions: 

 How are undeveloped sites assessed and charged? 

 What is the actual source of pollutants that enter the stormwater system (e.g. on roadways) 

and how should the charges be traced back? 

 Are there any sites that will be exempt? 

 How will the utility bylaws be enforced? 

 What will be the pace of implementing Low-Impact Development and how do we sustain 

these practices for the long-term? 

 How do we account and prepare for climate change? 
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Key Elements in Vernon: 

 Incorporating the principals and learned lessons from Integrated Stormwater Management 

Planning, now standard for many communities in BC 

 Revenue generation that adequately funds an advanced street sweeping program and water 

quality monitoring program 

 Incentives to promote on-site techniques to reduce impervious surfaces and lower runoff 

rates and volumes 

 Determining a short-list of cost-effective best practices to promote  to residents, businesses, 

and developers as part of the rebate program 

 Creating incentives to disconnect roof leaders from the system where land application is 

acceptable 

 Integration with other programs such as funding for the tree canopy initiative and promoting 

Vernon’s integrated transportation framework 

 Strong communication, education and stakeholder engagement with homeowners and 

businessowners with the primary goal of pollution reduction  

 Applying alternative rebate programs for specific sites and specific pollutants e.g. truck-

washdown areas 

 Applying formulas that are justifiable and straightforward so that the utility must is founded 

upon concepts that customers can appreciate 

 Include sufficient staff resources to establish, administer, update, and communicate about 

the utility to customers (this also includes adequate funding to collect and interpret data to 

improve decision making and promote adaptive management) 

 Acknowledging the long-term nature of Low-Impact Development  

 Incorporating the role that climate change (and storm variability) may have on stream health 

Integrated stormwater management requires new service structures, including funding and an 

enhanced environmental focus. Establishing the utility requires consideration to the above and 

requires its own process to generate buy-in and adequately assess the implications of the policy.  

The cost projections in this report are preliminary, in order to appreciate the approximate costs of a 

stormwater utility. Each subsequent step in creating the utility can uncover new information that 

should adjust the service delivery aspects of the utility. This may be the most important initiative of 

the LWMP given its potential to affect stream health in local creeks and to enhance water quality in 

Okanagan Lake.  
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2.3.3 Utility Set-Up: Programs, Projects, and Preliminary Revenue Needs 

Establishing revenue needs, program requirements and capital plans cannot be conclusive at this 

time because these are outputs of a comprehensive policy and planning exercise required to set up 

a stormwater utility. However, based on best practices and preliminary community, staff, and 

Council feedback, there have been multiple cost and revenue considerations, such as:  

 Funds for utility and policy development, including establishing funding levels, 

environmental needs, drainage needs, and operations and maintenance programs. 

Some of this work may be complete already as part of the asset management work 

underway, therefore some adjustments to the figures may occur. At this time, there is an 

estimate for setting up the utility and for establishing an environmental/infrastructure baseline 

of $200,000 per year for years 1 and 2. 

 Additional street sweeping, ongoing sampling and monitoring, education and 

communication and administration requirements. Each of these costs is additional to 

current services therefore require all new revenues. At this time, there is an estimate for 

annual operations and maintenance of $500,000/year in years 3 to 5.  

 Ongoing capital program that enhances existing drainage and environmental project. 

Annual budgeting to be confirmed. 

 Re-allocate funds collected through general taxation into the stormwater utility. 

Revenues allocated for drainage and stormwater services are estimated at $750,000 based 

on 2011 budget figures. Given that the utility is expected to be a combined service platform 

for drainage and environmental services, it is recommended to allocate existing revenues 

and levels of service to the utility. Additional financial and taxation analysis should be 

conducted at the time of transfer.  

 Budget for gradual increases to administration costs including billing, advertising, 

communications, service requests and program implementation. These costs are 

currently unknown and should be confirmed during utility development.  

Overall, revenues for a stormwater utility are generated primarily by new fees yet to be established, 

including re-allocation from the existing roll rate i.e. property taxes. In combination, this places 

revenue needs for the utility near $2,000,000 per year after the utility is established and in full 

operation. 

There are various options to fund the program initially until some form of user fees are in place. For 

example, Vernon may utilize a temporary fixed fee (e.g. parcel fee) to raise funds for establishing 

the utility, while in subsequent years (year 5 and beyond) the established user fees are utilized to 

finance all aspects of service delivery.   
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3.0 PROGRAM DIRECTION:  

   OBJECTIVE 4 - STORMWATER 

3.1 Objective, Strategies and Actions 

Objective: By 2025, Vernon’s two main creeks have seen marked water quality improvements as a 

result of dedicated stormwater investments. 

This objective can be achieved through the following strategies and actions, or each strategy and action 

are provided accordingly. Revenues are discussed in Section 5.0. 

 

STRATEGY 1: IMPROVE STREAM HEALTH 

YEAR DEPT. ACTION COST TYPE VALUE 

2016 
Eng. & 
Ops. 

I. Locate and rectify pollutant-based issues for 16 outfalls in the City. Capital $100,000 

2016 
Eng. & 
Ops. 

II. Increase street sweeping frequency in North, Downtown and East Vernon 
commercial zones. 

Program 
$200,000/

year 

2016 
Eng. & 
Ops. 

III. Check adequacy of existing sweepers to effectively remove non-point 
source pollutants. 

In-Kind  

2016 Eng 
IV. Implement 3 year monitoring program to establish baseline conditions in 

Vernon streams including bio-monitoring. Initiate long-term stream health 
monitoring program based on the targeted list of pollutants. 

Program 
$30,000 to 

$70,000 
/year 

2016+ Eng. 
V. Interpret stream water quality information on a regular basis in order to 

update effectiveness of stormwater practices and policies. 
Program 

$10,000/ 
year 

Fut. Eng. 
VI. Enhance existing stormwater capital program to include additional stream 

health capital projects, as needed. 
Capital TBD 

2016+ 
Eng. & 
Comm. 

VII. Communicate successes and program highlights to public and stakeholders 
regarding stream health improvements. 

Program 
$15,000/ 

year 

2016 
Eng. & 

Planning 

I. Create bylaws to protect creeks and the lake e.g. erosion and sedimentation 
control or fines for non-permitted discharge to the drainage system. 
Consider including new reporting requirements for development that confirm 
pre- and post- water quality conditions have been considered. Share results 
with MoE. 

Program others 

2016+ Eng. + All 
II. Ensure Integrated Stormwater Management Planning is implemented in 

Vernon. 
Program 

Part of 
utility 
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STRATEGY 2: DEDICATE AND INCREASE STORMWATER REVENUES AND INVESTMENTS 

YEAR DEPT. ACTION COST TYPE VALUE 

2021 
Eng. & 
Ops. & 
Finance 

I. Create and implement stormwater utility (custom to Vernon), including 
gradually elevating fees and charges to cover all costs of the program. 

Program 
Est. 

$500,000/
year 

2015 Finance 
II. Reallocate existing stormwater revenues from general taxes ($750,000) to 

the stormwater utility. 
Program +/- 

2015 
Eng. & 

Finance 
III. Update Development Cost Charges for stormwater and stream health 

projects. 
Study $40,000 
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4.0 FINANCIAL SUMMARY 

The financial implications for Objective 4 – Stormwater Management are provided below. The 

following cost summaries are in addition to existing program.   

  

COST SUMMARY REVENUES 

 20 Year Cost Total Source 

Strategy 1: Stream 
Health 

$4,860,000 

($270,000/yr @ 2016) 

 

 Establish new utility to cover the costs of expanded service levels for 
stormwater and stream health. 

 Leverage Gas Tax funding to fund the study to create the utility policy 
and structure. Discuss opportunities for funding support from OBWB. 

 Employ user-pay financing methods to various utility customer classes 
so that impact to stormwater system is accounted for reasonably e.g. 
impacts from highways. 

 Re-allocate existing revenues (approx.. $750,000) for stormwater from 
property taxes to the utility. 

 Encourage participation and contribution from local 
environmental/streamkeeper groups. 

Strategy 2: Elevate 
Investments 

$6,540,000 

              ($500,000/yr @ 2021)  

Total $11,400,000 
 Program costs are high-level estimates until the utility policy and 

structure can be completed.   
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5.0  STORMWATER ISSUES ADDRESSED  

 OUTSIDE OF THE LWMP 

Of the 10 issues identified in the Stage 1 report, there are two that are best addressed in other 

plans: “maintenance of low-impact development systems”, and “encroachment, channelization and 

loss of riparian features”.  For convenient reference, the consolidated list of 10 issues form the 

Stage 1 report, include: 

 High Impervious areas in the downtown core; 

 High volume and high rate of runoff/flows; 

 Lack of Treatment; 

 Unknown impacts (type, severity) from upstream sources of pollution; 

 Trace metals, total suspended solids, phosphorous, fecal coliforms, and bacteria; 

 Incomplete inventory of discharge locations and pollutants; 

 Cross Connections: removal/location; 

 Maintenance of low-impact development systems; and, 

 Encroachment, channelization and loss of riparian features 

Maintenance of low-impact development systems are important for reducing the quantity of 

urban runoff by reducing impervious surfaces and promoting infiltration. They help reduce pollutant 

loadings in runoff and improve overall stormwater quality. The issues raised in the LWMP relate to: 

maintenance costs including staff resources; systems on private property (e.g. stratas) where it is 

believed that maintenance is not occurring; malfunctioning LID systems; and inadequate funding 

for maintenance. We suggest that LID maintenance issues and learned lessons should be 

assessed and incorporated into future stormwater drainage basin plans, updates to the 

development cost contribution bylaw and the stormwater utility. 

Encroachment, channelization and loss of riparian features are a significant issue in the City of 

Vernon. The environmental features of both the Vernon and BX creeks are documented in a 

sensitive habitat and information mapping report prepared in 2008 which fed into the Environmental 

Management Areas policy. The policy includes goals, objectives and policies for the three 

Management Areas which mandates on-site improvements through developments in key locations. 

Ultimately, the in-stream landscape is critical to water quality, but the issue of encroachment, 

channelization, and loss of riparian features is better addressed through other plans than the 

LWMP (which focuses on reducing the pollutant load before they enter the streams). 



Stage 1 Issues

1. High volume and high rate of 
runoff/flows

2. High impervious areas in the downtown 
core

3. Maintenance of low-impact-
development systems

4. Encroachment, channelization and loss 
of riparian features

5. Multiple discharges of “raw” runoff, 
also unknown discharges

6. Incomplete inventory of discharge 
locations and pollutants

7. Lack of treatment
8. Unknown impacts (type, severity) from 

upstream sources of pollution
9. Trace metals, total suspended solids, 

chlorides, phosphorous, fecal coliforms

Stormwater Quality

Issue: High Runoff

Issue: --to be addressed in 

other plans--

Issue: Discharging 
Stormwater to the 
Environment

Issue: Origin of Pollutants



Stormwater Policies and Goals

2. That liquid waste is managed through “watershed” thinking.

3. That “green” concepts such as….design standards…are applied where financially reasonable.”

5. That treatment and disposal systems are reliable.

7. That  Vernon  sets  a  high  standard  for  stormwater management  and  that  local lakes and streams are healthy aquatic 
systems and safe for residents and guests to enjoy.

8. That Vernon residents are well informed about their role in achieving local liquid waste objectives.

9. That the principles of funding are well defined, perpetual, and based on a benefactor-pay philosophy. 

10. That there are practices to reduce: water use, high runoff rates, and pollutant loading in sanitary and stormwater flows.

11. That the system (all categories) is sufficiently monitored and data is routinely interpreted for optimum system performance.

Management Concepts

i. Support the reduction, prevention and mitigation of 
pollution and its sources in the air, water and soils of 
Vernon.

ii. Hillside Guidelines and Regulations state, “A Section  219 
Covenant  registered against the title of all lots is required  
to prohibit roof gutters connecting  directly  into the 
storm sewer system.” (new developments)

iii. Undertake water quality and quantity protection through 
community outreach and education, promotion of 
integrated stormwater planning and promotion of 
pervious materials use as appropriate.

iv. Collaborate with neighboring jurisdictions to address issues 
of...water quality and habitat protection.

v. Complete stormwater basin studies and construct identified
improvements to the stormwater system.

vi. Encourage onsite stormwater treatment and rainwater capture 
for landscape and garden irrigation in new construction and 
wherever possible.

vii. Encourage the development of garden space on rooftops for 
residents or employees.

viii. Tree canopy cover in the City Centre should reach 10%. This 
canopy goal is to include trees on both private and public lands.

Select City Policies



High Runoff

Create a stormwater utility that 
funds water quality improvements:

Include rebate program to increase on-site 
infiltration, such as increase tree canopy to 10% 
by 2020 program
Incorporate pollutant reduction targets
Implement a critical areas urban runoff 
strategy which includes the Downtown Core

Proposed Solutions

Increase tree canopy to 10% 
by 2020

Enact drainage utility by end 
of 2013

Proposed Performance Targets



Discharging Stormwater to the Environment

Investigate the discharge points 
and the cross connections:

Investigate 8 “Pollutant” or 
“Other” discharge points per year 
over two years. Reclassify any of the 
discharge points based on the 
findings.
Identify the agencies or companies 
who own the discharge systems.
Assess the risk from the discharge 
points
Prepare a summary report and 
review the issues with the Ministry 
of Environment in 2014. 

Proposed Solution

Proposed Performance Targets

To assess, reclassify and 
respond to all 16 
pollutant/other discharges by 
2014

16 pollutant discharges that will be addressed



Origin of Pollutants
Proposed Solution

Create a stormwater utility that 
funds water quality improvements:

Incorporate pollutant reduction targets and tie 
funding to reductions
Implement upgraded street sweeping program 
in the four critical areas (see Advanced Street 
Sweeping Program)
Conduct stream quality sampling at seven 
locations (see Stream Watch Program)

Collaborate with RDNO for bacterial 
source tracking

Reduce fecal coliform levels to below 
recreational standards except during 
abnormal events 
Reduce TSS loadings by 20% by 20XX
Reduce phosphorous loadings (annual 
mass) to comply with sanitary targets by 
20XX
Enact drainage utility bylaw by 2013

Proposed Performance Targets

Water quality sampling at 6 stream locations



Single Family 
Residential

49%

Multi-Family 
Residential

4%

Commercial
8%

Industrial
2%

ROW - Roads
4%

Open Space (incl 
Parks)
33%

Area by Land Use in Vernon
(Total Area - 9,450 ha)



Single Family 
Residential

53%

Multi-Family 
Residential

7%

Commercial
15%

Industrial
6%

ROW - Roads
10%

Open Space 
(incl Parks)

9%

TSS Loading
(Total = 351,000 Kg/year)

Single Family 
Residential

61%

Multi-Family 
Residential

8%

Commercial
13%

Industrial
3%

ROW - Roads
7%

Open Space (incl 
Parks)

8%

Dissolved Phosphorous Loading
(Total = 1,050 Kg/year)

Single Family 
Residential

10%

Multi-Family 
Residential

14%

Commercial
17%

Industrial
35%

ROW - Roads
22%

Open Space 
(incl Parks)

2%

TSS Unit Loading Rate
(37 Kg/ha/year)

Single Family 
Residential

15%

Multi-Family 
Residential

22%

Commercial
19%

Industrial
21%

ROW - Roads
20%

Open 
Space 
(incl 

Parks)
3%

Dissolved Phosphorous Unit Loading Rate
(0.11 Kg/ha/year)

Loading Rate Per Hectare

Contribution to City-wide total



A stormwater Utility?
Like water and wastewater; with a mission to improve urban runoff and water quality

A city operated self-funded entity 
that manages stormwater (quality-
focused) improvements and charges 
fees to businesses and residents to 
pay for the service. 

What is it?

Are they common?

Stormwater utilities are not 
new. There are hundreds of 
utilities in the United States and 
multiple utilities in BC, including 
in the cities of White Rock and 
Victoria. 

What should it include?

Adequate funds for the Advanced Street Sweeping 
Program and Stream Watch Program
Incentives to promote on-site SW management:

•reduce hard surfaces and lower runoff rates and 
volumes
•disconnect roof leaders from the system where 
land application is acceptable

Integration with other programs (e.g. such as funding for 
the tree canopy initiative and promoting the road diet 
plan
Strong communication, education and stakeholder 
engagement
Easy and justifiable formulas
Clear policy including local goals and objectives for the 
environment, social impacts
Sufficient staff resources
Fair and reasonable service charges that reflect the 
benefactor-pay principle



Advanced Street 
Sweeping Program

Stream Watch 
Program

“Double the investment and add +10 
more sweeps per year to critical areas”

Season Frequency Month Range Count

Spring Bi-weekly March 1 – June 15 8

Summer Monthly July, August, September 3

Fall Monthly October, November 2

Winter Once December 1 to March 1 1

Frequency Water Parameters Sediment Parameters

Monthly
Temperature, pH, DO, Turbidity, 

Conductivity, Fecal Coliforms
None

Quarterly

Total suspend solids, metals, t. 

petroleum, hydrocarbons + PAH, 

phosphorous,

Particle Size Distribution, metals, t. 

petroleum, hydrocarbons, phosphorous, 

PAH, Benthic Macroinvertebrates

“you can’t manage what you don’t measure”
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1.0 BENTHIC INVERTEBRATES 
 

Benthic invertebrates are used as direct indicators of the biological integrity of a stream.  As they 

live most of their lives in the stream and respond to the biological condition of the stream, the 

composition and abundance of benthic invertebrates in a stream can provide a direct 

measurement of stream health and allow for assessment of changes in stream health over time. 

The BC Ministry of Environment (BC MoE) developed a version of the Benthic Index of Biological 

Integrity (B-IBI) specifically to rank the health of 23 low elevation Okanagan streams (Jensen, 

20061; Jensen, 20072).  This index was based on the five measures to assess the community: 

total number of taxa, the number of stonefly taxa, the number of mayfly taxa, the number of 

intolerant taxa and the number of clinger taxa.   

 

The 23 streams (31 sample sites) were assessed by the BC MoE and ranked as ‘excellent’, ‘good’, 

‘fair’, ‘poor’, or ‘very poor’ based on their B-IBI score.  Benthic invertebrate data from 1999 to 

2004 was examined.  Vernon Creek was assessed at 25th Avenue and was ranked as ‘poor’ 

stream condition.  Upper B.X. Creek was assessed upstream of Pleasant Valley Road on the 

eastern edge of the City and upstream of Swan Lake.  At this location, Upper BX Creek was 

ranked as ‘fair’ stream condition.  Lower B.X. Creek was assessed at 30th Avenue downstream of 

Swan Lake and was ranked as ‘very poor’ stream condition at this location.  Of the 31 stream 

assessed, Lower B.X. Creek and another urban stream (Lower Mill Creek) had the lowest stream 

condition scores.  The results indicate that Vernon Creek as well as Upper B.X. Creek and 

particularly Lower B.X. Creek have been impacted by human activities in their watersheds.  The 

extremely low score for Lower BX Creek was attributed to significant encroachment, loss of 

riparian vegetation, as well as channelization and stormwater inputs. Degraded water and 

sediment quality may also be a factor. One genus of special consideration – Argia - was detected 

in Lower B.X. Creek (Jensen, 2006).   In British Columbia, two species in the genus Argia (Argia 

emma and Argia vivida) are provincially blue- and red-listed, respectively.   

 

                                                
1 Jensen, E.V. (2006). Cumulative Effects Monitoring of Okanagan Streams using Benthic Invertebrates, 1999 to 2004.  

Environmental Protection Division.  BC Ministry of Environment.  Penticton, BC. 
2 Jensen, E.V. (2007).  The Biological Integrity of Okanagan Streams: Using Benthic Invertebrates to Monitor Stream Health.  
Environmental Protection Program, BC Ministry of Environment.  Penticton, BC.  
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2.0 SENSITIVE HABITAT INVENTORY AND MAPPING  

 

2.1 Lower Vernon Creek 

 

SHIM data pertaining to Lower Vernon Creek were plotted and reviewed as part of this exercise.  

Lower Vernon Creek is 11.1 km long.  The SHIM data is summarized below: 

 

 Approximately 35 % (3,834 m) of the right bank and 25 % (2737 m) of the left bank of 

Lower Vernon Creek have been modified, with retaining walls/bank stabilization 

accounting for a large portion of the modifications.  Other modifications include 
channelization, rip rap, bridges, dams, fences, floodgates, garbage/pollution, pipeline 

crossings, a trail, water intakes, and ‘other’ modifications. 
 The combined length of Lower Vernon Creek that is contained in culverts is 161 m. 

 There are 87 discharges to Lower Vernon Creek (2 ‘house effluent’, 53 storm drains, 22 

tile drains, and 10 ‘other’ or ‘unknown’) 

 Approximately 4 % (491 m) of the right bank and 6 % (708 m) of the left bank are 

experiencing some degree of erosion. 
 Fish habitat features along Lower Vernon Creek encompass approximately 11% (1,200 

m) of the total stream length, including undercut banks, spawning habitat, small woody 

debris, over stream vegetation, large woody debris, deep pools, boulders and other.  

 There are 2 confirmed obstructions along Lower Vernon Creek (1 beaver dam, 1 dam, 

and 1 set of floodgates) as well as 10 potential obstructions and 3 unknown obstructions. 
 There is one recorded bank swallow nest site along the creek, as well as four deciduous 

trees that have wildlife attributes. 

 

2.2 Lower B.X. Creek 
 

A habitat assessment of Lower BX Creek was conducted by Ecoscape Environmental Consultants 

Ltd. in 2009 in conjunction with AECOM’s Lower BX Creek Drainage Basin Assessment.  This 

assessment examined Lower B.X. Creek from the outlet of Swan Lake to the confluence with 

Lower Vernon Creek (approximately 5 km).  SHIM data specifically pertaining to Lower B.X. Creek 

was summarized in this report (Ecoscape, 20093).  A summary of Ecoscape’s SHIM data is 

summarized below: 

     

 Approximately 64% (3172 m) of the left bank and 60% (2972 m) of the right bank have 

been modified to some extent, with highly modified segments within the City boundaries. 

Only 9.5% of the stream length is classified as natural.  This natural area relates to the 
segment within lacustrine wetlands at the south end of Swan Lake.  

 The combined length of Lower B.X. Creek that is contained in culverts is 0.86 km 

 There are 60 discharges to  Lower B.X. Creek (53 storm drains, 6 tile drains, 1 ‘pollutant’) 

 Approximately 2% (121 m) of the left bank and 3% (171 m) of the right bank are 

experiencing some degree of erosion.   

                                                
3 Ecoscape Environmental Consultants Ltd. (2009).  Lower BX Creek Habitat Assessment.  Lower BX Creek Basin. Vernon, BC. 
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 Fish habitat features along Lower B.X. Creek encompass approximately 3% (140 m) of 

the total stream length, and include primarily deep pools, as well as undercut banks, 

overstream vegetation and boulders to a lesser degree.  
 There is one confirmed obstruction (dam) along Lower B.X. Creek.  There is also one 

instance of persistent debris that may have the potential to obstruct flow.  

 The primary stream character is classified as 58% channelized, 20% modified, 12% 

culvert, 10% natural 
 82% of the stream length had an impact rating of 0 (both banks highly modified); 15% 

of the stream length had an impact rating of 1 (both banks moderately modified); 4% of 

stream length had an impact rating of 2 (low impacts on both sides).  
  53% of the stream length had low fish habitat rating; 24% had moderate fish habitat 

rating, 13% had very fish low habitat rating and 11% had high fish habitat rating.  

 

2.3 B.X. Creek (Lower and Upper) 
 

In 2008, Ecoscape Environmental Consultants Ltd. completed a Sensitive Habitat Inventory and 

Mapping (SHIM) of both Upper and Lower B.X. Creeks and summarized the results in a report 

(Ecoscape, 20084).  The report does not differentiate data collected for Upper B.X. Creek from 

that collected for Lower B.X. Creek.  A total of 26.7 km was assessed as part of the SHIM 

exercise, from the confluence with Lower Vernon Creek up to the headwaters at Silver Star 

Mountain.  A summary of Ecoscape’s SHIM report is presented below: 

 

 Approximately 17% (4628 m) of the left bank and 16 % (4227 m) of the right bank of 

B.X. Creek have been modified, with channelization accounting for the majority of this.  
Other modifications include retaining wall/bank stabilization, followed by rip rap bridges, 

fences, garbage/pollution, livestock crossings, pipe crossings, and water withdrawal. 
 The combined length of B.X. Creek that is contained in culverts is 0.62 km 

 There are 75 discharges to B.X. Creek (64 storm drains, 8 tile drains, 3 ‘other’ and 1 

‘pollutant’)  

 Approximately 9% (2399 m) of the left bank and 7% (2784 m) of the right bank are 

experiencing some degree of erosion.   
 Fish habitat features along B.X Creek encompass approximately 7% (1933 m) of the total 

stream length, and include overstream vegetation, large woody debris, deep pools, 

spawning habitat, undercut banks, small woody debris, and boulders. 

 There are 12 confirmed obstructions along B.X. Creek (1 log jam, 1 set of falls, 6 

persistent debris, 4 dams) as well as 22 potential obstructions and 2 unknown 
obstructions.   

 The primary stream character is classified as 66% natural, 18 % modified, 14% 

channelized, 2% culvert 
 

Comparing the SHIM data for Lower B.X. Creek (Section 2.2) to the SHIM data for B.X. Creek 

(lower and upper) indicates that Lower B.X. Creek is experiencing a higher degree of modification 

than Upper B.X. Creek.  Overall, 65% of B.X. Creek remains in a relatively natural condition, with 

                                                
4 Ecoscape Environmental Consultants Ltd. (2008).  Sensitive Habitat Inventory and Mapping (SHIM) Inventory Summary Report.  

January, 2008. 
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the majority of this natural area existing on Upper B.X. Creek.  Modifications are most prevalent 

on Lower B.X. Creek in the urbanized areas of the City of Vernon.  Channelization, culverts, lack 

of riparian vegetation, encroachment and discharges were all noted to have the potential to 

contribute to the degradation of water quality and fish habitat in B.X. Creek.   

 

Garbage removal and riparian planting were recommended by Ecoscape as relatively easy 

opportunities to restore riparian habitat (Ecoscape, 2008).  Adding baffles to a in a stream 

segment near 48th Ave and 20th Street was recommended to assist fish passage.  Additionally, 

channelized sections below Swan Lake were identified as candidates for restoration to increase 

sinuosity and re-establish a wetland community. 
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3.0 WILDLIFE AND FISHERIES RESOURCES 

 

3.1 Lower Vernon Creek  

 

Lower Vernon Creek is documented to contain a variety of fish species, including rainbow trout, 

kokanee, peamouth chub, carp, largescale suckers, redside shiners, squawfish and chiselmouth 

(BC Ministry of Environment, 19945).  The presence of lake trout in Okanagan Lake indicates that 

this species may utilize Lower Vernon Creek as a downstream migration corridor, as the lake has 

never been stocked with this species.   

 

During the late 1980s and early 1990s, the BC Ministry of Environment characterized Lower 

Vernon Creek as being well-buffered to acidic inputs, with moderate water hardness (BC Ministry 

of Environment, 1994).  Stormwater runoff was identified as the main contributor to metals in the 

creek at the time.  Phosphorus concentrations were considered to be high enough to cause 

excessive algal growth, and dissolved oxygen concentrations were occasionally below the criteria 

to protect aquatic life.   

 

Recent water quality data from Vernon Creek and final treated effluent (FTE) quality from the 

Vernon Water Reclamation Centre (VWRC) from May 2008 to March 2009 is summarized in Table 

3.1, below.  The ambient water quality objectives for tributaries of Okanagan Lake, as well as the 

BC water quality guidelines are also included in this table for comparison.  Although there are no 

water quality objectives or guidelines for total suspended solids (TSS), the concentration of TSS 

in Vernon Creek varies through the year, with peaks during May and June, coinciding with spring 

freshet.  The concentration of nitrate, nitrite chloride and arsenic in Vernon Creek for 2008 and 

2009 meets the BC Water Guidelines for aquatic life and recreation.  Sulfate concentrations in 

Vernon Creek during 2008 and 2009 were occasionally above the BC water quality guideline for 

aquatic life (100 mg/L).  Faecal coliform and E. coli concentrations in the creek were also 

routinely higher than ambient water quality objectives set for Okanagan Lake tributaries and 

water quality guidelines for recreation.  This is despite very low bacteriological concentrations in 

the final effluent from the Vernon Water Reclamation Centre, indicating that the high 

bacteriological concentrations in the creek are likely from other sources.   

                                                
5
 BC Ministry of Environment. (1994).  Ambient Water Quality Objectives for the Tributaries to Okanagan Lake Near Vernon.  

Overview Report.  Signed June 1994.  
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Table 3.1: Vernon Creek Water Quality Compared to VWRC Final Treated Effluent (FTE) 

 

 

 
Parameter

Ambient Water 

Quality 

Objectives for 

Okanagan Lake 

tributaries*

BC Water Quality 

Guidelines for 

Aquatic Life

BC Water Quality 

Guidelines for 

Recreation

Vernon 

Creek 

May 22, 

2008

VWRC FFE 

May 21/22, 

2008

Vernon 

Creek 

June 10, 

2008

VWRC FFE 

June 10, 

2008

Vernon 

Creek 

July 10, 

2008

VWRC FFE 

July 10,    

2008

Vernon 

Creek 

Aug 18, 

2008

VWRC FFE 

Aug 18,     

2008

Vernon 

Creek 

Sept 17, 

2008

VWRC FTE 

Sept 17, 

2008

Vernon 

Creek 

Oct 27, 

2008

VWRC 

FTE Oct 

27, 2008

Vernon 

Creek 

Nov 3, 

2008

VWRC FTE 

Nov 3, 

2008

Vernon 

Creek Dec  

3, 2008

VWRC FTE 

Dec 3, 

2008

Vernon 

Creek 

Mar 24, 

2009

VWRC FFE 

Mar 24, 

2009

BOD5 (mg/L)  - - - < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 11 < 10 15

TSS (mg/L)

based on 

increase over 

background

- - 38 < 1 25 < 1 6 < 1 2 < 1 2 4 14 5 2 4 4 6 6 5

TDS (mg/L) - - - 257 457 274 480 309 484 378 471 418 - 423 - 335 - 363 - 550 -

pH - - - 7.7 6.9 7.8 6.9 7.6 6.8 7.7 7.0 7.8 - 7.6 6.7 7.8 7.0 7.6 7.0 7.7 6.9

Total P (mg/L) - - - 0.08 0.29 0.04 0.13 0.04 0.34 0.03 0.24 0.02 0.46 0.03 0.42 0.04 0.32 0.02 0.37 0.04 0.28

Ortho P (mg/L) - - - 0.049 0.168 < 0.010 0.031 0.02 0.108 0.030 0.113 < 0.010 0.035 < 0.010 0.023 < 0.010 0.020 < 0.010 0.012 0.032 0.029

Total N (mg/L - - - 0.873 4.16 0.578 2.99 0.640 2.78 1.130 4.46 1.15 7.69 1.23 4.63 0.76 3.03 0.87 3.88 1.71 6.69

TKN (mg/L) - - - 0.78 1.74 0.50 1.31 0.38 1.63 0.38 1.43 0.26 4.83 0.29 2.23 0.37 1.61 0.42 2.09 0.48 4.72

Nitrate N (mg/L)
consistent with 

BCWQG

≤ 200 mg/L 

maximum    (≤ 40 

mg/L average)

≤ 10 mg/L 0.092 2.40 0.077 1.68 0.259 1.11 0.743 3.02 0.89 2.65 0.94 2.00 0.39 1.39 0.45 1.75 1.23 1.78

Nitrite N (mg/L)
consistent with 

BCWQG

≤ 0.06 mg/L 

maximum (0.02 

mg/L average)

≤ 1 mg/L < 0.010 0.020 < 0.010 < 0.010 < 0.010 0.045 < 0.010 < 0.010 < 0.01 0.21 < 0.01 0.40 < 0.01 0.03 < 0.01 0.04 < 0.01 0.19

Turbidity (NTU)

based on 

increase over 

background

based on increase    

over background
≤ 50 NTU 22 0.4 12 0.5 4.1 1.8 1.8 0.4 1.4 - 10 - 2.5 - 2.4 - 7.2 -

Colour (TCU) - -
should not 

impede visibility
16 49 12 44 8 42 < 5 42 < 5 - < 5 - < 5 - < 5 - 14 -

Conductivity (µS/cm) - - - 439 823 433 788 487 794 626 792 672 - 673 - 566 - 589 - 808 -

Total Alkalinity 

(mg/L)
- - - 141 203 143 187 169 203 196 186 206 - 215 - 177 - 184 - 212 -

Total Hardness 

(mg/L)
- - - 181 200 174 190 190 187 285 209 291 - 306 - 225 - 224 - 349 -

Sulfate (mg/L) -

≤ 100 mg/L 

maximum (alert at 

50 mg/L)

- 54.4 74.6 54.2 80.4 57.9 68.7 96.5 77.7 109 - 108 - 81.1 - 79.7 - 168 -

Chloride (mg/L) -

≤ 600 mg/L 

instantaneous 

maximum (≤ 150 

mg/L 30 day 

average)

- 18.7 82.9 17.1 75.4 14.0 71.1 20.8 84.6 28.0 - 28.2 - 29.2 - 24.7 - 43.7 -

Arsenic (mg/L) - ≤ 5 ug/L - < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 - < 0.0050 - < 0.0050 - < 0.0050 - < 0.0050 -

Calcium (mg/L) - - - 43.1 45.3 42.8 45.1 44.1 42.8 70.5 47.3 74.2 - 75.5 - 57.4 - 55.2 - 80.1 -

Iron (mg/L) - - - 0.77 0.20 0.98 0.21 0.35 0.23 < 0.20 < 0.20 0.22 - 0.8 - 0.21 - 0.18 - 0.59 -

Magnesium (mg/L) - - - 17.9 21.2 16.3 18.9 19.5 19.6 26.4 22.0 25.7 - 28.6 - 19.8 - 20.9 - 36.2 -

Manganese (mg/L) -
dependent on 

hardness
- 0.0260 0.0163 0.0284 0.0144 0.0164 0.0325 0.0169 0.0058 0.0159 - 0.0335 - 0.0231 - 0.0246 - 0.0504 -

Potassium (mg/L) - - - 4.45 18.6 4.20 15.2 4.76 18.1 5.55 16.7 5.56 - 5.91 - 4.48 - 4.62 - 6.82 -

Silicon (mg/L) - - - 6.0 5.3 5.5 5.3 3.4 4.7 1.7 3.8 6.2 - 7.6 - 6.4 - 5.6 - 4.4 -

Sodium (mg/L) - - - 20.5 102 17.7 79.2 19.3 83.8 28.4 91.5 28.4 - 33.9 - 23.2 - 25.1 - 41.9 -

Uranium (mg/L) - - - 0.0058 0.0020 0.0048 0.0020 0.0035 0.0015 0.0050 0.0013 0.0063 - 0.0054 - 0.0076 - 0.00778 - 0.0126 -

Total Coliform 

(counts / 100 mL)
- - - 2800 210 1500 14 2200 73 10000 3 2900 - > 4900 - > 1900 - > 1000 - 1100 -

Fecal Coliform 

(counts / 100 mL)

100/cL, 90th 

percentile
-

≤ 200/100 mL 

(geometric mean)
800 11 400 3 510 22 700 2 160 - > 270 - 140 - 40 - 250 -

E. coli                

(counts / 100 mL)

100/cL, 90th 

percentile
-

≤ 77/100 mL 

(geometric mean) 

for primary contact 

800 1 400 3 440 5 480 1 100 - > 270 - 120 - 23 - - -

Background 

Colonies            

(counts / 100 mL)

- - - > 200 > 200 > 200 - > 200 - > 200 - > 200 - > 200 - > 200 - > 200 - > 200 -

* The designated water uses for these obejctives are aquatic life, wildlife, drinking water (partial treatment), irrigation, livestock watering.
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3.2 Upper B.X. Creek 

 

Golder Associates summarized wildlife habitat values for the lower portion of Upper B.X. Creek as 

part of an environmental assessment for the completion of ten projects of the Upper B.X. Creek 

Watershed Improvement Plan (Golder, 20096).  Golder examined Upper B.X. Creek from Swan 

Lake to L & A Road.  Wildlife habitat values varied widely on this stretch of Upper B.X. Creek 

depending on the amount of riparian forest adjacent to the stream and the extent of human 

encroachment.  Eleven plant species, 1 amphibian and four bird species at risk (provincially 

and/or federally listed) were determined to have the potential to occur at the project locations on 

Upper B.X. Creek.  

 

Upper B.X. Creek has historically supported at least 6 species of fish, including rainbow trout.  An 

additional four species are known to occur in Swan Lake, and may have access to Upper B.X. 

Creek as well (Golder, 2009).  The lower reaches of Upper B.X. Creek have been moderately to 

highly modified by anthropogenic activities, with a lack of habitat complexity that is necessary to 

the life history requirements of salmonids.  

 

3.3 Lower B.X. Creek 
 

Ecoscape’s habitat assessment of Lower BX Creek (2009) included an assessment of the potential 

for species at risk to occur within the Lower B.X. Creek drainage area.  Five bird species, three 

reptiles/amphibians, seven plants, two mammals and seven invertebrate species at risk 

(provincially and/or federally listed) have the potential to occur in the Lower B.X. Creek drainage 

area, based on habitat suitability and previous documented occurrences.  Habitat enhancements 

along the creek would be beneficial to species at risk. 

 

Aside from the fish habitat SHIM data summarized by Ecoscape (2009), no additional fisheries 

information was available for review pertaining to Lower B.X. Creek. 

 

                                                
6 Golder (2009).  Upper B.X. Creek Watershed Improvement Plan Environmental Assessment, Vernon, BC. 
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4.0 GROUNDWATER AQUIFER MAPPING 

 

The aquifers in the vicinity of the City of Vernon are shown on Figure 7.1.  The aquifer data was 

obtained from the BC Ministry of Environment Land and Resource Data Warehouse.  The 

corresponding information for each aquifer is summarized in Table 4.1 below.  Most of the 

aquifers in the vicinity consist of sand and gravel materials. 

 

Table 4.1: Aquifer Classification Summary 

 

Aquifer 

Name 

Materials Productivity Vulnerability Demand 

346 IA 

(13) 

Sand and 

Gravel High High High 

111 IIC 

(11) 

Sand and 

Gravel Moderate Low Moderate 

347 IC 

(12) 

Sand and 

Gravel Moderate Low High 

348 IIC 

(10) 

Sand and 

Gravel Low Low Moderate 

349 IIC 

(8) 

Sand and 

Gravel Low Low Moderate 

351 IIC 

(9) Bedrock Low Low Low 

354 IIA 

(13) 

Sand and 

Gravel High High Moderate 

352 IIC 

(11) 

Sand and 

Gravel High Low Moderate 

350 IIC 

(8) Bedrock Low Low Low 

316 IIIA 

(9) 

Sand and 

Gravel Low High Low 

317 IIIC 

(10) 

Sand and 

Gravel Moderate Low Low 
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5.0 PHOSPHORUS MAPPING 

 

Pollution of local watercourses has been a concern for some time, and was addressed in a 1999 

report7 summarizing concerns related to septic fields along the south lakeshore of Okanagan 

Lake from near the head of Vernon Arm south to Peters Road.  This section of lakefront was 

examined to address high phosphorus loads, potentially unstable hillsides and the potential for 

bacterial contamination of the lake water (used for domestic purposes) from septic fields. The 

assessment was based on studies from 1974 to 1999, including the findings and conclusions of 

the City’s LWMP.  Major findings and recommendations were: 

 

 The main environmental concern with septic fields along lake is phosphorus loading (~500 

kg/year from the study area) resulting in eutrophication of the lake. The septic fields were 

identified as the greatest controllable contributor of phosphorus to the Vernon Arm of 

Okanagan Lake. 

 Some septic fields were found to be within feet of water intakes in the lake, which residents 

use for drinking water (without disinfection) 

 Septic fields and irrigation have an impact on natural groundwater regimes, potentially 

leading to land instability on steep hillsides.  The potential for a major slide if current 

practices continue into the future was noted. 

 77% of the lots were found to be non-conforming with septic tank health standards at the 

time of the study 

 The study area that was examined contributed 5% of all septic field phosphorus that reach 

Okanagan Lake, and the cost of removing the phosphorus input was estimated to be 0.5% of 

what it would cost to remove all septic field caused phosphorus contributions (cost effective). 

 A sewage system extension to the area was determined to be high priority, although a lack of 

development and associated DCC’s was identified as being a financial barrier to doing so.  

North Okanagan Regional Health and the BC Ministry of Environment have expressed support 

for the need to address the impacts of the septic fields on health and the environment. 

 

                                                
7 Dayton & Knight Ltd. (1999). City of Vernon South Lakeshore Environmental Conditions and Concerns.  
February 1999. 
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COLLECTION SYSTEM – OBJECTIVE 5 

 

SECTION OUTLINE 

There are six sections to this appendix which focuses on Objective 5 – Collection System:  

 The Preamble: This section provides the context for the collection system with a focus on 

the need to enhance policy regarding system extensions and for connecting asset 

management to system to the LWMP. 

 Policy for System Extension: Section 1.0 includes discussion and summary of needs and 

strategy for extending the system. As part of a LWMP, the primary need relates to extending 

the system to areas currently unserviced by on-site treatment, including septic fields.  This 

brief section includes a review of extensions to Okanagan Landing, an area of Vernon long 

known for its failing septic systems and impacts on Okanagan Lake
1
.  

 Asset Management and Collection System Sustainability: Section 2.0 includes 

discussion of the integration of asset management principles for liquid waste management. 

Recommendations from this section aim to ensure adequate revenues exist to proactively 

rehabilitate sanitary infrastructure. Not doing so would elevate the risk of pipe failure and 

present greater risks to the receiving water environment. Policy and servicing 

recommendations are provided herein.    

 Program Direction and Financing: Sections 3.0 and 4.0 summarize the program 

components including cost summaries and financial considerations for cost-recovery and 

revenues. For consistency, this section mirrors the summary in the Stage 2/3 Program 

Direction report.  

 Collection System Issues to be addressed in Other Plans: Section 5.0 covers important 

issues identified in Stage 1 and Stage 2/3 that were determined to be better addressed in 

other plans or at a later date. The rationale for their exclusion is provided in this section, 

including ideas for implementation outside of the LWMP.  

Supporting materials are provided at the end of this report as they were used in meetings and discussions 

with staff and the committees. 

  

                                                
1 Inadequate treatment of domestic sewage in the vicinity of the lake is cited as a core contributor 
to the phosphorous levels.  
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PREAMBLE 

Objective 5:  

By 2030, Vernon’s collection system will extend to service high-risk pollution areas. 

Approximately 95% of residential properties in Vernon are connected to the sewer system, which leaves 

approximately 1,000 units reliant on in-ground, on-site treatment systems. Many unserviced properties 

are located in the Okanagan Landing area. There are multiple factors which affect the performance of 

individual, private systems. However generally, these systems do not typically provide the same level of 

assurance as a community system where advanced services are provided by trained operators. 

Extending the collection system to service areas that are not currently connected to the community 

system should be prioritized. A priority-approach based on risk of incident is necessary because the cost 

of extending infrastructure is significant and because an LWMP places priority on protecting receiving 

waters.  

Sewer system extensions require detailed policy and clear understanding of needs, schedules, and 

financing. An outcome of LWMP committee discussions concluded that the community is keen to see 

water quality issues addressed, but that fair cost-allocations are necessary. In other words, financing 

extensions should be largely borne by the affected residents. Further, the local area service through 

petition approach can address the issue of collecting fees and charges which can be a focus in the sewer 

system collection policy development. Planned municipal fee is one method of collection to fund the new 

infrastructure. 

The rationale for fair cost allocation in system extensions directly connects to asset management and 

renewal costs for community systems. Full cost accounting ensures that adequate funds are available at 

the time of renewal. Adequate financing for infrastructure renewal increases the reliability of the collection 

system. For example, adequate financial resources to repair failing sewer mains reduces the probability 

that wastewater is released to the environment. Therefore integrating asset management with the LWMP 

provides financial and environmental assurances over the long run.  

The collection system section of the LWMP centers on three areas: 

- Policy for sewer system extensions, including for the Okanagan Landing area 

- Incorporating asset management into collection system operation and maintenance 

- Ensuring other collection system issues are addressed in other sections of the LWMP, or 

other planning processes conducted by the city.  
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1.0  POLICY FOR SEWER SYSTEM EXTENSIONS 

Developing policy for the sanitary system is largely influenced by two factors:  Vernon’s historical 

commitments to extending sewer into the Okanagan Landing area, and, all other areas where 

extension may occur in the future. Based on committee and public feedback throughout the LMWP, 

it was proposed that extensions should occur in a priority manner and with fair cost-

allocations toward the affected residents. Further, the emphasis on extensions to Okanagan 

Landing was in part due to public interest in protecting water quality in the lake. 

1.1 Okanagan Landing System Extension Approach: Basis for Creating Policy 

In November 2012, Council received a staff report regarding Okanagan Landing Sewer Extension 

Options and directed staff to move forward with the early stages of the program.   

Homes in the vicinity of Okanagan Lake present higher risk to water quality, especially due to failed 

systems which often go undetected until sewage surfacing occurs. Assessing risks to water quality 

is key to building confidence for a sewer retrofit, because the defined risks inform residents of the 

consequences of inaction. To mitigate the risks, an extension of the sanitary sewer system was 

proposed.   

1.1.1 Finance Approach to the Extension 

Extension to the Okanagan Landing should occur in phases over a 10 year period. The method of 

finance for the extension is through municipal fee, or similar financial tool, to recover the costs from 

benefitting properties. Senior government support through grants should be pursued to reduce 

costs.  

The City may elect to borrow for the cost of the works on behalf of the affected residents, allowing 

for payment over a set timeframe. This is consistent with the committee feedback to ensure fair 

cost allocation. The Okanagan Landing extension is planned over 10 years, instead of an 

alternative 20 years, given the elevated community interest in minimizing environmental risks.  

Comprehensive policy for sewer extension to Okanagan Landing should also include impacts to 

residents throughout the project and discussion of levels of service. The staff report from 

November 2012 lays out the fundamentals of the project and provides a comprehensive overview 

of policy considerations.  

1.2 Extensions to All Other Areas: Basis for Policy  

A citywide (not just Okanagan Landing) policy for sanitary sewer system extensions should be 

developed to articulate the principles for the consideration of extensions so as to prevent 

unnecessary effort reviewing erroneous applications and to assist in neighborhood-specific bylaws 

ultimately written for each application that goes ahead.  
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There are multiple considerations for developing policy. Although preliminary, these considerations 

arose during the LWMP and provide a basis for drafting policy. Considerations include: 

 Public health and environmental protection are highest priorities in policy development 

 Extending infrastructure away from core areas incurs high costs for capital, operating and 

renewal fees 

 Operating and maintenance bylaws that ensure on-site, in-ground systems are well 

maintained can be effective tools to prevent environmental hazards in the future, or may 

prevent expensive infrastructure extensions 

 Alternative methods for collection and treatment, including decentralized systems, should be 

evaluated 

 Incorporate existing City policy for cost-sharing of lift stations 

 Fair cost allocation and a user-pay approach is consistent with the financial theme of the 

2014 LWMP 

 Lack of details on any given project may require a high-level municipal policy that directs 

staff to develop project-specific bylaws that assess the details of any given request 

 It is better to be prepared for risks by creating an inventory of potential hazards and their 

sources 

 Articulate the triggers for boundary extensions in providing service outside City limits 

 Clarify the roles of Interior Health and the Ministry of Environment to assess any gaps in 

regulatory oversight and to define the role that Vernon can assume in planning and project 

delivery 

Given the above, it is clear that the developing policy for the Okanagan Landing extension should 

dovetail with the policy development for extending services to areas that are yet to be determined.  

These two policies, for Okanagan Landing area extensions, and for extensions to areas that have 

yet to be determined, are the primary output for Objective 5 – Collection System.   
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2.0 ASSET MANAGEMENT: COLLECTION  

  SYSTEM  

There is an important connection between liquid waste management and asset management, a 

connection that is emphasized in Vernon’s OCP and other policy documents. Vernon’s Corporate 

Policy for Asset Management (2011) provides further detail to guide integration, including stating: 

 Assets age and deteriorate. However, by using sound asset management practices, Council 

and the community can be assured that the assets meet defined performance levels and 

deliver the desired service in the short and long term. 

 Asset management is defined as “the operation and maintenance of existing assets in a 

sustainable and cost effective manner at a level of service defined by Council for present 

and future customers.” 

 Where possible and appropriate, Council and staff will consider this policy and integrate it in 

the development of corporate documents such as….. Liquid Waste Management Plan…... 

Ultimately, a sanitary or stormwater asset that has significantly deteriorated and cannot provide the 

defined level of service presents environmental risk to the community. The connection between the 

LWMP and asset management is to recognize the City’s corporate asset management policy 

(above) to support liquid waste management and reduce pollutants in water courses. 

The Corporate Policy for Asset Management and the associated cost-revenue implications is being 

developed in exercises that are concurrent to the LWMP. It is important that itemized integration 

techniques be established. These integration points include: 

 Determine the average annual life cycle investment for all sanitary facilities and assets, 

including the VWRC and the reclaimed water system. This can include updating service life 

estimates based on actual conditions on a regular basis. 

 Incorporate the average annual life cycle investment for sanitary, stormwater, and spray 

irrigation assets into utility rates and other financing options. 

 Prepare business cases that consider average annual life cycle investments when 

expanding the system(s) e.g. reclaimed water, sanitary, and stormwater. 

 Implementing LWMP projects while considering the cost-pressures from all other assets. 

Integrating these concepts into asset management practices should increase the likelihood that 

liquid waste management assets are sufficiently maintained. Adequate maintenance and funding 

will reduce the environmental risks from failed infrastructure, for example, structural defects in 

sewer mains that lead to overflows.   
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3.0 PROGRAM DIRECTION:  

   OBJECTIVE 5 – COLLECTION SYSTEM 

Objective 5: By 2030, Vernon’s collection system will extend to service high-risk pollution 

areas. 

This objective should be achieved through the following strategies, actions and costs. Revenues 

are discussed in Section 4.0. 

 

 

STRATEGY 1: PRIORITIZE HIGH-RISK AREAS WITHIN THE CITY 
AND IMPLEMENT INFRASTRUCTURE EXTENSIONS 

YEAR DEPT. ACTION 
COST 
TYPE 

VALUE 

2015 Eng. 
I. Establish a risk-inventory to extend the sewer system in the Okanagan 

Landing area. The risk inventory will inform the sequencing of projects over 
a 10 year horizon to achieve the objective, for this particular area. 

In-Kind 

 

2016 Eng. II. Extend infrastructure to high-risk areas.  Capital 
$2,000,000/yr 

for 10 yrs 

STRATEGY 2: ESTABLISH POLICY FOR EXTENDING THE SYSTEM 

YEAR DEPT. ACTION COST TYPE VALUE 

2015 
Eng. & 

Finance 

I. Create sewer extension policy to facilitate extensions of the sewer system 
into key areas, including Okanagan Landing, but also to inform other needs 
for system extensions to other high-risk areas. Consider the Sewerage 
System Regulation and the BC Municipal Wastewater Regulations (MWR) 
during policy development. 

Study 
Est. 

$50,000 

STRATEGY 3: ENSURE SEWER SYSTEM REVENUES ARE ADEQUATE TO COVER ASSET RENEWAL  
AND ENHANCED SYSTEM MAINTENANCE 

YEAR DEPT. ACTION COST TYPE VALUE 

2015+ 
Eng. & 
Ops. & 
Finance 

I. Determine the sustainable finance requirements for sanitary assets, 
including all facilities, and present to Council to upgrade sewer revenues In-Kind 
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4.0 FINANCIAL SUMMARY 

The financial implications for Objective 5 – Collection System are provided below. The following 

cost summaries are in addition to existing program.   

 

  

COST SUMMARY REVENUES 

 20 Year Cost Total Source 

Strategy 1: Extend 
to High-Risk Areas 

$20,000,000 

 Sanitary reserves or operating funds to cover 50% of the cost of lift 
stations for Okanagan Landing extension (requirement of existing 
policy). 

 Reduce interest costs for any borrowing (to support the municipal fee 
approach) by leveraging grant programs through Okanagan Basin 
Water Board and Green Municipal Fund (federal) and borrowing from 
existing City of Vernon reserve funds. 

 Sanitary user fees to cover the initial costs of studies to assess high-risk 
pollution areas (e.g. investigate failing on-site, in-ground systems, and 
to cover the costs of planning infrastructure extensions). Opportunity to 
recover costs of investigations through the funds generated through 
municipal fee or local area service.  

 Where growth may facilitate the extension, appropriate use of DCCs 
and latecomer agreements can support the financing and timing of the 
extensions.  

Strategy 2: Policy 
for Expanding 

$50,000  

Strategy 3: 
Adequate 
Revenues for 
Asset Management 

In-Kind  

Total $20,050,000 
 The capital cost estimates may fluctuate as details of the extension to 

Okanagan Landing are defined.    
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5.0  COLLECTION SYSTEM ISSUES BETTER  

 DEALT WITH IN OTHER PLANS 

There are three issues from Stage 1 Collection System that are better dealt with in other plans, for 

the reasons stated below. 

5.1 Gas/Odours in Far Reaches 

The gas and odour issues in Vernon primarily relate to newer trunk mains located distant to urban 

centers where sanitary flows are often low. Flows become stagnant, sediment builds up, and the 

potential for septic conditions ensue. Typical remedies include routine flushing with potable water. 

This issue is better addressed through a Master Sanitary Plan or operations plans and subdivision 

and development design criteria. 

5.2 Operation of the Sani-Dump 

The issue of the operation of the Sani-Dump was revisited after being raised in Stage 1. It was 

found the significance of the issue diminished. Increased monitoring will reduce the minor impacts 

presented by the sani-dump waste. 

5.3 Integrity of the Agreement with Coldstream 

Approximately 5,000 District of Coldstream residents are connected to community sewer flows into 

the City sewer system. Financial contributions, roles, responsibilities, and community growth are 

discussed in the agreement assuring Coldstream of treatment and disposal of District wastewater. 

Further discussions are needed reaffirm the details of the agreement with respect to tenure, nature 

of payments, and information sharing. However, it was decided at the end of Stage 1 to address 

the integrity of the agreement outside of the committees. Improving the agreement shall be 

conducted through government to government collaboration, based on the schedules already 

identified in the agreement. 

5.4 Operation of the Regional Trucked Waste Facility 

The regional trucked waste facility is located on Polson Drive and operated by the Regional District 

North Okanagan (RDNO). There are few concerns regarding the facility from City staff. A central 

theme for the LWMP has been source management of sanitary flows, in particular high strength 

waste. The waste from the facility is concentrated (e.g. septic tank pump-outs have high solids 

contents) but overall volumes are very low and there is not believed to be any significant effect on 

the VWRC. Yet, the City is concerned regarding the integrity of the operation of the facility given 

that it is largely unmanned. Additional oversight by RDNO would provide greater assurance that 

trucked waste is appropriately handled prior to discharge to the collection system.  
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EXECUTIVE SUMMARY 
 

This report presents the activities and findings of the first stage of a Liquid Waste Management Plan 

(LWMP) process for the City of Vernon. The process was launched in February 2010, followed by 

solicitation for and appointment of Technical Advisory Committee (TAC) members and Local Advisory 

Committee (LAC) members. Fourteen people sit on the Technical Advisory Committee; ten people sit on 

the Local Advisory Committee. 

 

Major activities in the first stage include: 

 

 Preparation and mail-out of newsletter #1 in April 2010 

 TAC/LAC meeting on June 1, 2010 

 TAC meeting on July 20, 2010 

 TAC/LAC meeting on March 16, 2011. 

 

The TAC included representation from the neighbouring jurisdictions of Regional District of North 

Okanagan, District of Coldstream, and Okanagan Indian Band.  

 

All meetings were open to the public and meeting notes were posted on the LWMP website. Website 

postings include project update reports and a video on the LWMP that was created to encapsulate the 

purpose of LWMPs in general, and the issues of Vernon’s LWMP in particular. 

 

The objective of Stage 1 is to identify all issues that relate to liquid wastes. The review of all previous 

studies and work was undertaken and summarized in a Background Report, which is included herein as 

Appendix B. Current issues were identified through discussions and workshops with the TAC and LAC. 

For ease of analysis, the system was divided into five major components: 

 

 Sanitary sewage collection  

 Sewage treatment  

 Treated effluent re-entry  

 Biosolids re-entry  

 stormwater management.  
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A number of concerns were identified with each of these major components. The committees and the 

project team compiled a list of ideas for addressing the concerns in both the short and long terms. The 

ideas list of ideas does not attempt to establish feasibility or cost effectiveness. Its objective is to ensure 

all stakeholders have an opportunity provide feedback on potential solutions and their social, 

environmental, and economic impacts.  

 

Briefly stated, these are the key concerns regarding each of the five components: 

 

 The age and condition of the sewage collection network and the potential environmental and 

public health problems with areas of the city not on community sewer. 

 The long-term requirements for sewage treatment of increased flows and loadings, and the 

sustainability of the current plant and site. 

 The long-term sustainability of water reclamation by means of spray irrigation and the 

associated costs. The availability of agricultural land versus planning for periodic lake 

discharges. 

 The long-term acceptance of composted biosolids by the general public. 

 The environmental impact of uncontrolled stormwater runoff on creek and lake systems. 

 

Committee members also identified the need for increased awareness of the issues and cooperation 

with other stakeholders in the region. They were also concerned over the cumulative impact of both 

sanitary and stormwater wastes in the watershed, and the costs of managing liquid wastes in the 

context of other infrastructure services.  

 

Committee meetings and workshops generated numerous ideas for addressing these concerns; they are 

listed in this Stage 1 Report. During Stage 2, these ideas will be rigorously analyzed through capital cost 

estimates and life cycle costing. Cost comparisons will be followed by assessment of the social and 

environmental benefits. These assessments and discussions with the TAC, LAC, and the public will 

culminate in a short list of preferred solutions.  
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TABLE OF ABBREVIATIONS 
 

 

ADWF Average Dry Weather Flow 

AF Acre Feet 

AFY Acre feet per year 

AWWA  American Water Works Association 

Total BOD5 5-day Total Biochemical Oxygen Demand 

CBOD5 Carbonaceous BOD5 

BNR Biological Nutrient Reduction 

COD Chemical Oxygen Demand 

DAF Dissolved Air Floatation 

DCC Development Cost Charges to 

assist with capital cost 

DND Dept. of National Defense 

DWD Dual Water Distribution 

EA  Electoral Area 

ENR Engineering News Record 

F.COLI Faecal Coliform 

GAC Granular Activated Carbon 

HP Horsepower 

I&I Infiltration/Inflow (into sanitary sewers) 

IRP Integrated Resource Planning 

M Million 

m³ cubic metres 

L/c/d litres per capita per day 

m³/d cubic metres per day 

MoE Ministry of Environment 

mgd million gallons per day 

mg/L milligrams per litre 

mL millilitre 

mm millimetre 

MPN  Most Probable Number 

O&M Operations and Maintenance 

OBWB Okanagan Basin Water Board 

OCP Official Community Plan 

OMRR Organic Matter Recycling Regs. 

RDNO Reg. Dist. of North Okanagan 

RI Rapid Infiltration (into the ground) 

RPA Restricted Public Access 

SIP Spray Irrigation Program 

TKN Total Kjeldahl Nitrogen 

TN Total Nitrogen 

TP Total Phosphorus 

TSS Total Suspended Solids 

TWL  Top Water Level 

VWRC Vernon Water Reclamation Centre 

UPA  Unrestricted Public Access 
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1.0 INTRODUCTION 
 

A Liquid Waste Management Plan (LWMP) articulates how a community intends to control its liquid 

wastes. Stage 1 of Vernon’s three-stage LWMP examines issues related to sanitary sewer and 

stormwater runoff in Vernon and surrounding communities, as well as options to address these issues. 

To date, Vernon has approved and adopted two LWMPs — one in 1985, another in 1999. While there 

have since been improvements to the sanitary sewer system, including an expansion and upgrade to 

the Vernon Water Reclamation Centre (VWRC) for sewage treatment, more can be done. 

 

1.1 Subject and Purpose  

 

This Stage 1 Report speaks to the issues of sanitary sewer and stormwater runoff in the City of Vernon. 

The municipality last completed a LWMP in 1999; the BC Ministry of Environment (MoE) recommends 

that LWMPs be updated every five years. 

 

The purpose of the Stage 1 Report is to identify all issues and concerns with the City’s sanitary sewer 

and stormwater systems, and to develop a list of options to deal with these issues. At this stage, options 

are not evaluated or compared, as this will be undertaken during Stage 2.  
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1.2 Background 

 

The City of Vernon’s first LWMP was completed in 1985 and contained 15 options ranging in cost from 

$55-$89 million. The option selected at the time recommended retaining spray irrigation, building a new 

sewage treatment plant, and disposing of excess effluent to Okanagan Lake. 

 

This plan was implemented, but emphasized spray irrigation rather than disposal to Lake Okanagan. The 

LWMP was further updated in 1995 and completed in 1999, at which time a dual water distribution 

system to return treated effluent to residential areas for yard sprinkling was proposed. However, after a 

peer review of the methodology and detailed cost estimates, the plan was rejected. Since then, 

improvements to the sanitary sewer system have been completed, including an expansion and upgrade 

to the VWRC.  

 

1.3 Scope 

 

This LWMP includes areas within the City of Vernon’s municipal boundaries. Because the City receives 

domestic wastewater from the sewered area in the District of Coldstream, it is also included. The system 

also receives trucked waste in the form of septic tank and holding tank pump-outs from throughout the 

region. Industrial wastewater originating within Vernon boundaries is also included, as is stormwater 

runoff, the City’s Spray Irrigation Program (SIP), and the VWRC. The LWMP also reviews the 

management and processing of biosolids, a byproduct of the sewage treatment process. 

 

MoE has commented on diminishing stream health throughout Lower BX Creek within and upstream of 

the City of Vernon. Although stormwater runoff is not classed as domestic sewage, it can contain 

numerous pollutants. Accordingly, as proposed by MoE, Vernon’s LWMP should also investigate non-

point pollutant sources, including stormwater runoff. Stage 1 reporting should include an inventory that 

reviews existing documentation, describes the sources of contamination, and identifies the locations of 

key drainage infrastructure. The outcomes of Stages 2 and 3 should include options for improving 

stream health in BX and Vernon Creeks, innovative policies to ensure future stormwater planning is 

based on ecological considerations, and the short- and long-term financial implications of expanded 

stormwater management in the city. MoE will provide additional clarity on the expected outcomes for 

stormwater management and stream health for Vernon’s LWMP. 
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Accordingly, the following scope of work is included in Stage 1 of Vernon’s LWMP: 

 

1. Literature review and systems inventory 

a. Conduct a preliminary review of available reports or water quality testing results completed by 

the City and MoE for BX and Vernon Creeks. This task will also integrate sensitive habitat and 

inventory mapping with drainage infrastructure mapping to assess select locations throughout 

the city for further investigation. This will develop the context for stream health issues in Lower 

BX Creek to guide subsequent stages.  

2. Working session with City staff 

a. Create maps, present results of the literature review and systems inventory, and meet in Vernon. 

b. Use the mapping and literature review information to facilitate a working session with City staff. Two 

key outcomes will be mapping that is cross-referenced to on-the-ground information (e.g., discharge 

locations that may not appear on available maps) as well as a preliminary list of contamination sources.  

3. Pollutant characterization inventory 

a.  Develop a list of contamination sources that impact stream health for BX and Vernon Creeks. 

The tabulated inventory will include, among other sources: 

 Permitted waste discharges 

 Locations of higher-risk facilities with chemical, petrochemical, or other pollutants 

 High-traffic incident locations 

 Land-use risk assessment 

 Riparian evaluation. 

 

1.4 Methodology 

 

The methodology for conducting LWMPs is prescribed by MoE in its publication Guidelines for 

Developing a Liquid Waste Management Plan, in accordance with the Environment Management Act. 

 

The guidelines require the formation of a technical advisory committee and a local advisory committee to ensure all 

avenues for public input are open. A description of committee members is provided in the next section of this report. 

As part of this LWMP process, most committee meetings were held jointly as well as being open to the public. 

 

The key activity in Stage 1 was to identify all issues and concerns. Input was gathered on possible ways to 

resolve issues and concerns; all ideas, regardless of feasibility, were included for consideration. The guiding 

principle for evaluation is based on a triple bottom line framework of social, environmental, and economic 

factors.
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2.0 LIQUID WASTE MANAGEMENT PLANNING 
 

The objective of liquid waste management planning is to control liquid waste, enable and encourage 

public input, and ultimately achieve zero pollution over the long term. Once Vernon City Council 

agreed to commission the LWMP, a technical advisory committee and a local advisory committee 

were struck to provide input. Committee members were selected to ensure a broad range of interests 

and viewpoints. Throughout the process, committee members were asked to consider a number of 

principles, including the 3Rs (reduce, reuse, and recycle), energy efficiency, fairness, and the impact of 

climate change and greenhouse gas emissions. The public and stakeholders were also asked to provide 

input as part of an extensive public consultation process. The most favourable options will be 

evaluated against agreed-upon social, environmental, and economic values. Once the two 

committees, council, and MoE have endorsed the plan, it will be adopted. 
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2.1 The Origin of LWMPs 

 

The concept of LWMPs was introduced by MoE in the Waste Management Amendment Act of 1992 and 

later incorporated into the Environmental Management Act of July 8, 2004. The idea was to replace 

waste discharge permits over time, and to ensure that liquid waste disposal would conform to ministry 

objectives, while allowing the public to have input into the process. 

 

This proactive strategy to achieve zero pollution in the long term includes three key elements: 

 

 Pollution prevention (including reduce, reuse, and recycle) 

 Best Available Control Technology (BACT) 

 Polluter-pay principle. 

 

A completed and approved LWMP has the endorsement of both the local government and the Minister 

of Environment. Since the process of developing a LWMP involves significant public input, the local 

government has the authority to implement the plan within a reasonable timeframe as funding becomes 

available, without having to seek elector assent. 

 

2.2 The LWMP Process 

 

Liquid Waste Management Plans are carried out in three distinct stages: 

 

Stage 1: Identifies all issues and waste-management options. 

Stage 2: Examines the options and associated costs in detail, evaluates the most promising 

options on the basis of the three bottom lines (social, environmental, economic), and 

outlines a draft waste management plan. 

Stage 3: Selects a final option with discharge standards and an implementation schedule. 

 

Public input is solicited during all three stages through committee meetings, public forums, open houses, 

newsletters, questionnaires, and focus group discussions. This report focuses on Stage 1 activities. 
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The LWMP process includes the following: 

 

1. Initiation and Notification: Local government passes a resolution commissioning the LWMP and 

senior government ministries are notified. 

2. Establishment of Committees: A technical advisory committee includes relevant government 

agencies and municipal officials, while the local advisory committee includes community 

representatives. 

3. Public Participation: A meaningful process to involve the general public and stakeholders in an open 

exchange of information, direct consultation, and integration in the planning process. 

4. Evaluations: Adherence to guiding principles and the three bottom lines: social, environmental, and 

economic. 

5. Preparation and Adoption: Endorsement by the local advisory committee, technical advisory 

committee, municipal council, and the Regional Environmental Protection Manager. Adoption of the 

LWMP is by bylaw. 

 

2.3   The LWMP Advisory Committees 

 

Two advisory committees were formed in accordance with the guidelines.  

 

1. Technical Advisory Committee (TAC) 

Alanna Dean, District of Coldstream 

Andrew Marr, City of Vernon 

Brooke Marshall, City of Vernon 

Bruce Runciman, Department of Fisheries and Oceans 

Casey Neathway, Interior Health 

Catriona Weidman, Ministry of Community and Rural Development 

Dale Danallanko, RDNO 

Ed Stranks, City of Vernon 

Frank Gelinas, Okanagan Indian Band 

Kevin Murphy, Min. of Agriculture and Lands 
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Liz Williams, City of Vernon 

Mark Dowhaniuk, City of Vernon 

Mark Watt, City of Kelowna 

Martin Collins, Agricultural Land Commission 

Mary Jo O’Keefe, City of Vernon 

Mike Carlson, Ministry of Forests and Range 

Mike Reiner, Ministry of Environment 

Nicole Kohnert, RDNO 

Shirley Koenig, City of Vernon 

Ted McRae, Ministry of Forests and Range 

Vic Jensen, Ministry of Environment 

 

2. Local Advisory Committee (LAC) 

Al McNiven, Greater Vernon Parks and Recreation 

Anna Warwick Sears, Okanagan Basin Water Board 

Bill Poremsky, School District 22 

Buffy Baumbrough, City of Vernon Councillor 

Chris Van der Molan, Grasshopper Lawn and Garden Centre 

Dave Pusey, Vernon Fish & Game Club 

Garry Haas, Public 

Harold Sellers, North Okanagan Naturalist Club 

Huguette Allen, Sustainable Environment Network Society 

Jaime Dickinson, City of Vernon, Environmental Advisory Committee 

Jason Kelder, Urban Development Institute  

Jennifer Miles, Public 

Jim Bodkin, Public 

Jonathan Jones, Vernon Chamber of Commerce 

Keith Balcaen, Coldstream Ranch 

Les Townsend, Public 

Mary-Jo O-Keefe, City of Vernon Councillor 

William Morrison, Okanagan Springs Brewery 
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Committee members were selected to ensure a broad range of interests and viewpoints. Initially, an 

Expression of Interest form was distributed to a wide range of potential candidates. A Terms of Reference for 

serving on the committee was drafted and issued to interested respondents. The Expression of Interest form 

and the Terms of Reference for committee members are included in Appendix A. 

 

2.4 LWMP Guiding Principles 

 

The LWMP is guided by social, environmental, and economic factors. In addition to meeting regulations, the 

LWMP also articulates the community’s vision for dealing with liquid waste and protecting the environment. 

 

Some guiding principles for the LWMP were proposed to the committees for adoption. They were asked to: 

 

 Apply the principles of reduce, reuse, and recycle when developing options 

 Search out the best available technology for achieving the desired goals  

 Provide the same level of service to all residents in the planning area 

 Apply the polluter-pay principle in the assessment of costs 

 Recognize that stormwater runoff contributes to pollution 

 Recognize the impact of climate change and greenhouse gas emissions when developing 

options for existing or future processes 

 Consider energy efficiency and energy recovery when comparing options 

 Ensure all efforts are made to facilitate public engagement and community support 

 Ensure that options for consideration are based on rigorous scientific principles.  
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3.0 THE STUDY AREA 

 

The LWMP explores sanitary sewer and stormwater runoff issues within the City of Vernon’s municipal 

boundaries. But the study area does not stop there; outlying communities also affect the city’s sewer 

infrastructure and contribute to stormwater runoff challenges. The region, classified as semi-arid, is 

home to a string of lakes that flow north to Vernon Creek. BX Creek originates north of Vernon and 

both creeks travel through mostly urbanized areas prior to emptying at the north end of Okanagan 

Lake. Both watercourses are important considerations for the LWMP planning process. Establishing 

target populations and selecting a growth rates are also key. LWMP guidelines suggest a planning 

horizon of 20 to 40 years for tasks such as site selection and land acquisition, and shorter horizons for 

facility capacity planning. 
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3.1 Area Boundaries and General Description 

 

The LWMP study area includes all lands within City of Vernon municipal boundaries. However, specific 

components addressed through the LWMP are influenced by areas outside those boundaries. For example, the 

Coldstream sewage collection system is connected to the City of Vernon sewage collection system (and 

therefore the sewage treatment plant) based on an agreement between the two local governments. Spray 

irrigation is applied to areas outside the city based on management units. Stormwater runoff from parts of the 

Regional District of North Okanagan (RDNO) enters the City of Vernon surface drainage system.  

 

The urbanized areas of Vernon are largely in the valley bottoms; the higher ridges are used for 

agriculture, urban growth, and recreational activities such as golf courses. Runoff from the higher ridges 

contributes to stream flows and creates a complex transition from rural to urban stormwater. 

 

The region is classified as semi-arid and irrigation is required on most crops during the hot, dry summer months.  

The relevant historical climatological averages are (1900 to 1990) summarized on Table 3.1 on the following page. 

 

Table 3.1: Relevant Long-Term Climate Data 

Month 
Average Rainfall  (mm) 

(Water Equivalent) 

Average Max. 

Temp. (˚C) 

Average Min. 

Temp. (˚C) 

24 Hr Average 

Temp. (˚C) 

January 39.2 -2.3 -9.0 -5.8 

February 29.4 0.8 -6.8 -3.0 

March 23.3 7.1 -2.3 2.4 

April 21.5 14.5 1.8 8.2 

May 34.3 19.4 5.9 12.7 

June 45.4 23.2 9.4 16.3 

July 31.1 27.1 11.4 19.3 

August 32.5 25.9 10.8 18.4 

September 33.9 19.9 7.1 13.5 

October 30.9 12.2 2.6 7.4 

November 34.7 4.1 -2.1 1.0 

December 44.4 -0.5 -6.2 -3.4 
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A statistical summary shows:   

 

 Annual extreme maximum temperature is 40˚C 

 Annual mean total rainfall is 248 mm 

 Annual mean total snowfall is 1,020 mm 

 Average sunshine is 1,900 hours per year 

 Growing season is 159 days. 

 

3.2 Area Watersheds and Drainage Courses 

 

The City of Vernon lies at the northerly end of the Okanagan Basin, in the 50N – 119W region. A series of 

lakes in the central valley flow north to Vernon Creek. Duck Lake flows into Wood Lake, which flows into 

Kalamalka Lake, which flows into Vernon Creek, which flows west and then south to join BX Creek and 

discharge at the top end of Okanagan Lake. It is joined by BX Creek in the vicinity of 36th Street. BX Creek 

originates north of Vernon and flows into and out of Swan Lake. Both creeks travel through mostly 

urbanized areas prior to discharge at the north end of Okanagan Lake. 

 

Coldstream Creek flows from the Coldstream Valley in the east into the north end of Kalamalka Lake. 

The Coldstream area is a mix of urban and rural with larger agricultural lands to the east. It is home to 

the Coldstream Ranch, one of the largest operating ranches in the province. 

 

3.3 Community Data 

 

Figure 3.1 shows the census area boundary. Relevant Statistics Canada census data for 2001 and 2006 

are summarized on Table 3.2. 

Figure 3.1: Census Area Boundary 
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Table 3.2: Summary of Relevant Statistics Canada Data 

Geographic Name Type* 

Population Private Dwelling 2006 
Land Area 

in Square 

km, 2006 

Population 

Density per 

Square km, 

2006 

2006 2001 
% 

Change 
Total 

Occupied 

by Usual 

Residents 

Coldstream DM 9,471 9,106 4.0 3,565 3,423 67.25 140.8 

Vernon (City) CY 35,944 33,542 7.2 16,515 15,685 94.20 381.6 

N. Okanagan B RDA 3,211 3,034 5.8 1,254 1,190 489.15 6.6 

N. Okanagan C RDA 3,947 3,612 9.3 2,034 1,473 301.12 13.1 

Okanagan (Part) 1 IRI 2,192 1,800 21.8 1,871 959 89.89 24.4 

Priests Valley 6 IRI 653 436 49.8 328 313 0.35 1862.5 

Greater Vernon CA 55,418 51,530 7.5 25,567 23,043 1,041.97 53.2 

 

*CA: Census Agglomeration 

 DM: District Municipality 

CY: City 

RDA: Regional District 

IRI: Indian Reserve 

 

3.4 Growth Projections 

 

Historical growth in Vernon is provided in the 2008 Official Community Plan (OCP) and reproduced in 

Table 3.3 below. 

 

Table 3.3: Historical Population Growth (1976 – 2006) 

Year Population 
5-Year Growth 

Rate 

1976 17,984 - 

1981 20,500 2.8% 

1986 20,962 0.5% 

1991 24,112 3.0% 

1996 32,165 7.4% 

2001 33,542 4.1% 

2006 35,944 6.7% 
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The Vernon OCP projects a 25-year average annual growth rate of 1.36 per cent per annum, resulting in 

a predicted population of 49,700 in 2030. BC Stats published an analysis in August 2010 called People 35. 

The document predicts an average annual growth rate for the province of 1.2 per cent per annum. The 

Thompson-Okanagan region is forecast to continue its pattern of strong growth through to 2036. The 

growth rate for the Okanagan is predicted to be slightly under the rate for the Lower Mainland and the 

Northeast. The use of 1.36 per cent per annum for the long-term growth rate appears reasonable. This 

yields the following projection: 

 

 Year 2010: 37,400 

 Year 2030: 49,700 

 Year 2040: 56,900. 

 

The BC LWMP guidelines suggest a planning horizon of 20 to 40 years. The prudent approach is to use a 

40-year horizon for tasks such as site selection and land acquisitions, with shorter horizons (20 to 30 

years) for facility capacity planning. 
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4.0 VERNON LWMP BACKGROUND 
 

Liquid waste management planning in Vernon began in the 1980s, shortly after provincial legislation 

was introduced. The plan was updated in the ‘90s, although it was not implemented due to public 

concerns with recommendations contained in the plan. In the early 2000s, a sewage treatment plant 

upgrade for VWRC was completed, ensuring that wastewater meets provincial regulations for both 

lake discharge and spray irrigation. Even with the upgrade, City staff are concerned with the existing 

sewage treatment infrastructure, the spray irrigation program, the stormwater management system, 

and the biosolids processing system. As such, the timing was right to update the LWMP. 
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4.1 The Background Report 

 

In 1985, Vernon embarked on liquid waste management planning shortly after provincial legislation 

introduced the concept. The 1985 LWMP was updated in 1995 and completed in 1999. 

 

To provide context for this 2010 update, a Background Report was prepared in July 2010. This report is included 

in its entirety as Appendix B. It provides a condensed summary of LWMP activities from 1985 through 2005. 

 

4.2 Reasons for 2010 Update 

 

BC Guidelines for LWMPs recommend they be updated every five years. The last update was completed 

in 1999. The 1999 LWMP was subjected to a peer review in 2000 because of concerns with the 

recommendations. The Peer Review Report (August 2000) concluded that the recommendation for a 

dual water distribution (DWD) network was based on flawed cost estimates as well as unresolved 

concerns regarding safety and public health. As a result, the DWD plan was not implemented and the 

LWMP was not finalized. 

 

Between 2001 and 2005, a plant upgrade for VWRC was commissioned and completed. The facility 

operates as a biological nutrient removal plant and produces effluent that meets the BC Municipal 

Sewage Regulation for both lake discharge and spray irrigation. 

 

Notwithstanding the sewage treatment plant upgrade, the City has a number of concerns with the 

sewage collection system, the sewage treatment system, the spray irrigation program, the stormwater 

management system, and the biosolids processing system. 

 

In light of these concerns, and the lack of a fully ratified LWMP, it was appropriate to embark on a 

comprehensive update of the City’s LWMP. 

 

The City has a number of agreements relating to the sanitary sewer system. Among these are: 

 

 City of Kelowna – biosolids processing  

 District of Coldstream – sanitary sewer 

 RDNO – trucked waste 



Vernon Liquid Waste Management Plan: STAGE 1 REPORT  

Page | 16 

May 2011   

 

 Okanagan Indian Band (OKIB) – lake discharge 

 Golf courses – reclaimed water supply 

 Landowners – reclaimed water supply 

 Forestry Research Centre – reclaimed water supply 

 Ministry of Environment – operating certificate. 
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5.0 CURRENT SYSTEMS & ISSUES 

 

Vernon’s liquid waste system includes five components: sewage collection, sewage treatment, water reclamation, 

biosolids reclamation, and stormwater management. Each plays a distinct but overlapping role; each will be 

addressed through the LWMP. Sewer infrastructure stretches throughout Vernon and beyond the city’s boundary, 

including some areas of the District of Coldstream. The system collects residential wastewater and industrial 

wastewater from industries such as the Okanagan Springs Brewery. Both City staff and committee members are 

concerned with the collection system, including the quality of industrial wastewater, hydraulic capacity, aging and 

decaying pipes, efficiency of the pumping stations, and the effect of onsite septic systems. While the City’s sewage 

treatment plant was upgraded less than 10 years ago, there are concerns with the impacts of brewery waste and 

trucked waste. Vernon has enjoyed successful water reclamation through spray irrigation since 1977; however, 

risks include high operating costs, land requirements, and the long-term effects on soils. Biosolids, the by-products 

of sewage treatment, are composted at a facility on the outskirts of Vernon. The final product is sold to the public 

as a soil additive. But increasing costs and odour complaints from nearby residents are ongoing concerns. Lastly, 

the LWMP will consider the issue of stormwater runoff and potential ways to reduce it, which would otherwise 

flow into streams, rivers, or lakes carrying possible contaminants. 
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5.1 Sewage Collection System 

 

The City of Vernon is serviced with conventional gravity sewers, pumping stations, and force mains. The 

service area extends beyond the City boundary and includes some parts of the District of Coldstream. 

The sewered area of Coldstream ties into the Vernon collection system under a shared services 

agreement between the two local governments. Some areas at the extremities of the city rely on onsite 

septic systems, but these represent less than five per cent of the population (see attached figure for 

locations). Onsite systems can be non-point sources of pollution of groundwater and surface water. 

 

Onsite systems are also used in the RDNO rural areas and many parts of Coldstream. Septic tank sludge 

pump-outs are delivered to a regional trucked waste receiving station operated by the RDNO in Vernon. 

The facility also receives trucked waste from holding tanks. The liquid portion from this receiving station 

is directed into the City of Vernon collection system; screenings are run through a centrifuge and the 

solids are trucked to the composting facility. 

 

Figure 5.0 indicates the areas currently without community sewer. 

 



Areas without Community Sewer

5.0March 2011

Taken from the Corporation of the City of Vernon: Planning,
Development and Engineering Services - Okanagan Landing
Sewer Connection Areas. Dated March 1/11.



Vernon Liquid Waste Management Plan: STAGE 1 REPORT  

Page | 19 

May 2011   

The system also collects industrial wastewater with high total BOD5 from industries such as Okanagan 

Springs Brewery. A Sanitary Use Bylaw (#4863) regulates the quantity and quality of discharges into the 

sewage collection system. The bylaw defines prohibited wastes, restricted wastes, and high-strength 

wastes in its schedules. Provisions in the bylaw allow for user-fee surcharges when the wastes exceed 

typical domestic waste parameters. 

 

A study conducted in 1997/98 on inflow and infiltration (I/I) indicates that rainwater or snowmelt 

contributes approximately 20 per cent of the total flow in the system. The I/I study determined that a 

significant portion of the extraneous flow (approximately 60 per cent) originates in five locations. These 

locations are identified in the I/I report and repairs are ongoing.  

 

5.1.1.  Concerns with the Collection System 

 

City staff and committee members identified the following concerns with the collection system:  

 

 The contribution of inflow and infiltration to the flow and its impact on the treatment plant 

and effluent reclaim system. 

 The contribution of high-strength wastewater from industrial operations and the impact on 

the capacity and service life of the treatment plant. 

 The timing and potential cost to connect lots that currently rely upon onsite septic disposal 

systems, and the triple bottom line assessment of onsite septic systems. 

 The hydraulic capacity of key sections of the collection system and the ability to accommodate 

projected growth horizons. 

 The age and condition of collection-system pipes and pump stations, and the required 

strategies for repair, rehabilitation, or replacement. 

 The contribution of trucked waste, operation of the RDNO facility, and its impact on treatment 

plant operation. 

 The efficiency of the pumping system and its energy consumption. 

 The tracking and costing systems for all types of waste deposited at the receiving facility.  

 The potential for gas and odour formation in the collection system and its impact on pipe 

corrosion, as well as nuisance conditions for residents. 

 A submarine trunk sewer in Okanagan Lake is also a concern due to the risk of breakage and 

the cost of maintenance. 

 The repair, maintenance, and general condition of pumping facilities. 
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 The risks associated with private sewer utilities located in the city boundary. 

 The land base for reclaimed water disposal. 

 No time limit for hooking up to a sewage collection system in new Local Service Areas. 

 The status of Canadian Lakeview Estates and whether it is hooked up to a central plant. 

 The environmental risks of areas currently on septic tank systems. 

 

5.1.2. Other Concerns Identified by the TAC 

 

Some of the issues brought forward by the TAC with regard to the sewage collection system include: 

 

1. The sewer agreement with the District of Coldstream 

The sewer services agreement was recently updated and is satisfactory to both parties. However, 

there is concern for the long term related to development densities in Coldstream, flow data 

accuracy, and the ability to manage these within the agreement. 

2. Areas with on-site sewage systems 

There is concern over areas within the city boundary that are not part of the community collection 

system, and the long-term impact of onsite systems. While these areas are relatively small, it is felt 

that a long-term plan to extend community sewer to these areas would be appropriate. 

3. Sewer extension 

There is concern over policy for extending community sewer service to areas with onsite systems or 

to new developments where the extension traverses ALR lands.  

4. Ongoing inflow corrections 

There is a desire to continue locating and removing sources of stormwater intrusion into the 

sanitary sewer collection system. 

 

5.2 The Sewage Treatment System 

 

5.2.1 Location of VWRC 

 

The City’s sewage treatment plant, VWRC, is located at the corner of 43rd Street and 25th Avenue. The 

site is approximately five hectares in size. Vernon Creek flows through the centre of the site. 
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The original plant used trickling filters; there were issues with managing odours, resulting in numerous 

odour complaints from adjacent neighbourhoods. The recent expansion and upgrade paid careful 

attention to odour management, resulting in a significant drop in odour complaints. 

 

Prior to rehabilitating the 43rd Street site, other sites were considered, but the existing location offered 

the greatest advantage from a number of perspectives. 

 

5.2.2 The VWRC Process 

 

A number of sewage treatment processes were considered as part of the 2005 upgrade. All were 

evaluated against a series of criteria including life-cycle costs, track record and reliability, sludge 

production, footprint, and flexibility. 

 

The Modified Johannesburg BNR (Biological Nutrient Removal) process was selected, as it has the best 

track record in cold climates. References in Edmonton, Alberta and Missoula, Montana were favourable. 

 

The process uses a sequence of bioreactors that includes pre-anoxic, anaerobic, anoxic, and aerobic 

zones. With only one recycle stream, it is simpler to operate than other BNR processes. The process 

achieves excellent nitrogen and phosphorus removal, in addition to the total BOD5 (5-day Biochemical 

Oxygen Demand) and TSS (Total Suspended Solids) reductions. 

 

5.2.3 Design Parameters 

 

Design criteria for the VWRC upgrade mandated effluent targets suitable for either Okanagan Lake 

discharge or spray irrigation, in accordance with the BC Municipal Sewage Regulation. 

 

The influent parameters selected for design were as follows (from Stantec Consulting Pre-Design Report, 

2002): 

 

 Total BOD5: 260 mg/L (5-day Biochemical Oxygen Demand) 

 TSS: 240 mg/L (Total Suspended Solids) 

 TP: 8.5 mg/L (Total Phosphorus) 

 TKN: 39 mg/L (Total Kjeldahl Nitrogen) 

 NH3N: 28mg/L (Ammonia). 
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The discharge effluent quality criteria are provided in Table 5.2.1 (from the Operating Certificate). 

 

Table 5.2.1: Effluent Quality Maximum Concentrations 

Parameters 
Land Discharge Unrestricted 

Access (maximums) 

Land Discharge Restricted 

Access (maximums) 

Okanagan Lake Discharge 

(maximums) 

Total BOD5 10 mg/L 45 mg/L 10 mg/L 

TSS 5 mg/L 45 mg/L 10 mg/L 

TP n/a n/a 0.25 mg/L 

TKN n/a n/a 6 mg/L 

Faecal 

Coliform 
<2.2 / 100 mL <200 / 100 mL <200 / 100 mL 

Treatment Filtration or 60 day storage Secondary Advanced BNR 

 

The reported plant design flows using these criteria were: 

 

 Average Annual Flow: 24,000 m3/d 

 Maximum Monthly Flow: 27,600 m3/d 

 Peak Hydraulic Rate: 60,000 m3/d. 

 

The Stantec Design report used a 20-year (2005 to 2025) design population of 70,500, based on a per 

capita contribution of 240 L/c/d.  
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5.2.4 Performance Reports 

 

The plant annual reports for 2008 and 2009 report the following: 

 

 2008 2009 

Average Annual Flow 12,487 m3/d 12,808 m3/d 

Average Annual Influent Total 

BOD5 

435 mg/L 415 mg/L 

Average Annual Influent TSS 320 mg/L 331 mg/L 

Average Annual Influent TP 9.5 mg/L 8.5 mg/L 

Maximum Monthly Influent Total 

BOD5 

680 mg/L 600 mg/L 

Maximum Monthly Influent TSS 420 mg/L 385 mg/L 

Maximum Monthly Influent TP 12.5 mg/L 12.9 mg/L 

 

The reported effluent parameters for 2008 and 2009 are: 

 

 At VWRC At MacKay Reservoir 

 2008 

(mg/L) 

Samples 

Exceeding 

2009 

(mg/L) 

Samples 

Exceeding 

2008 

(mg/L) 

Samples 

Exceeding 

2009 

(mg/L) 

TSS <5 0 <5 2 <1 0 <5 

Total BOD5 <10 0 <10 2 <10 0 <10 

TP 0.34 5 0.23 5 1.58 3 1.42 

TKN 6.59 2 3.73 4 4.13 3 3.04 

Ammonia 3.14 2 0.44 4 0.57 3 1.65 

E. Coli - 0 - 0 <1 0 <1 

 

The VWRC typically produces effluent of a quality suitable for lake discharge, with total phosphorus 

exceeding the limits periodically. The operating records show that the lake discharge has not been used 

since 1998. 
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5.2.5 Impact of Brewery Wastewater 

 

The recorded average influent total BOD5 for 2008 and 2009 is 435 mg/L and 415 mg/L respectively. 

These values are significantly greater than the design value. As a result, organic loading to the plant is 

higher than anticipated. The comparative values are: 

 

 Design: 260 mg/L  x  27,000 m3/d = 7,020 kg / d 

 Recorded: 425 mg/L* x 12,800 m3/d = 5,440 kg / d.  

*Two-year average for 2008/2009. 

 

This indicates that while the plant is receiving only 50 per cent of its design hydraulic load, it is receiving 

87 per cent of its design organic load. It is suspected that the higher total BOD5 concentration is due to 

brewery wastewater. 

 

Published values for brewery wastewater indicate the following typical concentrations: 

 

Parameter Unit Range 

Chemical Oxygen Demand (COD) mg/L 2,000 – 6,000 

5 day Biochemical Oxygen Demand 

(Total BOD5) 
mg/L 1,200 – 3,600 

Total Suspended Solids (TSS) mg/L 200 – 1,000 

pH - 4.5 – 12 

Nitrogen (N) mg/L 25 – 80 

Phosphorus (P) mg/L 10 - 50 

 

The high COD and total BOD5 concentrations can have a significant impact on treatment plant loadings, 

as evidenced by the influent total BOD5 data. Additionally, extreme variations in pH can have a toxic 

effect on plant microorganisms.  
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5.2.6 Impact of Trucked Waste 

 

RDNO operates a trucked waste receiving facility that discharges to the City of Vernon’s sanitary sewer 

system. The trucked wastes arriving at this facility can be classified as: 

 

 Septage (septic tank sludge pump-outs) 

 Holding tank waste (raw sewage from holding tanks) 

 Leachate (trucked from the Ogo-Grow biosolids facility) 

 Miscellaneous (pump-outs from a variety of sources such as car wash grit traps and other 

facilities). 

 

Operators are instructed to record the nature of their discharge (septage, holding tank, or leachate) but the overall 

flow is recorded as a total. The monthly totals for January through June 2010 are summarized on Table 5.2.2 below. 

 

Table 5.2.2: Trucked Waste Quantities 

Month Inflow (m3) Outflow (m3) Septage % Holding% Leachate % 

Jan 1,324 1,557 23.2 71.4 5.4 

Feb 1,239 1,257 22.8 72.5 4.7 

Mar 1,658 1,691 31.7 64.3 4.0 

Apr 1,782 1,534 24.9 69.0 6.1 

May 1,813 1,831 25.3 68.9 5.8 

June 1,877 1,793 30.1 65.1 4.8 

Average 1,616 1,611 26.4 68.5 5.1 

 

The material is sampled monthly for several parameters and the results for the first six months of 2010 

are provided on Table 5.2.3 on the following page. 
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Table 5.2.3: Trucked Waste Quality Parameters 

Month 
Total BOD5 

(mg/L) 

TSS 

(mg/L) 

Oil and Grease 

(mg/L) 
pH 

Jan 820 233 148* 7.6 

Feb 1,100 948 80 7.1 

Mar 410 760 77 4.3* 

Apr 820 641 28 7.2 

May 440 228 60 6.9 

June 840 598 41 6.8 

Average 738 568 72 6.7 

* The pH of 4.3 in March may be a faulty reading; the 148 mg/L oil and grease in January represents an above-

normal concentration. 

 

Sampling shows that this is a high-strength waste with total BOD5 and TSS concentrations three times 

that of typical sanitary sewage. The oils and grease content is also high. The pH appears to be generally 

in the neutral range, with one acidic excursion of 4.3 in March 2010. 

 

The loads are discharged through a screening device and the screenings are dewatered with a centrifuge. The 

centrate is returned to the sewer system and the solids are trucked to the Ogo-Grow site. 

 

RDNO pays an annual fee to the City of Vernon for processing trucked waste. The fee is calculated on 

the basis of recorded flows and material classifications. 

 

5.2.7 VWRC Process Units 

 

The VWRC configuration conforms to the typical Modified Johannesburg BNR process. The main process 

units, beginning with the inlet sewer, are: 

 

SEWAGE PROCESSING TRAIN 

1. Influent pumping and screening (screenings are dewatered and hauled away) 

2. Grit removal (grit is washed and hauled away) 

3. Primary clarifiers (primary sludge is pumped to fermenter to produce volatile fatty acids (VFAs)  
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4. Bioreactors 

 Anoxic, anaerobic, anoxic, and aerobic zones 

5. Secondary clarifiers 

 Activated sludge returned to bioreactors 

 Waste sludge pumped to DAF thickeners 

6. Effluent pumped to MacKay Reservoir for irrigation 

7. Alternate destination to Okanagan Lake 

 Effluent filtered (sand filters) and disinfected through UV contact 

 Effluent feed to The Rise golf course is also run through the filters and UV contactors. 

 

SLUDGE PROCESSING TRAIN 

1. Fermenter (receives sludge from primary clarifiers) 

2. Dissolved Air Flotation (thickens waste activated sludge) 

3. Centrifuges (used to dewater the thickened sludge. Dewatered biosolids are trucked to the          

Ogo-Grow site). 

 

A schematic of the VWRC process is reproduced from the Stantec record drawings (3/17/2006), Dwg. 

No. G005 and is included here as Figure 5.1. The overall site plan of VWRC (Dwg No.C001) is reproduced 

as Figure 5.2. 

 

5.2.8 Operating Certificate 

 

The facility operates under a MoE Operating Certificate (ME 12215), last amended January 14, 2008. 

 

Treated effluent from secondary clarifiers is stored in the smoothing basin and pumped through the 

high-lift pump station to the MacKay Reservoir. The water level in the reservoir changes seasonally, 

depending on whether it is operating in irrigation mode or storage mode. Figure 5.3 provides recorded 

reservoir levels through 2009. The water level peaks in May when irrigation starts, and is lowest by 

October, enabling winter storage of reclaimed effluent. 
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When a lake discharge is required, the secondary clarifier effluent is diverted through the sand filters 

and UV disinfection chamber. These unit operations are taken off-line in mid-October. Even without lake 

discharge, the filtration and UV disinfection are used during the irrigation season because of reclaimed 

water supply to The Rise golf course. Since this water has not had the benefit of storage and natural 

pathogen die-off, it must be filtered and disinfected. 

 

A summary of the Operating Certificate water quality parameters is provided on Table 5.2.4. 

 

Table 5.2.4: Operating Certificate ME2215 Water Quality Parameters 

Parameters 

(maximums) 
Unit 

to MacKay 

Reservoir 

(ordinary SIP) 

Direct to 

Irrigation    (e.g. 

The Rise) 

to Okanagan Lake Outfall 

Total BOD5 mg/L 26 10 10 

TSS mg/L 25 10 10 

TP mg/L - - 
2, <1 for 90 percentile (0.25 

annual average 

TN mg/L - - 6 

Turbidity NTU - 2 - 

E. Coli 

UPA 

RPA 

 

MPN/100mL 

MPN/100mL 

 

- 

- 

 

2.2 

200 

 

50 

- 

pH - - 6 – 9 - 

Abbreviations: 

 

 Total BOD5 - 5-day Biochemical 

Oxygen Demand 

 TSS – Total Suspended Solids 

 TP – Total Phosphorus  

 TN – Total Nitrogen 

 F.Coli. – Faecal Coliforms 

 UPA – Unrestricted Public Access 

 RPA – Restricted Public Access. 

 

The maximum authorized daily volume (averaged on a monthly basis) allowed to discharge (either 

irrigation or lake) increases over the period of the Operating Certificate as follows: 

 2007: 21,500 m³/day 

 2016: 28,100 m³/day. 
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The Operating Certificate also places restrictions on conditions under which a lake discharge is allowed. 

These include: 

 

 Unforeseen conditions preventing supply to the MacKay Reservoir, such as mechanical 

failures, power outages, or pipeline failures. 

 When the elevation of MacKay Reservoir exceeds 1,935 feet (589.8 m) above mean sea level, 

and it is projected to rise to 1,939 (591 m) prior to the start of the next irrigating season. 

 

Lake discharge has not occurred since 1998, when the lake outfall was used for 88 days (February 22 to 

May 21) and discharged approximately 1 million m³. The lake outfall is 7,000 metres long and discharges 

below the thermocline (60 m depth). The Okanagan Indian Band also restricts lake discharge, through an 

agreement between the Band and the City of Vernon. The agreement contains 14 provisions that limit 

discharges to Okanagan Lake, including written notice of intent to discharge, with the total phosphorus 

in the discharge not to exceed 1.2 tonnes per year.  

 

The Operating Certificate also requires monthly sampling at Bailey Spring (EMS Site #0500578) for a 

series of water quality parameters. The site is located just below Highway 97 and the sampling is an 

indicator of any migration of reclaimed water in the area groundwater regime. None of the parameters 

sampled at Bailey Springs indicate the presence of reclaimed effluent. Table 5.2.5 presents Bailey Spring 

sampling data. Recorded parameters comply with drinking water quality levels, although some 

exceptions occurred on faecal and total coliform bacteria in 2008. Individual sample excursions are not 

problematic, but long-term trends should be assessed. 

 

Table 5.2.5: Bailey Springs Sampling Data 

Parameter Units 
Bailey Springs 2008 

Averages 

Bailey Springs 

2009 Averages 

pH  8.2 8.3 

Total Phosphorus mg/L P 0.16 0.14 

Ortho Phosphorus mg/L P 0.09 0.06 

Total Dissolved Phosphorus mg/L P 0.14 0.12 

Total Nitrogen mg/L N 0.91 0.98 

Organic Nitrogen mg/L N 0.61 0.62 
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Parameter Units 
Bailey Springs 2008 

Averages 

Bailey Springs 

2009 Averages 

Ammonia mg/L N 0.05 0.03 

Nitrate mg/L N 0.22 0.39 

Nitrite mg/L N < 0.01 < 0.01 

Sodium mg/L 167 152 

Chloride mg/L 152 150 

Specific Conductance us/cm 1,234 1,275 

Faecal Coliform Bacteria MPN/100ml 992 <100 

Total Coliform Bacteria MPN/100ml 1,178 >200 

 

5.2.9 Recorded Flows 

 

A graphic summary of the VWRC flows is provided in Figure 5.4. The average annual daily flow through 

2009 was approximately 13,000 m³/day. Peak days typically reach 14,000 m³/d. Two or three extreme 

days occurred in 2009, reaching 16,000 and 17,000 m³/d. However, these excursions are not common, 

and the City’s efforts to reduce inflow and infiltration are showing good results. 

 

A 1998 study conducted by Heath Consultants Limited, entitled Groundwater Infiltration Study, 

concluded that approximately 21 per cent of the total annual flow to VWRC could be attributed to 

infiltration and inflow. 

 

The report identified five priority sites where significant infiltration and inflow could be corrected. These 

sites are being dealt with on an ongoing basis. 

 

Average sanitary sewage flows have not increased significantly over the past several years, despite the 

growth in population. This is attributed to the City’s promotion of water conservation, with water 

metering, low-flush toilet and low-flow showerhead programs. The annual average daily flows in 2008 

and 2009 were 12,487 m³/d and 12,808 m³/d respectively. 

 

While average flows are half the plant’s design hydraulic flow (27,000 m³/d), the organic loading (total 

BOD5 and TSS concentrations) are double the design values. This results in organic loads that are, on 

average, at 85 per cent of the design loading, and organic loadings are exceeded on occasion. 
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5.2.10  Concerns with VWRC 

 

The VWRC was expanded and upgraded in 2005. A tour of the facility was conducted on October 8, 

2010. The following were noted through an interview with the operator: 

 

1. Impact of brewery waste 

Brewery wastewater raises the average incoming total BOD5 to over 400 mg/L and severely impacts 

the plant’s organic loading. The loading is reduced through the weekends when the brewery does 

not operate. 

2. Impact of trucked waste 

Trucked waste also impacts the plant’s organic loading. The trucked waste receiving station does not 

have an attendant. However, samples are taken monthly for BOD5, TSS, oil and grease, and pH. 

3. Sani-dumps 

There are two sani-dumps for recreational vehicles within the sewage collection network, but there 

has not been any noticeable impact from these wastes. 

4. Reclaimed water supply to The Rise golf course 

Supply to The Rise golf course is tapped off the effluent outfall line and pumped up to the golf 

course facility storage pond. Since this effluent has not undergone storage at MacKay Reservoir with 

natural pathogen die-off, it must be filtered and disinfected with UV light and chlorination. 

Pumping to The Rise requires approximately 25 L/s at approximately 230 m elevation difference and 

uses 120 HP. 

5. Odours 

These are well managed at the facility through processes that reduce odour production and trap and 

direct odours through odour-reduction equipment. The procedure on the dewatered biosolids has 

largely kept odour under control. Complaints from neighbouring residences have significantly 

dropped since the plant upgrade. 

6. Standby power 

The main plant facility has full standby power through a diesel generator; however, the high-lift 

pump station and booster station do not have standby power. During a power failure, therefore, the 

facility cannot pump to the MacKay Reservoir. An extended power failure would require discharge 

through the Okanagan Lake outfall. The pump stations for The Rise golf course do not have standby 

power. 
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7. Long-term expansion 

There is concern over the size of the remaining area at the VWRC site for future expansion and the 

quantity of storage available at this site. 

 

5.3 The Water Reclamation System 

 

The City of Vernon has practiced water reclamation through spray irrigation since 1977. The irrigated 

sites are largely in an area referred to as “the Commonage.” Figure 5.5 shows the irrigated area and 

relevant crops. The irrigation program has been successful and has enjoyed community support for 

many years; it is referred to as the SIP (Spray Irrigation Program). 

 

5.3.1 Irrigation Areas and Crops 

 

Irrigated areas recorded as of 2006 are summarized in Table 5.3.1 below. 

 

Table 5.3.1: Reclaimed Water Irrigation Areas 

Crop Group Area (Ha) Active Irrigation (Ha) 

Alfalfa 16.60 16.60 

Blank 1.17 - 

Domestic 0.07 - 

Golf 443.94 154.7 

Grape* 2.34 2.3 

Grass (Forage) 485.48 378.2 

Greenhouse 0.07 - 

Inactive 417.12 - 

Nursery 188.63 184.8 

Turf Park 22.04 9.6 

Yard 3.2 - 

Total 1580.6 746.2 

* A small vineyard is listed in the inventory, but its location is unknown 
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Relevant data for 2009:  

 

 Annual average daily flow: 12,808 m³/d 

 Annual effluent production: 4,662,000 m³ 

 Irrigation total days: 159 

 Irrigation applied: 5,200,000 m³ 

 Average daily irrigation: 32,700 m³/d 

 MacKay level reduction (2009): 5.33 m 

 Average application rate: 0.7 m / year. 

 

Landowner agreements for SIP are based on City of Vernon Bylaw No. 4899. The bylaw contains 

provisions for the irrigation season (May 1 to September 30) and the responsibilities of irrigation 

customers. Irrigation parcels are designated as Management Units (M.U.), and these include the 

following areas: 

 

Management 

Unit (M.U) 
Area (Ha) 

A 228.1 

H 28.0 

4a 14.5 

4b 34.4 

5 79.1 

5a 3.3 

11 107.7 

12 78.0 

Total M.U. Area 573.1 

 

Agreements with three golf courses, nurseries, and currently inactive areas bring the total area to 

1,580.6 Ha. Figure 5.5 presents the location of Management Units. 
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5.3.2 Irrigation Water Requirements by Crop Type 

 

Different crops have differing irrigation requirements, depending on the moisture deficit in any given 

year. Ranges published in the North Okanagan water demand model are summarized in Table 5.3.2 

below. 

 

Table 5.3.2: Water Requirements for Various Crops (Data from 1996 to 2006) 

Crop Type 

Low End 

(Wet Year) 

mm 

High End 

(Dry Year) 

mm 

10 Year 

Average 

mm 

Alfalfa 525 804 665 

Domestic Outdoor 823 1,048 936 

Forage 729 1,023 876 

Golf 713 989 851 

Grape 108 241 175 

Landscape Turf 657 921 789 

Nursery 401 715 558 

AVERAGE 565 820 693 

 

The average irrigation demand over ten years for all current crop varieties is 693 mm.  

 

Long-term planning should consider the wet-year scenario to ensure enough irrigation land is available 

for projected quantities. Table 5.3.3 presents approximate land requirements for a wet-year irrigation 

rate of 565 mm per season. 

 

Table 5.3.3: Approximate Irrigation Land Base Requirements 

Flow Horizon 

(m³/d) 

Application 

Rate (mm) 

Required Area 

(Ha) 
Year 

12,000 565 775 2010 

24,000 565 1,550 2055 
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The predicted city growth rate in the OCP is 1.36 per cent per annum. With a current average annual 

daily flow of 13,000 m³/d, the 27,000 m³/d  design horizon would require a doubling of the population 

(year 2060). If additional water conservation measures are implemented, per capita flows would be 

further reduced, and the 27,000m³/d horizon could be extended further. 

 

5.3.3 The Effect of Climate Change 

 

The effect of climate change on crop water deficits is difficult to predict. However, approximation can be 

made from the CGCM2 A2X climate model generated by Climate BC. Figure 5.6 is a reproduction of BC’s  

mean annual temperatures for the current years and the years 2025, 2055, and 2085 according to the 

predictions of CGCM2 A2X. 

 

The approximate mean annual temperature in the North Okanagan is currently 8˚C. This is predicted to 

increase to 9˚C for 2025, 10˚C for 2055, and 11˚C for 2085. While there is no direct correlation 

between rainfall and temperature, it can be anticipated that annual rainfall may decline along with rising 

mean annual temperatures. Lower annual rainfall could increase the need for irrigation. These estimates 

are not necessarily accurate, but indications are that water deficits for irrigation will likely increase with 

the effects of climate change. 

 

5.3.4 Concerns with the SIP 

 

The SIP has been operating successfully for many years, and the system is a model of water reclamation 

in the Okanagan Valley and throughout North America. Nevertheless, concerns have been expressed by 

City staff, MoE, and the public. These are summarized below: 

 

1. Operating costs 

Operating costs are high, relative to other options, largely due to the energy costs of pumping to 

MacKay Reservoir, and the elevation of the spray irrigation areas. The 2010 budget for the reclaimed 

water system is $1.52 million. Approximately $300,000 of this budget is for asset amortization, 

leaving $1.2 million for annual operation and maintenance.  
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2. Land base requirement 

The quantity of reclaimed water will increase with the population growth. To retain water balance, 

the land base for spray irrigation must increase at the same pace. Alternatively, other uses for 

reclaimed water such as industrial cooling and gravel washing can be explored. The Stage 2 Report 

will develop in more detail the unit area requirement related to the number of residential units. 

3. Over-application risks 

There has been long-standing concern with the risks and impacts of over-application. In wet years 

the water deficit is relatively low, and applying water to soils already at their optimum moisture 

content can lead to seepage, erosion, and potential landslides. 

4. Long-term effects on soils 

Reclaimed water has relatively high salt and copper content. Both these elements can accumulate in 

soils over time, or leach through to the groundwater. The long-term effects on local soils and 

groundwater have not been studied. There is also concern over the lack of nutrients, since these are 

removed in the BNR process. Synthetic fertilizers must now be applied for crop growth. 

5. MacKay Reservoir 

There is some concern over the adequacy of the storage volume of MacKay Reservoir, as well as 

suspected leakage and its impact on surrounding area. 

6. Standby power 

The high-lift pumping system for the SIP does not have any standby power facilities, meaning no 

pumping can occur during a power failure. Since storage available at the VWRC site is minimal, an 

extended power failure would require lake discharge. 

7. Lake discharge 

Lake discharge is allowed in the Operating Certificate under emergency conditions and with strict 

effluent quality parameters. These parameters meet the BC Municipal Sewage Regulation for 

discharge to Okanagan Lake, and MoE has no concerns. However, the public has expressed concerns 

over several unknowns, including: 

 The impact of compounds not removed in the treatment process, such as pharmaceuticals 

 Potential impact on fisheries and fish habitat 

 Potential impact on downstream domestic water extraction 

 The loss of beneficial reuse of water 

 The potential for a toxic discharge resulting from a plant upset. 
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The agreement with the Okanagan Indian Band also provides restrictions and a protocol for lake discharge. 

 

5.4 Biosolids Reclamation System 

 

5.4.1 Current Biosolids Practices 

 

Biosolids Production and Quality 

Biosolids are excess microorganisms produced during the sewage treatment process. At the VWRC, two 

types of biosolids are produced: 

 

 Primary sludge (anaerobic) is collected and directed to the fermenter, which is used to 

generate the volatile fatty acids required for biological phosphorus removal. The wasted 

primary sludge is stored for dewatering. 

 Secondary sludge (aerobic) is produced from the bioreactors. Oxidation is used to stabilize the 

sludge. 

 

Processing and stabilization of primary and secondary sludges result in biosolids. 

 

Primary and secondary sludges contain a low proportion of solids (from one to two percent) and a high 

proportion of water (up to 99 per cent), which makes handling a challenge. Therefore, the City of 

Vernon removes some of this water by a centrifuge, resulting in biosolids of approximately 20 per cent 

solids and 80 per cent water. This solids content is typical for the operation of a centrifuge.  

 

Table 5.4.1 summarizes biosolids production rates and solids content for 2008 and 2009. Over these two 

years the average monthly production rate was approximately 660 tonnes, and the annual production 

rate was about 7,900 tonnes. Because measuring and managing solids content is important, solids 

content after the centrifuge is measured daily. Typically, the solids content is approximately 20 per cent, 

although there have been occasions when unusually high solids content (up to 27 per cent) were 

recorded. 
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Table 5.4.1: Biosolids Production and Solids Content (2008 and 2009) 

Month 

2008 2009 

Production 

(tonnes) 
Solids Content (%) 

Production 

(tonnes) 
Solids Content (%) 

January 800 17.9 – 22.8 644 16.0 – 19.6 

February 799 16.0 – 21.3 696 15.5 – 20.0 

March 722 18.3 – 21.7 666 18.0 – 20.5 

April 592 17.1 – 21.4 705 17.1 – 21.3 

May 684 14.9 – 22.1 691 17.1 – 21.3 

June 754 16.9 – 21.0 677 16.7 – 20.7 

July 733 16.5 – 20.9 626 19.0 – 23.3 

August 649 16.9 – 21.8 678 16.3 – 22.0 

September 743 15.2 – 19.8 626 16.5 – 26.8 

October 493 18.4 – 27.3 686 16.4 – 20.2 

November 498 16.6 – 21.7 582 19.4 – 22.7 

December 628 15.8 – 20.2 592 20.8 – 24.4 

Total 8,095 - 7,869 - 

Average 675 19.3 656 19.5 

 

Biosolids Processing  

Composting provides a well-established avenue for diverting organic material away from landfill sites, 

extending the operational lifespan of a landfill and resulting in a high-quality material that can be used 

throughout a community. Unlike many biosolids processing options, composting does allow for some 

cost recovery, due to the general acceptance of the high quality of this end product.  

 

Vernon’s biosolids are processed through composting at the regional compost facility near Predator 

Ridge. Composting — a popular approach used to stabilize biosolids from sewage treatment plants — is 

typically used for biosolids, but can also incorporate other organic wastes such as yard waste, food 

wastes, and manures. (These are not processed at this facility.) The composting process involves aerobic 

decomposition of organic material, resulting in the production of heat, which helps destroy pathogenic 

microorganisms. The temperatures reached, and the duration over which these temperatures are 

achieved, are important for successful composting. In the case of biosolids, elevated temperatures are 
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required to ensure pathogens have been destroyed. This must be followed by an extended period of time 

under lower temperatures, during which vector attraction (stabilization of the organic material) is reduced.   

 

Once organic material is composted and has achieved process requirements for pathogen destruction 

and vector attraction reduction, it is ready to be used as a soil amendment without any restrictions on 

its use. Processing requirements and product end quality are stipulated in the BC Organic Matter 

Recycling Regulation, which forms the basis of regulatory requirements for composting in BC.  

 

There are three basic types of composting processes:  

 

 Windrow process: Organic material is laid out in large windrows and turned regularly using a 

front loader, backhoe, or commercial compost turner. This is the most basic type of 

composting. 

 Aerated static pile process: Organic material is placed over a network of pipes that 

incorporate air through blowers or by suction. The aeration rate can be controlled manually or 

automatically, and is based on ambient conditions to ensure process temperatures are met 

during composting.  

 In-vessel composting: Occurs within a fully enclosed vessel, allowing the greatest potential for 

control of process conditions, automation, odour control, and protection against weather 

conditions. In-vessel composting was developed to provide a composting option for sites 

where area is the greatest constraint. Historically, in-vessel processes have been complex and  

costly; however, recent advances have resulted in more economical capital options.   

 

The City of Vernon’s previous compost facility was located near Lake Country, and was a sole venture by 

the City of Kelowna for the management of its biosolids. Biosolids were composted using aerated static 

piles, and the final compost was sold to the public under the product name of Ogo-Grow. As this 

compost had met high process and end-quality requirements, there were no restrictions to its end use 

as a soil amendment.  

 

In 2006, a new regional facility was developed to compost biosolids and septage using aerated static 

piles. Both Kelowna and Vernon partner in this venture; the District of Lake Country and RDNO also 

contribute biosolids. The intent was that all sewage treatment plant organic wastes would be diverted 

to the regional facility for composting. However, after the operation commenced, nearby rural property 
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owners complained of odours. An odour study initiated in the fall of 2008 indicated that the facility was 

operating over design capacity, therefore upgrades were needed to expand the facility and increase the 

production and control of odours. These upgrades were completed in the fall of 2010 at a cost of          

$7 million.  

 

Prior to the upgrades being completed, it was necessary to divert some of the organic matter away from 

the compost site to the landfill. For the City of Vernon, about one-third of the biosolids produced at the 

VWRC was diverted to landfill. This diversion started in March 2009 and amounted to approximately 184 

tonnes/month of biosolids (at approximately 20 per cent solids content). In 2009, 1,842 tonnes of 

biosolids were diverted to landfill, with the remaining 6,026 tonnes being composted at the regional 

facility. A tipping fee of approximately $500/load was levied for the biosolids, which were diverted to 

the landfill. 

 

With the completion of the upgrades in the fall 2010, all Vernon biosolids are now being sent to the 

regional compost facility for processing, with no further diversion to landfill.  

 

In 2009, the regional compost facility processed 22,000 tonnes of biosolids, of which about 27 per cent 

was from the City of Vernon. More than 30,000 tonnes of the final product Ogo-Grow was produced, of 

which some was used by the City of Vernon for general landscaping around the city.  

 

5.4.2 Issues 

 

Below is an outline of issues associated with current biosolids management for the City of Vernon: 

 

1. Diversion of biosolids to landfill 

In 2009 and 2010, about 30 per cent of Vernon’s biosolids were diverted to the landfill. This was costly, 

and resulted in the disposal of organic material that could have been used to create Ogo-Grow.  

 

2. Acceptability of the City’s biosolids for composting 

The facility operates under provisions of the BC Organic Matter Recycling Regulations (OMRR) and 

the Canadian Food Inspection Agency (CFIA). 
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The City of Kelowna has expectations for both moisture content and the quality of incoming 

biosolids. Moisture levels have been set to minimize handling problems, the use of wood waste, and 

leachate production. Therefore, biosolids must contain an average of 20 per cent solids.  

 

The quality of the City’s biosolids is tested monthly to determine concentrations of key elements. 

The 2009 summary data are presented in Table 5.4.2., along with the quality limit expectations from 

the City of Kelowna and the definition of a Class A biosolids from the OMRR. The limits set for Class 

A biosolids represent a high-quality standard and are based on the protection of public health and 

the environment. Class A biosolids could be used to enhance plant growth and soil conditions, 

without restrictions, in quantities of < 5 m3. However, due to the nature and proposed use of 

compost such as Ogo-Grow, which would comply with a Class A compost standard, the OMRR 

requires an even higher standard. This translates to the need for lower concentrations of these 

elements, compared with those acceptable for a Class A biosolids. In addition, as a natural factor of 

composting, it is possible the concentration of these elements could increase during the composting 

process. Therefore, the City of Kelowna has set higher limits for the incoming quality of biosolids to 

ensure the final quality of Ogo-Grow is not compromised.  

 

From the information presented in Table 5.4.2., the metal concentrations in Vernon’s biosolids are 

all below City of Kelowna limits, except for selenium. There were also occasions in 2008 and 2009 

when the concentrations of molybdenum and zinc also exceeded Kelowna limits. For molybdenum, 

the monthly concentration exceeded the Kelowna limits three times (8.7 to 9.5 g/g dry weight) in 

2008 and four times (7.2 to 8.3 g/g dry weight) in 2009. For zinc, the monthly concentration 

exceeded the Kelowna limits only once during this time period (360 g/g dry weight in 2008). The 

greatest concern is with selenium,  as in 2008, the monthly concentration exceeded the Kelowna 

limits 11 out of 12 monitoring event times (2.1 to 5.2 g/g dry weight) and in 2009, the 

concentration was exceeded every month (3.1 to 4.9 g/g dry weight). Periodic exceedances of 

metal concentrations are not a concern. However, rigorous monitoring should spot any long-term 

trends or significant exceedances.  
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Table 5.4.2: Biosolids Quality Data Summary 

Element 
Concentration (g/g dry wt) 

2009 Vernon Quality Kelowna Limits Class A Biosolids 

Arsenic 1.7 6 75 

Cadmium 0.62 2 20 

Chromium 9.4 200 1,060 

Cobalt 1.59 4 150 

Copper 353 600 757 

Lead 9.4 50 500 

Mercury 0.87 5 5 

Molybdenum 6.49 7 20 

Nickel 7.28 60 180 

Selenium 4.25 2 14 

Zinc 236 350 1,850 

 

3. Odour issues at the regional compost facility 

Since the inception of the regional compost facility, residents in and around the area have 

complained of odours. Recent upgrades, including ozonation of exhaust air from static piles, were 

completed to address these complaints. Residents’ response is still uncertain, as the upgrades have 

only recently been completed.   

 

4. Costs 

Capacity issues at the regional compost facility prompted the need for further capital expenditures, 

in the order of $7 million. These works were completed in the fall of 2010. There are also 

operational costs to consider. In 2009, these costs were $1.9 million per year, with the City of 

Vernon contributing approximately $400,000. It is uncertain how these costs will be affected in 

2011, given the changes resulting from facility upgrades. The 2009 operational costs did not account 

for processing of any biosolids diverted to landfill. There is nominal cost recovery through sales of 

Ogo-Grow. In 2009, the gross income from sales was approximately $414,000, which equates to 22 

per cent of operating costs.  
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There are a few composting facilities in BC designed to treat biosolids; however, none can recover 

all costs associated with the compost operation. As Ogo-Grow must be competitive with other 

products, the price is determined by its value in the market. 

 

5. The ability to provide long-term security for biosolids management 

Composting is a well-accepted process in BC for the management of biosolids that produces a 

valued end product the public is comfortable handling. However, this is not always the case for 

biosolids; some argue that all biosolids should be diverted away from reuse on land. Historical 

evidence does not indicate any notable public health issues with composting. There is also a lack of 

education around the compost product Ogo-Grow. It should also be determined whether there is an 

issue with microconstituents (heavy metals, pharmaceuticals) in Ogo-Grow. 

 

5.5 Stormwater System 

 

5.5.1 Stormwater Management in LWMPs 

 

To effectively manage liquid wastes and reduce pollutant loading within the city boundary, stormwater1 runoff 

and local hydrological conditions must be understood, assessed, and characterized, and issues prioritized.  

 

During the course of the Stage 1 public engagement process, committee members were encouraged by 

MoE staff to consider stormwater management more holistically and more in depth. As a result, a new 

perspective arose that proposed liquid waste management include two viewpoints:  

 

 Improved pollutant management from sanitary waste 

 Improved pollutant management from stormwater runoff.  

 

5.5.2 Preliminary External Context 

 

Throughout the last decade, MoE (in concert with other agencies and consultants) released a number of 

reports regarding diminishing stream health throughout Lower BX and Vernon Creeks. The status of 

                                                
1
 The term “rainwater” is gaining currency within the Province and elsewhere to describe urban runoff; for purposes of this 

LWMP, the terms stormwater and rainwater should be considered equivalent and assumed to include snowmelt as well. 

 
2
 “Stormwater Planning: A Guidebook for British Columbia”, Ministry of Water, Land and Air Protection, May 2002.  
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ecological conditions in the creek is considered relatively poor, such that both creeks rank very low on 

numerous ecological indicators at a provincial and national scale.  

 

In response, the project team conducted a high-level stormwater pollutant assessment, essentially an 

inventory of conditions. The investigation focused on: 

 

 Non-point (and point) pollutant sources, such as stormwater runoff 

 Review of historic reports to develop the context for stream health issues 

 Review of key drainage infrastructure  

 Developing key themes for further analysis in Stage 2 and Stage 3 of the LWMP and to guide 

stormwater policies going forward. 

 

In recent years, stormwater has been addressed through Integrated Stormwater Management Plans 

(ISMPs) as outlined in provincial guidelines2. Some communities, particularly smaller ones, have 

prepared their ISMPs as independent, stand-alone planning documents. MoE has suggested, however, 

that an ISMP may be more effective in reducing pollution when developed within the context of a city’s 

LWMP. Thus, much of this section of the Stage 1 Report integrates the ISMP framework within LWMP 

guidelines.  

 

5.5.3 Preliminary Internal Context 

 

Prior to the start of the LWMP, City staff revisited stormwater management with a focus on introducing 

best practices. Changes have included revisions to the development permit process, more investment in 

stream flow and water quality monitoring, updates to hillside runoff management, and upper watershed 

improvements to reduce sedimentation and erosion within urban sections of BX Creek.  

 

This section of the Stage 1 Report aims to institute new practices that can be combined with these 

existing practices to create a “big-picture” approach to pollution prevention.  

 

 

 

 

 

                                                
2
 “Stormwater Planning: A Guidebook for British Columbia”, Ministry of Water, Land and Air Protection, May 2002. 
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Discussion of Consultation Process 

Stormwater was first discussed at length during the TAC meeting in July 2010. While members of the 

committee and the public showed keen interest in the topic, it was clear that further discussion was 

required to reinforce the link between stormwater and sanitary management techniques.  

 

As a result, City staff, the project team, and MoE staff created a process to extract salient stormwater 

management information through a guided process to provide the local context for stormwater issues. 

The process included: 

 

 A literature review of available City and MoE reports 

 A system tour with city operators which focused on known hot-spots 

 A mapping exercise to illustrate the breadth of stream health issues 

 A workshop with City staff that focused on collating on-the-ground information from 

operations staff (which is extensive). 

 

Existing Conditions 

Internal (within the City) understanding of stormwater management issues is strong. Therefore, the 

stormwater component of the LWMP is intended to use available sources of information as well as local 

preferences to create a broad framework. This framework would be the basis for increased public 

awareness about stormwater. 

 

Local stormwater issues can be placed in three categories as listed here: 

 

1.   Urban Runoff 

 There are about 65 storm discharges to BX and Vernon Creeks through which end-of-pipe  

treatment may be dispersed. Current configuration will dictate treatment approaches going 

forward.  

 There is notable bank erosion upstream of Swan Lake in Upper BX Creek (although it was 

noted that much of this is outside the boundaries of the City of Vernon). 

 Stormwater in the LWMP can provide guidance on water quality issues for future basin 

studies. 

 Stormwater management techniques could be revised to reflect stream health as dependent 

upon stormwater quantity (focusing on peak rate and total volume) and quality (focusing on 

pollutant concentrations and pollutant mass loadings). 
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 City staff have increased efforts to reduce total suspended solids (TSS) loadings by extending 

the street sweeping program and paying special attention to catch-basin cleanouts. 

 City staff have conducted comparative water quality tests on Vernon Creek water and sanitary 

effluent, with the notion that it’s time to attend to water quality in local streams. 

 The drainage catchment area (and thus the area generating pollutants) within the city is 

relatively small compared to the total watershed that drains through the city. Nonetheless, it is 

recognized that stormwater runoff generally yields high loads of a wide range of pollutants 

detrimental to stream health and the health of receiving watercourses and Lake Okanagan. 

 

2.   Watershed Issues 

 There are four major basins: Upper and Lower BX Creek; Upper and Lower Vernon Creek. 

 Lower BX and Lower Vernon Creek both exhibit significant stress and poor stream health by a 

number of measures, including presence, numbers and diversity of benthic invertebrates, 

erosion and sedimentation, condition of the streambeds, condition and extent of the riparian 

corridor, and some water quality indices (notably bacteria). 

 There are multiple fish habitat and spawning locations along both creeks. In some cases, there 

are obvious conflicts between stream condition (riparian health, concrete flume, etc) and fish 

habitat. 

 

3.    Other 

 Runoff at the regional composting facility is stored in a retention pond/wetland and either 

hauled or pumped to the MacKay Reservoir. There may be a requirement for special 

considerations to the runoff from the facility based on conditions in the Operational Certificate 

and MoE preferences. The system should ensure that runoff does not get mixed with leachate.  

 There are anecdotal reports that over-application of reclaimed water has resulted in runoff in areas 

adjacent to spray irrigation lands. Areas of concern include Okanagan Landing and Kekuli Bay. 

 

Given these considerations, the project team conducted a literature review of stream health and 

stormwater management, and characterized and prioritized pollutants.  
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5.5.4 Stream Health and Stormwater Management Literature Review 

 

A preliminary review of available literature, background reports and related data was completed as a 

part of the Stage 1 stormwater management component. Some of the results of this review were noted 

in the previous section on context. In summary, the streams traversing the city (BX and Vernon Creeks) 

clearly show signs of impact due to urban development and a historical lack of watershed management 

from upstream areas outside the city. Some key findings from the review are: 

 

 Based on what is called the Benthic Index of Biological Integrity (B-IBI), the creeks (Lower and 

Upper BX; Vernon) within the city are rated only fair to very poor. 

 Conditions cited as causes of the low B-IBI rankings include urban encroachment, loss of 

riparian vegetation, channelization, and stormwater runoff. Potentially degraded water and 

sediment quality was also noted. 

 Sensitive habitat inventories of Lower BX and Lower Vernon Creeks reinforce the picture of 

streams in stress with a variety of compounding conditions noted, including: 

 Extensive bed and bank modifications, such as channelization, riprap placement, 

retaining walls, and pipeline crossings 

 Numerous stormwater discharges, as well as a variety of “house effluent” and 

“unknown” discharges to the creeks 

 Presence of barriers and obstructions to fish movement and spawning, such as dams 

(both natural and anthropogenic) and culverts 

 Bank and bed erosion and sedimentation, some of which is from outside the city and 

some of which is centred within the city 

 Presence of garbage and refuse within the creeks 

 Loss of riparian habitat. 

 Despite these deteriorated conditions, stream habitat does exist to greater or lesser degrees 

on each creek. This includes the presence of overstream vegetation, large and small woody 

debris, deep pools, spawning habitat, undercut banks, and boulders; all of which provide fish 

habitat. 

 A variety of fish species, including rainbow trout, kokanee, peamouth chub, carp, largescale 

suckers, redside shiners, squawfish and chiselmouth are present. The presence of lake trout in 

Okanagan Lake indicates that the species likely uses Lower Vernon Creek as well.  
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 Trace metals (copper, zinc, etc.), phosphorus and bacteria (faecal coliform and e. Coli) have 

been identified as potentially problematic pollutants. 

 Bacteria have been identified as a potential public health concern in the creeks and Okanagan 

Lake, with onsite septic systems being noted as a specific source of concern. 

 A number of provincially identified groundwater aquifers lie within the city. Because of their 

composition, generally sands and gravels, these aquifers are highly susceptible to 

contamination if stormwater runoff is poorly managed. 

 

The enclosed supporting documentation contains additional details of the background literature review. 

 

5.5.5 Pollutant Characterization and Prioritization 

 

The number of potential organic and inorganic substances found in stormwater runoff may be surprising 

to many. In essence, just about anything that finds its way onto urban surfaces — particularly 

impervious surfaces such as roads, parking lots, and buildings — can be washed off those surfaces by 

rain and snowmelt.  This is called “non-point source” (NPS) pollution because the sources tend to be 

highly dispersed across the landscape. In some cases, NPS pollution is washed directly into 

watercourses; in other cases it is conveyed by storm drains. As noted previously, there about 65 storm 

sewer outfalls in the city, and each represents a pathway for NPS pollution to enter city’s creeks and 

eventually local lakes, including Okanagan Lake. 

 

Table 5.5.1 provides a list of some major NPS pollutant sources and the pollutants they commonly 

generate. While many of these pollutants can be acutely toxic at higher concentrations, stormwater 

runoff is not typically considered toxic. Rather, the accumulated effect of pollutant wash off into 

watercourses over time can yield unacceptable chronic toxicity or bioaccumulation in aquatic life. In the 

absence of contrary evidence, it should be assumed that many, if not all, the pollutants listed are 

present in Vernon’s runoff. However, one contaminant (or contaminant category) in particular, namely 

bacteria, is likely present at unacceptable levels every time it rains. This can have a direct adverse effect 

on contact or recreational use of the creeks and Lake Okanagan. The presence of bacteria counts in 

excess of Provincial guidelines was noted during the background data review (see supporting 

documentation). 
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Poorly managed runoff can contaminate groundwater aquifers. Of particular concern in a cold-climate 

city such as Vernon is the use of salts for winter ice management. Short of reducing or eliminating the 

use of salt, there are no easily applied methods for limiting chloride contamination of groundwater from 

stormwater runoff. In addition, locations where untreated runoff can infiltrate into the aquifers without 

benefit of contact with organic soils can carry dissolved pollutants such as phosphorus, trace metals, and 

pesticides into those aquifers. 

 

Many pollutants found in stormwater runoff are to some degree hydrophobic; in other words, they are 

associated with sediments that can, in turn, be settled or filtered. This suggests that, once entrained in 

runoff, a primary treatment strategy can focus on removing total suspended solids (TSS). That said, it     

is preferable to keep pollutants out of runoff in the first place, through source controls, street cleaning, 

and other best management practices (BMPs). 

 

Table 5.5:1: Typical Non-Point Source Urban Pollutants and Their Sources 

Source Major Pollutants 

Atmospheric deposition 
From urban and rural areas. Fine particles, phosphorus, ammonia, 

nitrate, metals, pesticides, petroleum products, and toxic organics  

Litter and leaf fall 
Residential and commercial debris such as plastics, paper, cans and food 

discarded to roadway and parking lots. Biochemical oxygen demand 

(total BOD5), nitrogen, phosphorus, humic organics, and metals.  

Residential and roadside 

landscape maintenance 

Bacteria, phosphorus and nitrogen, pesticides and herbicides, and 

dissolved organics from soil amendments. 

Transportation vehicles 
Fuels, brake drum and tire wear, body rust. Fine particles, metals in 

particular, zinc, copper, cadmium, lead, and chromium, and petroleum 

products such as oil and grease and poly-aromatic hydrocarbons (PAH).  

Pavement and 

pavement maintenance 

Temperature modification, petroleum derivatives from asphalt, materials 

from abraded or degraded pavement. 

Pavement deicing 
Chlorides, sulfates, organics from acetate deicers, coarse sediments, and 

cyanide. 
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Source Major Pollutants 

Building exteriors 
Galvanized metals, chipped and eroded paints, corrosion of surfaces 

accelerated by acid rain, metals, and roofing grit. 

Commercial businesses 
Parked vehicles; improperly disposed refuse such as discarded food, used 

cooking oil and grease, and packaging materials; internal drains 

improperly connected to the storm system; metals, total BOD5, bacteria, 

phosphorus, nitrogen, oil, and grease. 

Residential activities 
Landscaping, pest control, moss control, vehicle maintenance, painting, 

wood preservation, pesticides and herbicides, phosphorus, nitrogen, 

petroleum products, zinc, and bacteria. 

Site development 
High pH from fresh concrete surfaces, petroleum products from fresh 

asphalt and spills, organics and particles from landscaping materials, 

eroded sediment and associated constituents such as phosphorus, 

pollutants associated with improperly disposed construction materials 

(e.g., fresh concrete and paints), and cement from preparation of 

exposed aggregate concrete. 

Public infrastructure 
Metals from galvanized stormwater drain systems, metals and petroleum 

products from maintenance shops, and bacteria, nitrogen, phosphorus, 

and organics from exfiltrating or overflowing sanitary sewers. 

Source: Table 2.3, in G. Minton, Stormwater Treatment: Biological, Chemical and Engineering Principles, Second Edition, 2005 

 

To assess the pollutant loads associated with stormwater runoff, a screening-level tool developed by the 

Center for Watershed Protection was used. The tool3, or method, requires minimal input, all of which 

was readily available for this Stage 1 preliminary assessment: 

 

 Drainage catchment areas 

 Impervious cover 

 Annual average rainfall 

 Pollutant concentrations. 

                                                
3
 Schueller, Tom, Controlling Urban Runoff: A Practical Manual for Planning and Designing Urban BMP’s, for Metropolitan 

Council of Governments, Washington, D.C., 1987 
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The catchment area was considered to be the entire city. Impervious cover was assumed for each of five 

basic land-use categories (residential, commercial, industrial, highway, and open space). We further 

distinguished between two residential land-use types based on overall impervious cover. Zoning 

designations, as provided in the City’s GIS database, were grouped to obtain the land-use types and 

estimate total area for each category. For this analysis, impervious coverages were assumed based on 

the recommendations for rational method C-values, as listed in Table 4-4 of the City’s “Stormwater 

Management Policies and Design Manual” (1999), except that Open Space was assigned a much lower 

percentage (five per cent). Pollutant concentrations are median Event Mean Concentrations (EMCs), 

based on data collated by researchers in the U.S. and found to be quite typical across the continent4. 

The method was applied only to existing conditions (e.g., current zoning). Without stormwater 

management efforts, as the city continues to develop, pollutant loadings can only increase. The 

estimated annual loads generated for several typical NPS pollutants are: 

 

 Total Suspended Solids – 350,000 kg 

 Dissolved Phosphorous – 1,050 kg  

 Total Nitrogen – 6,600 kg  

 Faecal Coliforms – 500 x 1012 colonies 

 Oil and Grease – 45,300 kg  

 Total Zinc – 650 kg  

 Total Copper – 100 kg.  

 

This analysis should be considered preliminary and provisional, indicative of potential NPS runoff 

pollution generated within the city, but certainly not definitive. In general, the analysis provides 

reasonable estimates of pollutant export from urban development activities, though several caveats 

apply. The method does not account for specific local soil conditions, ice management activities (e.g., 

sand application), street sweeping and other pollutant removal or capture activities, nor runoff from ice 

melt. Further, it does not account for physical, chemical, or biological changes that may occur to 

pollutants over time, both prior to wash off and within a stream or lake environment. More 

sophisticated modeling will be needed to analyze the complex conditions within the city as the detailed 

basis for developing a non-point source pollution management plan. 

 

                                                
4
 Pitt, R.E., A. Maestre and R. Morquecho, “The National Stormwater Quality Database (NSQD, version 1.1),” 2004; the EMCs 

developed in this database update the values provided in the Center for Watershed Protection’s original method, which were 
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At this time, no estimate has been made of the pollutants contributed by upper watershed areas outside 

the City. The open space category used in this analysis is not suitable for rural or non-urban areas. From 

the literature review, it is well documented that a significant amount of sediment is washed from the 

upper watershed, likely in amounts exceeding that generated within the city. On the other hand, in the 

absence of knowledge of specific pollutant-generating activities outside the city, it is prudent to assume 

that the presence of trace metals, bacteria, exotic chemicals, and other pollutants in stormwater runoff 

equals or exceeds that of the uplands. 

 

Looking forward to the City’s stormwater management strategy, which will be developed in Stages 2 and 

3 of the LWMP, several key issues stand out: 

 

1.   Locate and assess sources of contamination 

While all stormwater contaminants are serious, candidates of special concern that should be 

quantified and assessed within Vernon may be: 

 Bacteria, as it has direct implications for contact or recreational use of water in creeks and 

Lake Okanagan 

 Total suspended solids, as they contribute to siltation of the creeks and control of TSS also 

controls a number of other pollutants which tend to absorb to the sediments 

 Phosphorus, particularly dissolved phosphorus, as it contributes to lake eutrophication and 

has been identified in the past 

 Chloride, a pollutant resulting from winter ice management with salt, as it all too easily 

contaminates aquifers and nearby streams (it will be important to review the City’s salt 

management plan).   

We should also answer the following questions: Is there a risk to application of salt on roads during 

winter? Is street sweeping adding to the problem? Are there standards for site vegetation and site 

development? Are pesticides a problem with runoff? How do capital works get funded, and how 

does that contribute to stormwater contamination? 

 

 

                                                                                                                                            

based on work done in the 1970’s. 
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 2.   High runoff rates and volumes 

Reduction of total runoff volume yields a direct reduction in NPS pollution; this can occur through a 

number of means, including minimization of total impervious area, disconnection of impervious area 

from direct discharge to creeks, infiltration (and evapotranspiration) of rainwater, rainwater 

harvesting, and onsite use.  

3.    Pollution of lakes and creeks 

An overall NPS pollutant management strategy should address both current sources and problems 

as well as set in place means to minimize or eliminate new sources. 

 

A preliminary list of options to address the stormwater issues is presented in Section 6 of this report.
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6.0 ADDRESSING THE ISSUES 

 

Stage 1 of the LWMP process has established there are issues and concerns within each of the five 

elements that form Vernon’s liquid waste treatment system. The next step is to address these issues, taking 

into account the social, environmental, and economic bottom lines. Further discussions with third parties, 

technological improvements, and increased tariffs are among the committees’ suggestions to deal with 

brewery waste and trucked waste at the city’s sewage treatment plant. Regarding water reclamation, the 

committees suggested a number of options to reduce operating costs, expand the land base, and assess 

the impacts of lake discharge. Based on available information, technical and operational options for the 

collection, treatment, disposal, and biosolids systems can be identified and analyzed in Stages 2 and 3. For 

the ongoing issues with stormwater, the objective is to consider best management practices and create a 

framework that will guide policy and investment decisions.  
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6.1 Sewage Collection 

 

The following ideas were brought forward to address the concerns identified with the collection system. 

 

1. Continue to identify sources of stormwater inflow (I/I) entry to the collection system. Develop a 

program to inspect trunk sewers with video camera technology.   

2. Continue to negotiate with Okanagan Spring Brewery to reach a mutually acceptable solution to 

the high-strength brewery waste issue. 

3. Complete calibration of the sanitary sewer hydraulic model through the use of flow recording 

equipment. 

4. Introduce permitting for suspect businesses to weed out prohibited and restricted discharges 

(source control program). 

5. Initiate an annual workshop with RDNO to discuss the efficiency and potential improvements to 

the trucked waste receiving facility. 

6. Undertake a review of the City’s pump stations to assess condition and efficiency. Ensure they 

can meet today’s requirements for environment management, confined space entry, and 

standby power provisions. 

7. Determine the locations where odour results from cleaning velocities not being achieved.  

8. Review options to the submarine collection sewer main in the Okanagan Lake main in Okanagan 

Lake. 

9. Develop timely policies for extending sewer to existing neighbourhoods that do not have 

community sewer. 

10. Negotiate with Canadian Lakeview Estates regarding potential ownership. 

11. Enforce low-flow fixtures bylaw in new development. 

12. Prioritize service areas based on risk. 

13. Examine RDNO Regional Growth Strategy for areas of potential growth. 

14. Install inspection chambers in new service connections. Consider retrofit of inspection chambers 

in existing services to facilitate video inspection. 
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6.2 Vernon Water Reclamation Centre (VWRC) 

 

6.2.1 Brewery Waste 

 

Brewery waste is currently discharged without pre-treatment into the City sewer collection system. The 

impact of high-strength waste effectively reduces the capacity of the VWRC. The long list of options to 

examine includes: 

 

1. Continuing with the present configuration: 

Raise the tariff on brewery waste. The tariff should be sufficient to fund the cost of addressing 

additional total BOD5 and TSS loading. The tariff should also contribute to a fund to be used for 

loss of plant capacity brought on earlier because of high loadings. 

2. Undertaking pre-treatment at the brewery site: 

There are numerous technologies to pre-treat brewery wastewater so the resulting effluent is 

comparable to domestic sewage. Excess biosolids could be hauled to the Ogo-Grow site. 

Depending on the process, produced “bio-gas” could be used in plant energy recovery and 

possibly a district energy system. 

3. Undertaking pre-treatment at VWRC 

There are technologies available to reduce incoming total BOD5 and TSS prior to plant entry. 

However, the reactors would need to be sized for the full city flow, including the brewery. 

4. Working with the brewery to separate re-usable products such as hops for cattle feed 

(possibly already being done) 

5. Embarking on a joint study with the brewery to examine options for dealing with brewery 

wastewater (already being done) 
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6.2.2 Trucked Waste 

 

The trucked waste facility is owned and operated by RDNO. Potential improvements discussed with City 

of Vernon staff include: 

 

 Improve vigilance to ensure septage and holding tank wastes are directed to the 

appropriate discharge points (including digital monitoring for pH and hydrocarbons). 

 Request a signed manifest from pump and haul operators to ensure no toxic substances  

are delivered. 

 Review equipment operation to reduce downtime. 

 Consider relocating the facility to VWRC site, with the objective of improved supervision 

and control. 

 Consider relocating the facility to the Ogo-Grow site. This would result in a stand-alone 

septage facility. Given the odour issues at the Ogo-Grow site, this approach was deemed 

not suitable. 

 

6.2.3 Sani-Dumps 

 

These facilities are not supervised, but their operation does not appear to impact the VWRC facility. 

There is potential for establishing a sani-dump site in an appropriate location and with monitoring 

equipment. This should be further explored in Stage 2. 

 

6.2.4 Reclaimed Water Supply to The Rise Golf Course 

 

The Rise golf course lies north of Okanagan Landing. The reclaimed water supply consists of a connection to 

the effluent outfall pipe and a booster pump station to boost pressure to the required level. 

 

Since this reclaimed water does not come from MacKay Reservoir, it does not have the required 60-day 

period for natural pathogen die-off. This water is therefore filtered and disinfected with UV lamps and 

chlorination at VWRC in accordance with the Municipal Sewage Regulations. 

 



Vernon Liquid Waste Management Plan: STAGE 1 REPORT  

Page | 58 

May 2011   

The option discussed to reduce the cost of this additional treatment step is to tap into the supply line 

from the MacKay Reservoir. This would ensure that the source water always comes from storage. The 

available pressure will also reduce, or possibly eliminate, the need for booster pumping. There may, 

however, be a need to re-chlorinate as the free chlorine residual may be depleted at this location. 

 

The hydraulic feasibility, pump and chlorination requirements, and cost estimates will be undertaken in 

Stage 2 of the LWMP. 

 

6.2.5 Odours at VWRC 

 

Odours at VWRC are currently well controlled and managed.  

 

6.2.6 Standby Power 

 

The VWRC facility has standby power generation facilities for all components except for the STP high-lift 

pump station. The following options were discussed: 

 

 Provide standby power generation at the high-lift pump station and the subsequent booster 

pump stations 

 Determine the length of an appropriate return frequency power outage and construct sufficient 

storage at VWRC to cover this event. 

 

6.2.7 Long-Term Expansion 

 

The investment in the 2005 VWRC upgrade and expansion represents a commitment to remain at the 

current site, which provides space for additional bioreactors and three additional clarifiers. However, 

these components would eliminate the space currently being used for smoothing storage. This would 

effectively double the size of the plant to 54,000 m³/d from 27,000 m³/d. 

 

The function of the effluent-smoothing basin is critical to the operation, and more storage is preferred 

rather than losing existing storage. 
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The facility is surrounded by urban development (largely residential) on all sides, so the opportunity to 

acquire additional land is limited. 

 

The following options were discussed with respect to long-term expansion: 

 

 Develop more aggressive water demand management programs to reduce per capita flows. 

 Investigate opportunities for in-home re-use of grey water. These programs typically start with 

a pilot involving 10 to 50 houses. Since toilet flushing represents 25-30 per cent of in-home 

water use, flow reductions could be significant. The concept has regulatory support from 

Health Canada and Canadian Standards Association (CSA). However, BC’s Health regulations are 

not finalized on this subject. 

 Investigate advancements in technology for more space-efficient forms of clarification. 

 Explore opportunities for provision of additional smoothing storage at VWRC. 

 Explore opportunities for the provision of conventional secondary treatment for future flows to 

a different irrigation zone. 

 Consider the next re-build at Marshall Fields property, which was purchased for plant 

relocation. 

 

6.3 Water Reclamation 

 

6.3.1 Operating Costs 

 

The operating costs of the SIP are of significant concern to the City of Vernon, and analysis of options to 

reduce those costs is considered a high priority. The initial options include: 

 

 Investigate modification of the delivery system to The Rise to allow access to water from the 

MacKay Reservoir. 

 Select all additional irrigation lands at lower elevations; for example, Coldstream Ranch. Plan 

for the long term to move from the higher elevation areas to lower elevation areas for 

irrigation. 
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 Do not expand the irrigation land base, and allow a greater portion of water to go to lake 

discharge. 

 Abandon the SIP altogether and discharge exclusively to Okanagan Lake. 

 Develop a separate utility that manages the system and agreements with customers. The utility 

would also administer marketing requirements to ensure there is long-term demand for 

reclaimed water. Operate as “for-profit” ability; store only for seasonal use and lake discharge 

the remainder. 

 Review reclaimed water pricing (council has endorsed an increase of six to seven per cent per year). 

 

6.3.2 Land Base 

 

Expansion of the land base for irrigation should move towards lower elevation valley agriculture. This 

could include areas within Okanagan Landing, RDNO, and Coldstream Valley. The following options are 

to be explored: 

 

 Potential agreement with Coldstream Ranch. 

 Potential additional customers in the Okanagan Landing area (e.g., sports fields). 

 Potential tree planting areas owned publicly (by the City) or privately. This option may serve to 

supplement any carbon offsetting programs for the region. 

 Since the water from the BNR plant has nutrients reduced, further filtration and disinfection 

with UV might make it suitable for other uses such as stream enhancement, wetlands, and 

waterfowl habitat improvements.  

 Developing a beneficial crop strategy that promotes agrological uses based on the project 

volume of reclaimed water to be used over the long-term planning horizon. 

 Investigate connection to the Duteau Creek raw water pipeline.  

 

The concept of dual water distribution was explored during the last LWMP exercise and found to be 

impractical. It will not be reconsidered here. 
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6.3.3 Over-Application Risks 

 

The committees suggested that a better understanding of the regional surficial geology, hydrology, and 

hydrogeology would help to develop application plans that reduce the risk of seepage and erosion. This 

may also include a comprehensive monitoring program that tracks spray irrigation rates and links to 

groundwater quality trends, soil sampling and testing, and climate stations.  

 

6.3.4 Long-Term Effects on Soils 

 

The committees suggested that a soil-monitoring program be established. The program should identify 

soil health parameters and prepare a sampling and testing program at strategic locations. The results of 

the testing should indicate any trends to deterioration of soil quality and should include a response plan 

and corrective measures. 

 

6.3.5 MacKay Reservoir 

 

The committees suggested that the condition of the MacKay Reservoir be reviewed and that cost 

estimates be prepared for leakage repair. If leakage is significant, corrective action is required. The 

committees also suggested that the ultimate size requirement for a 100 per cent SIP be identified. And 

that it should be determined if there is enough land available for expansion, with consideration of 

expansion of the SIP to lower elevations. 

 

6.3.6 Standby Power 

 

The two options to be explored are: 

 

 The cost of providing standby power generation at the relevant pumping facilities 

 The cost of providing sufficient storage at VWRC to get through a power outage of average 
duration 
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6.3.7 Lake Discharge 

 

The committees suggest that an environmental assessment of the potential impacts of lake discharge be 

undertaken under several scenarios: 

 

 Short-term discharges, with and without nutrient removal 

 An assigned portion of the flow on a full-time basis 

 All of the flow on a full-time basis 

 MoE suggested the Operating Certificate could be modified to allow all flow through the outfall 

for a limited time seasonally. Consider amending the OC accordingly. 

6.4 Biosolids Reclamation  

 

6.4.1 Addressing the Specific Issues 

 

In Section 5.4.2, five potential issues were identified regarding biosolids reclamation for the City of 

Vernon. These issues are outlined below:  

 

1. Diversion of biosolids to landfill 

Although the intent is for all biosolids to be received at the regional compost facility, in 2009 

and 2010, approximately 30 per cent of the City’s biosolids were diverted to the landfill as a 

result of capacity issues at the compost site. 

2. Acceptability of the City’s biosolids for composting 

The City’s biosolids may not always meet the expected Kelowna criteria for biosolids that are 

received at the regional compost facility. Confirmation is needed with respect to the 

expectations of the solids content and quality. 

3. Odour issues at the regional compost facility 

The primary concern relates to odours; a greater understanding of the risks associated with odour 

need to be achieved. There is also the risk that other operational issues may arise in the future. 

Consideration should be given to what these other issues may be and what potential actions may be 

needed.  
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4. Costs 

Cost and revenue projections are needed to enable the City to understand the level of 

commitment needed to compost biosolids.  

5. The ability to provide long-term security for the City’s biosolids management  

The public’s perception of the safety of compost made from biosolids could be a risk in the future. 

To prevent that, we must ensure that biosolids composting not only remains a viable long-term 

option, but that public education is provided through the school system and to the public.  

6. Visual screening of facility from residential and resort developments. 

 The compost product could be used to plant and grow trees around the site. 

 

6.5 Stormwater Runoff Quality 

 

There is much more technical information available on the management of collection, treatment, 

disposal, and biosolids such that more detailed options can be developed and analyzed in Stages 2      

and 3. For stormwater, the objective is to create the framework for new management methods and 

strategies. In other words, the long list of options in this section has a focus on “vision” and “objectives” 

to guide policy and investment decisions. Creating specific capital programs (or projects) and funding 

strategies will be done in separate exercises such as a drainage master plan.  

 

6.5.1 Integrated Stormwater Management Tools 

 

A large body of best management practices (BMPs) has been developed for stormwater management 

over the last several decades, covering a variety of application scales and complexities. Various schema 

have been proposed to provide categories for the various BMPs. For the purposes of this LWMP, BMPs 

can generally be grouped into four broad categories: 

 

 Site adaptive planning 

 Source controls 

 Structural controls 

 Non-structural practices. 
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Site adaptive planning includes a variety of site design practices that can be used to reduce the 

impervious surface coverage on a wide range of land uses. These practices include reducing roadway 

widths, building footprints, and parking standards (number of parking spaces provided per dwelling 

unit), and limiting the amount of surface parking, building compact communities, and preserving natural 

features such as wetlands, forests, and soils. From the standpoint of stormwater runoff quality, any 

reduction in impervious surfaces translates directly into reduction in pollutant wash-of, since 

stormwater runoff is also reduced. In essence, stormwater runoff reduction represents a “100 per cent 

pollutant removal” rating. Zoning and SDSB revisions may be required. Other social and financial impacts 

of these possible changes need to be investigated. 

 

Source controls are practices intended to reduce runoff volume by retaining or enhancing infiltration 

and evapotranspiration. These practices supplement the site adaptive planning BMPs that directly 

reduce impervious surfaces in a watershed. Source controls are typically applied to an individual building 

site, such as a single house, apartment complex or shopping mall. Examples of source controls include 

absorbent landscaping (amended soils), surface and subsurface infiltration facilities (rain gardens and 

soak-away pits, respectively), pervious paving (pavers, porous concrete, and asphalt), pervious decks, 

green roofs (“eco-roofs”), rain barrels, and disconnected roof leaders. Also referred to as “low-impact 

development” (LID), “better site design” (BSD), or “sustainable urban drainage systems” (SUDS), source 

controls are increasingly becoming tools of choice for managing NPS pollutants and controlling 

stormwater volumes and runoff peaks.  

 

Structural controls are probably the most well-known of stormwater treatment practices. About 40 

years ago, a number of communities began constructing detention ponds to attenuate the effects of 

peak runoff from developments. If not incorporated at the time of installation, detention ponds can also 

provide treatment. Generally known as “end-of-pipe” systems, other structural BMPs include 

underground oil and grease traps, constructed wetlands, and sand filters. A properly designed and 

constructed roadside ditch, called a bio-swale, is another structural BMP5.  

 

 

                                                
5
 In an example of the fluidity of the BMP categories, bioswales that promote infiltration could also be considered a source 

control, since they tend to reduce the total volume of runoff from a site, typically a roadway or parking lot. Other names for 
bioswales include vegetated swales, bioretention swales and water quality swales. 
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Finally, non-structural practices focus both on maintaining the long-term usefulness of structural BMPs 

and source controls, and reducing the likelihood of stormwater causing problems in the first place. In 

this category are street cleaning, detection and containment of contaminant spills, maintenance of 

vegetation in rain gardens and bio-swales, catch-basin cleaning, public education programs, and best 

practices for handling potential pollutant-generating materials. This latter example of a non-structural 

BMP is particularly critical at hot spots where commercial or industrial activities may expose harmful 

materials to rainfall for potential pickup in runoff. 

 

BMPs can also be considered either temporary or permanent. Temporary BMPs are used during 

construction to control acute conditions that occur when vegetative cover is removed and large areas of 

soil are directly exposed to rainfall. These BMPs generally focus on controlling soil erosion at the site and 

preventing subsequent downstream deposition of the sediments. Permanent BMPs are intended to 

remain in working condition for years after construction takes place. They can fulfill multiple functions, 

including reducing the rate and volume of runoff and improving the quality of the runoff. The LWMP is 

focused on permanent BMPs, though an overall stormwater runoff strategy should also address 

construction-related erosion and sediment control due to the very high concentrations and volumes of 

sediment that can be generated on construction sites and that can seriously damage watercourses. 

 

Beyond the technical issues, there may be social, financial and governance impacts to be investigated 

before the City can widely implement BMPs. For example, zoning, servicing, and building bylaws will 

likely need updating. Further, public acceptance of onsite low-impact, development-type BMPs will be 

critical for their successful application. Finally, it may be necessary to identify and access new funding 

mechanisms to implement structural BMPs, which can potentially be both costly and land consuming. 

These issues can be explored in Stages 2 and 3 of the LWMP’s stormwater focus. 

 

Table 6.5.1 presents a general assessment of a source, structural, and non-structural treatment 

methods. Most of these could potentially be adapted for use in Vernon. Though not shown on the table, 

permeable or porous pavement has also been found to be an effective method for removal of NPS 

pollutants. 
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P N Zn
Other 

Metals
Pesticides9

Screen Good Likely most cost-effective system for litter Frequent10 maintenance Only removes litter

CB Insert Good Good Low
Likely best for retrofit of sites with specific 

problems

Frequent10 maintenance; performance is 

modest

Can not meet 80% TSS removal; for small 

catchments only in areas with high intensity 

rainfall

Small manufactured 

wet vault
Fair Good Good Low Low

Small space, underground; no landscaping 

maintenance
No infiltration; frequent10 maintenance Likely can not meet 80% TSS removal

Swirl concentrator 

("vortex-type" 

separator)

Fair Good Good Low Low
Small space, underground; no landscaping 

maintenance
No infiltration; frequent10 maintenance Likely can not meet 80% TSS removal

Standard wet vault Fair Good Good Good Fair Underground; no landscaping maintenance No infiltration; maintenance access required

Oil-water separator Good2 Good Good
Fair to perhaps 

good
Low Underground; no landscaping maintenance No infiltration; frequent10 maintenance

May not be able to meet 80% TSS removal 

using current typical sizing criteria

Swale/strip3 Fair Good Good Fair Low Low Low Low Low Low
Can integrate with landscaping; effective as 

strips along roads

Requires landscaping maintenance; can be a 

bacteria source; tends to be repository for 

litter (and dog poop) if near pedestrian 

May not be able to meet 80% TSS; for small 

catchments only in areas with high intensity 

rainfall

Sand filter Good Good Good Good Fair Fair4 Low4 Likely highest TSS performance
Takes up land; frequent10 maintenance; no 

infiltration13 Requires elevation drop11

Sorptive / Amended 

sand filter5 Good Good Good Good Fair Good Fair Fair
Likely highest TSS performance; can select 

media for target dissolved pollutants

Takes up land; frequent10 maintenance; no 

infiltration13 Requires elevation drop11

Bioretention Good Good Good Good Fair Good Fair Fair
Flow rate and volume reduction; can be 

integrated with site landscaping

Takes up land; frequent10 maintenance 

(mulching)

Requires elevation drop if underdrains are 

required

Manufactured filter Fair to good Good Good Good Fair6 Fair6 Fair6 Fair6 Fair6

Small space, underground, no landscaping 

maintenance; can select media for target 

dissolved pollutants

Frequent10 maintenance; no infiltration

May not be able to meet 80% TSS removal; 

likely varies with product depending on 

design criteria

Dry extended 

detention basin
Good Good Fair to good

Reduces mosquito potential when dry; can 

be integrated with flow (flood) control 

needs; some infiltration

High land requirement; landscaping 

maintenance12; potential for outlet clogging
Requires elevation drop11

Wet extended 

dentention basin
Fair to good Good Good Good Fair Fair Fair Fair Fair Fair

Provides some dissolved pollutant removal; 

can be integrated with flow (flood) control 

needs; some infiltration possible

High land requirement; landscaping 

maintenance12; possible mosquitoes; 

possible thermal effects

Infiltration7 Good Good Good Good Good Good Good Good Good Good

Removes dissolved pollutants; helps 

hydrologic cycle (maintains base flows); 

integrates with flow (flood) controls

Land area; landscaping maintenance unless 

subsurface system

Coarse soils (NRCS Type 'A') generally require 

treatment before infiltration to avoid 

contaminating groundwater

Wet pond Good Good Good Good Fair Good Good Good Fair Good

Removes dissolved pollutants; integrates 

with flow controls; less area than extended 

detention basins if designed properly; less 

area than wetlands; some infiltration if not 

High land requirement; landscaping 

maintenance12; possible mosquitoes; 

possible thermal effects; possible desorption 

of pollutants in base flow; can be a bacteria 

Wetland Good Good Good Good Fair Good Good Good Fair Good

Removes dissolved pollutants; aesthetic and 

wildlife benefits; integrates with flow 

(flood) controls; some infiltration if not lined

High land requirement; landscaping 

maintenance12; possible mosquitoes; 

possible thermal effects; possible desorption 

of pollutants in base flow; can be a bacteria 

May need base flow to maintain plants, 

which may degrade performance

Notes:

1 8

2 9

3 10

4 11

5 12

6 13

7

Pros Cons Limitations

Dissolved Pollutants

TPH

Gross 

Sediments 

(litter)8

BMP
Coarse Sediments 

(Sand)

If designed specifically as an oil/water separator; not much data on performance of "true" oil/water separators.

Flow-through swale, not counting infiltration that may be significant at some sites; removal of dissolved pollutants higher when 

significant infiltration occurs.
Recent data indicate sand filters remove dissolved metals.  Removal of zinc tends to be high compared to other metals due to high 

concentrations in runoff; removal of efficiencies of other metals such as copper limited by low influent concentrations.

Amended with various media or amended on sand surface to remove dissolved pollutants; pollutant removed varies with the 

amendment.

Dissolved pollutant removal depends on type of media; removal is limited to fair because media in manufactured filters is usually 

coarse unlike sand filters.

Bacteria

May not be good in excessively well-drained soils (e.g., HSG 'A' or coarser).

Performance level is conjectural; more data needed.

Very little data available.

At least once a year or more often.

All BMPs require some drop in elevation, but sand filters can require 2-3 m.

Coarse & Fine 

Sediments 

(Silt/Clay)

Landscaping maintenance can be as frequent, if not more so, than for systems like sand filters, and may in fact require more time than 

maintenance of the treatment system itself.

Infiltration can occur if bottom is not lined.

Table courtesy of Gary Minton, PhD, Resource Planning Associates, Seattle, Washington, March 2009

"Good" >75%; "Fair" about 50%; "Low" <25% (Removal efficiencies are highly dependent on influent concentrations, decreasing as 

influent concentrations decrease.)

Table 6.5.1: General Performance1 of Common Best Management Practices (BMPs) Designed Per Typical Current Standards and Guidelines 
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6.5.2 Stormwater Objectives  

 

Previous sections served to create the context for establishing informed, purposeful, and locally specific 

stormwater management and stream health objectives. The objectives were created during the public 

engagement process and in concert with City staff during project workshops.  

Achieving these stormwater objectives by successfully implementing the LWMP will lead to ecological 

improvement of local streams and preservation of area lakes. The objectives are to: 

 

 Ensure there is thorough understanding and support for improved stormwater management 

from staff, political leaders, MoE, local residents, and businesses. 

 Ensure adequate and stable funding for stormwater management initiatives. 

 Set a regional standard for the quality of runoff discharging into local watercourses including 

BX and Vernon Creeks, as well as Swan, Kalamalka and Okanagan Lakes, which will protect 

human and environmental health. To preserve and/or enhance remaining biological functions; 

 Establish a proactive service delivery strategy that uses program reviews and performance 

indicators (ecological, risk, finance, or otherwise) and is adaptive to current issues. 

 Engage and inform residents of local issues and applicable onsite source-control techniques. 

 Promote stormwater and environmental innovation through incentive programs and 

progressive policies. 

 Ensure new drainage infrastructure is cost-effective from a maintenance and operations 

perspective. 

 

6.5.3 Transition to Stages 2 and 3 

 

The focus for stormwater in Stage 2 and Stage 3 will center on developing new policies, bylaws, 

infrastructure investment programs, and water quality improvement techniques. In some cases, specific 

capital projects will be determined along with cost estimates, but in most instances, the outcomes will 

be centered on infrastructure management programs that reflect the vision and objectives above.  
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6.5.4 Future Work 

 

To advance the work of defining an overall stormwater management strategy, the following initial list of 

specific tasks or studies could be considered: 

 

 Review the City’s existing policies, regulations, standards, and guidelines then identify areas 

that can be enhanced or added to better emphasize and manage stormwater pollution. 

 Develop standards for stormwater pollution prevention. 

 Perform more sophisticated NPS pollutant modeling and link more directly with local 

watercourse conditions. 

 Perform a cost-effectiveness analysis of control or treatment methods (would be coupled with 

the previous pollutant mass balance modeling), perhaps with specific focus on the role of 

street sweeping to control existing pollution generation as well as on the use of low-impact, 

sustainable practices such as rain gardens. 

 Review and make recommendations on the use of porous pavement in Vernon. 

 Develop a broad-based, long-term public outreach program to encourage best stormwater 

practices by individuals, developers, and contractors and to focus attention on understanding 

rainwater as a resource to be conserved and managed for the benefit of the community and its 

environment.   

 Review the use of and subsequently develop a stormwater user charge system to generate 

dedicated funds for planning, design, construction, operation, maintenance, and replacement 

of stormwater infrastructure.  

 Create a landscape standards bylaw. 

 Ban pesticide use.  

 Review and update the City’s salt management plan. 

 Create a stormwater utility. 

 Review new MoE guidance documents for stormwater; 

 Refer to provincial “waterbucket.ca” and provincial standards and tools. 

 Use a vacuum for street sweeping. 
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1.0 INTRODUCTION 

 

1.1 Purpose of Background Report 

 

The purpose of this background report is to provide a synthesis of the work that was undertaken in 

previous LWMP exercises. This is intended to assist the members of the current Committees get a sense 

of how liquid waste issues have been dealt with in the past and a perspective on what the key current 

concerns. 

 

1.2 Scope 

 

This brief document is not intended to re-iterate all of the details included in the previous LWMP’s. 

Committee members are encouraged to read through the documentation of the 1985 LWMP and the 

1995 LWMP Update (published in 1998). 

 

This background report is a distilled account of previous work and the conclusions that were derived as a 

result. In some measure it also highlights the current issues from a high level perspective. A more 

detailed description of current issues is to be provided in the Stage 1 report. 

 

This report does not attempt to evaluate or judge conclusions or decisions made in the past. It provides a 

compressed record of events and background data to set the stage for the current LWMP exercise. 
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2.0 BRIEF HISTORY 

 

2.1 The Original LWMP (1985) 

 

The legislation on Liquid Waste Management Plans was conceived in _______. The City of Vernon’s 

LWMP in 1985 was amongst the first to be developed in the Province. 

 

The 1985 LWMP exercise developed 15 options, ranging in capital cost from $55 M to $89 M. Option 5 

($55 M) was selected at the culmination of the Plan. Option 5 called for: 

 

 No expansion in commonage irrigation; 

 A new sewage treatment plant; and, 

 Disposal of excess effluent via a deep outfall in Okanagan Lake. 

 

Implementation of the Plan resulted in modifications to Option 5 that put more emphasis on effluent 

irrigation. A new plant was not built, and the existing plant was upgraded. Commonage irrigation was 

significantly expanded. The lake outfall was installed but not used. As a result, it was decided in 1993 to 

update the Plan. 

 

Figure 2.1 depicts the existing wastewater management system (it is reproduced from the Daytpn & 

Kinght Ltd. 1995 Update Stage 1 report. 

 

2.2 The 1995 LWMP Update 

 

The 1995 LWMP Update was to address the concerns which arose out of the 1985 Plan. These were 

summarized in the Dayton & Knight Ltd. Stage 1 Report (January 1996) as: 

 

a. High Cost, little water conservation planning, outdated financial planning. 

b. Large quantities of effluent being discharged to Okanagan Lake. 

c. Proposed treatment plant locations not much different from existing plant location in an urban 

development area on the valley floor. 

d. Vernon and surrounding area water supply problems which may necessitate the drawing of water 

from Okanagan Lake which is also intended to receive large quantities of treated effluent 

relatively close to the water intake.” 

 

The 1995 LWMP Update work extended over 4 years and was completed in mid 1999. The work 

undertaken covered a wide range of options, and brought in the concept of using treated effluent for 

urban yard sprinkling with a Dual Water Distribution (DWD) system. 

 

 

 

“ 
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The first stage considered 3 broad concepts, briefly described as follows: 

 

Concept One: Little or no additional agricultural irrigation and discharge of surplus to Okanagan 

Lake. 

 

Concept Two: Expanded agricultural irrigation with a target of no lake discharge. 

 

Concept Three: Development of a DWD for urban irrigation to supplement agricultural irrigation; no 

lake discharge. 

 

The serviced population planning horizons were: 

 

20 year (2016): 70,500 

40 year (2036): 126,000 

 

Stage 2 of the LWMP exercise went on to develop a forecast of water demands, both potable and non-

potable, for the future horizons. Eleven sub-options were developed in Stage 2, based on the 3 

fundamental concepts. The eleven alternatives are briefly summarized below: 

 

Alternative 1(a):  

 Follows the 1985 Plan; 

 Requires a BNR (Biological Nutrient Removal) plant located at the Marshall site. 

 Existing agricultural irrigation retained but not expanded. 

 

Alternative 1(b): 

 Same as 1(a) but with two treatment plants: BNR plant at Marshall site, conventional secondary 

plant at existing site. 

 

Alternative 1(c): 

 Same as 1(b) but utilizes two plants at the existing site. Marshall site not required. 

 

Note: Alternatives 1(a), (b) and (c) do not affect water supply as no reclaimed water is proposed for re-

distribution. 

 

Alternative 2(a): 

 Expanded agricultural irrigation base. 

 New sewage treatment plant at DND lands. 

 All effluent is used for agricultural, golf course and related irrigation; no lake discharge. 

 

Alternative 2(b): 

 Same as 2(a) but with continued use of existing plant, and a smaller plant at DND lands. 
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Note: Alternatives 2 (a) and 2 (b) focus on achieving 100% irrigation of treated effluent through 

agricultural use. 

Alternative 3(a): 

 Dual Water Distribution (DWD); new plant near DWD lands. 

 

Alternative 3(b): 

 Same as 3(a) but with continued use of existing plant and a supplementary plant near DND 

lands. 

 

Alternative 4: 

 Expanded agricultural irrigation with DWD in future (5 years); use of a BNR plant near DND 

lands. 

 

Alternative 5: 

 Expanded agricultural irrigation with DWD started beyond 2000. Conventional secondary 

treatment with filtration added later. 

 

Alternative 6: 

 Expanded agricultural irrigation followed by DWD. Plant located at Giant Industries site. Separate 

DWD for NOWA (North Okanagan Water Authority) and Coldstream. 

 

Alternative 7: 

 Similar to alternative 6, but Coldstream is not included. 

 

Note: Alternatives 3(a) (b), 4, 5, 6 and 7 rely on Dual Water Distribution for reclaimed water, as well as 

varying proportions of agricultural irrigation. The effect of DWD is to ultimately reduce the costs of 

regional water supply and treatment. If a dual network were available (i.e. non-potable), water filtration 

could be limited to the potable network only, and significantly savings could be achieved. 

 

The recommended alternative at the conclusion of the comparisons was Alternative 5. Alternative 5 

includes: 

 

 Expansion of agricultural irrigation; 

 Later implementation of DWD (after year 2000); 

 Domestic (potable) water system to be supplied from Kalamalka Lake; 

 Existing STP site to be used; 

 New site near Giant Industries to be added in future; and, 

       Capital cost of $62.2 Million for water and wastewater. 

Figure 2.2 depicts the components of Alternative 5. It is reproduced from the Dayton & Knight Ltd. 

1995 Stage 2 report. 
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2.3 The 2000 Peer Review 

 

The 1995 LWMP was not implemented and a series of concerns were brought up which prompted the 

City of Vernon to conduct an independent peer review of the LWMP.The “Peer Review” was undertaken 

by a panel consisting of: 

 

 Dr. Bill Oldham (chair) 

 Mr. Gordon Leidal, P.Eng. 

 Mr. Terry Underwood, P.Eng. 

 Mr. Tom Holliman, P.Eng. 

 

The panel reviewed the LWMP documents, met with members of the consulting team and staff members 

from the City of Vernon in June, 2000. The review report was completed in August, 2000. The panel 

addressed concerns under form headings: 

 

 Water Supply; 

 Wastewater Treatment; 

 Effluent Disposal and Reuse; and 

 Costing. 

 

A synthesis of the panel conclusions under each heading are as follows: 

 

Water Supply 

The panel concluded that the existing water sources and licences appeared adequate to meet the City’s 

long term needs without reliance on a DWD system. Water treatment costs for sources such as Kalamalka 

Lake and Okanagan Lake could potentially be addressed with UV disinfection technology. 

 

Wastewater Treatment 

Wastewater treatment technologies in the LWMP were considered appropriate. The capital cost estimates 

were considered “overly optimistic”. Sewage treatment capital costs for Alternative 5 were deemed to be 

under-estimated by approximately $16 Million. The siting of a future plant near the Giant Industries site 

gave rise to serious concerns over long-term pumping costs. The panel ranked sites in terms of 

desirability as: 

 

Marshall Site:  First 

Existing Site:  Second 

DND / Giant Site:  Third 
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Effluent Disposal and Reuse 

The panel suggested that where DWD is implemented, the new network should be for reclaimed water 

(non-potable) and the existing network left intact for potable water. This is the reverse of the LWMP 

proposal. 

 

The panel deemed that the demand for No.2 water would be lower if only front yard urban irrigation 

were permitted. The panel had concerns that the costs (both capital and operating) of a DWD were 

under-estimated. 

 

Costing 

The panel undertook their own cost estimates and provided the following differentials for Alternative 5: 

 

Component 
Capital Cost Differential (Panel 

Estimate – LWMP Estimate) $(M) 

Sewage Treatment $16 

Pumping (Raw Sewage) $3.9 

DWD Supply $3.6 

DWD Services $20 

Total $43.5 

 

These differences changed the capital cost estimate for Alternative 5 from $62 M to $106 M. 

 

The Peer Review report concluded that DWD not only bore a higher cost than the LWMP estimate, but 

brought with it a number of unresolved issues such as: 

 

 Availability for back-yard sprinkling as well as front-yard; 

 Difficulties in use for fire-fighting; 

 Potential for cross-connections (street and on-site); 

 Requirements for backflow prevention devices; 

 Public acceptance; and, 

 Inspections and management protocols. 

 

The Peer Review panel concluded that effluent irrigation could continue to be practiced in agricultural 

applications and well defined public use areas such as golf courses, public parks and open spaces, three 

farms, nurseries and other opportunities where the City can inspect the application practices.  

 

As a result of the Review Report, the DWD concept as abandoned and water supply systems were dealt 

with separately. 
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2.4 2001 to 2010 

 

Subsequent to the Peer Review, the City decided to invest in the existing treatment plant site and expand 

and upgrade the plant. A major plant upgrade was completed in 2005,which proposed to increase both 

the capacity and level of treatment. 

 

The treatment plant upgrade was targeted for processing up to 27,000 m3/d with a BNR (Biological 

Nutrient Removal) process. The process results in effluent that is suitable for either spray irrigation or 

discharge through a lake outfall. The primary method of effluent disposition remains agricultural spray 

irrigation. 

 

An amendment to the City’s Operational Certificate (ME 12215) was issued by the BC Ministry of 

Environment (BC MoE) on January 14, 2008. This certificate allows increasing discharges from the plant, 

ranging from 21,500 m3/d  in  2007 to 28,100 m3/d in 2016. 

 

The quality parameters required for discharge to storage at the McKay Reservoir are: 

 

BOD5 (max.): 26 mg/L 

TSS (max.): 25 mg/L 

 

The quality parameters for direct spray irrigation (no storage) are: 

 

BOD5 (max.): 10 mg/L 

TSS (max.): 10 mg/L 

pH: 6.9 

 

Filtration and UV disinfection must be included, such that faecal coliform bacteria are reduced for 

irrigation in either of: 

 

Un-restricted Public Access: Faecal coliforms: 2.2 MPN/100 mL 

 Turbidity: 2 NTU 

 

Restricted Public Access: Faecal coliforms: 200 MPN/100 mL 

 

The quality parameters for lake outfall discharge are: 

 

BOD5 (max.): 10 mg/L 

TSS (max.): 10 mg/L 

Total Phosphorus   Max: 2.0 mg/L, 90 Percentile:  1.0 mg/L 

Total Nitrogen 6.0 mg/L 

Faecal Coliforms 50 MPN/100 mL 
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Lake discharge is permitted only under certain emergency circumstances, and requires approval by the 

BC MoE for each discharge. Such circumstances could include but not limited to power outages, pump 

station or pipeline failures. 

 

The other condition for lake discharge is when the water elevation in the Mackay Reservoir exceeds 1,935 

feet above mean sea level (589.8 m) and it is projected that the level of MacKay Reservoir will exceed 

1,939 feet above mean sea level (591 m) prior to the start of the following irrigation season. In years 

where this condition is anticipated, the annual reclaimed water discharge plan must be provided to the 

BC MoE a minimum of 60 days in advance of any lake discharge. 
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3.0 CURRENT ISSUES 

 

3.1 System Overview 

 

The current system operates under the provisions of the BC Ministry of Environment Operational 

Certificate ME 12215, originally issued in October 31, 1997 and last amended January 14, 2008. 

 

Operations have largely complied with the provisions of the Operating Certificate, but there are some 

lingering concerns. The following sections briefly describe these concerns and their origins from 

discussions with City staff and input from Committee members and the general public recorded at the 

first joint Committee meeting held on June 1st, 2010. 

 

3.2 The Collection System 

 

The City of Vernon is serviced with conventional gravity sewers, pumping stations and forcemains. The 

service area extends beyond the City boundary and includes some parts of the District of Coldstream. The 

sewered area of Coldstream ties into the Vernon collection system under a shared services agreement 

between the two local governments. Some areas at the extremities of the City remain with on-site septic 

systems, but these represent less than 5% of the population, but cover large areas close to Okanagan 

Lake. 

 

On-site systems are also utilized in the Regional District of North Okanagan rural areas and many parts of 

Coldstream. Septic tank sludge pump-outs are delivered to a regional trucked waste receiving station 

operated by RDNO (Regional District of North Okanagan), and located in the City of Vernon. The facility 

also receives trucked waste from holding tanks. The liquid fraction discharge from this receiving station is 

directed into the City of Vernon collection system; the solids fraction is trucked to the composting facility. 

 

The collection system also collects industrial wastewater with high BOD from industries such as the 

Okanagan Springs Brewery. The City has a Sanitary Use Bylaw (#4863) which regulates the quantity and 

quality of discharges into the sewage collection system. The Bylaw defines Prohibited Wastes, Restricted 

Wastes and High Strength Wastes in its Schedules. Provisions in the Bylaw allow for user fee surcharges 

when the wastes exceed the typical domestic waste parameters. 

 

A study conducted in 1997/98 on inflow and infiltration (I/I) indicates that rainwater or snowmelt 

contributes approximately 20% of the total flow in the system. The I/I study determined that a significant 

portion of the extraneous flow (approximately 60%) originates in 5 locations. These locations are 

identified in the I/I report. 
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3.2.1 Concerns with the Collection System 

 

The following concerns with the collection system were expressed by City staff and Committee members: 

 

 The contribution of inflow and infiltration to the flow and its impact on the treatment plant and 

effluent reclaim system. 

 The contribution of high strength wastewater from industrial operations and the impact on the 

capacity and service life of the  treatment plant. 

 The hydraulic capacity of key sections of the collection system and the ability to accommodate 

projected growth horizons. 

 The age and condition of the collection system pipes and pump stations and the required 

strategies for repair, rehabilitation or replacement. 

 The contribution of trucked waste and its impact on the treatment plant operation. 

 The efficiency of the pumping system and its energy consumption. 

 The potential for gas and odour formation in the collection system and its impact on pipe 

corrosion as well as nuisance conditions for residents. 

 A submarine trunk sewer in Okanagan Lake is also a concern for risk of breakage and the cost of 

maintenance. 

 

3.3 The Treatment System 

 

The sewage treatment plant is known as the Vernon Water Reclamation Centre (VWRC). The plant 

underwent a major upgrade and expansion in 2005. The facility is to undergo an audit of its operation 

and efficiency in this LWMP. 

 

The 2005 upgrade now allows the plant to process up to 27,000 m3/d, utilizing a Biological Nutrient 

Removal (BNR) process. This process not only reduces typical pollutant concentrations such as five day 

biochemical oxygen demand (BOD5) and total suspended solids (TSS), but also reduces nutrients such as 

phosphorus and nitrogen. These nutrients can contribute to algal growth in receiving water bodies and, in 

turn, have the potential to compromise fisheries resources and habitat. 

 

Land application of treated effluent by spray irrigation does not typically require nutrient removal, as both 

phosphorus and nitrogen are beneficial for plant growth. Discharges to Okanagan Lake require nutrient 

removal as the lake is characterized by excess nutrients. 

 

The VWRC can and does produce effluent with reduced nutrients. This is suitable for either spray 

irrigation or lake discharge. On the basis of the average sewage generation rate in Vernon of 370 

L/capita/day, the 27,000 m3/d treatment plant should accommodate a population of 73,000. 
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3.3.1 Concerns with the Treatment System 

 

Many of the concerns with the treatment system relate to the impacts of non-domestic sewage entry and 

the impact of trucked waste and inflow/infiltration. These impacts, once assessed, can be dealt with by 

making provisions at the plant for the higher than normal organic or hydraulic loads, or by ensuring that 

there is adequate pre-treatment at the source of discharge. 

 

Other concerns expressed over the treatment system include: 

 

 The economic impact of nutrient removal and filtration if the effluent is not required for spray 

irrigation. 

 The availability of space at the current site for long-term expansion of facilities beyond the 

73,000 population. 

 Dealing with odour and other nuisance conditions. 

 The carbon footprint and GHG emissions for the plant, and energy efficiency and the potential for 

energy recovery. 

 The ability to deal with shock loading from the industrial and trucked waste discharges. 

 

3.4 Disposition of Treated Effluent 

 

Treated effluent is currently reclaimed for agricultural and golf course irrigation. Some of the effluent is 

also used for irrigation at the Kalamalka Research Station. The overall reclamation program is referred to 

as the SIP (Spray Irrigation Program). 

 

The SIP “customers” cover a 950 Hectare land base and currently include: 

 

 Predator Ridge, Vernon Golf & Country, and The Rise golf courses 

 Vernon Seed Orchard 

 Kalamalka Forestry Centre 

 Pacific Regeneration Vernon Nursery 

 A variety of pastures for grazing cattle 

 City owned lands leased to farmers 

 DND ball fields 

 Private farm operations 

 

Treated effluent is pumped to the McKay Reservoir for storage and natural bacterial die-off. Effluent is 

stored from October 1 to May 1 each year. The reservoir is drawn down through the irrigation season. 

Irrigation usage is targeted to result in sufficient drawdown and freeboard for the subsequent filling 

period. 
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The balancing of effluent production and irrigation usage o an annual basis is very much climate 

dependent. On wet years, for example, usage is reduced, but production of effluent continues, so the 

McKay reservoir could be in danger of overflowing. The permitted lake discharge is available in the 

Operating Certificate to compensate for these differences. The conditions for lake discharge in the 

Operating Certificate include: 

 

 effluent must undergo nutrient removal, filtration and UV disinfection prior to discharge 

 when the elevation of McKay reservoir exceeds 1,935 ft ((589.8 m) above mean sea level (ASL) 

and it is projected that it will exceed 1939 ft ASL  (591m) prior to the start of the next irrigation 

season, lake discharge will be allowed 

 in years when the above condition is anticipated, the City must provide a minimum of 60 days 

notice to the BC MoE prior to discharge to the lake 

 when unforeseen conditions or circumstance prevent pumping from VWRC to the McKay 

reservoir, lake discharge will be allowed 

 

3.4.1 Concerns with Effluent Disposition 

 

a) Concerns with the SIP: 

 

 The energy required to pump to and from the McKay reservoir 

 The increasing land base requirement to accommodate an ever-increasing reclaimed water 

production 

 The risks associated with “over-application” such as seepage and erosion when the optimum soil 

moisture is exceeded 

 The long term effect on soils from elevated nitrogen or salt concentrations 

 The adequacy of the McKay reservoir storage capacity in the long term 

 The lack of ability to pump during a power failure 

 The lack of nutrients in the reclaimed water impairing crop production 

 

b) Concerns with Lake Discharge: 

 

 Potential impact on domestic water extraction downstream of discharge 

 Potential impact on fisheries resources and fish habitat 

 Potential impact of pollutants such as pharmaceuticals which are not removed by the treatment 

process at VWRC 

 The cost impact of treating to the higher level required for lake discharge 

 The loss of benefit by using reclaimed water to replace scarce source water for irrigation 
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3.5 Disposition of Biosolids 

 

The sewage treatment process at VWRC separates the final effluent from the excess solids which are 

produced during the sewage treatment process. Much of the solids are used to maintain a healthy colony 

of micro-organisms to support the organic breakdown process. The excess solids are processed in 

sidestream facilities which include thickening and dewatering. 

 

The thickening and dewatering processes result in decant liquid, which is returned to the plant 

mainstream. The  dewatered biosolids cake is in the order of 20 to 25 % solids content. This cake is of a 

consistency that can be loaded into a truck. The product is currently trucked to the composting facility or 

the regional landfill. Approximately 60% of the dewatered biosolids is sent to the composting facility, and 

40% sent to the regional landfill as cover material. Following completion of upgrades to the composting 

facility, it is targeted  to send 100% of biosolids to the composting facility for processing.  

 

3.5.1 The Composting Operation 

 

The composting operation is undertaken in a shared facility with the City of Kelowna. Kelowna contributes 

approximately 2/3 of the biosolids, while Vernon contributes 1/3. The facility is being expanded so that in 

the future, the intent is for the City of Vernon to direct all of its biosolids production for composting. 

 

The composting process involves mixing the biosolids with a carbon source such as wood chips, and 

allowing the mixture to reach composting temperature through static pile aeration. The composted 

product is marketed under the name “Ogo-Grow” and sold to nurseries, garden centres, contractors and 

individuals. The product has had wide success in the Okanagan Valley as a soil amendment and fertilizer. 

 

3.5.2 Concerns with the Composting Operation 

 

The concerns expressed with the current operation are briefly summarized below: 

 

 Insufficient composting capacity to process all of VWRC bio-solids (currently being corrected) 

 Odours emanating from the site 

 Uncertainty over site requirements for the long term. 

 Risk of pathogen vectoring from the operation and from the final user. A rigorous protocol is 

required to ensure the safety of the product. 

 Visual impact 

 Future  facility expansion requirements. 
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4.0 TRIPLE-BOTTOM LINE VALUATIONS 

 

Liquid waste management planning is most effective when options are evaluated through triple-bottom 

line thinking. Moreover, the process to creating the plan is founded upon public acceptance (social 

values) leveraged by technical analyses (environmental and economic values). Each element of the triple-

bottom line framework is intended to provoke a different perspective to ensure options are 

comprehensively evaluated. Further, each element overlaps another and leads to positive synergies. The 

elements are: 

 

 Social 

Is there public acceptance? How will this option impact the local quality of life? Who benefits 

from the alternative? Who is negatively impacted from the alternative? What is the magnitude 

(qualitatively and quantitatively) of the impact? How will this alter community behaviours or 

decision making in other sectors?  

 

Integrated decision making that is founded upon healthy, natural, social and economic values is 

fundamental to creating and sustaining a vibrant community. 

 

 Economic 

What are the true long term costs (both maintenance and replacement costs) expressed as total 

annual costs?Is there willingness to pay for the proposed alternative? What are the capital, 

operational, administration, and renewal costs of the alternative? When should the investment be 

made? By selecting this investment, which other investments must be deferred? Does this 

provide an economic benefit to the a) neighbourhood, b) community, c) region, d) province, e) 

tourism, and f) society in general, or some combination of the above? 

 

Consideration to “willingness to pay” is a preferred method of monetization instead of 

intergovernmental benchmarking. 

 

 Environmental 

What are the impacts to land? Soil? Water? Air? Plants and animals?  Are the expected impacts 

balanced between human and ecological perspectives?  How might the environmental impacts 

change over time? What level of environmental risk are we willing to accept?  

 

Evaluating environmental risks, consequences and benefits is typically the most time intensive. However, 

it is often considered a positive return on investment. Spending the time to explore and ask questions 

about environmental and social risks leads to better decision making by municipal staff and local 

government leaders. 

 

The cost-benefit relationship is a useful tool for triple-bottom line thinking. It is made up of qualitative 

and quantitative analyses that are guided by local performance measures. The technical advisory 
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committee will lead in developing performance measures and evaluating alternatives in achieving the 

performance measures. The local advisory committee will continue to provide the community 

perspective on environmental, economic and social values.  

 

 Reporting should be structured around: 

 A matrix that includes the willingness to pay or monetary elements of the improvements 

 A brief narrative that describes the qualitative implications of the improvement, 

 And the cost benefit analysis report 

In Stage 2, the committees will guide the project team through conducting the triple-bottom line 

framework and the cost benefit analyses. The results will be used to select the preferred option that 

comprises the final, adopted Plan. 
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The consultation process for the 2014 LWMP encompasses a variety of activities, including: committee meetings (combined, and/or separate technical and local meetings), council presentations, website updates, newsletters; open houses 

including survey and media reports through local newspapers. The timeline below captures the consultation process throughout the LWMP. The rest of Appendix H (below and enclosed) provides samples of the content of the discussions.  

 

Start Vernon 
LWMP 

Combined Committee 
Meeting #1 

June 2010 

Website Update #1 

incl. "LWMP Video" 

June 2010 

Combined Committee 
Meeting #2 

July 2010 

Staff Workshop 

October 2010 

Combined Committee 
Meeting #3 

March 2011 

Website Update #2 

May 2011 

Stage 1 Report 
Presentation to 

Council 

May 2011 

Combined Committee 
Meeting #4  

November 2011 

LWMP Strategic 
Priorities to Council 

February 2012 

Public Newsletter: 
Issues and 

Opportunities 

February 2012 

Website Update #3 
March 2012  

Combined Committee 
Meeting #5 

April 2012 

Website Update #4 

May 2012 

Open House #1 

May 2012 

Stage 2/3 Strategic 
Priorities Update to 

Council 

August 2012 

Stage 2/3 Strategic 
Objectives to Council 

January 2013 

Submit EIS 

May 2013 

Website Update #5 

June 2013 

Combined Committee 
and Public Meeting for 

EIS 

June 2013 

Letter Communication 
with OKIB 

September 2013 

Stage 2/3 Report 
Review by Committee 

March 2014 

Final Public Event 

March 2014 

Stage 2/3 Report 
Presentation to 

Council 

April 2014 

Complete 
Vernon LWMP 
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LWMP Event Scope and Content 

LWMP TAC / LAC Meeting #1 

Date:  

01-JUN-10 

 

Audience: 

 
City of Vernon 

Greg Thompson  City of Vernon   
Buffy Baumbrough  City of Vernon  

Shirley Koenig  City of Vernon  
Mark Dowhaniuk  City of Vernon  

Andrew Marr  City of Vernon  

 
Consultants 

Dan Huang Urban Systems Ltd.  
Ehren Lee  Urban Systems Ltd.  

Peter Gigliotti  Urban Systems Ltd.  

Joanne de Vries  Alliance Communications  
 

Technical Advisory Committee 
Alanna Dean  District of Coldstream   

Casey Neathway  Interior Health   

Vic Jensen  Ministry of Environment   
Mike Carlson  Ministry of Forest and Range   

Nicole Kohnert  Regional District of North Okanagan   
 

Local Advisory Committee 
Bill Poremsky  School District 22   

Chris Van der Molen  Grass Hoppers Lawn & Garden Centre   

Garry Haas     
Harold Sellers  North Okanagan Naturalists Club   

Huguette Allen  SENS   
Jaime Dickinson  City of Vernon Envir. Adv. Comm.   

Jason Kelder  Urban Development Institute   

Jennifer Miles     
Jim Bodkin     

Les Townsend     
William Morrison  Okanagan Spring Brewery   

Initial review of the LWMP process through a powerpoint slide 

presentation (later made public on the City of Vernon website). 

Group discussion around mandating public input through all stages 

and the establishment of two committees (TAC/LAC). Overview of 

current concerns and wastewater issues, game plan for solving 

issues 

How should we approach solving the problems? 

What might some of the options include?  

How do we select options to investigate further? 

How should our community values influence our decision making? 

 



Vernon Liquid Waste Management Plan (LWMP) 2014  

  
April 2014   

LWMP Event Scope and Content 

Website Info - LWMP 

Requirements and Process 
 

Date:  

17-JUN-10 

 

Audience:  

Public 

 LWMP Requirements and Process presentation made public on the 

City of Vernon Website.  

TAC Meeting No. 1 
 

Date:  

20-JULY-10 

 

Audience:  

City of Vernon 

TAC Committee 

Summary and review of results from the first LAC/TAC meeting. 

Shared technical knowledge to facilitate an in depth discussion 

surrounding Wastewater system components including collection, 

treatment, biosolids, spray irrigation, and stormwater. Discussion 

surrounding multiple account evaluation including incorporating 

social, environmental and economic components into problem 

solving. Consideration was made for best practices for the 

collection and interpretation of community feedback 

Phase 1 - Workshop 

 

Date:  

21-OCT-10 

 

Audience:  

LAC Committee  

TAC Committee 

Smaller groups were formed to brainstorm visions, goals, and 

objectives for the ISMP, including examining potential challenges 

moving forward. Key stakeholder groups were identified and 

information gaps were examined during the discussion session.   

Stage 1 Presentation, LWMP 
Combined Committee Mtg, 

Stage 1 Mtg 

 
Date:  

16-MAR-11 

 
Audience:  

LAC Committee  

TAC Committee 

Primary objectives were reaffirmed. Committee members were 

provided with a project update and next steps were outlined. 

Committee members were presented with a series of slides that 

examined five categories: 

1. sewage collection system, 
2. sewage treatment system, 

3. biosolids processing, 

4. reclaimed water reuse system, 
5. stormwater system. 

The presentation outlined an overview of concerns relating to the 

five categories (see above) and ideas for handling those concerns.  
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Stage 1 Report – Website 

Version 
 

Date:  

01-MAY-11 

 

Audience:  

Public 

Public was informed (through City of Vernon website) on the 

activities and findings from the first stage of the Liquid Waste 

Management Plan (LWMP) process for the City of Vernon, including 

background, purpose and scope. The report also introduced the 

committees involved and the role each committee has committed 

to play in the process. The concerns identified during the Stage 1 

Presentation (March 16, 2011) were shared, as well as the list of 

ideas compiled previously for addressing those areas of concern.  

Council Update (1) and 

Community Newsletter 

 
Date:  

27-JUNE-11 

 
Audience:  

Council 

Council was presented with a full overview of the LWMP and the 

objectives for each stage of the process. The methods being 

utilized for public process and key elements for engagement were 

reviewed and confirmed.  

 

Following the council presentation a summary newsletter for the 

LWMP was issued to all residents through utility invoices. 

Stage 2 Presentation 
 

Date:  

09-NOV-11 

 
Audience:  

LAC Committee  
TAC Committee 

Committee members were presented with a project update and 

reaffirmed objectives going forward into Stage 2. Both committees 

took part in a science fair style activity. The approach incorporated 

4 booths (stormwater management, spray irrigation planning, 

wastewater treatment capacity, and collection system expansion) 

to engage committee members. Participants reviewed information, 

presented ideas, relayed feedback, and expressed support for the 

comprehensive approach to the technical studies in Stage 2. 

  

Council Update (2) 
 

Date:  

27-FEB-12 

 

Audience:  

Council 

Achievements from Stage 1 were acknowledged and council was 

given an update on progress made to date for Stage 2. Options 

surrounding cost and revenue as well as balanced investments 

were evaluated and compared. Schedule for further engagement 

was reaffirmed.   
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Website 

 
Date:  

19-MAR-12 

 
Audience:  

Public 

Additional information was made available online for the 

community regarding Stage 2 of the LWMP. The process being 

utilized in Stage 2, initially outlined in the February newsletter, was 

communicated. Successes from key events in recent months were 

summarized and celebrated.  

Stage 2 Polling, Review, and 
Feedback 

 

Date:  

17-APR-12 

 

Audience:  

LAC Committee  
TAC Committee 

The committees received a series (17) of questions addressing 

everything from urban runoff and sanitary collection systems to S.I. 

and reclaimed water optimization, and public consultation and 

communication.  

The results from the poll were highlighted to show areas of 

consensus.  

Both committees were then engaged to focus on creating direction 

and goals based on proposed priorities and LWMP programs, 

including a review of the five topic areas (collection, treatment, 

reclaimed water, biosolids, and stormwater).  

Open House 

 
Date:  

29-MAY-12 

 

Audience:  

Public 

During an Open House, members of the public shared in key 

findings pertaining to the five topic areas outlined during stage 1. 

LWMP key recommendations were communicated and the public 

was invited to give feedback on the development of a sustainable 

vision for the long term future of the LWMP. Costs and options 

were presented. Next steps were also outlined for community 

members.  
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Questionnaire 

 
Date:  

MAY-12 

 
Audience:  

Public 

Members of the public were invited to fill out a questionnaire 

pertaining to the LWMP. Participants were asked 11 questions 

categorized in three areas (sanitary collection, reclaimed water, 

storm water). 

1. Do you support septic systems being converted to 

community sewers? 
2. Do you support municipal funds to be used to install 

community sewers in unsewered areas? 
3. Do you support “off-the-grid” residential liquid waste 

approaches such as composting toilets? 

4. Do you support a strong water conservation program 
(15% reduction by 2020)? 

5. Do you support diverting excess reclaimed water to 
Okanagan Lake? 

6. Do you support regulating the volume of irrigating water 

to only the minimum level that crops require? 
7. Do you support the following statement regarding spray 

irrigation, “We all benefit, so we all help pay.” 
8. Do you support that 90% of spray irrigation monies should 

come from the entire community? 

9. Do you support investing more into preventing pollution 
from urban stormwater? 

10. Do you support using energy savings (4) of a more 
efficient SI program to invest in stormwater pollution 

prevention? 
11. Do you support a stormwater utility? 

Responses from the questionnaire made available to the public in 

May 2012 were examined and tabulated. Details are provided in 
this appendix. 

Council Update (3) – Priority 

Session 
 

Date:  

13-AUG-12 

 

Audience:  

Council 

Council members were engaged with a list of strategic priorities 

and 2 options for each of the priorities. Council was educated on 

community feedback received pertaining to the 2 options (for each 

priority). Findings from the environmental impact study were 

examined and considered. Results from the Open House were 

discussed highlighting the high consistency between public and 

committee feedback.  
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Council Update - Priority 

Session (4) 
 

Date:  

14-JAN-13 

 

Audience:  

Council 

Council members were advised on the plan direction going forward, 

receiving an overview of the project and a recap of stage 2, 

including strategic priorities and options being considered. Council 

was presented with financial considerations for each of the five 

strategic priorities. Cost and benefits for the five priorities were 

weighed and discussed. Next steps for the LWMP were outlined for 

council.  

Submit EIS 

 

Date:  

May 2013 

 

Audience:  

Ministry of Environment 

Following confirmation of the terms of reference for conducting the 

EIS, the final report including feedback from the City, the Ministry 

and the committee was completed, as final. The primary purpose 

of the EIS was to assess the impact from more frequent lake 

discharge and to update effluent criteria from VWRC if necessary. 

The risk through planned discharge (under set conditions) was 

deemed very low and no change to effluent criteria was required.   

LWMP TAC / LAC Meeting #6 

and Public Meeting 

 

Date:  

June 11, 2013 

 
Audience:  

Public 

A meeting to discuss the technical and summary aspects of the EIS 

for discussion regarding lake discharge. Additional discussion on 

Objectives and strategies was presented for feedback. Community 

preference for lake discharge is mixed, pointing a balanced 

approach to reclaimed water management.   

OKIB Letter 
 

Date:  

August 2013 

 

Audience:  

Chief and Council 

Vernon’s Mayor delivered a personal letter to Chief of the 

Okanagan Indian Band to welcome further discussion on the LWMP 

and its strategic priorities. A request for a collaborative meeting 

was made with follow up to be determined at a later date.   
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LWMP TAC / LAC Meeting #7 

Committee Comments on 

Stage 2/3 Report – Final 

Meeting 

 

Date: March 20, 2014 

 

Audience:  

Staff and Committee 

Final input on the Stage 2/3 Report and the overall LWMP.    

Open House 
 

Date: March 31, 2014 

 
Audience:  

Public 

An open house for final feedback on objectives, strategies, and 

costs of the Stage 2-3 Report.  

Council Update (5) 

 

Date: April 14, 2014 

 

Audience:  

Council 

The LWMP Stage 2/3 Report is presented to Council for final 

feedback before it is submitted to the Ministry for review. This 

presentation includes a summary of the process and key details of 

the final plan such as objectives, strategies and costs. Aside from 

discussions with the Ministry and completion of the operating 

certificate, this effectively completes the LWMP.   
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THE CORPORATION OF THE CITY OF VERNON 
3400 – 30th Street 

Vernon, BC 
V1T 5E6 

www.vernon.ca 
 
INSERTION DATE:  March 23, 26, 28, 30 
ADVERTISEMENT CONTACT:  Greg Thompson 
TELEPHONE: 250 - 550 - 3589 
 
Chargeable GL Code Number: _____ 976-2-39003-200_________ 

File No. __ 5225\45____________ 

 
 
Liquid Waste Management Plan Public Meeting 
 
March 31, 2014 – anytime between 5:00 p.m. to 7:00 p.m.   
City of Vernon Council Chambers (3400 – 30th Street) 

 
When water goes down the drain, whether it's from a storm, washing a car, flushing a 
toilet, or running a tap, it becomes "liquid waste." A Liquid Waste Management Plan 
(LWMP) is the community's plan for managing sewer and storm water in the City.    
 
Please attend the public meeting anytime between 5:00 p.m. to 7:00 p.m to review the 
plan with City staff, and voice your opinion on the costs and options proposed for 
managing liquid wastes in the City of Vernon. 
 
Feedback can also be provided by email to vernonlwmp@urbansystems.ca before 
March 31, 2014. 
 
If you are not able to attend the meeting and would like more information regarding the 
plan, please contact Greg Thompson, City of Vernon, at 250-550-3589. 

 
 
 
  
 
 
 

  

 

 

http://www.vernon.ca/
mailto:vernonlwmp@urbansystems.ca
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1.0 INTRODUCTION 
 
On April 17, 2012 the Technical and Local Advisory Committees held a meeting to review Stage 2 
findings and direction of the LWMP. The first Stage 2 meeting was held on November 9, 2011. Whereas 
the Fall meeting presented preliminary technical findings, this meeting focused on creating direction 
based on proposed priorities and LWMP programs. Next steps in the project include an open house as 
well as drafting the Stage 2 report and presentation to Council. 
 
The agenda for the meeting was: 

1. Process Review: what we’ve been working on this winter/spring to get ready for this meeting 

2. Key Findings: review of the completed Stage 2 analysis and drivers for improving liquid waste 
management techniques 

3. Question and Answer: interactive, anonymous polling to gain input from the Committee on the 
proposed LWM initiatives. 

 

Numbers 1 and 2 above are summarized immediately below. Later, the results of the Committee-polling 
are presented. The polling results were live to the Committee during the meeting. The meeting attendees 
are listed on the last page.  

 
2.0 STAGE 2 REVIEW MEETING: TAKEAWAYS AND HIGHLIGHTS 

 
 Reconfirmed that there are 5 broad categories for liquid waste management: collection, 

treatment, biosolids, reclaimed water (spray irrigation), and stormwater.  

 Proposed that 2 of the 5 topics required significantly more investigation (based on Stage 1 issues 

and feedback): spray irrigation and stormwater.  

 Collection: to eliminate failing septic systems over the long term and achieve connection to 

community sewers for nearby properties. 

 Treatment: defer upgrades to the VWRC by reducing organic loading at one key source. 

 Biosolids: continued support for the Ogogrow program and monitor the odour management 

upgrades already constructed. 

Date: April 25, 2012 
Meeting Date: April 17, 2012 
To: Vernon LWMP Committee Members 
Cc: City of Vernon Staff 
From: Urban Systems 
File: 1085.0027.02 
Subject: Stage 2 Review Meeting Notes 
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 Stormwater (urban runoff): key themes from Stage 1 include – incomplete inventory of 

pollutant sources, high rates of runoff, and lack of pollution reduction (treatment).  

o Pollution generation is varied across the city and sources include all land uses. Total 

loadings (total kg) from single family lots are highest, whereas rate of runoff (kg/ha) is 

highest from industrial and road sites.  

o 74% of downtown zone is made of impervious area 

o In some cases, urban runoff contains pollutants that are 2x to 5x higher than treated 

effluent. 

o Total sanitary investments outmatch stormwater investments by more than 10x.  

 Water reclamation and Spray irrigation: Key issues include- lack of sufficient land base, costs to 

expand, costs to distribute reclaimed water, and irrigating at a sustainable rate (avoiding over-

application).  

o Land base inventory is current and accurate. Use of MoE spray irrigation guidelines 

helps create parcel demand targets (annual reclaimed water allotments).  

o Spray irrigation rates can be reduced, resulting in power cost savings (perhaps more 

than 40% savings). 

o 90% of spray irrigation revenues come from general ratepayer base (users contribute 

remaining 10%).  

o 1.4 Billion litres of new reclaimed water flows may arrive based on planning projections. 

The question is what to do with new flows, and, what to do with any excess flows from 

current irrigation practices (that can be reduced).  

o In order of highest to lowest cost for re-entry of reclaimed water to watershed: spray 

irrigation (which is 5x more expensive than lake outfall), lake outfall, and water 

conservation (which is 1/10 the cost of spray irrigation). It was proposed a 

balanced/mixed approach to re-entry be considered.  

o An environmental impact study (EIS) is needed to understand potential impacts to 

receiving waters from increase in lake discharge 

 Proposed that there are three options for reclaimed water going forward for the LWMP: 

i. Expand the land base for spray irrigation, but only when a business case says it is 

worthwhile 

ii. Save 50% of new flows (700,000,000 litres) by conserving indoor water uses 
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iii. Lake outfall for the remainder (for treated effluent which complies with Ministry of 

Environment parameters). 

 
3.0 FEEDBACK RESULTS OF THE QUESTION AND ANSWER POLLING 

The participants and committee members were asked 17 questions, each with a variety of responses.  
 

 79% agree that urban runoff is having a detrimental impact on Okanagan Lake. 

 Unanimous response that stormwater investments should increase; 57% would like to see 

savings from spray irrigation redirected to stormwater programs. 

 83% would like to see stormwater separated from roads, either as a separate utility or alongside 

sanitary (e.g. combined sewers department). 

 92% believe that stormwater funding should have a user-pay approach.  

 78% of participants would also support special levies to fund environmental improvements 

related to stormwater.  

 65% of participants do not support special levies from the general ratepayer base to help fund 

connecting un-serviced properties to the sanitary sewer system.   

 81% are concerned about high pumping costs for spray irrigation.  

 78% agree (somewhat or strongly) that lake discharge is okay so long as reclaimed water 

(treated effluent) meets Provincial standards and other options are considered. 

 83% support an optimized spray irrigation program where irrigation rates follow best practice.  

 More than 90% of participants support a community conservation reduction of 11% (all indoor 

uses) by 2020.  

 Majority of respondents (59%) support the following statement with respect to funding spray 

irrigation, “We all benefit so we all help pay; support from the entire community. “ 

 Half of the participants believe suggest that articles and advertisements should be used to 

communicate findings of the Stage 2 report (many forms of communication are needed, 

however articles was selected as the most preferred). 

 
URBAN SYSTEMS LTD. 
 
/el 
U:\Projects_KEL\1085\0027\02\M-Meeting-Notes\April 17 2012\2012-04-24-stage 2 review meeting summary.docx 
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Attendance List 
 
 

Name Representing 
Dave Etherington Sleeman’s 
Marg Bailey City of Vernon 
Catherine Lord  City of Vernon 
Huguette Allen S.E.N.S. 
Joe Johnson OKIB 
Jennifer Miles RDNO – GVW 
Larry Haas Citizen 
Les Townsend Fulton Neighborhood 
Jim Bodkin LAC 
Mike Georgetti SECF 
Mike Sokal Ministry of Environment 
Michael Carlson BC Forest Service 
Dale Danallanko RDNO 
Mike Reiner Ministry of Environment 
Shirley Koenig City of Vernon 
Ed Stranks City of Vernon 
Brooke Marshall City of Vernon 
Greg Thompson City of Vernon 
Mark Dowhaniuk City of Vernon 
Andrew Marr City of Vernon 
Rob Dickinson  City of Vernon 
  
Ehren Lee Urban Systems 
Dan Huang Urban Systems 
Peter Gigliotti Urban Systems 

 



City of Vernon 
 

Liquid Waste Management 
Plan 



Stage 1  Re-Cap 

 The process identified all the issues and 
concerns under 5 categories: 
• Sewage collection 

• Treatment 

• Water reclamation 

• Biosolids reclamation 

• Stormwater quality 

 The process also put forward a long list of 
options for addressing the issues 



Stage 1 Recap 

 

 

 

 

 

 

April 2010 Aug 2010 Nov 2010 Feb 2011 June 2011 

•Establish committees 

•TAC/LAC meeting 

•Council Update 

•Video/website 

• Newsletter 

•TAC meeting 

•MoE stormwater update 

•Project team stormwater 

workshop 

•Draft Stage 1 report 

•Project team review 

• TAC/LAC meeting 

•Stage 1 final report 

• Council update and 

Stage 1 endorsement 

Proceed to Stage 2 
with complete list of 
concerns and ideas 



Stage 1 Recap 

 Concerns and Ideas Summary 

Topic Concerns Ideas Examples 

Collection 10 13 E.g. role of asset management, 
prioritized areas for “hook-up” 

Treatment 8 27 E.g. pretreatment, energy reductions 
 

Reclaimed 
Water 12 26 E.g. optimize land base, conservation, 

cost-savings 

Biosolids 8 15 E.g. formalize odour management 

Stormwater 7 20 
E.g. stormwater utility, focus on 
pollution reduction 
 



Stage 1 & 2 Planning Process 

 

 

 

 
Stage 1 

Stage 2 
Technical 
Analysis 

e.g. SI assessment 
e.g. pretreatment study 

Stage 2/3 

April 2012 April 2010 

Sept 2012 

Adopted LWMP 

Consultation with public, committees, Ministry, and Council 

Fall & Winter  
2011 - 2012 



Stage 2  Goals 

1. Consensus on the best way to evaluate the 
options 

2. Broad long term goals in the five categories: 
a. Collection: Eliminate on-site septic systems in urban lots 

b. Treatment: Produce effluent with least risk for re-entry into the 
environment 

c. Water reclamation: Continue and promote irrigation where 
beneficial to sustainable agricultural practices 

d. Biosolids reclamation: Continue collaboration with regional partners 
for beneficial re-use of qualified biosolids 

e. Stormwater quality: Work towards a stormwater utility to address 
urban run off and contamination 
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Stage 2  Goals 

1. Consensus on the best way to evaluate the options 

2. Broad long term goals in the five categories: 
a. Collection: Eliminate on-site septic systems in urban lots 

b. Treatment: Produce effluent with least risk for re-entry 

c. Water reclamation: Continue and promote 
irrigation where beneficial to sustainable 
agricultural practices 

d. Biosolids reclamation: Continue collaboration with regional partners for 
beneficial re-use of qualified biosolids 

e. Stormwater quality: Work towards a stormwater 
utility to address urban run off and contamination 

REFINE 

REFINE 

REFINE 



a. Collection: Eliminate Septic Systems over the long-term  

 Ongoing retrofit programs 

 Needs more rigorous oversight 

 Aggressive pursuit of senior government funding 

 Develop reserves through strategic, system-wide rate increases 

 Screening of development applications 

5 Topic Area Review 

REFINE 



b. Treatment 

 BNR plant produces excellent quality effluent suitable for re-entry 
to any environment 

 Brewery presents an excessive loading issue which is to be 
corrected 

 Site is sufficient for the long term 

REFINE 

5 Topic Area Review 



c. Biosolids 

 The collaboration with City of Kelowna has led to a successful 
biosolids product (‘OgoGrow’) in high demand throughout the 
valley 

 New facility operates efficiently and site is sufficient for the long 
term 

 Odour issues are being addressed 

5 Topic Area Review 

REFINE 



d. Stormwater 

 BX Creek and Vernon Creek present significant sources of pollution 
to Okanagan Lake 

 This issue requires a management structure (possibly a stormwater 
utility) and funding 

 New funding difficult due to lack of senior government programs 
and no desire to raise taxes 

 Re-directed funding from efficiencies in other programs may be 
possible 

5 Topic Area Review 



Urban Runoff 
d. Stage 1 Themes 

 Incomplete inventory of discharge locations and pollutants 

 High volume and high rate of runoff/flows 

 Lack of treatment 

 Unknown impacts (type, severity) from upstream sources of pollution 



Urban Runoff 
d. Incomplete inventory of discharge locations and pollutants 



Urban Runoff 
d. Incomplete inventory of discharge locations and pollutants 

Insert graphs from 
Swscenarios 2 



Urban Runoff 
d. High Volume and High Runoff Rates/Flows 



Urban Runoff 
d. High Volume 

and High 
Runoff 
Rates/Flows 



Urban Runoff 
d. Comparison of Pollutant Loadings – Sanitary and Stormwater 
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Urban Runoff 
d. Comparison of Pollutant Loadings – Sanitary and Stormwater 

STORMWATER 

RECLAIMED WATER 

STORMWATER 

RECLAIMED WATER 

0 0 

 13,688  

 6,637  

Nitrogen (kg/year) 

0 0.010 1.141 

 472  

Fecal Coliform (10^12 
Colonies/year) 

Sanitary - Discharge to MacKay 
Reservoir 

Sanitary - Direct Discharge to Irrigation 
Following Treatment 

Sanitary - Discharge to Okanagan Lake 

Stormwater 



Urban Runoff 
d. Funding Comparison 

 $-    

 $2,000,000  

 $4,000,000  

 $6,000,000  

 $8,000,000  

 $10,000,000  

 $12,000,000  

Stormwater Sanitary 

2011 Sanitary and Stormwater Budgets 

Note: Sanitary 
includes collection, 
treatment, reclaimed 
water and biosolids 



Urban Runoff 
d. Elevating Stormwater 

1. Purpose 

• Currently tied to roads: capital 

• Challenging to justify water quality focused projects 

• Industry trend is toward: 

• Stormwater Utility 

• E.g. Surrey, White Rock, USA 

• Sewer and Drainage a.k.a. “Sewers” 

• E.g. Richmond,  Vancouver 

• Direct ties to development practices 



Urban Runoff 
d. Elevating Stormwater 

1. Funding 

• New funding difficult due to lack of senior government programs 
and no desire to raise taxes 

• General taxation approach tends to lessen the focus 

• User Pay Philosophy is a LWMP principle 

• Rates that correspond to pollutant generation 

• Using incentives to encourage on-site improvements (retrofit) 

• Clear policy and program direction 

• Focused departmental goals 

• Re-directed funding from efficiencies in other programs may be 
possible 

 

 



e. Water Reclamation 

 Key issue is lack of sufficient land base and demand for water in the 
long term 

 Energy consumption and resultant GHG 

 ‘Pumping’ of water where not needed is not ‘beneficial re-use’ 

 Long term concept should attempt to balance land and water 
applications to avoid stress on either receptor 

 Energy savings could be re-directed to resolving pollution from 
Vernon Creek 

5 Topic Area Review 



e. Land Base 

Water Reclamation 



e. Creating Parcel targets: Provincial Guidelines 

Water Reclamation 



e. Creating Parcel targets: Provincial Guidelines 

Water Reclamation 



e. Creating Parcel targets: Provincial Guidelines 

Water Reclamation 

0.00 

0.50 

1.00 

1.50 

2.00 

2.50 

3.00 

3.50 

4.00 

4.50 

Current:                       
0% Change 

Option 1:                    
25% Less 

Option 2:                    
51% Less 

Option 3:                   
55% Less 

Option 3:      
“Best Practice” 

Important Note: Actual parcel demands vary from year to 
year based on climate and application practices. 



e. Cost of Service 

Water Reclamation 



e. Cost of Service: Facts 

Water Reclamation 

 Approximately $550,000 in power costs in 2011 

 Average cost to household for S.I. program is approximately $125/year 

 Expanding the system (adding lands) will increase overall costs 

 Vision for reclaimed water re-use states “where it is economically and 
technically feasible” 

 Re-Entry Cost Comparison: SI is 5x more than Lake Outfall 

 Water conservation (resulting in less overall reclaimed water) is 1/10 the 
cost of S.I.  

 

 



e. How to Plan for Going Forward 

Water Reclamation 

 To Consider 

 Reclaimed water re-use is a recognized and desirable program 

 SI program has limitations on volumes 

 Other Okanagan Municipalities discharge highly treated effluent to 
Okanagan Lake 

 Operational Certificate (MoE) allows for discharge to Lake to specified 
limits 

 Almost 100% of reclaimed water could go to Lake without exceeding the 
specified limits 

 Need to understand Environmental Impacts of discharge 

 Historically, one approach was used for re-entry of reclaimed water to the 
watershed. 

 

Would a mix of re-entry options be more suitable to environmental and economic 
considerations? 

 

 



e. How to Plan for Going Forward 

Water Reclamation 

Also, what about volumes 
that are in excess of flows 
beyond Option 3 “Best 
Practice”? 



e. How to Plan for Going Forward 

Water Reclamation 

 

 

 

 



LWMP TEAM MEMBERS
Technical Advisory Committee 
(TAC)
 Ministry of Environment
 Interior Health
 Ministry of Forest & Range 
 District of Coldstream
 RDNO
 Okanagan Indian Band
 Other Agencies informed through 

the process

Local Advisory Committee (LAC)
 Urban Development Institute
 North Okanagan Naturalist Club
 Okanagan Spring Brewery
 School District 22
 Sustainable Environment Network 

Society
 Community Members

City of Vernon
 Engineering
 Operations
 Planning
 Communications
 Council Liaison

Consultant Team
 Urban Systems Ltd.
 Alliance Communications

Advisory Committees
 Technical Advisory Committee 

(TAC)
 Local Advisory Committee (LAC)

• Over 60 people are on the LWMP mailing 
and communications list.

• Average attendance for LWMP committee 
meetings is 15 to 20.

• Project Start: February 2010

• Stage 1 Committee Meetings: 
June, July 2010 & March 2011

• Stage 1 Report Complete June 
2011

• Stage 2 Committee Meetings: 
November 2011 and April 2012

OBJECTIVES
•To investigate, update and develop options for the 

current LWMP

•To develop a sustainable vision for the long term future 
of the LWMP 

What is a liquid waste 
management plan?

Liquid waste management 
plans are 20 year plans  that 
improve the environment by 

updating sanitary and 
stormwater programs and 

infrastructure.

NEXT STEPS!!

• Environmental Impact Study – Summer 2012

• Draft Stage 2 Report – Summer/Fall 2012

• Initiate Stage 3 – Fall 2012

• Complete LWMP – Winter 2012/13

We want your 
feedback! Please fill 

out this questionnaire 
and return it here.

Thank you for attending and telling us your preferences 
for liquid waste management in Vernon!



URBAN RUNOFF / STORMWATER 
MANAGEMENT

 $-

 $2,000,000

 $4,000,000

 $6,000,000

 $8,000,000

 $10,000,000

 $12,000,000

Stormwater Sanitary

2011 Sanitary and Stormwater Budgets

URBAN RUNOFF / STORMWATER MANAGEMENT

• Quality of surface runoff (storm water) entering  
BX Creek, Vernon Creek and Okanagan Lake is very 
poor and water quality is impacted

• Only nominal investments have been made on 
improving stormwater quality in BX and Vernon 
Creeks

• Funding for stormwater improvements not 
readily available from Province; new revenues 
from community needed

• Ministry of Environment is encouraging the City to 
improve urban runoff management

Key Findings

Def`n: storm water from city streets and properties that carries a variety of 
pollutants into drainage pipes, and eventually into water bodies.
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• The program has been effective but very costly because of high energy 
and infrastructure costs

• Future flows (from growth) will require more land base and large 
infrastructure

• Irrigation alone may not be sustainable in the long term due to lack of 
land base and high energy costs

• Want to expand system and increase land base + infrastructure when 
revenues match costs; may require higher spray irrigation rates ($)

• Apply ``irrigation best practices`` and irrigation flows should decrease

Key Findings

Def`n: while other large Okanagan 
communities discharge their high quality 
effluent to the Lake, Vernon currently re-
uses 100% for spray irrigation on grazing 

lands and forage crops.

RECLAIMED 
WATER/SPRAY 
IRRIGATION

Parameter Guidelines for Recreational Water Quality VWRC Effluent

BOD n/a 10 mg/L

TSS 150 mg/L (50 NTU eq) 10 mg/L

pH 5 to 9 6 to 9

Fecal Coliform 
(mean)

200/100 mL <50/100 mL

Fecal Coliform (grab) 400/100 mL < 100/100 mL

Total Phosphorous n/a 0.25 mg/L

TKN n/a 6 mg/L

Toxicity Pass Pass

Proactive                                       Status Quo Reactive
Proactive                                       Status Quo Reactive

1,000,000 m3

Note: $1.5M 
works out to 

>$40 per 
person per 

year.



Bylaw No. 5090 - A Bylaw to 
Require Connection to Public 

Sewers
Requires connection to 

system if sewer main 
front the parcel
Protects the environment 

from potential failing 
septic systems

? Must be deemed a 
“health hazard” to 
enforce the Bylaw 
(Interior Health 
Authority)

Due to potential high 
cost to connect, 
municipality may be 
reluctant to enforce the 
Bylaw without IHA 
backing and strong proof 
of failing septic systems

Q: What role should the City play to connect unserviced properties 
i.e. connect septic systems?

Proactive
• Undertake septic surveys in key areas
• Educate and communicate with the public the 

benefits of connecting to sewage collection system
• Place a priority for grant applications for sewer 

collection system (over water, roads, recreation, 
etc.)

• Provide grants for individual homeowners to hook 
up to collection system

• Gradually extend sewer in a reasonable time frame 
and let homeowners connect as they need to

• Provide incentives to homeowners to connect early

Bold Approach Existing Approach
Status Quo

• Apply for grants where possible, balancing other 
infrastructure needs as appropriate

• Facilitate requests for new Local Service 
Areas, but don’t seek them out

• Coordinate new development infrastructure 
improvements with servicing local 
neighbourhoods where possible (may require 
latecomer / cost-sharing agreements)

• Support ($) neighborhoods when they fail by 
installing infrastructure at reduced cost to 
homeowner

THE SANITARY COLLECTION SYSTEM

• Some city areas not sewered; some failing septic systems are 
creating health and environmental concerns

• Impact to Okanagan Lake occurring; expected to get worse

• Can be very challenging to retrofit existing neighborhoods 
due to timing, costs, need for the majority in the 
neighborhood to buy-in, no access to grants, etc

• Options explored for some areas to stay off the grid 
(composting toilets) – not widely in use

Key Findings



TREATMENT  VERNON WATER 

RECLAMATION CENTER

• VWRC was upgraded in 2005 and exceeds provincial 
parameters

• Industrial effluent results in nutrient overloads and 
should be reduced (prior to the system)

• Odour management at VWRC site has been effective

• With expected growth, and proper management of 
industrial wastewater, no expansion should be 
necessary until 2050.

Key Findings

BIOSOLIDS AND OGO-GROW

• Current composting site is shared with Kelowna and 
Lake Country; partnership is recommended to 
continue

• “Ogo-Grow” is an accepted and desirable product 
and meets all regulations for quality and safety

• Odour issues at new site are being resolved

• Site suitable for the long term

Key Findings

Def`n: semi-solid materials that are left over from wastewater treatment 
processes. They are treated and mixed with compost to create Ogo-Grow.

NEXT STEPS!!

• Environmental Impact Study – Summer 2012

• Draft Stage 2 Report – Summer/Fall 2012

• Initiate Stage 3 – Fall 2012

• Complete LWMP – Winter 2012/13

We want your 
feedback! Please fill 

out this questionnaire 
and return it here.

Thank you for attending and telling us your preferences 
for liquid waste management in Vernon!



LWMP KEY RECOMMENDATIONS
1. Elevate stormwater investments

• Secure and dedicated revenues and 
establish utility-type structure

• Focused programs and goals including 
Urban Runoff Improvement Initiative (URII)

• Update City bylaws

2. Defer unnecessary upgrades to 
VWRC by pre-treating high-strength 
waste

• Resolve VWRC organic loading issues 
through collaboration with industry

3. Apply best practices to spray 
irrigation program

• New support (meters and weather 
stations) for operations and existing users 
to reduce energy costs i.e. only flows 
needed to sustain crops

• Use business case approach to decide 
where to direct excess and new flows

• Update Operating Certificate to allow for 
annual, calculated lake discharge

• Redirect energy cost savings to stormwater

4. Reduce/conserve sanitary flows 
by 15% by 2020 (community 
aggregate reduction)

• Indoor water conservation and I/I 
reductions

• Living Water Smart Goal to 
accommodate 50% of growth through 
conservation

5. Facilitate extension of community 
sewer to high risk areas of 
pollution

• Draft new policy for strategic extensions
• Move forward with new program to 

connect residents in a reasonable time 
frame

NEXT STEPS!!

• Environmental Impact Study – Summer 2012

• Draft Stage 2 Report – Summer/Fall 2012

• Initiate Stage 3 – Fall 2012

• Complete LWMP – Winter 2012/13

We want your 
feedback! Please fill 

out this questionnaire 
and return it here.

Thank you for attending and telling us your preferences 
for liquid waste management in Vernon!

NEXT STEPS!!
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• Draft Stage 2 Report – Summer/Fall 2012

• Initiate Stage 3 – Fall 2012

• Complete LWMP – Winter 2012/13

We want your 
feedback! Please fill 

out this questionnaire 
and return it here.

Thank you for attending and telling us your preferences 
for liquid waste management in Vernon!



Liquid Waste 
Management Plan 

Stage 2 
 

November 9, 2011 



Meeting Objectives 

― Provide a project update and reconfirm Stage 2 
objectives 

 

― Review and Discuss Stage 2 Analyses 
 

 

― Come back and share thoughts together (option) 

 

― Next Step: Open House/Newsletter 



Project Update 

― March 2011 TAC-LAC Meeting   
• Review: Stage 1 Results 

 

― April and May 2011: Finalize Stage 1 Report 
 

 

― June 28, 2011: Present to Council 
• Endorsed 

 

― August, September, October 2011 – Analyses 

 

― November and December 
• Public outreach 

• Committee Meetings 

• Stage 2 report writing 



Science Fair Model 

―Stage 2 = Evaluation 

 

―Lots of information and Different Passions and 
interests 

 

―Facilitator  

 

―Taking notes + Feedback forms  



Reclaimed Water 

― What will we do with 1,466,000,000 liters of new flows by 
2031? 

 

― Not quite at full capacity; but time to plan for next locations 

 

― What options are there? 

• Conservation, land application, system expansion, discharge?? 

 

― 5 Scenarios  Cost effectiveness 

 

 



Collection 

― List of the issues  expansion, asset management 

 

― < 5% of homes not connected, but that’s still about 1,000 

 

― City’s role in sanitary collection 

 

― Cost implications of various scenarios 

 

― Looking for feedback to specific questions (purple) 

 

 



Treatment/Biosolids 

― Plant Capacity  

 

― High Strength Waste 

 

― Growth/Conservation 

 

 

 



Stormwater 

― Urban runoff is a serious environmental issue 

 

― Stormwater is an integrated service 

• Various plans  LWMP focus 

 

― Understand the origin of pollutants 

 

― Long term funding  a stormwater utility 

 

― Commitments and Performance measures 

 

 



Science Fair 

― Visit all, or visit one 

 

― Evaluate the analyses; build on what’s proposed 

 

― Consider the other 35,000 

• cost-benefit, environment, social 

 

― Provide feedback 

• At the station, feedback from 

 

 



Stage 1 Issues

1. High volume and high rate of 
runoff/flows

2. High impervious areas in the downtown 
core

3. Maintenance of low-impact-
development systems

4. Encroachment, channelization and loss 
of riparian features

5. Multiple discharges of “raw” runoff, 
also unknown discharges

6. Incomplete inventory of discharge 
locations and pollutants

7. Lack of treatment
8. Unknown impacts (type, severity) from 

upstream sources of pollution
9. Trace metals, total suspended solids, 

chlorides, phosphorous, fecal coliforms

Stormwater Quality

Issue: High Runoff

Issue: --to be addressed in 

other plans--

Issue: Discharging 
Stormwater to the 
Environment

Issue: Origin of Pollutants



Stormwater Policies and Goals

2. That liquid waste is managed through “watershed” thinking.

3. That “green” concepts such as….design standards…are applied where financially reasonable.”

5. That treatment and disposal systems are reliable.

7. That  Vernon  sets  a  high  standard  for  stormwater management  and  that  local lakes and streams are healthy aquatic 
systems and safe for residents and guests to enjoy.

8. That Vernon residents are well informed about their role in achieving local liquid waste objectives.

9. That the principles of funding are well defined, perpetual, and based on a benefactor-pay philosophy. 

10. That there are practices to reduce: water use, high runoff rates, and pollutant loading in sanitary and stormwater flows.

11. That the system (all categories) is sufficiently monitored and data is routinely interpreted for optimum system performance.

Management Concepts

i. Support the reduction, prevention and mitigation of 
pollution and its sources in the air, water and soils of 
Vernon.

ii. Hillside Guidelines and Regulations state, “A Section  219 
Covenant  registered against the title of all lots is required  
to prohibit roof gutters connecting  directly  into the 
storm sewer system.” (new developments)

iii. Undertake water quality and quantity protection through 
community outreach and education, promotion of 
integrated stormwater planning and promotion of 
pervious materials use as appropriate.

iv. Collaborate with neighboring jurisdictions to address issues 
of...water quality and habitat protection.

v. Complete stormwater basin studies and construct identified
improvements to the stormwater system.

vi. Encourage onsite stormwater treatment and rainwater capture 
for landscape and garden irrigation in new construction and 
wherever possible.

vii. Encourage the development of garden space on rooftops for 
residents or employees.

viii. Tree canopy cover in the City Centre should reach 10%. This 
canopy goal is to include trees on both private and public lands.

Select City Policies



High Runoff

Create a stormwater utility that 
funds water quality improvements:

Include rebate program to increase on-site 
infiltration, such as increase tree canopy to 10% 
by 2020 program
Incorporate pollutant reduction targets
Implement a critical areas urban runoff 
strategy which includes the Downtown Core

Proposed Solutions

Increase tree canopy to 10% 
by 2020

Enact drainage utility by end 
of 2013

Proposed Performance Targets



Discharging Stormwater to the Environment

Investigate the discharge points 
and the cross connections:

Investigate 8 “Pollutant” or 
“Other” discharge points per year 
over two years. Reclassify any of the 
discharge points based on the 
findings.
Identify the agencies or companies 
who own the discharge systems.
Assess the risk from the discharge 
points
Prepare a summary report and 
review the issues with the Ministry 
of Environment in 2014. 

Proposed Solution

Proposed Performance Targets

To assess, reclassify and 
respond to all 16 
pollutant/other discharges by 
2014

16 pollutant discharges that will be addressed



Origin of Pollutants
Proposed Solution

Create a stormwater utility that 
funds water quality improvements:

Incorporate pollutant reduction targets and tie 
funding to reductions
Implement upgraded street sweeping program 
in the four critical areas (see Advanced Street 
Sweeping Program)
Conduct stream quality sampling at seven 
locations (see Stream Watch Program)

Collaborate with RDNO for bacterial 
source tracking

Reduce fecal coliform levels to below 
recreational standards except during 
abnormal events 
Reduce TSS loadings by 20% by 20XX
Reduce phosphorous loadings (annual 
mass) to comply with sanitary targets by 
20XX
Enact drainage utility bylaw by 2013

Proposed Performance Targets

Water quality sampling at 6 stream locations



Single Family 
Residential

49%

Multi-Family 
Residential

4%

Commercial
8%

Industrial
2%

ROW - Roads
4%

Open Space (incl 
Parks)
33%

Area by Land Use in Vernon
(Total Area - 9,450 ha)



Single Family 
Residential

53%

Multi-Family 
Residential

7%

Commercial
15%

Industrial
6%

ROW - Roads
10%

Open Space 
(incl Parks)

9%

TSS Loading
(Total = 351,000 Kg/year)

Single Family 
Residential

61%

Multi-Family 
Residential

8%

Commercial
13%

Industrial
3%

ROW - Roads
7%

Open Space (incl 
Parks)

8%

Dissolved Phosphorous Loading
(Total = 1,050 Kg/year)

Single Family 
Residential

10%

Multi-Family 
Residential

14%

Commercial
17%

Industrial
35%

ROW - Roads
22%

Open Space 
(incl Parks)

2%

TSS Unit Loading Rate
(37 Kg/ha/year)

Single Family 
Residential

15%

Multi-Family 
Residential

22%

Commercial
19%

Industrial
21%

ROW - Roads
20%

Open 
Space 
(incl 

Parks)
3%

Dissolved Phosphorous Unit Loading Rate
(0.11 Kg/ha/year)

Loading Rate Per Hectare

Contribution to City-wide total



A stormwater Utility?
Like water and wastewater; with a mission to improve urban runoff and water quality

A city operated self-funded entity 
that manages stormwater (quality-
focused) improvements and charges 
fees to businesses and residents to 
pay for the service. 

What is it?

Are they common?

Stormwater utilities are not 
new. There are hundreds of 
utilities in the United States and 
multiple utilities in BC, including 
in the cities of White Rock and 
Victoria. 

What should it include?

Adequate funds for the Advanced Street Sweeping 
Program and Stream Watch Program
Incentives to promote on-site SW management:

•reduce hard surfaces and lower runoff rates and 
volumes
•disconnect roof leaders from the system where 
land application is acceptable

Integration with other programs (e.g. such as funding for 
the tree canopy initiative and promoting the road diet 
plan
Strong communication, education and stakeholder 
engagement
Easy and justifiable formulas
Clear policy including local goals and objectives for the 
environment, social impacts
Sufficient staff resources
Fair and reasonable service charges that reflect the 
benefactor-pay principle



Advanced Street 
Sweeping Program

Stream Watch 
Program

“Double the investment and add +10 
more sweeps per year to critical areas”

Season Frequency Month Range Count

Spring Bi-weekly March 1 – June 15 8

Summer Monthly July, August, September 3

Fall Monthly October, November 2

Winter Once December 1 to March 1 1

Frequency Water Parameters Sediment Parameters

Monthly
Temperature, pH, DO, Turbidity, 

Conductivity, Fecal Coliforms
None

Quarterly

Total suspend solids, metals, t. 

petroleum, hydrocarbons + PAH, 

phosphorous,

Particle Size Distribution, metals, t. 

petroleum, hydrocarbons, phosphorous, 

PAH, Benthic Macroinvertebrates

“you can’t manage what you don’t measure”
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April 14, 2010   

 
 

Insert Organization Here 
Insert Address Here 

 

Attention:   
 

RE: City of Vernon – Liquid Waste Management Plan 

 

Dear: 
 

The City of Vernon is undertaking an update to its Liquid Waste Management Plan to develop a 20 year 
plan for managing wastewater. The project will examine existing conditions and identify options for the 

long-term management of liquid wastes, such as wastewater, reclaimed water, stormwater quality and 

biosolids. The City has commissioned Urban Systems Ltd. to facilitate this process over the next 12 to 14 
months.  

 
Your organization has been selected as a stakeholder for the Technical Advisory Committee (TAC). The 

TAC will undertake related research and review information, attend meetings with other members of the 

TAC, attend meetings with the Local Advisory Committee to hear public sentiments firsthand, and provide 
input and comments on potential technical options for managing liquid waste. 

 
The attached terms of reference outline the responsibility of the role of a TAC representative. We 

anticipate approximately 3 TAC meetings (daytime) plus 4 combined TAC / LAC meetings (evenings), plus 
2 to 3 open houses over the duration of the project. The first meeting is scheduled to occur in May 2010. 

 

Please indicate your organization’s willingness to participate (including the name and contact information 
of your representative) by April 30, 2010 by contacting Megan Rave at vernonlwmp@urban-systems.com 

or (250) 762-2517. If you are unable to participate, but can recommend an alternative, please advise at 
the e-mail address above. We look forward to working alongside you on this plan.  

 

Sincerely, 

 

 
 

 
Mayor Wayne Lippert  

City of Vernon 
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April 14, 2010   

 
Insert Organization here 

Insert Address Here 
 

Attention: To Whom It May Concern 

  
 

RE: City of Vernon – Liquid Waste Management Plan 

 

Dear Sir / Madam: 
 

The City of Vernon is undertaking an update to its Liquid Waste Management Plan (LWMP) to develop a 
20 year plan for managing wastewater. The project will examine existing conditions and identify options 

for the long-term management of liquid wastes, such as wastewater, reclaimed water, stormwater quality 

and biosolids. The City has commissioned Urban Systems Ltd. to facilitate this process over the next 12 to 
14 months.  

 
The LWMP utilizes a transparent public process to solicit ideas and comments from the citizens for their 

opinions on management of liquid wastes. Your organization has been selected as a potential stakeholder 

for the Local Advisory Committee (LAC). The Local Advisory Committee engages with the project 
consultant, key City Staff members, and the Technical Advisory Committee (TAC). 

 
The attached terms of reference outline the responsibility of the role of a Local Advisory Committee 

representative. We anticipate approximately 4 LAC meetings (evenings) plus 2 to 3 open houses over the 
duration of the project, which works out to one meeting every 2 to 3 months. The first meeting is 

scheduled to occur in May 2010. 

 
Please indicate your organization’s willingness to participate (including the name and contact information 

of your representative) by April 30, 2010 by contacting Megan Rave at vernonlwmp@urban-systems.com 
or (250) 762-2517. If you are unable to participate, but can recommend an alternative organization, 

please advise at the e-mail address above. We look forward to working alongside you on this plan.  

 

Sincerely, 

 
 

 
 

Mayor Wayne Lippert  

City of Vernon 
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City of Vernon Liquid Waste Management Plan Update 
Technical Advisory Committee – Terms of Reference 

 

 

INTRODUCTION 

The following Terms of Reference outline the role, expectations, and commitment required of the Technical 

Advisory Committee (TAC) members in the development of an Update to the Liquid Waste Management Plan 

(LWMP) for the City of Vernon. 

 

PURPOSE 

The TAC’s scope of work is to act in an advisory capacity to the City of Vernon and its consulting team (led by 

Urban Systems Ltd.) in order to incorporate technical input into the Plan where appropriate. The TAC will also 

help ensure that proposed projects, programs and policies are in the best interests of the government and other 

agencies that TAC members represent, where appropriate. The TAC will work jointly with the Local Advisory 

Committee (LAC) which includes public stakeholder representatives who will provide comments and feedback to 

the process with the overall community in mind. Specifically, members of the TAC will: 

 

 Provide appropriate research, evaluation and advice to City of Vernon staff and consultants on technical 

issues, including identification and selection of options to be considered for the long-term management of 

liquid waste; 

 Provide input at various stages of the planning process, including Newsletters and Open House materials, 

Stage 1 and 2 Reports and the Final LWMP document; 

 Provide recommendations that will provide socially, economically and environmentally sustainable liquid 

waste management options to the City of Vernon; and 

 Provide recommendations that will lead to the design of a LWMP that is technically sound and acceptable 

to the public. 

 

TASKS OF THE TECHNICAL ADVISORY COMMITTEE  

As a member of the Local Advisory Committee, members will undertake, but not be limited to, the following 

tasks:  

 

 Undertake related readings and review of information provided; 

 Attend meetings as required; 

 Provide input, feedback, and recommendations, including identifying potential opportunities and 

strategies for consideration. The results of the TAC’s review will be utilized by the consultant, including 

recommendations for changes, additions, or deletions from the Plan; and 

 Attend the Local Advisory Committee meetings, when called upon to receive public sentiments firsthand; 
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MEMBERSHIP 

The Technical Advisory Committee will be open for membership to organizations or individuals interested in liquid 

waste management and will primarily reflect community interests, including but not limited to:  

 

 Ministry of Environment 

 City of Vernon 

 District of Coldstream 

 Regional District of the North Okanagan 

 Okanagan Indian Band 

 Ministry of Agriculture 

 Ministry of Forests and Range 

 Interior Health  

 Department of Fisheries and Oceans 

 Environment Canada 

 Ministry of Community and Rural Development 

 

If any positions become vacant during the process, the TAC may identify and recruit suitable replacement 

members. 

 

If it becomes apparent during the process that additional representation on the TAC is required from another 

technical group or agency, the TAC may identify and recruit such persons. 

 

TAC members will work closely with members of the established Local Advisory Committee, and will either 

physically attend joint TAC/LAC meetings, or provide written comments to be circulated to the LAC for review and 

discussion.  

 

In addition, City of Vernon staff will serve as non-voting members, and consultants will be present to assist with 

administration, facilitation, and to provide technical information.  

 

REPORTING 

The TAC will provide comments and recommendations to the consultant for inclusion in the discussion documents 

that will eventually form the LWMP document.  

 

COMMITTEE DECISION MAKING  

The recommendations and feedback from the TAC will be used to help guide the decision-making process, 

including any final decisions made by the Local Advisory Committee and Ministry of Environment. 

 

COMMITTEE PROTOCOL 

The consultant and/or the City of Vernon will provide a facilitator for all committee meetings. 

 

All TAC members are equal and have equal opportunity to contribute at meetings and responsibility to respect the 

opinions of others. Committee members are encouraged to actively participate in the discussions and use their 

experience, education, and insight to speak freely about any issues or opportunities to be considered.  
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Committee members are present to give a voice to the community. However, members are equally responsible to 

listen and understand the views of others. It is only through this dialogue that real consensus can be achieved. 

 

Members are encouraged to work collaboratively and be committed to reaching consensus where possible. 

Consensus will be formally recorded in the minutes of the meeting. In certain circumstances, issues raised during 

the course of a meeting may require a formal motion and vote. Any members unable to agree with the consensus 

decision may have their objections noted in the minutes.  

 

Committee members may choose to express their personal views about the process to others outside the 

committee but may not speak on behalf of or in any way create the impression that they are speaking for the 

committee as a whole. In order to ensure open and honest dialogue, committee members should not discuss 

comments or opinions expressed by other committee members without their knowledge and consent.  

 

The City of Vernon will utilize its media spokesperson, Liz Williams, for establishing consistent communications 

throughout this project. The consultant has established a common e-mail address, vernonlwmp@urban-

systems.com as a repository for all inquiries and input. 

 

Members are asked to arrive promptly at meetings. Members who miss three consecutive meeting may have their 

membership revoked at the discretion of the TAC. 

 

City of Vernon staff will be present at meetings as a resource for the Committee. 

 

Non-TAC members may observe meetings (all meetings are open to the public), but will not have speaking rights, 

unless invited to speak by the Facilitator. 

 

 

MEETINGS OF THE ADVISORY COMMITTEE  

 

a) Regular TAC Meetings 

  

There are three separate TAC meetings scheduled as part of the LWMP process. Agendas and any 

required background information will be provided to TAC members at least one week prior to the 

meeting. 

 

b) Combined TAC/LAC Meetings 

 

There are four separate joint TAC/LAC meetings scheduled as part of the LWMP process. The City of 

Vernon asks that members of the TAC attend the Local Advisory Committee meetings in order to hear 

local comments firsthand. However, it should be noted that these meetings are the primary venue for 

public consultation and technical representatives are requested to withhold input (unless specifically 

called upon).  

 

 

 

mailto:vernonlwmp@urban-systems.com
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c) Minutes  

 

Minutes will be recorded at all Advisory Committee meetings. The minutes will be provided to TAC 

members following the meeting, and posted on the City of Vernon website at www.vernon.ca.   

 

 

DURATION 

The term for each member appointed to the Technical Advisory Committee will be until the Ministry of 

Environment has endorsed the Plan. It is anticipated this process will take 12 to 14 months to complete with 

approximately seven meetings planned through the project duration (3 TAC meetings and 4 joint TAC/LAC 

meetings), in addition to 2 to 3 open houses for the community. 

  

RESOURCES 

The City of Vernon and its consultants will provide staff resources to the TAC including arranging meetings, 

agendas, minute taking, distribution of materials, and other administrative functions. Any budget requirements 

for the TAC will be included within the budget of the LWMP, subject to the normal annual review and approval 

process of the City of Vernon. Participation on the TAC is voluntary, with no remuneration provided for members’ 

time.  

 

CONTACTS 

 

Greg Thompson 

Municipal Financial Technician III, City of Vernon 

Phone: (250) 550-3589 

Email: gthomspson@vernon.ca   

Dan Huang 

Urban Systems Ltd. 

Phone: (250)762-2517 

Email: dhuang@urban-systems.com   

Joanne deVries 

Alliance Communications 

Phone: (250)766-1777 

Email: jo@freshoutlookfoundation.org  

Ehren Lee 

Urban Systems Ltd. 

Phone: (250)762-2517 

Email: elee@urban-systems.com 

 

http://www.vernon.ca/
mailto:gthomspson@vernon.ca
mailto:dhuang@urban-systems.com
mailto:jo@freshoutlookfoundation.org
mailto:elee@urban-systems.com
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City of Vernon Liquid Waste Management Plan Update 

Local Advisory Committee – Terms of Reference 

 

 

INTRODUCTION 

The following Terms of Reference outline the role, expectations, and commitment required of the Local Advisory 

Committee (LAC) members in the development of an Update to the Liquid Waste Management Plan (LWMP) for 

the City of Vernon. 

 

PURPOSE 

The LAC’s scope of work is to act in an advisory capacity to the City of Vernon and its consulting team (led by 

Urban Systems Ltd.) in order to incorporate community objectives into the Plan where appropriate. The LAC will 

also help ensure that proposed projects, programs and policies are in the best interests of the residents of the 

City of Vernon. The LAC will work jointly with the Technical Advisory Committee (TAC) which includes technical 

representative from several Federal and Provincial Agencies who will provide comments and feedback to the 

process with their specific agency’s mandate in mind. Specifically, members of the LAC will: 

 

 Review information provided by the City of Vernon and its consultants and provide comments, concerns, 

ideas, and opportunities to be considered in developing the LWMP; 

 Assist in the development of plans for public consultation; and 

 Act as a representative of a stakeholder group, where applicable. 

 

TASKS  

As a member of the Local Advisory Committee, members will undertake, but not be limited to, the following 

tasks:  

 

 Undertake related readings and review of information provided; 

 Attend meetings as required (see below); 

 Provide input, feedback, and comments, including identifying potential opportunities and strategies for 

consideration. The results of the LAC’s review will be utilized by the consultant, including 

recommendations for changes, additions, or deletions from the Plan; 

 Assist in developing the guiding principles for the LWMP; 

 Review and provide input on the public consultation process for consulting with plan area residents, 

broader communications and media relations, and the timing and location of consultation sessions with 

the community; 

 Assist at various public meetings and open house events; and 
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 Act as liaison to stakeholder group(s), with the assistance of information summaries developed as part of 

the public consultation process. 

 

MEMBERSHIP 

Ideally, the LAC will have between 12 and 15 members. City of Vernon staff have already identified a number of 

private citizens who have indicated a desire to assist in the development of this LWMP and who will represent the 

“General Public”. 

 

Members of the LAC should be aware that they would need to make the following commitments and should have 

the: 

 

 Willingness and ability to commit the necessary time over the plan development period (12-14 months); 

 Interest in the future of the City of Vernon; 

 Interest and participation in environmental matters; 

 Academic or technical qualification, work experience, professional expertise or local knowledge; 

 Skills and experience related to roles and responsibilities of the LAC; and 

 Ability to work toward consensus with people who hold different views. 

 

The City of Vernon selection committee sought to create appropriate balance, including a mix of people: 

 

 From across the plan area (geographic representation); 

 Of various ages, genders, and other demographic characteristics; 

 With a variety of perspectives on social, economic, and environmental issues; and 

 A balance between technical and non-technical interests. 

 

If any positions become vacant during the process, the LAC may identify and recruit suitable replacement 

members.  

 

If it becomes apparent during the process that additional representation on the LAC is required from another 

stakeholder group or interested party, the LAC may identify and recruit such persons. 

 

The consultant has contacted the appropriate government and other agencies who will sit on the Technical 

Advisory Committee (TAC). The TAC member will work closely with the LAC, and will either physically attend joint 

TAC/LAC meetings, or provide written comments to be circulated to the LAC for review and discussion.  

 

In addition, City of Vernon staff will serve as non-voting members, and consultants will be present to assist with 

administration, facilitation, and to provide technical information.  

 

REPORTING  

The LAC will provide comments and recommendations to the consultant for inclusion in the discussion documents 

that will eventually form the LWMP document.  
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COMMITTEE DECISION MAKING  

The recommendations and feedback from the LAC will be used to help guide the decision-making process, 

including any final decisions made by the Technical Advisory Committee and Ministry of Environment. 

 

COMMITTEE PROTOCOL 

The consultant and/or the City of Vernon will provide a facilitator for all committee meetings. 

 

All LAC members are equal and have equal opportunity to contribute at meetings and responsibility to respect the 

opinions of others. Committee members are encouraged to actively participate in the discussions and use their 

experience, education, and insight to speak freely about any issues or opportunities to be considered.  

 

Committee members are present to give a voice to the community. However, members are equally responsible to 

listen and understand the views of others. It is only through this dialogue that real consensus can be achieved. 

 

Members are encouraged to work collaboratively and be committed to reaching consensus where possible. 

Consensus will be formally recorded in the minutes of the meeting. In certain circumstances, issues raised during 

the course of a meeting may require a formal motion and vote. Any members unable to agree with the consensus 

decision may have their objections noted in the minutes.  

 

Committee members may choose to express their personal views about the process to others outside the 

committee but may not speak on behalf of or in any way create the impression that they are speaking for the 

committee as a whole. In order to ensure open and honest dialogue, committee members should not discuss 

comments or opinions expressed by other committee members without their knowledge and consent.  

 

The City of Vernon will utilize its media spokesperson, Liz Williams, for establishing consistent communications 

throughout this project. The consultant has established a common e-mail address, vernonlwmp@urban-

systems.com as a repository for all inquiries and input. 

 

Members are asked to arrive promptly at meetings. Members who miss three consecutive meeting may have their 

membership revoked at the discretion of the LAC. 

 

City of Vernon staff will be present at meetings as a resource for the Committee. 

 

Non-LAC members may observe meetings (all meetings are open to the public), but will not have speaking rights, 

unless invited to speak by the Facilitator. 

 

MEETINGS OF THE ADVISORY COMMITTEE  

 

a) TAC Meetings 

  

There are three separate TAC meetings scheduled as part of the LWMP process. LAC members are not 

required to attend these meetings, but may choose to attend and observe the proceedings. 

 

 

mailto:vernonlwmp@urban-systems.com
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b) Combined TAC/LAC Meetings 

 

There are four separate joint TAC/LAC meetings scheduled as part of the LWMP process. The City of 

Vernon requires that all LAC members attend and provide input into the process. Members of the 

Technical Advisory Committee are also invited in order to hear local comments firsthand. However, it 

should be noted that these meetings are the primary venue for public consultation and technical 

representatives are requested to withhold input (unless specifically called upon).  

 

c) Minutes  

 

Minutes will be recorded at all Advisory Committee meetings. The minutes will be provided to LAC 

members following the meeting, and posted on the City of Vernon website at www.vernon.ca.   

 

DURATION 

It is anticipated the LAC will meet as required in order to assist with the development of the Plan Review. It is 

anticipated that approximately 4 LAC meetings will be held (plus 2 to 3 open houses) throughout the duration of 

the plan (12-14 months), or approximately one meeting every 2 to 3 months. 

 

RESOURCES 

The City of Vernon and its consultants will provide staff resources to the LAC including arranging meetings, 

agendas, minute taking, distribution of materials, and other administrative functions. Any budget requirements 

for the LAC will be included within the budget of the LWMP, subject to the normal annual review and approval 

process of the City of Vernon. Participation on the LAC is voluntary, with no remuneration provided for members’ 

time.  

 

CONTACTS 

 

Greg Thompson 

Municipal Financial Technician III, City of Vernon 

Phone: (250) 550-3589 

Email: gthomspson@vernon.ca  

Dan Huang 

Urban Systems Ltd. 

Phone: (250)762-2517 

Email: dhuang@urban-systems.com  

Joanne deVries 

Alliance Communications 

Phone: (250)766-1777 

Email: jo@freshoutlookfoundation.org  

Ehren Lee 

Urban Systems Ltd. 

Phone: (250)762-2517 

Email: elee@urban-systems.com 

 

http://www.vernon.ca/
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MEETING NOTES 
 

subject: City of Vernon - LWMP TAC / LAC Meeting #1 
date: June 11, 2010 

meeting date: June 1, 2010 

location: City of Vernon City Hall - Council Chambers 
file: 1085.0027.01 

prepared by: Dan Huang 
distribution: all attendees; Distribution List 

 
attendees company  

City of Vernon 

Greg Thompson (GT) City of Vernon   
Buffy Baumbrough (BB) City of Vernon  

Shirley Koenig (SK) City of Vernon  
Mark Dowhaniuk (MD) City of Vernon  

Andrew Marr (AM) City of Vernon  

 
Consultants 

Dan Huang (DH) Urban Systems Ltd.  
Ehren Lee (EL) Urban Systems Ltd.  

Peter Gigliotti (PG) Urban Systems Ltd.  

Joanne de Vries (JdV) Alliance Communications  
 

Technical Advisory Committee 
Alanna Dean (AD) District of Coldstream   

Casey Neathway (CN) Interior Health   
Vic Jensen (VJ) Ministry of Environment   

Mike Carlson (MC) Ministry of Forest and Range   

Nicole Kohnert (NK) Regional District of North Okanagan   
 

Local Advisory Committee 
Bill Poremsky (BP) School District 22   

Chris Van der Molen (CVdM) Grass Hoppers Lawn & Garden Centre   

Garry Haas (GH)    
Harold Sellers (HS) North Okanagan Naturalists Club   

Huguette Allen (HA) SENS   
Jaime Dickinson (JD) City of Vernon Envir. Adv. Comm.   

Jason Kelder (JK) Urban Development Institute   
Jennifer Miles (JM)    

Jim Bodkin (JB)    

Les Townsend (LT)    
William Morrison (WM) Okanagan Spring Brewery   
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ITEM DISCUSSION ACTION BY 

   
1.0  Communications Plan & Interest Based Negotiation - JdV  

   
 Presentation slides made during TAC/LAC #1 will be posted on the City of Vernon 

Website. 

 

   

1.1 Communication Plan  

 No questions regarding Risk Communication. 
 

Flexibility is the hallmark of any good process. 

 

   

1.2 Interest Based Negotiations (IBN)  

 General Agreement on the approach. 
 

Specifically no chair, JdV will facilitate the discussion. 
 

Encourage committee to speak with JdV or DH if you have any concerns. 
 

Q:  How do you get school children involved? 

 

   
2.0  LWMP Requirements and Process – DH  

   
 Q:  Can we bring in experts if we need to?  

   

3.0  History of Vernon LWMP – PG  
   

 Q:  Current land base for SI – 970 ha?  

   

4.0  Current Wastewater Issues and Potential Management Options  
   

 JB-Q:  Can you use tertiary sanitary water on food crops? 

EL/PG-A: Not necessarily a technical issue as much as a social / marketing 
issue. 

AM-A: City’s Operating Certificate allows it on crops, but only as a drip 
irrigation.  

 Government still considers reclaimed water as a dangerous good. 

 
Q: What percentage of 980 ha. is crops? 

AM-A: Mostly used for cattle grazing, forage, golf course irrigation. 
 Haven’t looked too deeply at crop types 

 

LT-Q: Links to Federal process – low, medium, high risk? 

PG-A: Yes, process still in progress – Vernon would be low risk. Approvals 

through Ministry of Environment will provide integration between 
provincial and federal standards. 

 
HA-Q: Don’t test for endocrine disruptors? 
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ITEM DISCUSSION ACTION BY 

AM-A: Study just being completed. 

BB-A: Study by OBWB, levels once dispersed are very low. 

VJ-A: Good question, it is an emerging issue but is not a specific problem at 
this time. 

 
Shaun Mitchell (SM) - Q: Okanagan Avenue Association resident, below 

toe of the slope. 

    On an artesian well water and septic. 

EL-A: Great question, and will be explored in integrated stormwater 

framework. 
   

5.0  Discussion Topics  

   
 Please refer to synopsis provided at meeting on the City of Vernon Website.  

   
 1. GHG:  

What do you need right now? 

Costs for a methane, solar, wind. 

Cost for current plant now, current emissions? 

Case study from other areas. 

Localized systems, Dockside Green, UBC. 

 
2. Maximize Effluent Re-use: 

Need to know more? 

Pricing of wastewater, is it appropriately priced? 

Examples of wetland recharge – Australia. 

Legislation which could prohibit. 

List of potential expansion sites. 

Evaluate how current system is working. 

Field trip to existing facilities. 

More info as to where it is used currently. 

 
3. Costs Relative to Other Factors: 

What else do you need to know? 

Full cost accounting of the entire water system. 

Cost per unit – can be restrictive. 

Social “costs” – cost benefit analysis. 

Full life cycle cost need to be understood. 

Environmental costs are difficult to quantify. 
Please explain “triple bottom line” evaluations. 

 

   

 Randy Schellenberg (RS) offered taking a hike to Mackay Reservoir, seepage to 
Kekuli Bay. 
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ITEM DISCUSSION ACTION BY 

 
PG-Q: What is the cost of making a mistake? 

VJ-A: go in eyes wide open, look at the status quos around what is working 
and what is not. 

 
SM-Q: Who’s in favour? Consensus. 

JdV-A: Take under advisement, discuss with GT. 

   
 Meeting adjourned at 8:50PM  

   
   

 

The preceding is the writer’s interpretation of the proceedings and any discrepancies and/or 
omissions should be reported to the writer. 

 
URBAN SYSTEMS LTD. 

 
 

 

 
Dan Huang 

 
/mr 
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GROUP 1: 

Bill Morrison, LAC 

Buffy Baumbrough, City of Vernon 

Greg Thompson, City of Vernon 

Jason Kelder, LAC 

Shaun Mitchell, Resident 

Vic Jensen, Ministry of Environment 

 

GROUP 2: 

Andrew Marr, City of Vernon 

Bill Poremsky, LAC 

Dan Huang, Urban Systems Ltd. 

Dianne Winter, Resident 

Huguette Allen, LAC  

Mike Carlson, TAC 

Clark Brewer, Resident 

 

GROUP 3: 

Alanna Dean, TAC 

Chris Van der Molen, LAC 

Harold Sellers, LAC 

Randy Schellenberg, Resident 

Shirley Koenig, City of Vernon 

 

GROUP 4: 

Casey Neathway, TAC 

Garry Haas, LAC 

Jennifer Miles, LAC 

Les Townsend, LAC 

Mike Georgetti, Resident 

Peter Gigliotti, Urban Systems Ltd. 

 

GROUP 5: 

Ehren Lee, Urban Systems Ltd. 

Glen Bouey, Resident 

Jaime Dickinson, LAC 

Jim Bodkin, LAC 

Mark Dowhaniuk, City of Vernon 

Nicole Kohnert, TAC 
 

  
 

 

 
 
 

 
 
 
 
 

 
 
The City of Vernon hosted its first public meeting for the Liquid 

Waste Management Plan (LWMP) Update in Council Chambers 

Tuesday, June 1st, 2010.  
 

The final exercise of the meeting was to engage participants in 
discussion about potential values and principles that could guide the 

development of the LWMP. Participants were seated at five tables, 

each of which included representatives from the Technical Advisory 
Committee (TAC), the Local Advisory Committee (LAC), the project 

team, the City of Vernon, and the general public (see sidebar). Each 
table had a scribe and/or facilitator. Participants’ names and 

comments were recorded on a customized worksheet that asked 
specific values-related questions. Comments were documented by 

Alliance Communications, and are presented in this synopsis.  

 
As explained on the worksheet, there are three non-negotiable 

bottom lines associated with the LWMP Update.  
 

Environment: The plan’s primary purpose is to protect the 

environment, and all options must at least meet the minimum levels 
required by legislation. 

 
Social: The plan should benefit the community. 

 

Economic: The plan must be financially sustainable in the long 
term. 

 
Within each of these areas we can develop guiding principles and 

identify priorities to guide the evaluation process. To that end, the 
following questions helped stimulate discussion about guiding 

principles and priorities.   

 
1. How can we best minimize green house gas emissions 

and our carbon footprint within the framework of the 
LWMP Update? Options? Priorities? 

 

2. How can we best maximize effluent re-use? Options? 
Priorities? 

 
3. How important are wastewater management costs 

relative to other factors (e.g., environmental and social 
issues)? 

 

 

DISCUSSION SYNOPSIS 
Public Meeting #1 

June 1st, 2010  
Vernon Council Chambers 
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Question #1: How can we best minimize green house gas emissions and our carbon footprint 

within the framework of the LWMP Update? Options? Priorities? 

 

Group 1 Group 2 Group 3 Group 4 Group 5 
1. Reduce energy 

requirements 
2. Capture energy 

already in system 
3. Reduce demand 

(flow to plant) 
 Reduce flow to plant 
 Use biosolids energy 
 Find global solutions 
 
 
 

1. Reduce water 
volumes to 
transport wastes 
to treatment 
plant 

2. Return highly 
treated water to 
Lake Okanagan 

 

1. Burn methane to 
produce 
electricity 

2. Reduce water 
consumption 

3. Choose system 
with low power 
consumption 

 Increase pump    
efficiencies 

 

1. Use alternative 
power (wind, 
solar) 

2. Manage grey- 
water 
innovatively 

3. Use wetlands 
where possible 
(Swan Lake) 

 Lower elevation 
for distribution 

 Control sources 
 Explore the use of 

digester gasses 

1. Capture and use 
methane 

2. Reduce trucking 
3. Optimize 

mechanical 
equipment (pump 
efficiency) 

 Explore heat 
exchangers 

 Minimize number 
of pump stations 

 Explore the use of 
solar and wind 

power 
 Look at district 

energy systems 
 

 
Question #2: How can we best maximize effluent re-use? Options? Priorities? 

 

Group 1 Group 2 Group 3 Group 4 Group 5 
1. Expand land use 

base (recreational, 
municipal, 
agricultural) 

1. Recycle 
greywater 

2. Extend land base 
(Coldstream 
Valley) 

3. Extend uses to 
industrial 
applications 

 Use to recharge 
local water bodies 

1. Brainstorm 
multiple options 
and measure 
using triple 
bottom line 

 Reuse greywater 
 Look at using 

other treatments 
(constructed 
wetlands, living 
machines) 

1. Maximize effluent 
uses (street 
cleaning, gravel 
washing, dust 
control) 

2. Identify industrial 
operations that 
could use 
greywater 

3. Use McKay 
Reservoir for 
snowmaking to 
control level 

 Improve public 
perception of 
greywater use 

 Supplement low 
stream flows to 
enhance fish 
habitat 

 

1. Identify 
consistent annual 
needs and users 

2. Use effluent for 
fire suppression 
and interface 
protection 
barriers 

3. Create and 
recharge 
wetlands 

 Use effluent for 
watering green 
roofs on 
commercial 
buildings 
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Question #3: How important are wastewater management costs relative to other factors (e.g., 

environmental and social issues)? 

 

Group 1 Group 2 Group 3 Group 4 Group 5 
1. Determine 

integrated life cycle 
costs 

 Consider impacts 
(social, 
environmental, 
economic) 

 Understand that 
the most 
expensive option 
may not be the 
best  

 Consider that 
each LWMP 
scenario is but 
one solution 

1. Environment is 
#1 

 More expensive 
to fix problems, 
therefore plan 
and design to 
prevent future 
problems 

1. Undertake full-
cost accounting 
(cost of dealing 
with drought 
should be 
included in 
assessing benefits 
of wastewater 
reuse) 

2. Determine cut-off 
point for cost to 
do the “right 
thing” (is 
reclaiming all 
water for other 
uses worth the 
infrastructure 
costs of purple 
pipes?)  

3. Understand that 
the willingness to 
pay more to “do 
the right thing” 
increases with 
education on 
benefits (triple 
bottom line 
benefits)  

 

1. Undertake 
research to better 
understand the 
true value of 
water and 
wastewater 

2. Analyze the 
balance between 
social and 
environmental 
needs vs. the 
costs of dumping 
into the lake 
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Attendees Organization   

City of Vernon 
Mary Jo O’Keefe City of Vernon (councillor) 

Ed Stranks City of Vernon 

Brooke Marshall City of Vernon  
Shirley Koenig (SK) City of Vernon  

Mark Dowhaniuk (MD) City of Vernon  
Andrew Marr (AM) City of Vernon  

 

Consultants 
Dan Huang (DH) Urban Systems Ltd.  

Ehren Lee (EL) Urban Systems Ltd.  
Peter Gigliotti (PG) Urban Systems Ltd. 

Joanne Harkness (JH) Urban Systems Ltd. 
Chris Town (CT) Urban Systems Ltd.  

Joanne de Vries (JdV) Alliance Communications  

 
Technical Advisory Committee 

Alanna Dean (AD) District of Coldstream   
Casey Neathway (CN) Interior Health   

Vic Jensen (VJ) Ministry of Environment   

Dale Danallanko Regional District of North Okanagan 
Kevin Murphy Ministry of Agricultural & Lands 

 

 

 
ITEM DISCUSSION ACTION 

   
1.0 Introductions / LWMP Process Review – DH (see PPTs)  

   
2.0 Overview / Results from LAC/TAC Meeting #1 – DH (see PPTs)  

   
3.0 Technical Overview of Wastewater System Components (see PPTs)  

   
 3a.  Collection – EL, DH 

 Need more flow monitoring to get a handle on flow issues. 
 Need to identify characteristics of industrial and institutional liquid waste 

(e.g., brewery, hospital) 

 The subject of odours in the sewage trunk mains should be considered. 
 SK indicated there are some areas that are problematic. 

 There is some evidence of corrosion of concrete pipes from sulphide 
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gas, but there have not been any comprehensive inspections. 

 A number of people are not connected to community sewer, especially 
around the lakeshores, and these should be documented in the Plan 

(the City has data available through its tax roll). 
 A video camera survey was undertaken in the late 1990s and a report 

should be available from the City. 
 Inflow and Infiltration is present but not a serious concern…Andrew 

Marr indicated that flows do increase after a rainstorm, but not 

significantly. 
  

     Collection upgrades are anticipated over  the next ten years. Flow   
monitoring should be used to guide upgrade programs). 

 

 3b.  Treatment – AM, PG, CT 
 Treatment can be understood as a marriage between biology and 

technology, the two byproducts being clean water and biosolids. 
 The treatment plant receives twice the BOD concentration compared to 

typical domestic sewage due to the contributions of industrial 
wastewater and trucked waste. 

 Pre-treatment is not being practiced by the industries, therefore, while 
hydraulic loading is less than half of design capacity, the organic loading 
is twice, bringing the overall plant processing capacity closer to the 
design horizon. 

 The concept of not operating the plant in Biological Nutrient Removal 
mode might not result in significant savings. 

 Odour issues at the plant have been substantially reduced. 
 

 

 3c.  Biosolids – JH 
 Biosolids are not feces, but rather excess microorganisms.  
 Biosolids have been undervalued, but that is changing. 
 Biosolids are dewatered by centrifuge to 20% solids; dryer would be 

cheaper to truck, but wouldn’t have enough moisture for composting. 
 Odour issues are the most significant in terms of public perception. 
 Ogo-Grow product sells very well, but the revenues are two percent of 

processing costs. 
 Leachate from the composting piles is collected and trucked to the 

regional septage facility. Runoff from other areas is collected and pipe to 
the McKay Reservoirf 

 Use of biosolids as landfill cover is diminishing and will soon all be 
composted as Ogo-Grow. 

 

 

 3d.  Spray Irrigation – PG, EL, AM 
 There were three potential directions put forward for discussion  
 1) the status quo;  
 2) avoid lake discharge at all costs; and  
 3) total lake discharge.  
 
1) The Status Quo (mainly spray irrigation with periodic lake discharge) 

has issues and potential concerns associated with it: 
 energy/pumping costs ($738,000/yr) are high 
 land base is shrinking 
 overapplication and seepage/erosion is a concern 
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 rates must be raised to better reflect true costs 
 the City of Vernon has a commitment to continue to serve 

landowners who currently receive the effluent 
 benefits and risks must be closely examined. 

 
2) Avoiding Lake Discharge at all costs also has issues and concerns: 

 eliminating lake discharge altogether may not be achievable 
 need more land and/or more reclamation opportunities (e.g., gravel 

washing, industrial cooling, wetland enhancement, stream 
augmentation, DWD) 

 management practices would have to be more efficient  
 seepage from reservoir would have to be examined. 
 

3) Total Lake Discharge issues and concerns: 
 While land application requires only secondary treatment, Vernon’s 

tertiary plant provides water that can safely be released into water 
bodies. 

 Resulting environmental and human health risks must be closely 
examined. 

 May have to provide compensation for existing users/ 
 MOE has no objections to a lake discharge. 
 The perception is that the general public is not in favour of a lake 

discharge, but we won’t know until we ask the question. 
 

Other comments: 
 DWD should be off the table. 
 Rapid infiltration to ground was attempted at one time, but not 

successful in that location. Perhaps there are other locations more 
suitable. 

 Stream and wetland enhancement are favoured, but outlets may still 
be considered lake discharge. 

 

 3e.  Stormwater – EL 
 Urban runoff is seriously affecting stream water quality.  
 MOE says Vernon and BX creeks are the worst in the valley. 
 MOE says stormwater quality issues must be addressed in this LWMP, 

or it will not sign off on the LWMP.  
 The lack of stream water quality monitoring data must be addressed. 
 Andrew Marr has some water quality data on BX Creek which he will 

provide to the project team. 
 

 

4.0 Discussion of Multiple Account Evaluation - EL  
   
 Meeting adjourned at 5:15pm  

 
 
The preceding is the writer’s interpretation of the proceedings and any discrepancies and/or 
omissions should be reported to the writer. 
 
URBAN SYSTEMS LTD. 
 
Joanne de Vries (Alliance Communications) 
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Technical Advisory Committee 
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Edwin Chan (EC) Interior Health  
Vic Jensen (VJ) Ministry of Environment  
Mike Reiner (MRe) Ministry of Environment 
Mike Carlson (MC) Ministry of Forest and Range   
Dale Danellanko (DD) Regional District of North Okanagan   
 
Local Advisory Committee 
Garry Haas (GH)    
Harold Sellers (HS) North Okanagan Naturalists Club   
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Jaime Dickinson (JD) City of Vernon Envir. Adv. Comm.   
Jennifer Miles (JM)    
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ITEM DISCUSSION ACTION BY 

   
1.0  MEETING FORMAT  
   
 A series of slide presentations were conducted under 5 categories: 

 
1. Sewage Collection System 
2. Sewage Treatment System 
3. Biosolids Processing 
4. Reclaimed Water Reuse System 
5. Stormwater System 
 
Each category was presented with the Overview of Concerns, as well as the Ideas 
for dealing with the concerns which were expressed in previous TAC / LAC 
meetings. The Committee members were asked to comment on the concerns and 
the ideas, and bring forward  any additional concerns and ideas.  
 
The slides for each section are included in these notes for the benefit of those 
who did not attend, followed by the members’ comments under each category. 

 



3/16/2011

1

Sewage Collection System

Overview

―Over 220 km of piped system (gravity and forcemain) 
throughout the City

― Current system services majority of residents / 
businesses in Vernon

I l d   t   f th  Di t i t  f C ld t h d ― Includes parts of the District of Coldstream – shared 
services agreement

Concerns

1. Age and condition of collection system

Sewage Collection System

2. Contribution of Inflow and Infiltration (I & I)

3. Hydraulic capacity of collection system to accommodate projected 
growth

4. Submarine trunk sewer in Okanagan Lake

5. Efficiency of the pumping system and its energy consumption

6. Potential for gas/odour formation in the collection system

7. Sewer agreement with the District of Coldstream

8. Timing and potential costs to connect properties currently on 
septic systems

9. Sewer extensions to new areas through/adjacent to ALR lands



3/16/2011

2

Ideas

— Current system is best for collecting community sewage and 
protecting environment; however  water conservation/reuse 

Sewage Collection System

protecting environment; however, water conservation/reuse 
should be encouraged

— Asset Management program to address age/condition issues 
through long‐term capital replacement and refurbishment

— Monitoring program (e.g. flow meters, video camera) to 
manage flow, determine and fix I&I issues, address collection 

t   d  i   d    d i    system odour issues, and measure and improve energy 
efficiency

— Hydraulic capacity issues to accommodate growth to be 
addressed through the Sewer DCC (Development Cost Charge) 
program, upgraded as required

Ideas

— Submarine trunk in Okanagan Lake being addressed by City, 

Sewage Collection System

eventually to be replaced by Tronson Road forcemain

— Sewer agreement with Coldstream recently updated; 
monitor flows and continue dialogue regarding land use to 
ensure that the collection system can accommodate future 
growth in Coldstream

— Create long‐term plan to connect existing non‐sewered
areas, as appropriate; priority areas would be developed 
areas with relatively high environmental impact (e.g. near 
watercourses or environmentally sensitive areas)
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Sewage Collection System
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2.0  COMMENTS ON SEWAGE COLLECTION SYSTEM  
   
2.1 Additional Concerns  

  
There is currently no time limit for hooking up to a  sewage collection system in 
new Local Service Areas. 

 

   
 Canadian Lakeview Estates status is unknown – is it hooked up to a central plant?  
   
 What are the environmental risks of areas that are currently on septic tank 

systems. 
 

   
 Infiltration and Inflow from service connections – is it significant?  
  

 
 

2.2 Additional Ideas  
   
  

Establish and enforce time limits for hook-up in new Local Service Areas. 
 

   
 City will negotiate with Canadian Lakeview Estates at time of potential ownership.  
   
 Enforce low flow fixtures bylaw in new developments.  
   

 Prioritize service areas based on risk.  
   
 Examine RDNO Regional Growth Strategy for areas of potential growth.  
   
 Install inspection chambers in new service connections. Consider retrofit of 

inspection chambers in existing services to facilitate video inspection. 
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1

Sewage Treatment System

Concerns

1. Brewery Waste

2. Trucked Waste

3. Sani‐Dumps

4. “The Rise”

5. Cost of BNR

6. Odours

7. Standby Power

8. Long Term Expansion4. The Rise 8. Long Term Expansion

1. Brewery Waste

Sewage Treatment System

Ideas

―Raise Tariffs

― Pre‐treat at Brewery

― Pre‐treat at VWRC

―Dedicated pipe to separate treatment
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Sewage Treatment System

2. Trucked Waste

Ideas

― Improve Vigilance

―Require manifest

―Relocate to VWRC

―Relocate to Ogo‐Grow site

3. Sani‐Dumps

Sewage Treatment System

3. Sani Dumps

Ideas

― Improve Vigilance

― Search for new location
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Sewage Treatment System

4. “The Rise”

Ideas

― Investigate supply from McKay Reservoir

Sewage Treatment System

5 Cost of BNR5. Cost of BNR

Ideas

― Convert back to conventional

― Consider periodic lake discharge without P removal
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Sewage Treatment System

6 Odours6. Odours

Options

― Ensure continued management

Sewage Treatment System

7. Standby Power7 y

Options

― Add generators

― Increase storage
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Sewage Treatment System

8. Long Term Expansion

Options

― Reduce water consumption

― In‐house re‐use

― Smaller footprint reactorsSmaller footprint reactors

― New site at Marshall fields
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3.0  COMMENTS ON SEWAGE TREATMENT SYSTEM  
   
3.1 Additional Concerns  

  
No additional concerns. 

 

  
 

 

3.2 Additional Ideas  
  

Work with the brewery to separate re-usable products such as hops for cattle 
feed (possibly already being done). 

 

   
 City has embarked in a joint study with the brewery to examine options for 

dealing with brewery wastewater. 
 

   
 Some members favour re-location of the trucked waste facility to the VWRC site 

for improved supervision and operation. 
 

   
 Some members favour a single supervised Sani-Dump site at a convenient 

location 
 

   
 What is the potential to increase treatment levels to return effluent to the potable 

water system? There is currently no legislation which would allow this. MoE will 
consider proposals for return of effluent to a non-potable water network.  

 

   
 MoE will consider options for lake discharge. One option could include a specified 

period of discharge for all the flow if this could guarantee that no other 
discharges would occur for the remainder of the year. 

 

   
 The cost of re-configuring the plant process to conventional (non-BNR) is 

considered wasteful. 
 

   
 Examine more efficient processes in the long term to avoid moving to a new site. 

Make the best use of the existing VWRC site. 
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Biosolids Processing

Biosolids Processing

Concerns

1. Diversion to Landfill

2. Acceptability of Product

3. Odours

4. Costs

5. Long‐term Security

6. Visual Screening
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1 Diversion to Landfill

Biosolids Processing

1. Diversion to Landfill

Ideas

―Diversion has stopped

2 Acceptability

Biosolids Processing

2. Acceptability

Ideas

― Ensure conformance to feedstock requirements

―Discussion with City of Vernon
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Biosolids Processing

3. Odours

Ideas

― Conduct odour survey

― Formalize odour managementg

Biosolids Processing

4. Costs

Ideas

―Optimize operations

― Increase marketing effortsg
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Biosolids Processing

5. Long‐term Security

Ideas

― Partnering with Kelowna for product promotion

Biosolids Processing

6. Visual Screening

Ideas

― Tree Planting – demonstration project
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Biosolids Processing
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4.0  COMMENTS ON BIOSOLIDS PROCESSING  
   

4.1 Additional Concerns  
  

Transportation and the issues relating to truck traffic and for potential spills. 
 

   
 Lack of public education on the compost product (Ogo-Grow).  
   
 Is there an issue with micro-constituents (heavy metals, pharmaceuticals) in the 

compost product? 
 

  
 

 

4.2 Additional Ideas  
  

Can yard waste be used for composting biosolids? Not recommended – only 
woody material (chips) with a high Carbon content is recommended. 
Soft yard waste such as grass clippings are composted separately. 

 

   
 Provide biosolids education in school programs.  
   
 Promote wider use of Ogo-Grown in gardens.  
   
 Stop using water to convey waste – promote composting toilets; avoid 

pharmaceuticals in the wastewater stream. 
 

   
 Is it possible to integrate solid waste processing and biosolids processing?  
   
 Consider broader resource recovery strategies.  
   
 What are the GHG emissions from the composting process?  
   
 Use the compost  product to plant and grow trees around the site.  
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Reclaimed Water Reuse System

Overview

― The Spray Irrigation Program has 33 years of 
experience

―Annual effluent production is 4.66 Billion liters

―Applied to land through Agreements (primary)

S  l   f l d i   t ― Some loss of land in recent years

― “Beneficial reuse of water”

Reclaimed Water Reuse System
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Concerns

Reclaimed Water Reuse System

1. Operating Costs

2. Land Base Requirements

3. Over Application Risks

4. Long‐term effects on 
il

5. Mackay Reservoir

6. Standby Power

7. Lake Discharge

soils

1. The Operating Costs
(Energy and Infrastructure)

Reclaimed Water Reuse System

Ideas

―More irrigation at lower levels

―Multiple grades of effluent (reduce treatment)

Grey water reuse―Grey water reuse

―Allow for greater portion of lake discharge

―Develop a separate Utility (self sufficient)
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2. Land Base Requirements
(more needed and how much is uncertain)

Reclaimed Water Reuse System

Ideas

― Conservation / Reuse

― Lake Discharge

― Change crop type to increase need (strategy)Change crop type to increase need (strategy)

―New land agreements e.g. Coldstream Ranch

― Create wetlands

3. Over Application Risks

Reclaimed Water Reuse System

(seepage and erosion)

Ideas

― Investigate hydrology and hydrogeology

― Closely monitor application and climate
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4. Long‐term Effects on Soils

Reclaimed Water Reuse System

(salts and nutrient loss)

Ideas

―Monitor soils

― Create remediation plans

―Additives to Reclaimed Water

Reclaimed Water Reuse System

5. Mackay Reservoir
(size and reliability of storage)

Ideas

―Review condition and determine risks

― Confirm long term storage needs
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6. Standby Power
(pumps down)

Reclaimed Water Reuse System

(p p )

Ideas

―Determine costs of standby power

― Increase storage near VWRC to store through 
an eventan event

―Develop on‐site power

7. Lake Discharge

Reclaimed Water Reuse System

(“unknowns”: fish, pharmaceuticals, impact to intakes in OK 

Lake, loss of beneficial re‐use and risk of plant malfunctions)

Ideas

― Complete environmental assessment

Dete i e  o t of pote ti l flo  / ―Determine amount of potential flow / 
discharge
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5.0  COMMENTS ON RECLAIMED WATER REUSE SYSTEM  
   

5.1 Additional Concerns  
  

Is reclaimed water priced properly? 
 

   
 Is there sufficient land (for irrigation) for the long term?  
   
 Is there any concern over aquifer contamination?  
   
 Quality of water on McKay reservoir shoreline; is it a concern?  
   
 What are the impediments to outfall use?  
   
 Is there sufficient monitoring to identify problems before they become serious?  
  

 
 

5.2 Additional Ideas  
  

Review reclaimed water pricing (Council has endorsed an increase of 6 to 7% per 
year). 

 

   
 Investigate further the Coldstream Ranch option for irrigation expansion.  
   
 Investigate connection to the Duteau Creek raw water pipeline (the pipeline plan 

is completed and should be available from Al Coxworth). 
 

   
 MoE suggested that the Operating Certificate (O.C.). could be modified to allow 

all the flow through the outfall for a limited time seasonally. Consider amending 
the O.C. accordingly. 

 

   
 Recommend greater collaboration with RDNO and Coldstream regarding irrigation 

opportunities. 
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Overview

Stormwater System

― LWMPs are to manage liquid wastes and reduce 
pollutant loading

― 2 lenses include sanitary and stormwater

―Best practices implemented pre‐LWMP

―Runoff issues have been grouped into 3

Stormwater System
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Concerns

Stormwater System

1. Relatively unknown sources and amounts of 
contamination

2. High runoff and volumes

3. Pollution of lakes and creeks

1. Relatively Unknown Sources & Amounts of Contamination
(bacteria, total suspended solids, phosphorous, CL2, metals)

Stormwater System

Ideas

― Reduce hard surfaces

―More quality monitoring

― Hold back runoff & infiltrate

― Store & treat on‐site

―More street sweeping and maintenance 

―More BMPs for Construction
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Stormwater System

2. High Runoff and Volumes
(impervious surface and direct discharge)

Ideas

― Reduce hard surfaces

― Use porous paving

― Disconnect roof leaders

― Store / attenuate on‐site

― Update City’s Bylaws and 
Building Standards

b
―More BMPs for Construction

― Holdback runoff and 
infiltrate

― Urban Re‐use

Stormwater System

3. Pollution of Lakes and Creeks
(contaminants, loss of riparian areas and fish habitat issues)

Ideas

― “All of the Above, Plus….”

― Bylaw updates

― Increase awareness by all 

― Develop new ways to fund 
environmental 
improvements

― Enhance existing Riparian 
citizens

― Create incentive programs 
for innovation during 
development

g p
Areas

― Restore Riparian Areas over 
time
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6.0  COMMENTS ON STORMWATER SYSTEM  
   

6.1 Additional Concerns  
  

Is street sweeping adding to the problem? 
 

   
 Are there standards for site vegetation and site development?  
   
 Is there a risk to application of salt on the roads during the winter?   
   
 Are pesticides a problem with runoff?  
   
 How do capital works get funded?  
   

6.2 Additional Ideas  
  

Create a landscape standards bylaw. 
 

   
 Ban pesticide use.  
   
 Review and update the City’s salt management plan.  
   
 Create a stormwater utility.  
   
 MoE has new guidance documents for stormwater.  
   
 Reference to provincial “water bucket” and provincial standards and tools.  
   
 Use a vacuum for street sweeping.   

 
 
The preceding is the writer’s interpretation of the proceedings and any discrepancies and/or 
omissions should be reported to the writer. 
 
URBAN SYSTEMS LTD. 

 
 
 
 
Megan Rave 
 
/mr 
 
U:/Projects KEL\1085.0027.01\Meeting Notes\MMarch 16,2011.doc 
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MANAGEMENT

Liquid WasteLiquid Waste
MANAGEMENTMANAGEMENT

PLANPLAN

MANAGEMENTYou might not think often about what goes down your
drain or toilet, or where it ends up, but managing liquid
wastes effectively is important, and the focus of a

planning exercise being undertaken by the City of Vernon with
input from residents and other key stakeholders. The three-stage
Liquid Waste Management Plan (LWMP) Update, as required by
BC’s Ministry of Environment, will help guide wastewater manage -
ment and pollution prevention decisions for the next 20 years.

Why should you
participate?
A LWMP is most effective if area
residents are involved in its
development and implementation.
In this case, a citizen-driven
process will ensure a plan that

not only reflects residents' 
wants and needs, but that also
contributes to the region's long-
term social, environmental, and
economic health.

By establishing advisory
committees involving representa -
tives from various geographic

‘Long-term plan’ continues on page 2

“Working together 
for sustainable

wastewater solutions”

April 2010

City of Vernon and residents
build a long-term plan to
best manage liquid wastes

areas, interest groups, and senior
government agencies, the City of
Vernon confirms that stakeholder

involvement — and, ultimately,
public input and support — is
critical to the success of its plan. 

These committees — the
Technical Advisory Committee
(TAC) and the Local Advisory
Committee (LAC) — will oversee
plan development, review the
resulting recom mendations, and
ensure meaningful public parti -
cipation throughout the process.  

The City of Vernon will keep
you abreast of the LWMP Update
process via its website,
newspaper articles and ads, and
newsletters. It will also provide a
variety of opportunities for input
at public meetings and open
houses, and through surveys.   The City of Vernon’s Liquid Waste Management Plan, first adopted in 1999, is now obsolete

and will be updated to reflect current conditions and preferences. Stage 1 is underway;
Stages 2 and 3 will be undertaken in 2010 and 2011 respectively.

You’re invited to participate!
The City of Vernon is undertaking an update of its LiquidWaste Management Plan. To ensure residents' waste -water management wants and needs are met, the projectprovides many opportunities for public education andinput. During Stage 1, which will unfold before the end ofAugust, you are invited to meet the Technical AdvisoryCommittee and Local Advisory Committee members, and toshare your comments and concerns about current waste -water manage ment challenges and potential solutions.To that end, please watch the city website (www.vernon.ca)and local newspapers regarding public meetings and asubsequent newsletter, which will contain a mail-in survey.For more information, or to have your email address addedto our distribution list for project updates, please contact:

Joanne at 250-766-1777vernonLWMP@urban-systems.com
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Why update the
Vernon LWMP?
The City of Vernon is located in
the hub of a unique corner of the
Okanagan Basin, with a
significant hydrologic system that
includes four lakes (Okanagan,
Kalamalka, Swan and Goose),
three creeks (Vernon, Coldstream
and BX), the Duteau Watershed
and various streams, ponds 
and wetlands. 

To help protect this invaluable
resource, the City of Vernon
developed its first Liquid Waste
Management Plan in 1999. Now
obsolete, the plan must be
updated to reflect current social,
environmental and economic
interests and objectives. 

Elected officials and city staff
are keen to improve wastewater
collection, pre-treatment,
treatment, reuse, storage,
disposal and biosolids practices,
recognizing that an updated plan
and the resulting policies,
practices and projects will

improve the quality of area
streams, lakes and agricultural
lands now and into the future.

What specific issues
will be addressed by
the LWMP?
A long-term Ministry of Environ -
ment goal is to prevent all
pollution from wastewater
sources. To that end, the 
province works with local
governments to help them adopt
proactive pollution-prevention
principles and practices, best
available pollution-control
technologies, and polluter-pay
policies and fees. 

Since its first LWMP was
developed a decade ago, the City
of Vernon has focused on the 
5Rs of wastewater management:
reduction, reuse, recycling,
recovery, and research. It’s
expected that the current LWMP
process will further help the city
and other key stakeholders: 

• explore water and wastewater
management challenges and
options through a watershed lens

• investigate options for 

Long-term
plan continued from page 1

Project consultant Urban Systems will conduct an audit of
Vernon's Water Reclamation Centre to assess effectiveness
and operational efficiencies of the preliminary, primary,
secondary, tertiary and solids management processes. The
goal is to ensure the plant uses best available technology, is
energy efficient, and meets the wastewater treatment
needs of the community over the next 20 years.

What is a Liquid Waste
Management Plan?

ALiquid Waste Management Plan (LWMP) charts a
community’s future course of action for managing,

collecting, and treating sewage and other wastewaters, and
for disposing of or reusing wastewater effluent. To help a
community meet its wastewater objectives, a LWMP can also
recommend lot sizes, zoning constraints in unsewered areas,
water conservation programs, and public education
programs for improving septic system performance. 

BC’s Environmental Management Act allows regional districts
and municipalities to develop LWMPs for approval by the
Minister of Environment. Used as a tool to develop effective
and affordable solutions to local liquid waste challenges, a
LWMP enables a community to:

• protect human and environmental health
• develop strategies to minimize wastewater generation
• meet water conservation goals
• prohibit discharge of effluent to lakes from private 

sources
• maximize use of reclaimed water 
• provide access to available senior government 

funding. 

It also helps a community protect its financial investment in
wastewater infrastructure by creating proactive solutions
rather than reacting to problems as they arise. The planning
horizon can be 20-40 years.  

The provincial Ministries of Environment and Health
encourage LWMPs, particularly for rural areas that utilize
onsite wastewater treatment and disposal systems such as
septic tanks. Regional or municipal governments are
requested to engage in a three-phase process that: 

1) investigate existing conditions and identify problem
areas 

2) identify and research potential improvements 
3) provide detailed technical and costing information 

for the most socially, environmentally, an economically 
acceptable wastewater management solutions.

Public participation is essential for the development of an
effective LWMP, especially considering that any resulting
recommendations will be funded by residents living within
the plan area. In Vernon’s case, recruited stakeholders and
residents will sit on either a Technical Advisory Committee or
a Local Advisory Committee, while the public at large is
encouraged to attend open meetings and open houses, and
to provide input via surveys.
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costing. At this point, input
will be encouraged via the
city’s website and a news -
letter and survey. The research
findings, committee discussions
and public feedback will guide
development of the Stage 1 Report,
which, after being adopted by city
council and approved by BC’s
Ministry of Environment (MoE),
will usher in the second phase. 

During Stage 2, participants
will identify and further examine
wastewater management options
considered effective, affordable
and environmentally beneficial by
advisory committee members.
Again, public input will be

encouraged via the city's
website, a newsletter, and an
open house. The resulting Stage
2 Report – which will outline
the selected option(s), along
with estimated life-cycle costs
and potential user fees – will
then be adopted by council and
approved by MoE.

Stage 3, and the subsequent
final report, will present the
selected option(s), discharge
standards and implementation
and funding strategies and
schedules. When adopted by
council and approved by MoE,
the final report will be con -
sidered Vernon’s new LWMP.

mini mizing wastewater
contamination

• maximize collection system
capacities

• identify and leverage
opportunities for expanded
reuse of wastewater effluent and
municipal sewage sludge

• optimize stormwater
management practices and
programs. 

Participants will use industry best
practices and information about
innovative pollution-prevention
technologies and polluter-pay
principles to drive the complex
option evaluation process.

How will the 
process unfold?
In Stage 1 of the three-part
LWMP process, advisory
committee members, city staff,

and the public will identify
current wastewater challenges
and explore potential solutions
relating to the aforementioned
watercourses and surrounding
lands. To that end, project
consultant Urban Systems 
Ltd. will:

• conduct a land use and
community growth overview

• assess the city’s effluent
disposal program 

• audit the Vernon Water
Reclamation Centre 

• review biosolids management
practices

• assess stormwater management
practices.

The resulting findings will
drive committee discussion
regarding potential wastewater
treatment options and preli -
minary order-of-magnitude

How is Vernon wastewater
managed now?
The City of Vernon’s Operation Services Division is
responsible for the treatment and beneficial reuse of all
residential, commercial and industrial wastewater
generated in Vernon, parts of Coldstream, Okanagan
Landing and Blue Jay Subdivision. About 95% of
properties within the City of Vernon are are sewered;
the rest rely on septic tanks for wastewater treatment.    

Wastewater is directed to the Vernon Water Reclama -
tion Centre (VWRC), which was updated in 2006 and
currently treats 13 million litres daily from about 
50,000 people in Vernon and part of Coldstream.
Wastewater undergoes primary, secondary and tertiary
treatment. Solids from primary treatment are fermented
and digested, while secondary solids are thickened.
Blended primary and secondary solids are then dewatered and composted. The final product is rich in nutrients and sold
commercially as Ogo-Grow.

Reclaimed water — the end product of wastewater treatment — is pumped seven kilometres to the MacKay Reservoir on
Commonage Road. From late April to early October, reclaimed water is drawn from the reservoir, chlorinated and then used to
irrigate about 970 hectares in the Commonage area south of Vernon, including Predator Ridge Golf Resort, Vernon Golf &
Country Club, Vernon Seed Orchard, Kalamalka Forestry Centre and Pacific Regeneration’s Vernon Nursery. The Spray Irrigation
Program also includes large tracts of agricultural land used for grazing and hay production.

For more information, please contact: 

Joanne at 250-766-1777
or

vernonLWMP@urban-systems.com

Vernon's renowned Spray Irrigation Program prevents
wastewater effluent from being pumped into area lakes.
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Advisory Committee Mandate & Members

As part of its Liquid Waste Management Plan (LWMP) Update,
the City of Vernon established two advisory bodies to help 

guide the development of the plan. 

TECHNICAL ADVISORY COMMITTEE
The Technical Advisory Committee (TAC) will work with project
consultant Urban Systems and City of Vernon staff to pinpoint
existing wastewater management challenges and to identify and
evaluate potential treatment options. The TAC will meet separately
and with the LAC several times throughout the process. 

Proposed TAC Member Organizations
• Ministry of Environment
• City of Vernon
• District of Coldstream
• Regional District of the North Okanagan
• Okanagan Indian Band
• Ministry of Agriculture
• Ministry of Forests and Range
• Interior Health
• Department of Fisheries and Oceans
• Environment Canada
• Ministry of Community and Rural Development

LOCAL ADVISORY COMMITTEE
The Local Advisory Committee (LAC) — with diverse repre -
sentation from all sectors — reviews and provides feedback on
wastewater management challenges and options  presented by the
TAC, contributes to the development of the overall plan, and
ensures that proposed policies, practices, programs, and projects
are in the best interests of all Vernon residents. Another LAC
responsibility is to ensure healthy public participation throughout
the three-part process.  

Proposed LAC Member Organizations
• City of Vernon (staff and preferably at least 1 councillor)
• Agriculture Community
• Coldstream Ranch
• Vernon Fish and Game Club
• North Okanagan Naturalists Club
• Urban Development Institute
• Chamber of Commerce
• Department of National Defence
• Greater Vernon Parks and Recreation
• School District 22
• Allan Brooks Nature Center
• City of Vernon Environmental Advisory Committee
• Okanagan Basin Water Board
• Neighbourhood Associations
• Predator Ridge

250-550-3634

vernonLWMP@urban-systems.com

Residents and tourists alike enjoy Vernon's many natural
assets, including beaches such as this one in Paddlewheel
Park. The City of Vernon's LWMP Update will help preserve
the environmental and recreational values associated with
north Okanagan waterways.
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