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DISTRICT OF POWELL RIVER 

LIQUID WASTE MANAGEMENT PLAN – STAGE 2 
 

EXECUTIVE SUMMARY 
 
 
The District began the preparation of a Liquid Waste Management Plan (LWMP) in December 

2002.  In accordance with provincial guidelines, the District engaged a technical consultant 

(Dayton & Knight Ltd., Consulting Engineers), and formed a project technical team, a Steering 

Committee, and a Joint Advisory Committee.  The Joint Committee included representatives of 

various government agencies, local members representing a cross section of the community, 

District staff, and Council.   

 

The technical team and the Joint Advisory Committee developed a number of draft liquid waste 

management options for consideration by the community.  Important issues central to wastewater 

collection and treatment included problems associated with the existing treatment plant at 

Westview, and site selection for a new consolidated plant to serve the Westview and Townsite 

areas.  Other issues included source control of contaminants, wastewater volume reduction 

through water conservation, reclamation and reuse of treated wastewater, beneficial reuse of the 

solid residuals (biosolids) produced by wastewater treatment, and management of stormwater 

runoff.  All of these issues were considered in developing the draft LWMP options. 

 

Essential to the success of the LWMP process is effective public consultation.  The public 

consultation program for Stage 2 commenced with the formation of the Steering, Technical and 

Public Advisory Committees and continued throughout Stage 2.  Public input was obtained by 

conducting an open house meeting to explain the draft LWMP options to members of the 

community and to ask for their comments and suggestions.  Feedback from the public was 

considered by the Joint Advisory Committee in refining the draft options and in identifying the 

preferred options.  The draft Stage 2 LWMP was adopted by Council on July 12, 2005, and was 
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then submitted to the Province for approval.  Detailed documentation of the public consultation 

process is contained under separate cover, and a summary is included in Section 2 of this report.   

 

Source controls are used to discourage the discharge of wastes to the sanitary sewer (and storm 

drainage system) that may degrade the quality of receiving waters, or hinder the efficiency of 

treatment facilities.  These discharges may enter the system via service connections from 

buildings, or from pumper truck discharges at treatment facilities (e.g. septage and trucked liquid 

waste from private businesses).  Source controls can be implemented through either a regulatory 

or an educational approach, or through a combination of the two.  Recommendations for source 

control for the Powell River LWMP include the development of a sanitary sewer source control 

bylaw, and an education program aimed at public and private sector sewage dischargers. 

 

Volume reduction programs are aimed are reducing the liquid volume reaching sewage treatment 

plants.  The principal areas of potential volume reduction are infiltration and inflow (I&I) of 

stormwater into the sewage collection system, and a reduction of water leaving buildings within 

the service area.  Recommended volume control measures for Powell River include I&I 

reduction programs for the Townsite, Westview, Cranberry and Wildwood service areas, as well 

as the development of an education program, and reuse of reclaimed effluent on-site at the new 

consolidated wastewater treatment plant. 

 

Provincial guidelines call for the inclusion of stormwater management in liquid waste 

management plans.  Recommended stormwater initiatives for the Powell River LWMP include 

the preparation of a Master Drainage Plan, review of development approval procedures to ensure 

that stormwater issues are considered at the outset of the planning process, promotion of on-site 

infiltration, a storm drainage bylaw with accompanying enforcement policy, inclusion of 

stormwater issues in the source control program, and a stormwater monitoring program. 

 

Non-point source pollution includes on-site septic tank and ground disposal systems.  There are 

only a few on-site systems within the District of Powell River.  Wastewater discharges from 

boats are a second non-point source.  Recommendations for non-point source pollution include 

ensuring that charges for accepting trucked waste reflect the costs of treatment, improvements to 
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the Wildwood lagoon, and consideration of a boat holding tank pump-out station at Westview 

Marina. 

 

The LWMP terms of reference included an evaluation of the Wildwood wastewater treatment 

lagoon.  The lagoon receives collected domestic wastewater from the Wildwood area, as well as 

trucked septage from areas within the District of Powell River and the Powell River Regional 

District.  Recommended upgrades to the Wildwood Lagoon include the addition of two more 

floating aerator/mixers, a headworks/screening facility and a receiving facility for trucked waste.  

In addition, an annual budget is recommended for eventual removal and dewatering of 

accumulated solids. 

 

The Ministry of Water, Land and Air Protection (MWLAP) has placed the District on notice by 

letter, dated 17 July 2001, stating that they have concerns of the effluent bypass and the sludge 

discharge through the outfall from the Townsite wastewater treatment plant.  The MWLAP 

stated that the existing Townsite plant must be upgraded to meet current ministry standards and 

that a schedule should be developed to accommodate the upgrade. 

  

To date the Westview Wastewater Treatment Plant (WWTP) is progressively unable to meet the 

permit requirements set out by the MWLAP due to the continual deterioration of the membranes.  

Due to the time required to fund, design and build an alternative sewage treatment plant, the 

District included as a component of the LWMP a scope of work to review the existing operation 

of the Westview Sewage Treatment Plant.  It is recommended that further capital expenditures at 

the Westview facility be minimized, so that financial resources can be conserved for investing in 

the new consolidated facility serving Westview and Townsite.  The District purchased 84 

additional membrane modules in 2004 at a cost of $180,000 for use in replacing failed membranes 

over the next 5 years. 

 

Due to the failures of the membrane WWTP at Westview to meet its permit requirements and the 

high costs to operate the facility as well as the MWLAP’s concern with the Townsite treatment 

plant, the District included the identification of a site for a facility designed to consolidate the 

Westview WWTP and Townsite WWTP into one common updated facility as a component of 

  
 
213.8 ©2005 Dayton & Knight Ltd. Page ES-3 



the LWMP.  The consolidation study report is contained under separate cover.  A summary of 

the findings is included in Section 8.0 of this report.  The site identified for the consolidated 

facility is the Waste Transfer Site. 

 

Management of the solid residuals (biosolids) produced by wastewater treatment are an 

important component of LWMPs.  Until recently, the District of Powell River shipped treated 

biosolids to Vancouver Island for composting.  Biosolids produced by the District are currently 

being trucked to the Sechelt area for mine reclamation under a five-year agreement with Sylvis 

Environmental.  The District is currently investigating alternative options for beneficial use of 

biosolids that can be implemented when the agreement expires in 2009.  As a component of this 

initiative, the District recently undertook two demonstration projects for forest fertilization using 

the biosolids produced at the Westview WWTP.  The demonstration trails showed that the 

biosolids produced at Westview WWTP were suitable for fertilization of a hybrid poplar 

plantation, provided that the biosolids were stockpiled for 3 months prior to application to reduce 

the number of fecal coliform organisms.  The biosolids were not suitable for application to 

natural forest stands, due to the physical nature of the product. 

 

A sustainable biosolids management program should contain more than one alternative for 

beneficial use of the product, since changing circumstances may eliminate one or more 

alternatives in future.  With this in mind, the approach recommended for the District of Powell 

River includes building on the success of the poplar plantation demonstration, and investigation 

of further options for beneficial use of the biosolids produced at the future consolidated WWTP. 
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DISTRICT OF POWELL RIVER 

LIQUID WASTE MANAGEMENT PLAN – STAGE 2 
 

1.0 INTRODUCTION 

 

This report presents the findings for Stage 2 of the Liquid Waste Management Plan (LWMP) for 

the District of Powell River (District); the Stage 2 LWMP was adopted by Council on July 12, 

2005. 

 

1.1 Background 

 

The District, home to some 14,000 people, is serviced by three sewage treatment plants 

(Wildwood, Townsite and Westview) as illustrated on Figure 1-1.  Each plant provides a 

secondary level of treatment and each discharges effluent through an outfall to Malaspina 

Strait.  The discharges are authorized under Permits issued by the B.C. Ministry of Water, 

Land & Air Protection (MWLAP).  In the mid 1990s the Westview plant was upgraded to 

incorporate membrane technology to treat the base flows (up to 4,600 m3/d) and 

equivalent primary treatment for the higher flows (up to 13,640 m3/d).  The amended 

Permit issued by the MWLAP that authorized the upgraded discharge included the 

requirement to complete a Liquid Waste Management Plan (LWMP). 

 

In March 1998 the District Council passed a motion to complete the LWMP.  Stage 1 of the 

plan was completed for the District by NovaTec Consultants in May 2001.   

 

Guidelines for developing a LWMP were produced in 1992 by the MWLAP (B.C. 

Environment 1992a).  The guidelines suggest a three-stage process, each involving 

meaningful public consultation.  Stage 1 is intended to identify existing conditions, to 

project development, and to consider a range of treatment and disposal options.  Treatment 

and disposal options that have merit are advanced to Stage 2 for more detailed evaluation.  
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Finally, the selected option is described and costed, the implementation schedule is 

developed, and draft operational certificates are prepared in Stage 3.  When the Stage 3 

plan is approved by the Minister of Water, Land and Air Protection, the District has the 

authority to implement the plan.  Permits are cancelled in favour of operational certificates 

issued under the LWMP. An approved LWMP also allows the District to implement the 

works without further approvals being sought from the electorate.  An approved LWMP 

should be updated from time to time (e.g. every 5 to 10 years), to monitor progress and 

evaluate changing conditions and new technologies. 

 

1.2 Stage 1 Report 

 

The Stage 1 report was completed in 2001. In general, the Stage 1 contents comply with 

the MWLAP guidelines in providing data and analysis on the following issues (NovaTec, 

2001): 

 

• community setting and land use; 

• sewage collection system; 

• sewage treatment plants; 

• sewage flows; 

• volume reduction measures (including inflow and infiltration); 

• source control measures; 

• septage and biosolids treatment and disposal/reuse; 

• stormwater collection system; 

• receiving environment; 

• population and sewage flow projections; 

• treatment and disposal regulations; and 

• sewer and pumping station overflow upgrade requirements. 

 

Following the Stage 1 data review and analysis phase, seven concept designs for sewage 

treatment and disposal of effluent to Malaspina Strait were developed and costed as 

summarized in Table 1-1.  Common to each option was the upgrade of the Wildwood 
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lagoon.  Options 1 and 1A provided for retention of the existing Westview and Townsite 

plants and their upgrade.  Options 2 to 5 combined the Westview and Townsite flows. 

 

Biosolids treatment and reuse/disposal options were developed to a concept design level 

in Stage 1 as summarized in Table 1-2.  Evaluation of the options for combined sewage 

treatment and biosolids handling ranked Option 1A first when costs were weighted 50% 

or higher.  When a greater weight was assigned to non-cost factors (35/65, cost/non-cost), 

then Option 4 ranked first (NovaTec, 2001). 

 

TABLE 1-1 
COST ESTIMATES FOR SEWAGE TREATMENT OPTIONS INCLUDING 

UPGRADING WILDWOOD LAGOON (from NovaTec, 2001) 
Option Description Capital Cost Operating Cost Present Value 

1 Upgrade Westview and Townsite 
Plants 

$13,900,000 $660,000 $25,000,000

1A Upgrade (MBBR + DAF) Westview 
and Townsite Plants 

$13,600,000 $660,000 $24,400,000

2 Integrated Westview Site Plant $15,600,000 $610,000 $26,000,000
3 Integrated Townsite Site Secondary 

Plant 
$19,700,000 $620,000 $30,000,000

3A Integrated Townsite Site Primary 
Plant 

$10,400,0001 $510,000 $19,000,000

4 Integrated Transfer Site Plant $21,000,000 $650,000 $32,000,000
5 Integrated Pacifica Lands Site Plant $22,100,000 $650,000 $33,000,000 

1 Cost of extending the outfall if necessary is not included. 
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TABLE 1-2 
COST ESTIMATES FOR BIOSOLIDS HANDLING OPTIONS 

(from NovaTec, 2001) 

Option Description 
Separate or 

Integrated Liquid 
Treatment 

Capital Cost 
Annual 

Operating 
Cost 

Present 
Value 

Hauling Raw Dewatered Biosolids to Comox 
I Handle at Westview and 

Townsite 
Separate $600,000 $310,000 $5,900,000

III Handle at Westview Integrated $600,000 $310,000 $5,700,000
IV Handle at Townsite, 

Transfer or Pacifica 
Integrated, 
Secondary 
Treatment 

$800,0001 $310,000 $5,800,000

IVA Handle at Townsite, 
Transfer or Pacifica 

Integrated, Primary 
Treatment 

$300,0001 $170,000 $3,100,000

Stabilization and Dewatering Powell River2

II Pump from Westview to 
Handle at Townsite 

Separate/Integrated $4,200,000 $150,000 $6,700,000

V Handle at Townsite, 
Transfer or Pacifica 

Integrated, 
Secondary 
Treatment 

$2,900,000 $110,000 $4,800,000

VA Handle at Townsite, 
Transfer or Pacifica 

Integrated, Primary 
Treatment  

$1,700,000 $50,000 $2,600,000

 
Notes: 
1. Includes an allowance for reusing exiting dewatering equipment at new site. 
2. Includes the capital and operation cost of biosolids stabilization and dewatering, but does not include the cost 

of transportation, distribution, and management for silviculture application. 
 

 

 

1.3 Stage 2 Key Issues 

 

Of particular importance to the District was the need to minimize capital and operating 

expenditures at the Westview treatment plant over the short term, because Council had 

determined that this plant should be replaced due to high operating costs.   

 

In order to provide for treatment of Westview flows when the existing treatment plant is 

replaced, there was a need to update the site location options and the costs for a new plant 

designed to will treat both the Westview and Townsite sewage flows. 
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A thorough evaluation of the advantages/disadvantages of each site option combined with 

an effective public consultation process was essential in order to provide representative 

public input so that Council could make an informed decision on site selection. 

 

In approving Stage 1 of the LWMP, the Minister in her letter of October 30, 2001 

highlighted the need to address the following issues in the Stage 2 plan: 

 

• public consultation; 

• waste reduction/water conservation; 

• source control; 

• integration of water and wastewater planning; 

• biosolids management; and 

• compliance with the Municipal Sewage Regulation. 

 

These key issues were included in the Scope of Work for the Stage 2 report. 
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DISTRICT OF POWELL RIVER 

LIQUID WASTE MANAGEMENT PLAN – STAGE 2 
 
 
2.0 PUBLIC CONSULTATION 

 

Essential to the success of the LWMP process is effective public consultation.  The public 

consultation program for Stage 2 commenced with the formation of the Steering, Technical and 

Public Advisory Committees and continued throughout stage two through newsletters, press 

releases, committee meetings and public open house meetings. 

 

A summary of the public consultation program undertaken during Stage 2 is outlined in this 

section.  Details of the public consultation process are presented in a supplementary report; 

LWMP – Stage 2, Public Consultation Report (DK, 2005). 

 

2.1 Committee Meetings 

 

The LWMP Advisory Committee Membership and terms of reference are included in 

Appendix 2. 

 

The MWLAP guidelines (B.C. Environment, 1992a) require the District to strike a 

Technical Advisory Committee comprised of municipal staff and representatives from 

senior government agencies including the MWLAP, the Ministry of Municipal Affairs, 

Recreation and Culture, the Ministry of Health, and other as applicable (e.g., 

Environment Canada). 

 

The guidelines also require the formation of a Local Advisory Committee.  In addition to 

District staff, this committee normally involves at least one elected official, First Nations 
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representatives, community leaders, and representatives from ratepayer associations, 

environmental groups and special interest groups. 

 

A Steering Committee, comprising District Council members and staff was established to 

guide the Advisory Committees and to make recommendations to Council. 

 

In order to minimize the number of meetings and to provide a wider expression of views, 

the District elected to hold joint Technical/Local Advisory Committee meetings.  

Meetings of the Joint Advisory Committee are summarized below (does not include 

meetings of the Steering Committee).  Minutes for each meeting are included in the 

Public Consultation Report. 

 

 1. Meeting No. 1 

 

Meeting No. 1 was held January 30, 2003 to initiate the Stage 2 work.  Committee terms 

of reference, meeting protocols, role of committees and means of defining consensus 

were reviewed.  Councillor Storry was elected chair of the joint committee. 

 

The work plan and schedule were presented.  Discussion ensued on the importance of 

looking at all possible treatment plant site options, on the MWLAP requirements for 

Stage 2 and on the current status of the District’s biosolids reuse program. 

 

 2. Meeting No. 2 

 

Meeting No. 2 was held April 9, 2003 to discuss and select treatment plant site options. 

Siting criteria were presented and following lengthy discussions the following site 

options were selected for evaluation: 

 

• Site 1 – Existing Townsite plant 

• Site 2 – Waste Transfer Station 

• Site 3 – Lower Lot 450 (near Transfer Station) 
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• Site 4 – Upper Lot 450 (at Hydro R/W) 

 

3. Meeting No. 3 

 

Meeting No. 3 was held April 10, 2003 to initiate the methodology to be used to evaluate 

the treatment plant site options.  A draft ranking system and ranking matrix were used to 

initiate the discussion. 

 

 4. Meeting No. 4 

 

Meeting No. 4 was held April 29, 2003.  Each Committee member had been asked to 

weight the factors following the 4th meeting. These weightings were averaged for 

consideration by the Committee at the 4th meeting and a final weight was assigned to 

each factor. 

 

 5. Meeting No. 5 

 

Meeting No. 5 was held June 4, 2003 to evaluate the four candidate treatment plant sites. 

The draft consolidation feasibility study outlining the process options and associated 

costs had been sent to Committee members on May 30, 2003 for review.  Some of the 

matrix weighting factors and text were revised at this meeting, and the matrix was revised 

according to input from the Committee.  Using the draft ranking matrix as a tool the 

Committee awarded the highest point total to Option 3 (Lower Lot 450) as the favoured 

site for the new treatment plant (57 points), followed closely by Option 2 Waste Transfer 

(55 points).  Option 4 Upper Lot 450 was awarded 51.5 points, and Option 1 Townsite 

was awarded 40 points.  (The maximum score was 100 points.)  Further discussion was 

tabled until the next meeting.   

 

  
 
213.8 ©2005 Dayton & Knight Ltd. Page 2-3 



 6. Meeting No. 6 

 

Meeting No. 6 was originally scheduled for June 12, 2003 to complete site selection.  

This meeting was subsequently rescheduled, as the availability of some candidate sites 

was brought into question, and a fifth candidate site was proposed by Norske.  The Public 

Open House, which had been scheduled for June 19, 2003, was also postponed subject to 

confirmation of site availability and evaluation of Option 5 (Norske WWTP site). 

 

The concept design and costs for Option 5 were subsequently completed and submitted to 

the District.  Meeting No. 6 was then rescheduled for December 15, 2003.  The agenda 

for Meeting No. 6 focussed on review of the draft LWMP, with discussion of site 

selection deferred to Meeting No. 7 pending resolution of issues such as the availability 

of candidate sites. 

 

7. Meeting No. 7 

 

Meeting No. 7 was held on April 21, 2004.  Prior to Meeting No. 7, all of the candidate 

sites owned by Norske were withdrawn from consideration, leaving the Waste Transfer 

site as the sole remaining site available for the Consolidated WWTP.  Consensus was 

achieved on proceeding to the Public Open House on that basis. 

 

2.2 Workshops 

 

 Two workshops were held during the Stage 2 work. 

 

 1. Workshop No. 1 

 

Workshop No. 1 was held in conjunction with Committee Meeting No. 1.  Its purpose 

was to brief committee members on the basics of sewage treatment and disposal. This 

was accomplished through a powerpoint presentation that highlighted regulations, types 
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of liquid and biosolids treatment, and costs of treatment including examples of 

treatment/disposal/reuse facilities in British Columbia. 

 

 2. Workshop No. 2 

 

Workshop No. 2 was held on April 9/10, 2003 with District engineering and treatment 

plant staff to discuss the Westview plant operation, the possibility of registering the 

discharge under the MSR, and possible measures to reduce operational costs during the 

next few years until a new consolidated treatment plant is available. 

 

2.3 Public Open House 

 

A public open house was held at the District of Powell River on June 16, 2004, to present 

the draft LWMP options to the community and to request public input.  The draft LWMP 

material was illustrated on story boards, and an oral presentation was given to summarize 

the progress of the Plan.  People attending the Open House were requested to complete a 

questionnaire designed to document public feedback on the draft LWMP options.  The 

Open House was extensively advertised well in advance.  Approximately 90 people 

attended the Open House, and approximately 50 people filled out the questionnaire.  The 

results were then summarized for circulation to the LWMP Advisory Committee. 

 

Nearly all (98%) of the questionnaire respondents agreed that it was important to have a 

LWMP.  The majority (52%) were residents of Townsite, followed by Westview (26%) 

and Wildwood (16%), with one respondent (2%) identified simply as a resident of the 

municipality, one a non-resident and one not answering.  Most respondents (86%) were 

served by the District sanitary sewer system, with 10% served by septic tanks and ground 

disposal (4% did not know or did not answer).  The majority (72%) agreed that there are 

problems with some of the existing ground disposal systems in the District, with 2% 

disagreeing and 26% unsure or not answering.   
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The majority (74%) of the respondents agreed that a new consolidated facility to serve 

Townsite/Cranberry Lake and Westview was appropriate, with 10% disagreeing and 16% 

unsure or not answering; 74% were in favour of locating the facility at the Waste 

Transfer Site, with 12% disagreeing and 14% unsure or not answering. 

  

Eighty percent agreed that the environmental impact of stormwater runoff was an issue.  

Similarly, 86% of the respondents agreed that source control of contaminants was an 

important part of the LWMP, and 80% supported water conservation as an important 

component of the LWMP.  Most people (at least 86%) responded to these three questions, 

and less than 4% disagreed that these issues are important (8% to 16% were unsure or did 

not answer these three questions). 

 

Beneficial use of treated biosolids as a soil conditioner was supported by 78% of 

respondents, with 4% opposed and 18% unsure or not answering the question. 

 

Eighty-four percent of the respondents agreed that District residents should contribute 

financially to improved environmental protection, with 6% opposed and 10% unsure or 

not answering the question. 

 
Seventy-four percent of respondents agreed that the open house material was easy to 

understand, with 12% disagreeing and 14% not answering.  Sixty-four percent agreed that 

the information presented at the Open House was what they wanted to see, with 14% 

disagreeing and 20% not answering. 

 

2.4 Newsletters and Media Coverage 

 

During the course of the Stage 2 work display advertisements and news articles were 

published in the Powell River Peak and in the Peak Online to keep citizens informed on 

the progress of the work and to notify citizens of Committee meetings and Open Houses.  

These documents are included in the Public Consultation Report. 
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DISTRICT OF POWELL RIVER 

LIQUID WASTE MANAGEMENT PLAN – STAGE 2 
 
 

3.0 SOURCE CONTROL PROGRAM 

 

Regulation of waste discharges into sanitary sewers is essential for the protection of public health 

and the environment.  Toxic and hazardous materials that enter the sanitary system pose a risk to 

sewerage system workers, to the general public, to the collection and treatment works, and to the 

receiving environment.  Toxic and hazardous materials in wastewater can upset biological 

treatment processes, heavy metals can accumulate in sediments and wastewater treatment plant 

residuals (biosolids), and waterborne contaminants can be discharged to surface waters; the result 

is a negative impact on the environment from both liquid and solids discharges. 

 

Source controls are used to discourage the discharge of wastes to the sanitary sewer (and storm 

drainage system) that may degrade the quality of receiving waters, or hinder the efficiency of 

treatment facilities.  These discharges may enter the system via service connections from buildings, 

or from pumper truck discharges at treatment facilities (e.g. septage and trucked liquid waste from 

private businesses).  Source controls can be implemented through either a regulatory or an 

educational approach, or through a combination of the two.  The regulatory approach is typically 

focused on non-domestic (i.e., commercial, industrial, and institutional) discharges, often through 

sewer use bylaws.  Source controls for both domestic (households) and non-domestic discharges 

can also be undertaken through education to reduce the use and disposal of hazardous and toxic 

products, and through regulatory restrictions on the sale of such products.  The objective of the 

regulatory and educational programs should be to provide a consistent and comprehensive 

approach to source control for discharges to sanitary sewers (and storm drainage) throughout the 

study area.  A source control approach that includes a significant educational component is likely 

to be more effective than one of strict policing and enforcement.  However, it must be emphasized 

that it is essential to prevent unauthorized discharges of industrial, toxic, and/or dangerous wastes 
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to the wastewater collection and treatment system.  Responsibilities for inspection and enforcement 

of source control regulations should be clearly defined.   

 

This section contains a discussion of source control approaches for minimizing the discharge of 

contaminants to the sanitary sewer system.  Source control approaches for urban storm runoff are 

discussed in Section 5. 

 

3.1 Source Control Bylaw 

 

A bylaw regulating discharges to the sanitary sewer collection system is an essential 

component of a source control program.  The District of Powell River did not have such a 

bylaw when the Stage 2 LWMP was initiated; however, a source control bylaw is currently 

being developed as a component of the Stage 2 LWMP. 

 

Source control of trace metals is particularly important where the biosolids generated at 

wastewater treatment plants are to be reused as a soil amendment/fertilizer.  The reuse of 

biosolids in B.C. is restricted by the Provincial Organic Matter Recycling Regulation 

(OMRR) according to trace metals content and other factors (MWLAP, 2002).   

 

 Wastes which can damage the sewer system and which pose a threat to worker health and 

safety should be prohibited from being discharged to the sewer system.  Prohibited wastes 

defined in bylaws from other jurisdictions are summarized in Table 3-1.  Restricted wastes 

include those which can be accepted safely at sewage treatment plants, but have specific 

limits on discharge concentrations.  The concentrations for restricted wastes from other 

jurisdictions are included in Table 3-1.   

 

Many communities require a Waste Discharge Permit for restricted wastes, high volume 

discharges, stormwater or cooling waste.  A Permit typically will apply to non-domestic 

discharges from the industrial, commercial and institutional (ICI) sectors. 

 

Waste Discharge Permits typically apply to the following: 
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• limits and restriction on the quantity, frequency and nature of the discharge; and 

• requirements of the Permit holder (discharger) to: 

- construct the pre-treatment works if needed to meet the specified discharge limits, 

- monitor the discharge and provide reports to District, and 

- operate and maintain the pre-treatment and monitoring facilities. 

 

 



 

  

TABLE 3-1 
COMPARISON OF PROHIBITED AND RESTRICTED WASTE DISCHARGES FOR SANITARY SEWERS 

Comparison of the Discharge Limits for Prohibited/Restricted Wastes 

Regulated Parameters 
District of 
Salmon 

Arm 

City of 
Kelowna 

1991 

District of 
Campbell 

River 
1997 

District of 
Mission 

1989 

City of 
Abbotsford 
(draft) 1996 

Fraser 
Valley 

Regional 
District 
1995 

Greater 
Vancouver 
Regional 
District 
1991 

Capital 
Regional 
District 
1997 

City of 
Prince 
George 

Ontario 
Model 
Bylaw 
1998 

Seattle 
1990 

1.  General Contaminants 
Air Contaminant Waste            P
Colour          P P R P R R P 
Corrosive Wastes  P P  P P P P P  P 
Excessive Waste            P R P
Flammable/Explosive Wastes            P P P P P P P P P P P
Food Waste R P 5 mm 6 mm 5 mm 5 mm 5 mm 5 mm 5 mm  P 
Fuel         P   P 
Hauled Waste/Septic Tank Waste   P1  P    1 P1 P1 P1 P P
Hazardous Wastes  P P P P  P P  P P  
High Strength Wastes   R      P  P 
High Temperature Waste   P    P P  P  
Leachate            P
Odorous Waste            P P P P P P P
Obstructive/Interfering Wastes            P P P P P P P P P P P
Organic Compounds            P
Pathological/Biomedial Wastes            P P P P P P
PCBs            P P
Pesticides            P P P
Radioactive Materials            P P R P R R R R P P P
Reactive Materials            P
Seawater             45.5 m3/d R
Severely Toxic Materials     R P P  P P  
Settleable Solids, mL/L           7 
Special Wastes  P P   P P P P   
Storm/Drainage/Uncontaminated 
Water/Groundwater/Cooling Water 

P           P P P P P P P P P

Toxic Vapours            P P
2.  Inorganic Contaminants 
Aluminium, mg/L            50 50 50 50 50 50 50
Antimony, mg/L             5 5
Arsenic, mg/L 1.0 1.0 0.2 1.0        1.0 1.0 1.0 0.2 1.0 1.0
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TABLE 3-1 (cont’d.) 
COMPARISON OF PROHIBITED AND RESTRICTED WASTE DISCHARGES FOR SANITARY SEWERS 

  

Comparison of the Discharge Limits for Prohibited/Restricted Wastes 

Regulated Parameters 
District of 
Salmon 

Arm 

City of 
Kelowna 

1991 

District of 
Campbell 

River 
1997 

District of 
Mission 

1989 

City of 
Abbotsford 
(draft) 1996 

Fraser 
Valley 

Regional 
District 
1995 

Greater 
Vancouver 
Regional 
District 
1991 

Capital 
Regional 
District 
1997 

City of 
Prince 
George 

Ontario 
Model 
Bylaw 
1998 

Seattle 
1990 

Bismuth, mg/L            
Boron, mg/L            50 50 50 50 50 50
Cadmium, mg/L 1.0 0.2 0.10 1.0        0.2 0.2 0.2 0.1 0.2 1.0
Chlorides, mg/L            R 15.00 1500
Chromium (total), mg/L 5.0 4.0 5.0         5.0 4.0 4.0 4.0 5.0 2.0 5.0
Cobalt, mg/L  5.0 5.0  5.0       5.0 5.0 5.0 5.0 5.0
Copper, mg/L 2.0 2.0 1.0 2.0        2.0 2.0 2.0 1.0 2.0 3.0
Cyanide (total), mg/L 1.0 1.0 1.0         1.0 1.0 1.0 1.0 1.0 1.0 2.0
Fluorides, mg/L             10
Hydrogen Sulphide, mg/L            
Iron, mg/L 10           10 50 1.0 10 10 10 50 50 50
Lead, mg/L 2.0 1.0 0.5 2.0 1.0       1.0 1.0 0.5 1.0 5.0
Manganese, mg/L  5.0 5.0  5.0       5.0 5.0 5.0 5.0 5.0
Mercury, mg/L  0.05 0.05  0.05       0.05 0.05 0.05 0.05 0.1
Molybdenum, mg/L  1.0 5.0         1.0 1.0 1.0 5.0 1.0 5.0
Nickel, mg/L 3.0 2.0 1.0 3.0        2.0 2.0 2.0 1.0 2.0 3.0
Nitrogen (Kjeldahl), mg/L            
Phosphorus, mg/L            12.5 10
Selenium, mg/L             0.1 5.0
Silver, mg/L  1.0 2.0  1.0       1.0 1.0 2.0 1.0 5.0
Sulphate, mg/L            1500 1500 R 1500 1500 1500 1500 1500 1500
Sulphide, mg/L  1.0 1.0         1.0 1.0 1.0 1.0 1.0
Tin, mg/L            5.0 5.0 3.0 5.0
Titanium, mg/L            5.0
Vanadium, mg/L            5.0
Zinc, mg/L 4.0 3.0 3.0 4.0 3.0       3.0 3.0 3.0 5.0 3.0
3.  Conventional Contamination 
BOD5, mg/L 500           500 500 300 300 300 500 500 500 300
COD, mg/L            750 1000 1000
Fats, Oils & Grease (total)4, mg/L  150 150 100 150 150 150 100 R   
Suspended Solids, mg/L 600 600 350 300 300 300 600 350 500 350  
pH         5.5-9.5 5.5-11.05.5-10.53 5.5-9.5 5.5-9.5 5.5-10.53 5.5-10.5 5.5-11.0 5.0-9.5 5.5-9.5
Temperature            65oC 65oC 65oC 54oC 54oC 65oC 65oC 65oC 65oC 65oC
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TABLE 3-1 (cont’d.) 
COMPARISON OF PROHIBITED AND RESTRICTED WASTE DISCHARGES FOR SANITARY SEWERS 

  

Comparison of the Discharge Limits for Prohibited/Restricted Wastes 

Regulated Parameters 
District of 
Salmon 

Arm 

City of 
Kelowna 

1991 

District of 
Campbell 

River 
1997 

District of 
Mission 

1989 

City of 
Abbotsford 
(draft) 1996 

Fraser 
Valley 

Regional 
District 
1995 

Greater 
Vancouver 
Regional 
District 
1991 

Capital 
Regional 
District 
1997 

City of 
Prince 
George 

Ontario 
Model 
Bylaw 
1998 

Seattle 
1990 

4.  Organic Contamination 
Benzene, mg/L            0.10 0.10
Chlorophenols, mg/L   0.05  0.052 0.052 0.052 0.052 0.05   
Ethyl Benzene, Toluene, Xylene, mg/L   0.20     0.2    
Petroleum Hydrocarbon, mg/L            15.0 15 15 15 15 15
Phenols, mg/L 1.0 1.0 1.0 1.0        1.0 1.0 1.0 1.0 1.0 1.0
Polycyclic Aromatic Hydrocarbons (PAHs), 
mg/L 

           0.05 0.05

 
P Prohibited Waste 
R Restricted Waste, numerical limit not specified. 

1 Discharge allowed at authorized receiving stations only. 
2 Chlorinated phenols are the total of chlorophenols, dichlorophenols, 

trichlorophenols, tetrachlorophenols and pentachlorophenols 
3 Two Hour Composite Sample (composed of 8 grab samples collected at 

consecutive 15 min. intervals) 
4 Includes petroleum hydrocarbons.
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3.1.1 Inspection and Monitoring 

 

 Source control bylaws normally specify that an authorized person may at any reasonable 

time enter any property or premises to sample discharges to the sewer, although sampling 

protocols are not specified.  In general, where inspection and monitoring requirements 

contained in sanitary sewer use bylaws do not require composite samples to be taken, this 

will likely result in grab sampling in cases where the discharger is required to take the 

samples, due to the higher cost of composite sampling over a 24 hour period.  Grab 

samples are not a reliable indicator of discharge quality, since contaminant concentrations 

may vary widely over time.  In addition, grab sampling provides the opportunity for the 

discharger to sample selectively during periods of known low contaminant discharges.   

 

3.1.2 Penalties and Fines 

 

 The maximum fine specified for violation of source control bylaws varies among different 

B.C. Municipalities (e.g. from $10,000 per offence to $500 per offence).  Low maximum 

fines may encourage repeated violations, in cases where the alternative is the installation of 

expensive pre-treatment works. 

 

3.1.3 Surcharges 

 

In some jurisdictions, surcharge fees are levied on discharges which significantly exceed 

the strength of typical domestic sewage (the strength of a wastewater is usually evaluated 

using the concentrations of BOD5 and total suspended solids).  The purpose of surcharge 

fees is to recover the additional treatment costs associated with high strength discharges, to 

promote the polluter-pay principle, and to encourage source control.  As an example, in the 

Fraser Valley Regional District, for wastes having an average strength in excess of 300 

mg/L suspended solids or BOD5, there is an extra strength charge of $0.37 per kg ($0.17 

per lb) per month for both suspended solids and BOD5 up to a concentration of 600 mg/L, 

and $0.55 per kg ($0.25 per lb) for concentrations greater than 600 mg/L.  Other bylaws 

(e.g. Langley) contain a formula to be used in calculating surcharge rates for wastes 
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containing BOD5 and total suspended solids concentrations in excess of a stated value, 

typically 300 mg/L. 

 

3.1.4 Codes of Practice 

 

 In jurisdictions where there is a large number of small volume dischargers in a particular 

industrial or commercial sector (eg. photo-finishers, auto repair shops, dry cleaners, 

restaurants, etc.), Codes of Practice may be used to simplify monitoring and enforcement.  

Codes of Practice are generally developed for specific industrial or commercial sectors.  

Businesses operating according to an approved Code of Practice may not require a Waste 

Discharge Permit under the applicable sewer use bylaw.  A Code of Practice usually 

contains detailed requirements regarding pretreatment of discharges, waste segregation, 

waste collection and disposal, waste reduction techniques, inspection and servicing 

frequency, reporting, and record-keeping.   

 

3.2 Source Control Education Program 

 

 In order to eliminate or minimize waste generation, a comprehensive education program is 

required, to educate domestic and non-domestic dischargers about the causes and effects of 

pollution, the need for action, and practical alternatives to present practices. 

 

 A source control education program for sanitary sewers and storm drains should emphasize 

waste reduction at the source and in-process recycling, rather than treatment and disposal of 

waste products.  Techniques which transfer pollutants from one medium to another (eg. 

from liquid to solid waste) do not qualify as source control methods.  Bylaws and 

regulations will be much easier to implement and enforce if industrial and commercial 

dischargers are aware of the benefits of pollution prevention, and of alternatives to present 

practices which might reduce waste generation.  An education program should be designed 

to encourage commercial/industrial dischargers to assess and implement waste reduction 

practices within their own operations.  Incentives to implement waste reduction practices 

include potential economic benefits derived from reductions in treatment and monitoring 



 

  

requirements, less raw material use, lower operation and maintenance costs, reduced or 

eliminated regulatory compliance costs, and fewer hazards to employees through exposure 

to toxic substances.  Further benefits include improved public image and employee morale. 

 

 Householders contribute a significant fraction of toxic and hazardous wastes to sanitary and 

storm sewer systems, including used oil, drain cleaners, detergents, paints, and solvents.  

As the non-domestic pollution load decreases, domestic dischargers will account for an 

increasing fraction of the total pollution load.  Education of domestic dischargers should 

focus mainly on the toxic or hazardous compounds typically present in consumer products, 

and on the availability of less harmful alternative products.  The domestic program applies 

equally to urban residents connected to a sewer system and to rural residents who rely on 

on-site treatment and disposal systems. 

 

 Education programs designed to reduce contaminant inputs to sanitary sewers have many 

elements in common with education programs aimed at protection of the storm drainage 

system.  To minimize costs, a single program should be designed to serve both objectives.  

Further, an education program for source control of pollutant inputs to the sanitary sewer 

and storm drain systems should be one component of a broader educational program which 

includes other waste management issues such as solid waste and water conservation.  All of 

the above educational issues should be centrally coordinated, to ensure a consistent 

approach and to avoid duplication of effort.   

 

 An effective education and public involvement strategy should be an integral part of the 

liquid waste management planning process.  The need for liquid waste management 

planning should be emphasized in education programs by clearly outlining the potential 

negative impacts of contaminated discharges on the long-term sustainability of resources 

and receiving water uses in general.  It is important to include clear goals and objectives 

which can visibly demonstrate progress and success. 

 

 Education programs should emphasize the environmental and economic benefits of 

pollution prevention to both domestic and non-domestic dischargers. Waste disposal 
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practices which were acceptable in the past may now be unacceptable in light of increased 

understanding of long-term environmental consequences.  In comparison to collection, 

treatment, and disposal, source control is a relatively simple and inexpensive way to reduce 

the amount of toxic and hazardous materials discharged to the receiving environment.  The 

education program should stress local conditions (e.g., mention local receiving waters and 

land features by name, and describe the social and economic benefits associated with 

protecting those waters and land from degradation).  

 

 Some elements of an education program are common to every discharger to the sewer 

system.  There are, however, significant differences between domestic and non-domestic 

users, and these differences should be reflected in the content of the program. 

 

It has been found that many business operators are willing to get involved in source 

control activities, but are unsure how to proceed.  Education of non-domestic dischargers 

should focus on techniques which can be used to reduce waste generation, including the 

following: 

 

 - improved inventory control (reduces material waste from deterioration, leaks, 

inefficient use, and spills); 

 - within-process recycling and reuse of excess materials before they join a common 

waste stream; 

 - procedures for prevention of accidental spills; 

 - regular maintenance (reduced malfunctions and leaks); 

 - substitution of input materials to reduce the generation of hazardous products; 

 - segregation of hazardous and non-hazardous waste streams (reduced volume of 

waste containing hazardous materials and increased opportunities for internal 

reuse); 

 - evaluation of cleaning products for toxic components and use of alternative 

products ; 

 - emergency spill response plan. 
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 All dischargers to the sewer system must be made aware of the need for pollution 

reduction, the economic and environmental benefits of source control compared to 

treatment and disposal, and the consequences of non-compliance with the source control 

bylaw.  A number of approaches can be used to deliver educational material to domestic 

and non-domestic dischargers.  The simplest is the provision of illustrated brochures and 

fact sheets, explaining the need for source control, and what the recipient can do to assist 

the program.  A brochure designed specifically for householders should be prepared and 

mailed out to all urban and rural residents. 

 

 The education of non-domestic dischargers should begin with a brochure explaining the 

need for a sewer use bylaw and the likely economic and environmental costs of 

maintaining the status quo.  Detailed brochures targeting specific industries and services 

can subsequently be developed as a future program element. 

 

 The District can also sponsor workshops and training sessions for specific groups.  This 

approach will encourage input and feedback from business owners, allow first-hand 

dissemination of up-to-date information, and help to promote a consistent approach 

throughout a particular type of business or service.   

 

Education programs and successful results should be publicly announced and recognized.  

This will encourage more people to get involved, improve public relations, and 

demonstrate the District’s commitment to pollution reduction.  Displays at public functions 

and events, at conferences, and in schools can be used to describe liquid waste impacts and 

issues.  Messages should be kept simple to encourage casual readers, and should be staffed 

if possible.  Involvement of the local news media can be important in educating the public 

on liquid waste issues and planning, gathering public support, and publicizing meetings and 

events.  Personal contacts should be developed with members of the media for maximum 

effectiveness.  Projects involving school children reach an important audience, and might 

include visiting classes, field trips, or specific projects dealing with problems within the 

study area. 
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 Education programs should be designed to provide particular groups with appropriate 

messages and information, and should be uncomplicated, non-technical, and free of jargon.  

Specific audiences should be identified, and appropriate messages and information targeted 

for those audiences developed.  A focus on local issues helps to promote a sense of place; 

however, a common direction for the entire study area should be apparent.  Cooperation 

should be encouraged among all parties interested in or affected by the Liquid Waste 

Management Plan.  Interesting and innovative activities which involve people and lead to 

action will encourage public support and participation.  Local environmental groups should 

be encouraged to participate in the education program. 

 

3.3 Recommended Approach for Source Control 

 

 The following recommendations for the advancement of source control measures for the 

District of Powell River are based on the preceding discussion.  Cost estimates are included 

for preliminary budgeting purposes; the cost estimates for each task are based on 

experience by others or on the preliminary estimated level of effort required and do not 

include District staff time. 

 

1) The District should develop a Sanitary Sewer Source Control Bylaw to protect 

biosolids quality, as well as to protect the biological processes at the wastewater 

treatment plants and to enhance the quality of the plant discharges (this is now 

underway as component of the Stage 2 LWMP).  The bylaw is being modeled on 

those recently developed and/or updated by other B.C. communities (e.g., CRD, 

District of Campbell River, City of Kelowna), and it includes Prohibited and 

Restricted wastes.  The District should also develop a strategy to implement a 

monitoring and enforcement program that could include identification of 

industrial/commercial/institutional discharges, the need for industry sector Codes 

of Practice, and education for business/industry and the public.  Budget $10,000 

for consultant assistance and $5,000 for legal advice in developing the bylaw.  

Budget $10,000 for consultant assistance in developing a monitoring/enforcement 

program. 
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2) The District should begin developing an education program to inform domestic and 

non-domestic dischargers about the need for source controls, and what specific 

groups can do to ensure that the program results in reduced contaminant loadings to 

receiving waters and land within the District.  The education program should 

include source controls for the sanitary sewer and storm drainage systems, solid 

waste management, and water conservation.  All of these educational issues should 

be centrally coordinated.  A budget of $15,000 for the initial five-year period 

should be provided for consultant assistance (technical and public consultation) 

with the education program for sanitary sewers.  The cost of educational materials 

and facilities (e.g., printing costs, rental of community centers for workshops, etc.) 

should be budgeted at $15,000 in the initial 5 years of program development. 

 

 3) The District should take steps to publicize the source control program, particularly 

when successful results are achieved.  Budget $10,000 in the initial 5 years for 

consultant and media services. 

 

 4) The District should establish and maintain contact with knowledgeable 

representatives of other jurisdictions (e.g., the CRD, the GVRD, the City of 

Kelowna, and provincial, state and federal agencies in Canada and the US), to share 

information on successful and unsuccessful source control regulatory strategies, 

educational approaches, data collection and management, and possible funding 

sources. 

 

 5) The District should initiate planning for possible future source control program 

elements that may include the following: 

 

• Inventory of non-domestic discharges that are connected to the sanitary sewer 

system.  This inventory should be coordinated with management of storm 

runoff (discussed in Section 5.0).  Budget $15,000. 
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• Monitoring of influent and effluent quality at the District wastewater treatment 

plants and monitoring of receiving water quality to provide a database to 

identify any problem contaminants and to allow rational selection of the source 

control bylaw discharge quality parameters. 

 

• Using the findings of the inventory, identify industry sectors and determine the 

benefit of providing Codes of Practice for various industry sectors. 
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DISTRICT OF POWELL RIVER 

LIQUID WASTE MANAGEMENT PLAN – STAGE 2 
 
 
4.0 VOLUME REDUCTION PROGRAM 

 

Volume reduction programs are aimed at reducing the liquid volume reaching sewage treatment 

plants.  The principal areas of potential volume reduction are infiltration and inflow of 

extraneous water into the sewage collection system and a reduction of water leaving buildings 

within the service area.  In the former case the effort would involve the District eliminating 

inflow and minimizing leaks in the sewage collection system while in the latter case the effort 

involves home and business owners reducing the liquid volume discharge to the sewage 

collection system.  The latter case demonstrates the interrelationship between water conservation 

measures applied to the water works system and volume reduction in the sewer system. 

 

The goal of introducing a volume reduction program is to defer capital improvements to the 

sewage collection, treatment and disposal systems and to reduce operation and maintenance 

costs. 

 

4.1 Water Conservation 

 

Program development should acknowledge the principle of planning for effective use of 

limited resources which involves balancing the economic, social and environmental costs 

of using the existing resources or expanding the existing sewage collection, treatment and 

disposal facilities against the cost of long-term water conservation programs.  According 

to this principle, water conservation is defined as those alternatives, actions, or measures 

that reduce the use, or loss, of water without disproportionately increasing the use of 

other resources.  Thus, water conservation is any beneficial reduction in water use or loss. 
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Program elements that should be considered include water metering, inclining rate 

structures, low water use fixtures, water audits, water reuse and public education. 

 

4.1.1 Existing Conditions

 

Existing water conservation measures noted in the Stage 1 report include watering 

restrictions under Bylaws 935 and 1899 and use of low flow fixtures as required under 

the B.C. Plumbing Code.  It was noted, however, that the Code was not strictly enforced.  

It was also noted that there was strong resistance to universal metering in the District 

 

Water is supplied to the District from two sources, Haslam Lake (Townsite and 

Westview) and Powell Lake (Wildwood).  Water consumption records are shown in 

Table 4-1. 

 

TABLE 4-1 
WATER CONSUMPTION 

Water Consumption (m3) 
2000 2001 2002 Month Haslam 

Lake Powell Lake Haslam 
Lake Powell Lake Haslam 

Lake Powell Lake 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

202,780 
200,960 
247,060 
214,460 
221,710 
366,950 
452,100 
525,420 
256,740 
209,170 
246,400 
204,517 

24,532 
23,182 
29,890 
27,277 
27,898 
42,378 
53,414 
64,656 
34,897 
27,803 
32,607 
26,507 

208,380 
206,520 
251,290 
204,920 
301,300 
310,150 
424,080 
402,860 
256,020 
201,550 
238,130 
196,700 

25,303 
26,347 
33,654 
26,967 
41,543 
39,080 
52,788 
54,815 
35,196 
29,205 
35,548 
28,565 

251,880 
206,040 
210,110 
194,900 
294,690 
379,620 
426,320 
593,320 
287,460 
261,546 
191,650 
196,510 

35,900 
28,379 
28,758 
30,846 
47,551 
51,594 
51,674 
72,671 
37,343 
36,079 
29,030 
25,563 

TOTAL 3,348,267 415,041 3,201,900 429,011 3,494,046 475,388 
Unit Flows1 
(lpcd) 

      

Avg. Annual 734 917 702 948 766 1050 
Max. Month 1401 1738 1132 1472 1583 1953 
Max. Day 1678 1962 1829 1974 1814 2694 
 
1 based on 12,500 people in Westview and Townsite and 1240 people in Wildwood. 
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In coastal communities, average annual water consumption generally ranges from 500 to 

750 litres per capita per day (Lpcd), while maximum day consumption ranges from 1300 

to 1600 Lpcd.  Water consumption in Powell River is high when compared with other 

coastal communities, particularly in Wildwood.  High water use, leakage in the water 

distribution system, or faulty meter readings are possible causes. 

 

Water rates are established under Bylaw No. 935.  Unmetered residential services are 

charged $164 per year.  Metered services are charged $0.48 per 1000 L for the first 

150,000 L, declining to $0.24 per 1000 L for usage above 1,750,000 L. 

 

4.1.2 Water Conservation Measures 

 

 Water that is used and then ends up in the sewer system is the primary source of sewage.  

Water conservation measures, therefore, assist with the reduction of sewage flows.   

 

 The uses of water delivered to a residential home can be categorized into "inside home" 

and "outside home".  Water used inside the home typically ranges from 225 to 305 Lpcd.  

Most of the water used within the home is for bathroom use.  Typical inside water use 

with old style plumbing averages 290 Lpcd, compared with 227 Lpcd in a home 

constructed with water efficient fixtures.  This provides a savings of as much as 64 Lpcd. 

Water used outside the home varies considerably with climate and type of landscaping 

and can range from 25 to well over 115 to 380 Lpcd. 
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 Water conservation measures and their impact on sewage flows include the following: 

 

  Conservation Measure   Impacts Sewage Flows

  Universal metering     Yes 

  Leak detection and repair    No 

  Water rates      Yes 

  Water saving devices     Yes 

  Plumbing and building codes    Yes 

  Water use restrictions     No 

  Water reuse      Yes 

  Landscaping      No 

  Public education     Yes 

  Reduction in water system pressure   No 

 

 The measures that provide the opportunity to reduce sewage flows include plumbing and 

building codes, public education, water saving devices, universal metering, water rates, 

and water reuse. 

 

1.  Plumbing Codes and Water Saving Devices

 

 Plumbing products (including water closets, faucets and showerheads) are regulated in 

British Columbia by the B.C. Plumbing Code, which requires conformance with 

Canadian Standards Association (CSA).  The BC Plumbing Code has mandated low flush 

(13 L per flush) toilets in all new houses since January 1, 1996.  Conventional toilets 

consume approximately 22 to 26 L per flushing cycle.   Ultra low consumption toilets 

consume 6 L per flushing cycle.  Conventional lavatory and kitchen faucets have a 

minimum flow rate of 20 L/min.  The revised CSA standard limits the maximum flow 

rate for lavatory and kitchen faucets to 8.3 L/min and for showerheads to 9.5 L/min.   
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2. Retrofit of Conventional Toilets

 

 Conventional toilets can sometimes be retrofitted with dams, bottles, or other devices to 

reduce the total amount of water used, but the hydraulic design of conventional toilets 

prevents them from operating at the ultra-low-flush volume of 6.0 L. 

 

3. Reduced-Water-Use Appliances

 

 Washing machines and dishwashers use substantial amounts of water, much of which is 

hot and requires energy to heat.  Water efficient appliances, which also conserve energy 

due to less hot water use, are available and should be promoted. 

 

4. Public Education

 

 An essential part of any water conservation strategy is a good public education campaign 

to make consumers aware of the reasons for water reduction.  The goal of the program 

should be to develop a conservation ethic among water users, since rate and regulatory 

incentives have different effects on different consumer groups.  Voluntary commitment 

by consumers to reduce consumption is critical to achieving long-term reductions.  Public 

education programs can help consumers identify common habits that waste water; such as 

flushing toilets to dispose of a facial tissue and running water unnecessarily while 

washing, brushing teeth, shaving, shampooing hair, washing cars, or watering lawns.  In-

school education is an important component of the program.  Conservation programs 

must be tailored for specific community needs and require a public education and 

involvement process.  A conservation program is more likely to gain acceptance if 

representatives from local interests including citizens have ownership in the effort by 

helping to identify actions and develop preferred alternatives. 
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5. Universal Metering

 

 Installing water meters and then billing for water service based on metered water used 

provides a strong initiative for customers to use less water than if they were billed on a 

flat-rate basis.  Water savings from metering can vary anywhere from 15% to 45%.  

Several variables may contribute to this variation, including housing type, lot size, 

climate and season.  A typical reduction of 20% in water use as a result of installing 

water metering can be expected.  In areas requiring water for landscape irrigation, 

savings in the spring and summer are usually much greater than in the fall or winter. 

 

6. Water Rates

 

 Water rates are normally set at a level designed to provide the necessary revenue for a 

utility.  A decrease in water revenue due to lower consumption can be balanced by 

increases due to increased water rates.  Also, there is a savings associated with the 

deferment of capital cost as well as operation and maintenance costs of expanded water 

and wastewater treatment facilities.  There are several types of rate structures which can 

be used to encourage water conservation, including the following: 

 

• Uniform commodity rates.  The uniform commodity rate assigns the same unit cost to 

all water usage, creating some incentive for conservation. 

 

• Inclining commodity rates.  An inclining commodity rate increases with water usage.  

This rate schedule, particularly when significantly large rate increases are used, can 

encourage good conservation practices. 

 

• Seasonal rates.  Seasonal rates rise during peak seasonal periods, particularly in the 

summer.  This rate structure is effective for reducing landscape watering during high 

demand periods. 
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7. Water Reuse

 

 The reuse of treated wastewater (reclaimed water) for irrigation and industrial uses has 

become popular in areas with large irrigation needs, water shortages and high costs for 

effluent disposal.  Use of reclaimed water reduces demand on the water supply system.  

The use of reclaimed water is further discussed in Section 4.3. 

 

4.1.3 Reduction Measures in Other Jurisdictions 

 

 The City of Nanaimo is universally metered.  An inclining block rate has been adopted.  

For residential development the minimum charge is $0.265/day, or about $32 per four 

month period plus $0.55/1000 gallons for the first 145 gallons per day and $2.70/1000 

gallons for the next 109 gallons per day (1995 $).  The reason for adopting an inclining 

block rate was to reduce demand.  According to the City, the peak day demand in 1990 

was around 17 to 18 mgd, but in 1995 it was typically 14 to 15 mgd with a summer 

demand of 10 to 11 mgd.  This is despite the fact that the service area population had 

grown from about 55,000 to 67,000 persons. 

 

 The City of Vernon undertook in 1992/1993 a universal metering program costing $1.2 

million.  The goal was to reduce flows to the sewage treatment plant to deter capital 

expenditures.  Included in the program was installation of the following water 

conservation products: 

 

• pop flush early closure devices for toilets 

• low flow shower head 

• low flow kitchen tap aerator 

• low flow bathroom tap aerator 

 

 About 5,000 encoded register meters were installed.  Utility rates were set to encourage 

water conservation.  A combination flat rate-increasing block rate was adopted.   
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 The Greater Victoria Water District is an example of a utility offering a rebate program 

as incentive to retrofit existing plumbing fixtures to water efficient fixtures.  An offer of 

$100 is made for installing water efficient fixtures including flush toilets, shower heads 

and faucets.   

 

4.1.4 Volume Reduction Measures 

 

 Table 4-2 contains a preliminary list of volume reduction measures.  These thirteen 

measures, if implemented together, would constitute an aggressive conservation program, 

perhaps more than would be needed to meet conservation goals.  As identified, some 

measures will only affect the water supply system.  The program listed should not be 

undertaken without first establishing that it is cost-effective by completing a formal 

benefit-cost analysis. 

 

TABLE 4-2 
VOLUME REDUCTION MEASURES 

Category Measure Description 
Residential - Indoor 1. Retrofit Kits (shower head, toilet 

tank displacement device) 
Distribute kits to homeowners to install. 

 2. Ultra Low Flush Toilet Rebates Rebate replacement of old toilets with 6 L/flush 
model. 

 3. New Plumbing Require low flow showerheads and 6 L/flush 
toilets in new construction. 

Residential - Outdoor 4. Water Audits (Water supply only) Perform audit of irrigation system and provide 
homeowner with irrigation schedule, by season. 

Commercial/Industrial 5. Landscape Controls (Water supply 
only) 

Require water-conserving landscape. 

 6. Process Water Audits Trained water auditors advise businesses of 
how to reduce water use. 

Farm/Public/Other 7. Large Landscape Water Audits 
(Water supply only) 

Trained water auditor advises owner of 
adjustments to irrigation practices/system to 
save water. 

Utility 8. Infiltration/Inflow Program to locate and eliminate infiltration/ 
inflow in collection system. 

 9. Leak Reduction (Water supply 
only) 

Program to locate and fix distribution system 
leaks. 

All Categories 10. Public Education Program to educate customers about wise water 
use. 

 11. School Education Classroom instruction on importance of 
efficient water use. 

 12. Pricing Inclining block rate or seasonal pricing to 
encourage efficient water use. 

 13. Universal Metering Meters for all users. 
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4.1.5 Estimated Cost of Volume Reduction Measures 

 

 Unit water savings and costs of measures are available from the literature.  Shown in 

Table 4-3 are typical values that may apply in Powell River. 

 

 TABLE 4-3 
 TYPICAL COSTS AND WATER SAVINGS 
 FOR VOLUME REDUCTION MEASURES 

Measure Unit Cost per Installation 
Approximate Water 

Savings per Installation, 
Percent 

Retrofit Kits $20 per kit 5 to 10% of indoor use 
Ultra Low Flush Toilets $200 per toilet 20% of indoor use 
New Plumbing Code 0 30% of new indoor use 
Residential Water Audits $100 per house 10% of indoor use 

5% of outdoor use 
Industrial Water Audits $500 per site Up to 30% 
Large Landscape Water 
Audits 

$100 per acre 15% to 20% of outdoor use 

Leak Reduction Varies with size of system 
and extent of leakage 

Reduce unaccounted for 
water to 10% 

Public Education $0.50 to $1.00 per 
customer per year 

2% to 5% of total use 

School Education $0.50 to $1.00 per student Less than 1% of total use 
Pricing Cost of rate study 5% to 10% of total use 
Infiltration/Inflow Varies with system -- 

 

1. Residential Development

 

 With a majority of the water in Powell River used for residential purposes, it is obvious 

that any significant reductions in the total use will need to come from this sector.   

 

 There are approximately 14,000 people or 5,600 residential units in the District that likely 

use conventional toilets and faucets.  If it is assumed that there are 2 bathrooms per 

residential unit, there are 11,200 conventional toilets that could either be replaced or 
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retrofitted.  Assuming four flushes per day, the total water savings that could be realized 

by replacing traditional toilets with ultra low flush toilets would be 750,000 L/d (74% 

savings). 

 

 The estimated cost to supply two retrofit kits to each of 5,600 households at $20/kit is 

$224,000.  The estimated cost to subsidize two ultra low flush toilets to 5,600 households 

at $100/toilet is $1,120,000. 

 

2. Industrial/Commercial/Institutional

 

 An unknown percent of the metered demand in the District is to industrial, commercial 

and institutional service connections.  The District should work with the largest users to 

identify if any facilities can be improved to reduce demand. 

 

3. Universal Metering/Rate Structure

 

 Metering of all water service connections is a desirable goal.  The meter should be an 

encoded head type capable of being read by remote reader.  This allows for ease of 

reading and billing, but also facilitates more frequent reads per household to allow a 

variable rate structure based on consumption and time of the year.  There are an estimated 

4,750 single family connections in the District.  The estimated cost to install meters is 

4,750 connections x $450/connection = $2,138,000.   

 

 Universal metering would allow the natural rate structure to be applied to all residential 

users.  The Bylaw could be revised to encourage water conservation by adopting a form 

of inclining rate structure.  There is no direct cost to the District to change the Bylaw. 

 

4. Public Education

 

 The public must understand why water conservation is important.  The costs associated 

with the construction of new or expanded water and wastewater treatment facilities 
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should be compared to the benefits that can be derived from conserving water and 

wasting less down the drain.  Assuming a population of 14,000 the estimated cost should 

be about $8,000/year. 

 

4.2 Inflow and Infiltration Reduction 

 

The second important element of the volume reduction program is the reduction of inflow 

and infiltration (I&I) into the sewage collection system.  In order to be compliant with the 

Municipal Sewage Regulation the District must eliminate combined sewers, must 

eliminate sanitary sewer overflows (SSO) and must reduce I&I such that maximum day 

flow at waste water treatment facilities does not exceed 2.0 times ADWF during a 5 year 

storm event.  A LWMP can be used to address these issues.  If the LWMP determines 

that it is not cost effective to reduce maximum day flow to 2.0 times ADWF, then all 

excess flow must receive at least primary treatment prior to being combined with the 2.0 

times ADWF that receives secondary treatment. 

 

An I&I reduction plan involves an investigative phase and a rehabilitation phase.  The 

investigative phase involves data assembly and its analysis which then leads to a sewer 

rehabilitation plan.  The rehabilitation phase involves the implementation of the plan 

through repair/replacement of sewers to effect I&I reduction.  In most communities the 

investigative phase is staged over several years (5 to 10) as is the rehabilitation phase (5 

years to many years depending on the extent of rehabilitation work needed). 

 

Overall, within the District, sewers are 30-40 years old and on the basis of age alone, I&I 

problems are bound to exist.  The District has recently undertaken two I&I reduction 

studies (DK 2004 and AE 2000).  The District has obtained funding of $1.9 million for 

I&I rehabilitation work within its Westview and Townsite sewage areas.  Investigation 

and rehabilitation of I&I for each of the sewage areas within the District is described 

below. 
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4.2.1 Westview 

 

Within Westview there are 78 km of sewers that were primarily constructed in the 

1940’s, 1960’s and 1970’s.  All of these sewers have been smoke tested, 54 km have 

been video inspected and data from 8 flow monitoring sites has been obtained to 

determine dry weather flow conditions. 

 

In 2000, 30% of the Westview area sewers (24 km) were assessed and a rehabilitation 

plan for I&I reduction was developed at a cost of $120,000. 

 

In 2004, an additional 32 km of the remaining sewers that had been video inspected and 

all of the remaining 54 km that had been smoke tested were assessed for I&I (DK 2003a).  

For consistency within Westview, the assessment methodology used in 2003 was similar 

to that used in 2000.  Remaining to be video inspected are 27 km of sewers at a cost of 

$86,000.  The 2004 study recommended that about $600,000 of high priority sewer 

rehabilitation work be funded from the $1.9 million available funds, with additional non-

critical work to be addressed over the next 10 years.  The sewer rehabilitation plan 

associated with the 2004 assessment (including high piority and future non-critical work) 

totals $1,103,785.   

 

In recent years, the District has completed some sewer rehabilitation work.  In future, as 

more I&I rehabilitation work is completed, the flow monitoring program should be 

reinstalled to determine program effectiveness.  A budget of $95,000 for a staged flow 

monitoring and analysis program was estimated in the 2004 study. 

 

4.2.2 Townsite 

 

Within the Townsite area there is a total of 12 km of sewers that were constructed in the 

1920’s and 1940’s.  About 5 km remain a combined storm/sanitary system.  There has 

been no smoke testing, video inspection or flow monitoring to determine the sewer 

condition. 
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Two options for elimination of the remaining combined sewers were considered in 2004: 

 

• Option 1 – Convert combined to Drainage System at a cost of $2,571,000. 

• Option 2 – Convert combined to Sanitary System at a cost of $3,399,100. 

 

It was recommended to convert the remaining combined system to a drainage system by 

constructing new sanitary sewers.  An exception was the existing North Townsite trunk 

and South Townsite trunk, which should be retained as sanitary trunk sewers by diverting 

storm drain connections from these trunks to existing drainage facilities.  These new 

storm diversions will increase flow tributary to several existing storm drains that 

discharge through Norske property.  The impact of this increased flow on the Norske 

storm drainage system remains to be assessed.  Also requiring assessment is the status of 

easements for storm drainage facilities on Norske property that are tributary to Townsite 

runoff. 

 

The 2004 study recommended that $1,300,000 of the $1.9 million available funds be used 

to construct the initial phase of new sanitary sewers to eliminate combined sewers in 

Townsite.  Because of the age of the combined and sanitary sewer systems (up to 80 

years) video inspection, smoke testing and flow monitoring (2 sites) should be 

undertaken to enable assessment of the condition of the sewer systems.  The estimated 

cost for this I&I investigative work is $83,500. 

 

4.2.3 Cranberry Lake 

 

Cranberry Lake has separate storm and sanitary systems.  Sanitary sewers were first 

constructed in the 1960’s.  I&I investigative work is limited to minor smoke testing 

carried out in 1997.   

 

Assessment of the remainder of the sanitary sewers is needed to determine condition of 

the system.  The entire system should be smoke tested and video inspected.  A flow 
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monitoring site should be established to enable the effectiveness of future I&I 

rehabilitation to be established.  The estimated cost for this I&I investigative work is 

$127,500. 

 

4.2.4 Wildwood 

 

In Wildwood there are 13 km of sewers ranging in size from 150 mm to 250 mm.  Most 

sewers were constructed in the 1960’s. 

 

The investigative phase has yet to be undertaken at Wildwood.  A budget of $100,000 is 

recommended to cover video inspection, smoke testing, flow monitoring (2 sites) and 

development of a rehabilitation plan. 

 

4.3 Combined Sewer and Sanitary Sewer Overflows 

 

Part of the I&I reduction plan will be the elimination of the combined sewer system in 

Townsite.   

 

Sanitary sewer overflows have the potential for occurring at one of the 11 pump stations 

where emergency overflows exist. The District has a portable generator that is used to 

power pumping stations when power failure occurs. The new and upgraded pump stations 

at Westview and Townsite treatment plants will be provided with dedicated generator sets 

(see Consolidation Feasibility Study), as these are major stations. 

 

4.4 Use of Reclaimed Water 

 

Reclaimed water, or effluent that is adequately treated to allow its beneficial reuse, can be 

applied for a number of permitted uses as stipulated in the Municipal Sewage Regulation.  

Most of the use categories involve the irrigation of agricultural and urban landscapes.  

Irrigation using reclaimed water in coastal communities is not normally cost effective. 
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For Powell River, reclaimed water should be considered for use as washdown water and for 

on-site irrigation at the sewage treatment plant.  Should the plant be located near industrial 

operations that require process water (aggregate washing, equipment washdown, etc.), then 

the off-site uses should also be evaluated for cost benefit. 

 

4.5 Educational Elements 

 

 Many consumers have no knowledge of their water source, supply capacity or availability, 

necessary treatment and distribution costs.  Public education can change this.  The goal of 

most public education programs in the field of water-use efficiency is the development of 

an efficiency ethic among water users.  Water-resource planners generally agree that the 

voluntary commitment of consumers is critical in achieving reductions in water use.  To 

achieve that commitment, the consumer must be convinced that changed use habits are 

essential and are in her/his and the community's interest. 

 

 Public information programs can educate consumers regarding specific habits or 

procedures that commonly waste water, such as flushing toilets to dispose of a facial tissue 

and running water unnecessarily while washing, brushing teeth, shaving, shampooing hair, 

or washing cars.  Information on future supply shortages and the need for demand 

reduction can also be supplied as part of an effective public education and communication 

program. 

 

Communication methods that a water utility may use to inform customers of conservation 

techniques include bill inserts, direct mailings, community service advertisements on 

radio and television, paid advertisements, special interest articles for newspapers and 

magazines, posters, exhibits at fairs and shopping centres, save-water ideas and slogan 

contests, speakers' bureaus, lectures, community forums or conferences, teacher 

seminars, classroom presentations, facility tours, slide and movie shows, and 

presentations to consumer and service groups and other volunteer organizations.  Long 

term results in eliminating wasteful habits can best be achieved by educating the young. 
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 Because of the effect of weather on outside water use and the fact that education programs 

are normally incorporated as a part of a comprehensive program, it is virtually impossible 

to document water savings attributable to education.  However, continuing education 

programs have been estimated to result in a 5-percent reduction in residential water use. 

 

 1) Public Awareness Messages

 

 Public awareness includes television and radio public service announcements, newsletters, 

municipal service bill inserts, billboards, bus signs, bus bench signs and community and 

trade show exhibits.  Presentations to professional and civic organizations can also heighten 

public awareness. 

 

 2) School Outreach Programs

 

 This would include use of existing programs such as offered by the American Water Works 

Association (AWWA) or development of programs on water such as the City of Vernon 

and the Greater Vancouver Water District have done.  The curriculum packages (one for 

grades K-3, one for Grades 4-6 and one for high school) are designed to involve home, 

school and community.  All of the activities are integrated for use with the standard 

reading, math, and language arts curriculums.  The District may want to provide assistance 

in school science fairs and act as a resource agency for teachers teaching water issues. 

 

 3) Commercial/Industrial Conservation Program

 

 This would include a program designed to increase industry awareness of the need for 

water conservation through the provision of information and technical assistance, and it  

would be facilitated by such events as a one day seminar, to learn the latest technology and 

methods of water-reuse.  Information packets and employee awareness tools such as 

posters, reminder stickers and a training video could be made available for distribution to 

each participating company. 
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 4) Water Awareness Week

 

 The last week of April is observed annually by the British Columbia Water and Wastewater 

Association and the American Water Works Association associate cities as Water 

Awareness Week.  Events such as public tours at water treatment plants, water saving 

fixtures exhibits, youth conferences, and landscape seminars have been used by other 

communities. 

 

 5) Water Bills

 

 The District may wish to review the format of the water bill sent to the consumer, not only 

to identify the consumption and cost but to identify possible historical trends and how the 

actual and historical consumption relates to the overall system average and peak day 

demands.   

 

4.6 Anticipated Results 

 

 The provision of water flow meters on each water service connection enables the 

identification of water demand by each service connection and by each user type 

(residential, commercial and industrial lots).  The principal areas for reduction of sewage 

flows must come from water used within the home or business as opposed to water used 

outdoors for irrigation purposes. 

 

 The principal water savings will potentially come from the following initiatives: 

 

• public education; 

• school education; 

• plumbing changes to low water use fixtures in existing homes; 

• water rates to encourage and reward efficient water use; and 

• water audits in commercial/industrial operations to reduce water use. 
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It is judged from experience elsewhere that the flows to the sewage treatment plant could 

be reduced by 5% to 15% over the existing flows with implementation of these measures.  

Further reductions in wastewater flows can be effected through continued I&I control 

measures.  A 15% to 30% reduction in the wet weather and peak rates of sewage flow 

should be achievable.  However, it is important to understand that a reduction in 

wastewater flows does not translate directly to a corresponding reduction in wastewater 

treatment costs, since the design of many of the unit processes in a typical treatment facility 

is governed by the mass loading of solid and dissolved contaminants, and not by the 

wastewater flow rate. 

 

4.7 Recommendations 

 

 1) The District should develop an educational program for wastewater volume 

reduction.  Initial efforts should focus on obtaining educational material that is 

already available in other jurisdictions for direct use or adaptation.  A budget of 

$20,000 for the initial 5 year period should be provided for educational materials 

and facilities (printing costs, hall rentals, etc.).  The material could be distributed 

with water and sewer utility billings and through the school libraries and 

community groups. 

 

2) For Westview, the following recommendations are made for I&I reduction. 

 

a) Complete the I&I investigative work and prepare rehabilitation plan at an 

estimated cost of $86,000. 

b) Establish an annual budget of $65,000 to allow a 10 year program to complete 

the sewer rehabilitation work developed in the 2000 and 2003 assessment 

work and totalling $1,023,785 (2003 $).  In the initial years focus on 

correcting the “critically” designated sewers at an estimated cost of about 

$600,000, taken from the $1.9 million infrastructure funding grant. 

c) In about 3 years, budget $30,000 to allow a start on the flow monitoring 

reinstatement to assess the effectiveness of the I&I rehabilitation work.  
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Budget a further $30,000 in 6 years and $35,000 in 9 years to complete the 

flow monitoring program. 

 

3) For Townsite, the following recommendations are made for I&I reduction. 

 

a) Complete the I&I investigative work and prepare rehabilitation plan at an 

estimated cost of $83,500. 

b) Complete design, tender and construction for the initial phase of the new 

sanitary sewers at an estimated cost of $1,300,000 taken from the $1.9 million 

infrastructure funding grant (the final phase of the sewer separation program 

will cost an estimated additional $1,271,000). 

 

4) For Cranberry Lake, the following recommendations are made for I&I reduction. 

 

a) Complete I&I investigative work and prepare rehabilitation plan at an 

estimated cost of $127,500. 

 

5) For Wildwood, the following recommendation is made for I&I reduction. 

 

a) Undertake I&I investigative work and prepare rehabilitation plan at an 

estimated cost of $100,000. 

 

6) The District should complete a cost/benefit study of universal metering combined 

with revised user rates and installation of low water use fixtures at an estimated cost 

of $25,000. 

 

7) At the new consolidated treatment plant, reclaimed water should be used for 

washdown water and other designated non-potable applications as well as for on-

site irrigation water. 
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DISTRICT OF POWELL RIVER 

LIQUID WASTE MANAGEMENT PLAN – STAGE 2 
 
 
5.0 STORMWATER MANAGEMENT PROGRAM 

 

Development generally increases the volume and rate of storm surface runoff, due to an increase in 

the amount of impervious area caused by the construction of roofs and paved surfaces.  The 

increased runoff caused by development can cause flooding in downstream areas, increase erosion 

in watercourses, and reduce dry season stream flows due to lower groundwater reserves.  

Development is also known to increase the pollutant load carried to receiving waters by surface 

runoff; much of the contaminant load in the surface runoff from urban areas is associated with the 

operation of motor vehicles. 

 

In the past, many storm drainage facilities were designed for flood control only, based on relatively 

large storms.  Storm surface drainage is now recognized as a significant source of contamination of 

surface waters.  It has also been recognized that frequently occurring smaller storms can cause 

more erosion damage to streams than occasional large events.  The implementation of Best 

Management Practices (BMPs) to reduce contamination of receiving waters by storm surface 

runoff and to preserve the natural hydrologic cycle is encouraged by the Province. 

 

In this section the framework for a stormwater management program is outlined. 

 

5.1 Runoff Quantity 

 

 The amount and rate of runoff from a particular storm event are affected by the ground 

moisture conditions, soil and cover type, and the amount of pervious and impervious 

ground cover.  Development causes a change of ground surface from pervious to 

impervious through the construction of roofs, streets, sidewalks and parking lots, and 
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consequently speeds the runoff rate and increases the runoff volume, due to a reduction in 

rainfall losses from surface wetting, depression storage, and soil infiltration.   

 

 Improved or increased hydraulic capacity in the urban drainage system to prevent flooding 

of low-lying areas can significantly alter the runoff process.  When natural channels are 

deepened, lined, and straightened or when storm sewers are installed, watershed storage 

time is reduced, and the peak rate of runoff is increased.  Man-made structures can be 

provided to replace natural detention in stream channels, floodplains, and ponds. 

 

 Drainage design should incorporate a minor and major system.  The minor system is 

usually designed to handle storm flows from 2 to 25 year rainfall recurrence intervals, and 

the major system is designed to handle excess flows up to 100 year recurrence intervals.  

The recurrence interval is a statistical parameter that describes the probable time interval 

between rainstorms of a given size (e.g., the 2 year recurrence rainfall is the relatively small 

rainstorm that will occur on average once very two years, and the 100 year recurrence 

rainfall is the much larger rainstorm that will occur on average only once every 100 years).   

 

 The minor system normally consists of catchbasins, manholes and pipes or ditches, handles 

local drainage from developed areas, and remains separate from the major system.  The 

major system provides higher flood protection by routing large flows that overwhelm the 

minor system along streets, in major channels, in special floodways, and through large 

storm sewers.  In some cases, an overland route is not feasible for the major system, and it 

must be combined with the minor system in a pipeline, particularly in areas of existing 

development which were not laid out with the two-system concept in mind.  Erosion 

protection, provisions for sediment transport or reduction, and stream pollution also 

become important when the design method is selected.   

 

 If flood control by construction of drainage works is the desired solution, management 

options generally include the following: 

 

• improved channel hydraulics; 
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• diversion of portions or all of the flow; 

• temporary storage in detention facilities; 

• policy changes to reduce runoff, such as land development policy changes; 

• purchase of floodplain and use restrictions; and 

• combinations of the above. 

 

 Hydrologic and hydraulic computer models can be used to determine the rates, volumes 

and effects of runoff for pre-development and post-development conditions, to identify 

potential problem areas, and to evaluate the effects of alternative drainage solutions.   

 

5.2 Runoff Quality 

 

 Monitoring of urban runoff quality is a complex and costly undertaking, due to the transient 

nature of the flows and the number of water analyses required.  Comprehensive long-term 

studies regarding the quality of urban surface runoff have been carried out in the U.S. and 

elsewhere.  Constituents found in general urban runoff which frequently exceed the B.C. 

Environment water quality criteria include suspended solids, lead, copper, zinc, cadmium, 

chromium, nickel, arsenic, and phosphorus.  Runoff from heavily-travelled highways and 

roads may exceed B.C. Environment criteria for polynuclear aromatic hydrocarbons, in 

addition to the constituents listed above (B.C. Environment, 1992b). 

 

Potential sources of contamination within the District are as follows: 

 

• pesticide use – harmful organic compounds; 

• fertilizer use – nutrients, primarily nitrogen and phosphorus; 

• construction activities – sediment, petroleum products, garbage, chemicals, concrete 

washwater; 

• household activities – illicit dumping of hazardous chemicals, vehicle washing, pet 

washes, decaying yard wastes; 

• motor vehicles – metals and hydrocarbons from fluid leaks, particles from clutch and 

brake linings, corrosion of parts; 
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• industrial and commercial activities – metals and organic contaminants; 

• cross-connections with the sanitary sewer system; and 

• roadway de-icers – salt, toxic metals, cyanide (used as an anti-caking ingredient). 

 

 Regulation of storm surface runoff quality is difficult, due to the transient nature of storm 

events and the wide variations in contaminant concentrations typically observed.  In 

general, source controls are preferred over treatment, due to the cost and the unproven 

nature of many stormwater treatment processes (Gibb et.al., 1991).  Key elements in a 

source control program for stormwater quality management include maintenance and 

protection of the existing storm drain system (regular cleaning of catchbasins, elimination 

of illicit connections), modification of domestic and non-domestic practices to reduce or 

eliminate the production of pollutants or to prevent contact between pollutants and 

stormwater runoff, and on-site structural Best Management Practices (BMPs) to remove or 

reduce the pollutant load in surface runoff, before it enters the drainage system. 

 

 Management solutions for the enhancement of urban runoff quality include both structural 

and non-structural approaches.  Non-structural management solutions include source 

controls (regulatory and educational) and land use regulations.  Structural approaches 

include the construction of stormwater treatment facilities, which are often referred to as 

Best Management Practices (BMPs); these include the following measures: 

 

• oil-water separators; 

• swirl concentrators for sediment removal; 

• dry detention ponds for sedimentation; 

• physical-chemical treatment; 

• wet detention ponds; 

• wetlands; 

• grassed swales; 

• vegetated filter strips; 

• infiltration basin and trenches; and 

• porous pavement. 
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 Non-structural approaches to eliminate the production of runoff pollutants or to prevent 

contact between pollutants and runoff are a practical first step, since these methods can 

have positive impacts and have a relatively low cost.  In situations where non-structural 

approaches are insufficient (e.g., heavily-travelled roads, some industrial activities, vehicle 

storage and repair yards), structural BMPs may be required to achieve the desired runoff 

water quality.  The use of stormwater treatment BMPs is highly site-specific; procedures 

for applying BMPs to specific situations are available (e.g., B.C. Environment, 1992b and 

DK et.al., 1999).  Both structural and non-structural approaches are usually evaluated when 

comprehensive drainage studies are carried out for individual catchments.   

 

5.3 Drainage Policies and Regulations 

 

Regulations regarding the quality of surface runoff discharges have not yet been developed 

for British Columbia.  The Province has published guidelines to assist municipalities in 

developing programs to improve the quality of urban surface runoff (e.g., B.C. 

Environment, 1992b and CH2M Hill and Lanarc, 2002).  Some restrictions on surface 

runoff discharges are provided under the Federal Fisheries Act, mainly relating to negative 

impacts on fish habitat.   

 

The Federal Fisheries Act influences any activity in and about watercourses that may 

affect fish and/or fish habitat.  Fish habitat not only includes the stream channel but may 

also include upland areas associated with streamside vegetation.  The Fisheries Act, 

among other issues, makes it an offence to conduct activities which may result in the 

obstruction of fish migration, the deposition of a deleterious substance, and/or the 

harmful alteration, disruption, or destruction (HADD) of fish habitat.  

 

The Water Act influences any activities in and about watercourses that may affect water 

quality, habitat, and/or other water users.  Generally for works in and about a watercourse 

a Section 9 application must be made.  There are conditions that allow for an exemption 
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of a Section 9 application and these conditions are outlined in Section 44 of the Water 

Act. 

 

The Land Development Guidelines (DFO/MELP, 1992) recommend the width of buffer  

(leave) strips adjacent to watercourses, as well as other measures to ensure that that 

quantity and quality of fish habitat is maintained.  Generally the guidelines suggest that a 

15 metre wide leave strip be maintained on streams where Residential/Low Density 

development is proposed, and a 30 metre wide leave strip be maintained where 

Commercial/High Density development is proposed.  The leave strip guidelines are 

suggested minimum widths and may be altered by FOC/MWLAP staff (e.g., increased to 

protect critical fish habitat).   

 

The Fish-Stream Crossing Guidelines (Ministry of Forests, 2002) recommend the type of 

crossing for fish bearing streams.  If a closed bottom structure such as a culvert is 

proposed for a fish bearing stream, the gradient of the stream should be less than 6%, the 

stream channel width should be less than or equal to 2.5 metres, and the culvert should be 

a minimum of 1.5 metres in diameter and embedded.  For stream channels greater than 

1.5 metres in width but less than or equal to 2.5 metres in width, the culvert diameter 

should equal the stream channel width.  For culverts up to 1.5 metres in diameter, the 

culvert should be embedded to a minimum depth of 0.6 metres and infilled with substrate 

similar to that found in the stream.  Culverts greater than 1.5 metres in diameter should be 

embedded to a depth of 40% of the culvert diameter and infilled.  Open bottom structures 

are required where stream channels are greater than 2.5 metres wide; the open bottom 

structure should span the stream channel width.  Although the Fish-Stream Crossing 

Guidelines were developed for the forestry sector, it is likely that similar 

recommendations will be made by the regulatory agencies for other activities such as 

urban development that involve stream crossings. 

 

The Provincial Streamside Protection Regulation was repealed and replaced by the 

Riparian Areas Regulation by order of the Lieutenant Governor in Council on July 27, 

2004.  The new Regulation sets out requirements for Streamside Protection and 
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Enhancement Areas such that for fish bearing watercourses and permanent non-fish 

bearing watercourses a 30 metre width is required, and for non-permanent non-fish 

bearing watercourses a 15 metre width is required.  The Riparian Areas Regulation also 

sets out protection areas associated with ravines, where, if the ravine is greater than 60 

metres wide from the top of bank, then the protection area extends 10 metres from the top 

of the ravine bank, or if the ravine is less than 60 metres wide, a 10 metre wide protection 

area is required from top of the ravine bank.  

 

The Water Quality Guidelines (MELP, 1998) provide guidelines for numerous 

parameters.  The parameters frequently encountered during works in and around 

watercourses pertain to the generation of sediment and in turn increases in the total 

suspended solids (TSS) and turbidity in the receiving waters.   

 

The B.C. Wildlife Act, with respect to development issues, focuses on the protection of 

listed species and their habitat, as well as on habitat and species that regional agencies may 

consider critical. 

 

5.4 Watershed Inventory 

 

Drainage planning should begin with an inventory of existing watersheds, drainage 

facilities, known problems, and water quality data. 

 

The initial step in conducting an inventory of the watershed(s) is the delineation of drainage 

basin and sub-basin boundaries on a plan of the watershed area.  Basins which encompass 

more than one political jurisdiction should be identified, so that governing agencies can 

cooperate to ensure a consistent and effective approach.  The drainage basin and sub-basin 

boundaries within the District and the existing storm drainage infrastructure are shown on 

Figure 5-1. 

 

The central watersheds within the District are Squatter’s Creek, McGuffie (Willingdon) 

Creek, and McFall Creek (Figure 5-1).  The District has not undertaken a Master Drainage 
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Plan to date.  A 1982 study of Squatter’s Creek (Associated, 1982) concluded that the 

existing storm sewers in this catchment were mainly adequate for existing development, 

but that improvements would be necessary to prevent flooding as development proceeded.  

Improvements were subsequently undertaken in this catchment. 

 

Drainage studies of the other watersheds have not yet been undertaken, other than site-

specific small-scale work in conjunction with development.  There is a rainfall monitoring 

site near the Airport.  There are no stream flow monitoring stations. 

 

Existing data regarding storm runoff quality was summarized in the Stage 1 LWMP 

(NovaTec, 2001).  The locations of water quality sampling sites in the Westview area are 

included on Figure 5-1.  Potential sources of contamination include inactive landfills 

located at the Waste Transfer Site, Squatter’s Creek, and the airport (see Figure 5-1).  

Monitoring identified fecal contamination as the primary water quality issue (Willingdon 

Creek, Wharf Street outfall, Lytton Street storm drain).  Iron was identified as a concern in 

Squatter’s Creek both upstream and downstream of the landfill site. No information 

appears to be available regarding storm runoff quality in the Townsite or Wildwood areas. 

 

Monitoring of groundwater has been undertaken at the inactive landfill site near the 

Airport, but not at the other two inactive landfill sites.  No concerns have been identified 

with groundwater quality at the airport landfill site. Fecal contamination of Myrtle Creek 

and of nearby wells is an issue, but this has not been attributed to the landfill (agriculture 

and septic tank drain fields are likely sources). 

 

District of Powell River Subdivision Servicing Bylaw No. 1331 (1989) contains drainage 

requirements for development.  This includes criteria for both major and minor storm 

drainage systems.  It is notable that the bylaw specifies that roof drainage be discharged to 

ground within lot boundaries where ground conditions are suitable; this approach is in 

agreement with current recommended practice for preserving the natural hydrologic cycle 

(e.g., CH2M Hill and Lanarc, 2002).  The bylaw as a whole should be reviewed to ensure 
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that it conforms to current practice in other areas as well (e.g., updated runoff modeling 

procedures, water quality concerns, stream erosion). 

 

Some B.C. Municipalities and regional districts have developed comprehensive stormwater 

bylaws and/or policies that encompass flood protection, erosion protection, and water 

quality (e.g., City of Coquitlam, Capital Regional District).  Guidance for developing such 

bylaws suitable for local conditions is available (DK, 1988). 

 

5.5 Recommended Approach for Stormwater Management 

 

Comprehensive stormwater management planning involves the formulation of a clear set of 

site-specific goals and objectives for flood control and pollution control, involving input 

from representatives of all interested and affected parties within the watershed.  A flexible 

and iterative process of review and adjustment is required, to refine and focus the goals and 

objectives and the plan of action to achieve the objectives. 

 

Formulation of the goals and objectives requires a general inventory of the watershed, 

including topography and drainage, soils and land use, and identification of interested and 

affected parties. The inventory is used to identify the most valuable receiving waters, to 

assess areas that are at the greatest risk of degradation in water quality due to stormwater, 

and to identify the areas where stormwater management offers the greatest benefits and has 

the greatest chance of success.  For priority drainage basins, more detailed inventories are 

then prepared to define site-specific, measurable hydrologic and environmental objectives.  

Hydrologic objectives include groundwater recharge, flood and erosion control, stream 

baseflow preservation, and stabilization of water levels.  Environmental objectives include 

water and/or sediment quality parameters such as turbidity, dissolved oxygen, particulate 

and dissolved contaminant and nutrient levels, water temperature, indicator bacteria, and 

toxicity.  An evaluation of hydrologic conditions (hydrology, hydrogeology) and 

environmental conditions (water and sediment quality) within the watershed through the 

assembly of existing data and the acquisition of new data is necessary to help define 
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priorities, develop the plan of action, and establish baseline conditions to monitor 

improvements. 

 

Stormwater issues are best addressed on a watershed basis, by considering drainage area 

boundaries rather than political boundaries.  For effective stormwater management, the 

issues of flood control, erosion control, and pollution control should all be coordinated on a 

watershed-encompassing  scale.  Flood control works which may improve the situation for 

a specific area can actually increase flooding and erosion in downstream areas.  Regulatory 

and educational approaches for source control of pollutants entering the storm drainage 

system are similar in nature to those for sanitary sewer systems.  A coordinated approach 

can avoid costly duplication of effort, and result in regulatory and educational programs 

which are consistent with water quality objectives. 

 

Stormwater quality management is best accomplished through a combination of non-

structural controls designed to prevent pollutants from being picked up by surface runoff 

(including source control through regulation and education), and structural Best 

Management Practices (BMPs) to provide pollutant removal and flow attenuation or 

infiltration at upstream (source) locations (e.g., vegetated swales and filter strips, 

infiltration practices, urban forestry).  Treatment of larger volumes of collected stormwater 

may be accomplished in larger facilities such as wet detention ponds and constructed 

wetlands.  It is important to consider structural BMPs at the planning stage for new 

developments, since their use can be severely restricted by space limitations in existing 

developments.  Therefore, land use restrictions are a critical component of stormwater 

management for new developments and redevelopments. 

 

 Monitoring of stormwater quality is difficult, due to the transient nature of runoff events.  

Extensive sampling of runoff events using automated equipment capable of collecting 

flow-proportioned composite samples is required to assess pollutant loadings from specific 

areas with reasonable accuracy.  Further, laboratory analyses for the pollutants of concern 

(particularly for toxic organic compounds) is expensive.  Sources of toxic substances may 

be difficult to locate by water sampling, especially in cases where inputs of pollutants are 
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periodic rather than continuous.  Many toxic compounds, however, including some metals 

and organics and indicator bacteria, tend to associate with particulates.  A few sediment 

grab samples taken from major tributaries have been successfully used to trace pollutant 

sources upstream in storm drain systems, and to focus more intense monitoring and site 

visits.  Initial sampling efforts should be designed to identify problem tributaries to the 

storm drain and surface drainage systems, through the collection and analysis of sediment 

samples taken from strategic locations.  The need for a more comprehensive monitoring 

effort, including water quality sampling during runoff events, should be assessed on an 

ongoing basis.  

 

It is recommended that the following stormwater management initiatives be considered for 

inclusion in the LWMP.  Suggested budgets are for consultant assistance and do not 

include District staff time.  It is notable that the District has began the preparation of a 

Master Drainage Plan for the Westview catchment in 2004. 

 

1. The existing drainage studies and plans developed by the District should be updated 

and expanded, with the ultimate objective of developing a comprehensive Master 

Drainage Plan (MDP) for the entire District.  This should include consideration of land 

use according to the Official Community Plan, and should set priorities for additional 

studies for individual watersheds, with the highest priority set on areas that are 

expected to undergo significant development or redevelopment and where sensitive 

environmental resources have been identified.  Priorities for drainage planning should 

ensure that detailed catchment studies are conducted in advance of development.  

Budget $75,000 for preparation of the MDP.  The MDP will set priorities and guide 

detailed studies of specific areas prior to development.  The MDP should include the 

following elements: 

 

• definition of goals and objectives for the watershed(s); 

• a general inventory of watershed topography and drainage, soils and land use, and 

receiving water use; 

• identification of all interested and affected parties within the watershed(s); 
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• identification of priority resource and receiving water use and key components of 

the natural hydrological cycle (e.g., wetlands, groundwater rechange areas, natural 

detention areas), and of threats to those uses and components posed by stormwater 

runoff and development; 

• identification of areas where definite improvements in receiving water quality can 

likely be demonstrated; 

• assembly of existing data and information relevant to the storm drain and surface 

drainage systems, including precipitation records, surface water quality data, and 

sediment quality data; 

• design of programs for the collection of new hydrologic and environmental data; 

• computer modeling of storm runoff for selected design storms for existing and 

future conditions. 

• identification of possible funding sources; 

• land use planning, its effects on surface runoff quality, and land use restrictions and 

requirements for future developments and redevelopments which might be used to 

improve surface runoff quality; and 

• the potential effectiveness of community BMP facilities (wet detention ponds, 

constructed wetlands) versus on-site BMP facilities (vegetated biofilters, infiltration 

facilities, oil-water separators) for specific situations. 

 

2. Environmental resources (unconfined aquifers, sensitive streams and habitat) should 

form an integral part of drainage planning and development planning within the 

District.  Drainage planning and development planning should be undertaken together, 

so that drainage issues and protection of natural drainage features such as wetlands and 

groundwater recharge areas can be considered while the development site plan is being 

developed.  The District should undertake a review of existing development application 

approval procedures to ensure that planning, engineering, and operations issues are all 

considered at an early stage in the development application process.  Budget $10,000. 

 

3. A storm drainage bylaw and accompanying enforcement policy should be developed, to 

ensure that the District has the authority to regulate all aspects of stormwater 

  
 
213.8 ©2005 Dayton & Knight Ltd. Page 5-12 



management, including flood control, erosion control, and water quality.  The bylaw 

should include updated drainage design criteria as well as other aspects of drainage, and 

should also ensure that sensitive environmental resources such as fisheries streams and 

groundwater can be protected from spills and contaminated runoff (e.g., from 

commercial/industrial sites).  Budget $15,000 for consultant assistance and $5,000 for 

legal advice. 

 

4. Natural drainage features such as wetlands, groundwater recharge/discharge areas, and 

stream corridors should be preserved whenever possible.  This approach will minimize 

the need for manmade drainage structures, thereby reducing costs, and helping to 

preserve the natural environment. 

 

5. On-site infiltration of precipitation rather than collection and off-site conveyance of 

runoff should be encouraged in areas where ground conditions are shown to be suitable.  

Before on-site infiltration is undertaken, hydrogeological studies to evaluate both site-

specific conditions and regional effects on the groundwater regime and drainage should 

be completed.   

 

6. The source control inventory and education program described in Section 3 should 

include stormwater issues. 

 

7. A stormwater monitoring strategy should be developed, to establish baseline data and 

to help identify problems and priorities for action.  The monitoring program should 

include both stream flow data and water quality (to be expanded in the next draft of the 

LWMP). 

 

8. The stormwater runoff source control program should be included in the program to 

publicize the sanitary sewer source control program (see Section 3) particularly when 

successful results are achieved.   
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9. The District should establish and maintain contact with knowledgeable representatives 

of other jurisdictions (e.g., the CRD, the GVRD the City of Kelowna and provincial, 

state and federal agencies in Canada and the US), to share information on successful 

and unsuccessful stormwater management strategies, educational approaches, data 

collection and management, and possible funding sources for water quality monitoring 

programs.  In particular, agencies in the Puget Sound area of Washington State should 

be contacted, since that area is one of the most advanced proving grounds for 

stormwater quality management techniques. 
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DISTRICT OF POWELL RIVER 

LIQUID WASTE MANAGEMENT PLAN – STAGE 2 
 
 
6.0 NON-POINT SOURCE POLLUTION 

 

Non-point source pollution includes on-site septic tank and ground disposal systems.  There are 

only a few on-site systems within the District of Powell River, however, septage from the 

Regional District contributes a significant loading to the Wildwood lagoon.  Wastewater 

discharges from boats are a second non-point source.  These non-point sources are discussed in 

this section. 

 

6.1 Septage Treatment and Disposal 

 

As described in Section 7.1.2 of this report, septage generated from within the District of 

Powell River is currently discharged to the Wildwood Lagoon facility for treatment.  

Septage from the Powell River Regional District as well as waste sludge trucked from the 

Lund sewage treatment plant are also currently sent to the Wildwood facility.   

 

The District of Powell River currently generates an estimated 30 m3/yr of septage, with 

the Regional District contributing an additional 1,020 m3/yr for a total of 1,050 m3/yr 

septage.  Waste sludge trucked from the Lund wastewater treatment plant (WWTP) 

contributes an additional 200 m3/yr, for a total of 1,250 m3/yr of trucked waste (see 

Section 7.1.2 of this report for more detail).  Anectodal evidence also suggests that 

uncontrolled discharge of trucked liquid water to the system by commercial/industrial 

businesses occurs. 

 

On July 4, 2005 the District of Powell River Council carried a motion to enter into an 

agreement with the Powell River Regional District to accept trucked waste from the 
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Regional District at the Wildwood Lagoon.  The Regional District conducted a 

referendum in June 2005, to obtain approval for borrowing of funds to support capital 

improvements at the Wildwood Lagoon as a component of the agreement.  The 

referendum was supported by 80% of the votes cast.  The agreement will continue the 

current method of managing trucked waste (i.e. treatment at Wildwood Lagoon) for the 

next 20 years, and it includes cost apportioning for capital improvements as well as long-

term operating and maintenance costs for the Wildwood facility. 

 

A trucked waste receiving facility is desirable at Wildwood to regulate discharges to the 

system, screen out trash, prevent upsets to the treatment process, and allow recovery of 

costs for treating trucked liquid waste.  A trucked waste receiving facility could be 

located either at the treatment plant or at a location on the sewer collection system.  Cost 

estimates for both options are developed in Section 7.3.2 of this report. 

  

Discharge of septage to sewage treatment facilities adds to the loading on that facility.  

This additional load must be accounted for in facility design and operation.  Thus the 

amount of septage discharged to a treatment facility affects both the capital and operating 

costs.  Further, both liquid treatment and solids handling are affected, since septage 

contains substantial quantities of oxygen-demanding organic material as well as solids. 

 

The quality of septage generated in the Powell River area is not currently monitored.  

Assuming typical values for domestic sewage of 6,000 mg/L BOD5 and 15,000 mg/L 

TSS, the unit loads associated with septage would be as follows: 

 

• oxygen demand 6 kg BOD5/m3 septage; and 

• suspended solids 15 kg TSS/m3 septage. 

 

Based on the above assumptions, trucked waste currently (2002) generated in the Powell 

River area would contribute organic and solids loads as summarized in Table 6-1. 
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TABLE 6-1 
2002 ORGANIC AND SOLIDS LOADS ASSOCIATED WITH SEPTAGE IN 

POWELL RIVER AREA 

Waste Volume (m3/yr) Organic Load  
(kg BOD5/yr) 

Solids Load  
(kg TSS/yr) 

1. Septage from Municipality1 30 180 450 
2. Septage from Regional 

District1 
1,050 6,300 15,750 

3. Waste sludge from Lund 
WWTP2 

200 2,000 2,000 

TOTAL 1,250 8,480 18,200 
 
1 assumes typical septage contains 6,000 mg/L BOD5 and 15,000 mg/L TSS 
2 assumes waste sludge at 1% total solids by weight 

 

The loads associated with trucked waste are expressed as a percentage of the total loads 

to the existing Wildwood facility in Table 6-2 (see Section 7 for analysis of the total 

projected load to Wildwood). 

 

TABLE 6-2 
TRUCKED WASTE AS A PERCENTAGE OF 2002 WWTP LOADS 

Percent of Total Annual WWTP Load 
Wildwood Lagoon1

 Volume 
(m3/yr) 

BOD5 
(kg/yr) 

TSS 
(kg/yr) 

1. Wastewater from sewer collection system >99% 84% 59% 
2. Septage from Municipality NS2 NS2 1% 
3. Septage from Regional District NS2 12% 35% 
4. Waste Sludge from Lund WWTP NS2 4% 5% 
 
1 2002 wastewater flows based on analysis of Wildwood Lagoon contained in Section 7.1.1 of this 

report (avg. wastewater flow 800 m3/d, BOD5 = 150 mg/L, TSS = 90 mg/L) 
2 NS = not significant, value less than 0.5% of total 

 

Charges for accepting trucked wastes should reflect a fair share of treatment operating 

costs (including solids disposal/reuse), as well as capital costs for WWTP improvements 

and expansions.  Organic (BOD5) loads mainly affect liquid secondary (biological) 

treatment processes and solids handling and treatment systems.  Solids (TSS) loads affect 

primary settling, solids handling and treatment systems, solids disposal/reuse, and also 
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affect secondary settling in cases where primary settling is not used (e.g., oxidation ditch 

process).   

 

6.2 Boat Discharges 

 

The Federal Pleasure Craft Sewage Pollution Prevention Regulations designate bodies of 

water where overboard discharges of sewage from pleasure boats is prohibited.  There are 

no designated no-discharge zones located within the District of Powell River.  The closest 

no-discharge zone to the south is at Smuggler Cove, and the closest one to the north is at 

Cortes Bay. 

 

Under the current regulations, boaters are permitted to discharge holding tank contents 

overboard once they have left a no-discharge zone (e.g., when traveling between Cortes 

Bay and Smuggler Cove).  Alternatively, boaters can discharge holding tanks at pump out 

facilities that are connected to local wastewater treatment facilities.  The nearest pump 

out station to Powell River is located at Madiera Park to the south.  There are no pump 

out stations to the north, although one is being considered at Lund. 

 

Discharges of waste from boats in the Powell River area could potentially impact water 

quality along the Malaspina Strait shoreline.  In addition, there are a number of float 

cabins on Powell Lake that could impact water quality in the lake.  These are discussed 

below. 

 

6.2.1 Malaspina Strait 

 

To discourage discharge of raw sewage from boat overboard discharges and holding 

tanks along the Malaspina Strait in the Powell River area, a holding tank pump out 

facility could be installed at Westview Marina.  The holding tank pump out would 

discharge to the nearby Westview pumping station.  The cost estimate shown below 

includes odour control, since the Westview pump station is located near the Wharf at 
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Westview in a public area (boat holding tank discharges can be expected to generate 

odour).   

 

• pump out station (peristaltic pump) $15,000 

• installation and electrical (allowance) $10,000 

• piping and connections (allowance) $10,000 

• odour control (allowance)     $10,000 

 

Sub-Total $45,000 

Engineering and Contingencies @ 30%     $10,000

TOTAL (not including taxes) $55,000 

 

6.2.2 Powell Lake 

 

Most of Powell Lake lies outside the boundary of the District of Powell River; the 

exception is a small portion of the lake near the outlet to the Powell River.  There are 233 

untenured (trespass) float cabins on Powell Lake, few if any of which are located within 

the Municipality.  The Powell Lake Strategic Plan was begun in 1997, to address water 

quality issues associated with the float cabins, several of which were located near the 

water intake supplying the Wildwood area.  Many meetings involving the various 

stakeholders were undertaken in developing the Strategic Plan.  As a result, the float 

cabins have been moved away from the water intake, and all float cabin owners have 

been offered tenure by Land and Water B.C. Inc., which is the Crown Corporation that 

administers Crown Lands.  The tenure is subject to cabin owners adopting one of the 

following two options for waste treatment: 

 

• install suitable on-float technology to eliminate black (toilet) water discharges to the 

lake (e.g., composting toilet, propane-fuelled incinerating toilet, porta-potti); or 

• install a land-based pit toilet that meets the standards set out in the Ministry of Health 

(MOH) regulations. 
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All of the cabin owners have opted to accept the conditions of tenure.  Most of the cabin 

owners belong to the Owners Association, which is self-policing body to ensure 

compliance.  Land and Water B.C. Inc. holds a $20,000 blanket security bond put up by 

the cabin owners to be used in the event of the need for remedial action (e.g. clean-up for 

non-compliance).  A local representative of Land and Water B.C. Inc. is responsible for 

inspecting installations, mapping, and enforcement. 

 

Grey water from the float cabins is mainly discharged to the Lake.  The Owners 

Association is promoting the use of low-phosphate soaps and biofiltration of grey water 

(e.g., watering of planter boxes).  Because the cabins are water-based, they do not come 

under the jurisdiction of the MOH, and so are not subject to MOH regulations regarding 

treatment and disposal of wastewater. 

 

Cabin owners obtaining tenture receive a license of occupation good for 20 years, which 

can then be renewed.  It is in the interest of the cabin owners to ensure that all owners 

comply with the requirements, to avoid having to replace the security bond and to ensure 

license renewal. 

 

Land and Water B.C. Inc. now considers that the water quality issues associated with 

float cabins on Powell Lake have been dealt with effectively. 

 

6.3 Recommendations for Non-Point Source Pollution 

 

1. Charges for accepting septage and other trucked waste at wastewater treatment 

facilities should reflect a fair share of the capital and operating costs of the 

wastewater treatment, as well as costs for solids treatment and disposal or reuse (this 

is a component of the agreement between the District of Powell River and the Powell 

River Regional District). 

 

2. A pump out station for boat holding tanks located at Westview Marina should be 

considered (approximate budget $55,000).  The pump out station should discharge to 
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the main sanitary sewer collection system at the nearby Westview pump station.  The 

District should contact Fisheries and Oceans Canada, Small Craft Harbours, to 

explore partnering opportunities for the pump out station. 

 

3. The District should conduct a study to evaluate the costs of eliminating ground 

disposal systems within the Municipality by extending the sanitary sewer collection 

system to service lots currently relying on ground disposal (budget $15,000).  It is 

notable that this is study was commissioned by the District in 2005. 
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DISTRICT OF POWELL RIVER 

LIQUID WASTE MANAGEMENT PLAN – STAGE 2 
 
 
7.0 WILDWOOD LAGOON UPGRADE 

 

The Wildwood Lagoon facility was constructed in 1965.  The lagoon receives collected domestic 

wastewater from the Wildwood area, as well as trucked septage from areas within the District of 

Powell River and the Powell River Regional District. 

 

The lagoon is a single cell about 1.4 m deep, with an area of 2.43 hectares.  Aeration and partial 

mixing is provided by two 3.7 kW (5 HP) floating mechanical aerators. The effluent flow rate 

from the lagoon is continuously recorded by a Parshall Flume with ultrasonic level transducer. 

Effluent discharge is to Malaspina Strait through a 200 mm diameter outfall discharging at a 

depth of 7 m at low tide (AE, 1996).  The average annual operation and maintenance cost of the 

facility from 2000 to 2003 was about $35,000/yr. 

 

The lagoon experiences chronic infestations of duckweed, which can cause a deterioration in 

effluent quality.  An automated harvesting machine has been installed to control duckweed 

growth.  Septage is currently discharged directly to the lagoon by pumper trucks.  The trucks 

discharge via a 100 mm diameter truck-mounted nozzle as they move slowly along the access 

road adjacent to the lagoon; this is undertaken to help prevent solids accumulation at a single 

discharge point. 

 

The total lagoon volume is about 34,000 m3.  According to AE (1996), about 8,500 m3 of the 

total was occupied by settled sludge in 1988, increasing to 11,000 m3 by 1995.  Based on that 

analysis, sludge accumulation would be about 360 m3/year.  This includes solids produced by 

wastewater treatment within the lagoon, as well as septage from the Municipality and the 

Regional District, and waste sludge trucked from the Lund wastewater treatment plant. 
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The District reports that the lagoon was emptied of sludge in 1997.  The cost for removal and 

dewatering of the 480 dry tonnes of sludge that had accumulated since 1965 was $177,000 or 

about $5,500 per year over 32 years of operation.  Based on these figures, the average rate of 

sludge accumulation over 32 years of operation was about 15 dry tonnes per year.  Based on the 

estimate of 360 m3/yr sludge accumulation, the sludge at the bottom of the lagoon would be 

about 4% total solids by weight, which is consistent with values observed at other lagoons. 

 

At an accumulation rate of 360 m3/year, the total volume of sludge by the year 2010 would be 

about 4,700 m3.  This would leave about 29,000 m3 available for liquid treatment by 2010.  For 

current (2003) operation, the volume of sludge is estimated at 2,200 m3, leaving a treatment 

volume of about 32,000 m3. 

 

7.1 Operating Data 

 

7.1.1 Wastewater 

 

Flow data recorded at the Wildwood facility from January 1, 2000 to December 31, 2002 

are summarized in Table 7-1.  The flow data were used to develop corresponding per 

capita flow rates by dividing the estimated service population of the Wildwood collection 

area into the plant flow rate.  The per capita flow rates are included in Table 7-1, together 

with the average values over the three year period.  The average annual per capita flow 

(AAF) from 2000 to 2002 was 620 L/c/d, the average dry weather flow (ADWF) was 390 

L/c/d, the average wet weather flow (AWWF) was 1,020 L/c/d, and the Maximum Week 

Flow (MWF) was 1,150 L/c/d.  It should be noted that only the effluent flow is 

monitored, and that influent flows may vary significantly from those measured at the 

outlet, due to temporary storage (i.e. buffering) of influent flows in the lagoon. 
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TABLE 7-1 
WILDWOOD WWTP FLOWS 2000 TO 2002 

Plant Flow (m3/d) Per Capita Flow (L/c/d) 
Year Service 

Pop.5 AAF1 ADWF2 AWWF3 Max. Wk AAF1 ADWF2 AWWF3 Max Wk 

2000 

2001 

2002 

1,259 

1,277 

1,297 

748 

883 

762 

475 

No data4

762 

1,259 

1,338 

1,330 

1,576 

1,393 

1,446 

594 

691 

588 

377 

No data4

404 

1,000 

1,042 

1,026 

1,252 

1,090 

1,115 

average 1,280 800 500 1,310 1,470 620 390 1,020 1,150 
 

1 AAF = average daily flow in a given year, based on weekly flow measurements 
2 ADWF = minimum 30-day moving average of weekly flows in a given year 
3 AWWF = maximum 30-day moving average of weekly flows in a given year 
4 No ADWF available for 2001, since lagoon outlet closed frequently during the summer. 
5 Stage 1 LWMP, 1999 Service pop. = 1240 (assume 1.5% annual growth, 2000 to 2002) 

 

The flows discussed in Table 7-1 are compared to those reported in other studies in Table 

7-2.  There is little information for comparison, but the available data are fairly consistent 

among studies.  The ADWF of 390 L/c/d at Wildwood (data from 2000 to 2002) was 

substantially lower than that calculated for the Westview and Townsite facilities over the 

same period (i.e. about 500 L/c/d).  Assuming that the service populations and flow 

measurements for each plant are correct, this indicates either lower water use or lower 

dry weather groundwater infiltration into the sewers at Wildwood (this may also be due 

to buffering of influent flows in the lagoon).  On the other hand, the AWWF of 1,020 

L/c/d at Wildwood (again for 2000 to 2002 data) was substantially higher than that at 

Westview and Townsite (i.e., about 830 L/c/d); this indicates a greater degree of wet 

weather inflow and infiltration (I&I) into the sewers at Wildwood than at Westview or 

Townsite.  Control of I&I is discussed in Section 4.2. 
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TABLE 7-2 
COMPARISON OF CURRENT WILDWOOD DATA WITH OTHER STUDIES 

Per Capita Plant Flow (L/c/d) 
Data Year Study 

AAF ADWF AWWF Max 
Week 

Max 
Day 

1987 

1996 

1999 

Associated 

Associated 

NovaTec 

- 

580 

- 

290 

330 

440 

870 

1,240 

0 

- 

- 

- 

1,110 

- 

2,240 

2000/02 D&K 620 390 1,020 1,150 - 
 

The recorded data for plant influent concentrations of total suspended solids (TSS) and 

five-day biochemical oxygen demand (BOD5) at the Wildwood facility for the period 

January 1, 2000 to December 31, 2002 are summarized in Table 7-3.  Plant mass loads of 

TSS and BOD5 on a per capita basis are shown in Table 7-4.  The data reviewed for this 

study indicate that per capita TSS loads were about 50 g/c/d, and BOD5 loads were 90 

g/c/d.  These are similar to the per capita loads recorded at the Townsite facility. 
 

TABLE 7-3 
WILDWOOD WWTP INFLUENT BOD5 AND TSS CONCENTRATIONS, 2000 TO 2002 

Plant Influent Concentration (mg/L) 

Average Maximum Minimum Year 

BOD5 TSS BOD5 TSS BOD5 TSS 

2000 

2001 

2002 

153 

142 

165 

99 

99 

78 

280 

220 

265 

236 

215 

106 

75 

80 

85 

50 

58 

50 

average 150 90 260 190 80 50 
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TABLE 7-4 
WILDWOOD WWTP PER CAPITA BOD5 AND TSS LOADS, 2000 TO 2002 

Per Capita Load (g/c/d) 

BOD TSS Year Service Population1

Average Max. 
Month 

Average Max. 
Month 

2000 

2001 

2002 

1,259 

1,277 

1,297 

86 

93 

89 

117 

162 

120 

51 

63 

45 

89 

154 

68 

Average 1,280 90 130 50 100 
 
1 Stage 1 LWMP, 1999 Service Population = 1,240 (assume 1.5% annual growth, 2000 to 2002) 
2 Based on testing once per month only 

 

7.1.2 Septage 

 

The District of Powell River currently accepts septage from the Regional District as well 

as from its own residents.  The average annual septage load to the lagoon during 2001 

and 2002 was about 1,050 m3 per year (220 loads/year), or 2.9 m3/day.  This was 

significantly greater than septage volumes of 1.1 m3/d reported in an earlier study (AE, 

1986).  Septage generated from within the District of Powell River was estimated in the 

Stage 1 LWMP at 76 households.  The Regional District estimates that they have 2,564 

residential lots plus 19 businesses on septic tanks (including Texada Island).  Waste 

sludge from the Lund sewage treatment plant is also trucked to the Wildwood Lagoon 

(average annual volume from 2000 to 2002 was about 200 m3/year).   

 

As described in Section 6.1 the Municipality and Powell River Regional District are 

currently finalizing an agreement to allow the Regional District to continue discharging 

trucked waste (septage and waste sludge from the Lund Treatment Plant) to the 

Wildwood facility for the next 20 years.  Including the contributions of trucked waste 

from the Regional District (estimated at 1,020 m3/yr) and from the Lund treatment plant 

(200 m3/yr), the annual volume of trucked waste (septage) discharged to the Wildwood 

Lagoon would be about 1,250 m3/year (see section 6.1). 
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Septage quality is not monitored.  Assuming typical values of 6,000 mg/L BOD5 and 

15,000 mg/L TSS for septage, the average daily load to the Wildwood Lagoon resulting 

from septage generated within the Municipality and the Regional District would be about 

17.5 kg/d for BOD5 and 43 kg/d for TSS.  Review of annual septage loads and 

discussions with septage haulers suggest that the maximum day septage load is about six 

loads per day (approximately 28 m3/d).  Waste sludge trucked from the Lund treatment 

plant could add an estimated 5.5 kg/d BOD5 and TSS to average and peak septage loads. 

 

7.2 Design Criteria 

 

7.2.1 Effluent Standards 

 

Standards for treated wastewater quality set out in this section are based on existing 

provincial regulations.  The Municipal Sewage Regulation (MSR) administered by the 

Ministry of Land, Water and Air Protection (MWLAP) applies to all discharges to surface 

water and to discharges to ground in excess of 22.75 m3/d (MELP, 1999).  Within a 

LWMP, it is possible to propose treatment standards other than those contained in the 

MSR, as long as it can be shown that the public health and the environment are protected. 

 

The effluent standards for discharges of treated wastewater to surface waters (based on 

the MSR) are summarized in Table 7-5.   
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TABLE 7-5 
EFFLUENT REQUIREMENTS FOR DISCHARGES TO MARINE WATERS FROM 

LAGOON SYSTEMS 
Effluent Standards for Discharge of 50 m3/d or Greater to Marine Waters1

For Daily Flows up to 2.0 times ADWF Interim Requirements for Daily Flows 
greater than 2.0 times ADWF Parameter 

Open Marine 
Waters 

Embayed Marine 
Waters5

Open Marine 
Waters 

Embayed Marine 
Waters5

Treatment Requirements Secondary Secondary Primary  Primary 
BOD5 (milligrams/litre) 45 45 130 130 
TSS (milligrams/litre) 60 60 130 130 
pH 6.0-9.0 6.0-9.0 -- -- 
Disinfection see2 see2 see2 see2

Total Phosphorus (mg P/L) - 1.03 - - 
Orthophosphate (mg P/L) - 0.53 - - 
Toxicity, acute 100% LC50, 96 h 100% LC50, 96 h 100% LC50, 96 h 100% LC50, 96 h 
Ammonia see4 see4 see4 see4

 
1 Effluent quality standards for all receiving water discharges are based on the use of an outfall which provides a 

combination of depth and distance to produce a minimum 10:1 initial dilution within the mixing zone.   
 
2 For discharges to shellfish bearing waters the number of fecal coliform organisms outside the initial dilution zone must be 

less than 14/100 mL (“the median number of fecal coliform organisms in a water sample does not exceed 14/100 mL, with 
not more than 10% of the samples exceeding 43/100 mL”, from “Canadian Shellfish Sanitation Program, Manual of 
Operations”).  For discharges to recreational use waters the number of fecal coliform organsisms outside the initial dilution 
zone must be less than 200/100 mL.  The geometric mean, as determined from the bacteriological results of the last 5 
samples for which analyses have been completed over the last 30 days, must not exceed the coliform limits specified, and 
for this purpose, “geometric mean” means the anti-logarithm of a calculation in which the logarithms of a series of 
numerical measures are summed and divided by the number of numerical measures. 

 
3 The total and orthophosphate criteria may be waived if it can be shown from an environmental impact study that receiving 

waters would not be subject to an undesirable degree of increased biological activity because of the phosphorus addition.  
Alternatively, an environmental impact study may show that lower effluent concentrations than are tabulated are 
necessary, or that a mass load criteria may be needed. 

 
4 The allowable effluent ammonia concentrations at the "end of pipe" must be determined from a back calculation from the 

edge of the initial dilution zone.  The back calculation must consider the ambient temperature and pH characteristics of the 
receiving water and known water quality guidelines. 

 
5 “embayed marine waters” means: 

(a) marine waters located on the shore side of a line up to 6 km long drawn between any two points on a continuous 
coastline, or located so that the maximum width of sea access by any route is less than 1.5 km wide, or 

(b) marine waters in which flushing action is considered to be inadequate by a manager. 
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7.2.2 Treatment Plant Standards 

 

The MSR sets out design standards for sewage treatment facilities.  Such facilities must be 

designed to achieve the effluent quality standards described in Table 7-5.  Environmental 

Impact Studies (EIS) are required for facility siting, and reliability categories must be 

determined based on the results of the EIS.  Three reliability categories are defined in the 

MSR as follows: 
 

(a) Category I – Treatment works for reclaimed water or that discharge to waters or 

land that could be permanently or unacceptably damaged by effluent that is 

degraded in quality for even a few hours (for example, discharges near drinking 

water sources, shellfish waters or waters used for contact sports where “shellfish 

waters” means water bodies that have or could have sufficient shellfish quantities 

that recreational or commercial harvesting would take place or water for which 

commercial shellfish leases have been issued); 

 

(b) Category II – Treatment works that discharge to waters or land that would not be 

permanently or unacceptably damaged by short term effluent degradation, but 

would be damaged by continued (several days) effluent quality degradation (for 

example discharges to recreational land and waters); and 

 

(c) Category III – Treatment works not otherwise designated as Category I or II. 
 

Equipment and process reliability criteria for the three categories set out in the MSR are 

summarized in Table 7-6.  As shown, the treatment process requirements for aerated 

lagoons specify two cells for Categories I, II and III.  An independent power source (i.e., 

genset) is required for Category I.  For the purposes of this study, it was assumed that the 

receiving water (Malaspina Strait) would be classified as Category II. 
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TABLE 7-6 
EQUIPMENT AND PROCESS RELIABILITY CATEGORIES 

FOR TREATMENT FACILITIES 
Reliability Category 

I II III Component 
Treatment System Power Source Treatment System Power Source Treatment System Power Source 

Holding basin Adequate capacity for all flows Not applicable Not applicable 
Degritting      Optional No No
Primary 
Sedimentation 

Multiple unitsa Yes Same as Category I Yes Two minimuma Yes 

Trickling filters Multiple unitsb Yes Same as Category I Optional No backup No 
Aeration basins Multiple unitsb Yes Same as Category I Optional Single unit permissible No 
Blowers or 
mechanical aerators 

Multiple unitsc Yes Same as Category I Optional Two minimumc No 

Diffusers Multiple sections  Same as Category I  Same as Category I  
Final sedimentation Multiple unitsb Yes  Multiple unitsa Optional Two minimuma No 
Chemical flash 
mixer 

Two minimum or 
backupe

Optional No backup Optional Same as Category II No 

Chemical 
sedimentation 

Multiple unitsb Optional No backup Optional Same as Category II No 

Flocculation Two minimuma Optional No backup Optional Same as Category II No 
Effluent filters Two minimumb Yes Same as Category I Yes Same as Category I Yes 
Disinfection basins Multiple unitsb Yes Multiple unitsa Yes Same as Category II No 
Aerobic digesters Two minimuma Yes Same as Category I Optional Single unit No 
Anaerobic digesters Two minimuma Yes Same as Category I Optional Two Minimum No 
Facultative lagoons Two cellsb  Two cells  Two cells  
Aerated lagoons Two cellsb Yes Two cells Optional Two cells No 
Package treatment 
plants 

Multiple unitsb,f or 
ability to repair 
within 48 hours 

Yes Two units or ability to 
repair single unit within 
48 hours 

Yes Single unit may be 
permissible 

No 

 
a Remaining capacity with largest unit out of service must be for at least 50% of the design maximum flow. 
b Remaining capacity with largest unit out of service must be for at least 75% of the design maximum flow. 
c Remaining capacity with largest unit out of service must be able to achieve design maximum oxygen transfer; backup unit need not be installed. 
d Maximum oxygen transfer capability must not be measurably impaired with largest section out of service. 
e If only one basin, backup system must be provided with at least 2 mixing devices (one may be installed). 
f Effluent filtration is required in conjunction with ground disposal. 
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7.2.3 Population Projections 

 

The populations serviced by sanitary sewers in the Wildwood collection area in 1999 and 

the projected 2021 service populations were contained in the Stage 1 LWMP report; these 

are reproduced below. 

 

Wildwood Service Population (from NT, 2001): 

 

• 1999 = 1,240 

• 2021 = 1,475 (based on medium growth scenario) 

 

For the purposes of this study, the interim upgrade requirements were based on a service 

population of about 1,360 people.  This represents an increase in loading of about 10% 

over present loading, and would be reached around the year 2010 at the growth rate 

assumed for the Stage 1 LWMP.  New facilities such as headworks were sized for the 

2021 population (i.e., about 1,500 people). 

 

7.2.4 Design Criteria 

 

For the purposes of the interim upgrade requirements, the recorded per capita flow and 

loading data from 2000 to 2002 shown in Tables 7-1 and 7-4 were adopted.  Design 

criteria are summarized in Table 7-7.  The plant ADWF shown for 2010 assumes a 5% 

reduction in per capita ADWF due to water conservation, and the 2010 AWWF 

(Maximum Month Flow) assumes a 20% reduction in per capita AWWF due to a 

combination of water conservation and sewer system rehabilitation (I&I reduction).  The 

2010 AAF assumes a 10% reduction in per capita AAF due to water conservation and 

I&I reduction.  Based on the data shown in Table 7-7, trucked waste including septage 

from both the Regional District and the Municipality as well as waste sludge from the 

Lund treatment plant currently (2003) contribute about 17% of the average annual BOD5 

load, decreasing to 16% in 2010.  The septage from the Regional District alone represents 

about 75% of the annual load of trucked waste discharged to the Wildwood Lagoon. 
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TABLE 7-7 
WILDWOOD LAGOON DESIGN CRITERIA 

Year Parameter 2003 2010 
Service Population 1,240 1,360 
Flow 
AAF 

per capita 
plant effluent 

 
 

620 L/c/d 
770 m3/d 

 
 

560 L/c/d1

760 m3/d1

ADWF 
per capita 
plant effluent 

 
390 L/c/d 
480 m3/d 

 
370 L/c/d2

500 m3/d2

AWWF 
per capita 
plant effluent 

 
1,020 L/c/d 
1,260 m3/d 

 
820 L/c/d3

1,120 m3/d3

BOD5 Influent Load 
AAF 

Trucked waste4 

sewer system (per capita) 
concentration (inc. septage) 

 
 

23 kg/d 
90 g/c/d 

175 mg/L 

 
 

23 kg/d 
90 g/c/d 

190 mg/L 
ADWF 

trucked waste4

sewer system (per capita) 
concentration (inc. septage) 

 
45 kg/d4

90 g/c/d 
325 mg/L 

 
45 kg/d4

90 g/c/d 
335 mg/L 

AWWF 
trucked waste4 

sewer system (per capita) 
concentration (inc. septage) 

 
45 kg/d 

130 g/c/d 
165 mg/L 

 
 45 kg/d 

130 g/c/d 
200 mg/L 

 
1 assumes 10% reduction in 2003 per capita flow due to water conservation and I&I reduction 
2 assumes 5% reduction in 2003 per capita flow due to water conservation 
3 assumes 20% reduction in 2003 per capita flow due to water conservation and I&I reduction 
4 assumes peak month septage load of 2 times average septage load for ADWF and AWWF, 

includes septage  from Regional District as well as Municipality and waste sludge from Lund 
treatment plant discharged to lagoon 

 

7.3 Upgrade Requirements 

 

In 2003 the District identified a budget of $50,000 for capital upgrades to the Wildwood 

facility.  Potential upgrades are described below, followed by recommendations regarding 

priorities. 
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7.3.1 Headworks 

 

Problems with the existing lagoon include fouling of the floating aerators by floating 

debris entering the lagoon with the influent sewage.  This could be remedied by the 

installation of a screen to remove coarse solids from the lagoon influent (plastics, rags, 

etc.). A screenings washer to remove fecal material followed by a compactor/dewatering 

device would also be needed. Dewatered screenings are normally landfilled, or in some 

cases incinerated.  A location for disposal of the screenings would have to be located, 

preferably within British Columbia to minimize trucking costs. The estimated capital cost 

for a headworks/screening facility is as follows: 

 

• Automated Rotary Screen (6 mm openings)    $  20,000 

• Screenings washer/compacter      $  20,000 

• Electrical and installation       $  40,000 

• Building and miscellaneous       $120,000 

• Sub-total         $200,000 

• Engineering and Contingencies @ 30%     $  60,000 

• TOTAL (not including taxes)      $260,000 

 

7.3.2 Septage Receiving Station 

 

Options for handling of septage include land application, co-treatment with wastewater, 

co-disposal with solid wastes, and processing at dedicated septage treatment facilities.  In 

cases where capacity limitations do not exist at the wastewater treatment facility, co-

treatment and disposal of septage with wastewater is one of the most cost-effective and 

environmentally sound methods available (Metcalf and Eddy, 1991).  Septage should be 

screened to remove rocks and coarse trash prior to discharge to treatment facilities. In 

addition, trucked liquid wastes generated by business and commerce within the 

Municipality require disposal/treatment.  The Wildwood Lagoon currently does not have 

a septage receiving facility or any facilities for screening.   
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 Septage receiving facilities require regular maintenance to remove rocks, trash and 

accumulated sludge.  Washdown can be facilitated by tanker truck or local standpipe 

connection with backflow preventer.  Ready access by pumper truck is required. 

 

 Two alternatives were evaluated for septage (and commercial/industrial trucked liquid 

wastes) receiving to the Wildwood Lagoon as described below.  Costs for maintenance and 

for consumed treatment capacity can be recovered through billing users based on 

flowmeter records at the facility, cardlock entry on a per use basis, or a lump sum annual 

fee. 

 

7.3.2.1 Alternative 1 - Receive Septage at the Treatment Plant 

 

 If the septage receiving station is to be located at the Wildwood treatment plant, the 

discharge point should be located upstream of the headworks, so that separate fine 

screening facilities will not be required (although a separate coarse screen should be 

provided at the septage receiving station, to remove rocks and large trash). 

 

 At small treatment plants where slug septage discharges are likely to cause process upsets, 

a septage holding tank is generally included.  The holding tank allows metering of septage 

in proportion to plant flow rates.  Where a holding tank is included, aeration is sometimes 

provided, to prevent settling of solids and improve the treatability of the septage.  However, 

pre-aeration of septage in a holding tank is a potential source of strong nuisance odours, 

due to air stripping of gases.  The holding tank should therefore be covered, and odour 

control provided. 

 

 For the Wildwood lagoon, a large holding tank for septage is not considered necessary, 

since the long hydraulic retention time of the lagoon system will dampen the effects of slug 

loads.  A tank large enough to contain a single truckload of septage should be provided, so 

that the system can be fed at a controlled rate, and septage or other trucked waste that is 

obviously unsuitable for discharge to the plant can be held back. 
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 Locating the septage receiving station at the treatment plant influent manhole would make 

maintenance more convenient and allow the plant operator to monitor the station use.  The 

primary disadvantages would be increased odours at the plant, and potential corrosion 

problems within the (future) headworks building due to the release of hydrogen sulphide 

gas.  The influent channels at the headworks should therefore be covered and foul air 

removed for this alternative, to prevent excessive corrosion of mechanical and electrical 

equipment in the headworks building. 

 

 Controlled access to the septage station would be provided by the existing gate at the 

treatment plant and by a fence with gate enclosing the station and adjacent influent 

manhole.  An entry card lock system would control both access gates.  A transaction record 

would be automatically kept of each load discharged to the receiving station.  A short 

access ramp would be constructed off the driveway to the receiving station.  The station 

discharge would connect to the existing manhole immediately above the headworks. 

 

 The estimated cost for a septage receiving facility located at the plant is as follows: 

 

• Fence and gate $5,000 

• Connect to sewer system $2,500 

• Water connection with backflow prevention $2,500 

• Septage station with flowmeter and entry card lock system  

 with transaction record      $90,000 

 

Sub-Total $100,000 

Engineering & contingencies @ 30%     $30,000

TOTAL (not incl. taxes) $130,000 
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7.3.2.2 Alternative 2 - Receive Septage at Remote Location on Sewer System 

 

 Septage can also be discharged to the sanitary sewer collection system at a location remote 

from the plant.  This alternative has the advantages of equalizing the slug loads due to 

dilution in the sewer system, reduced odour potential at the treatment plant, and less 

potential for corrosion problems at the headworks.  However, it would be necessary to 

identify a location on the sewer collection system where odours generated during septage 

discharge would not be a problem.  This alternative would also create a new facility 

requiring regular maintenance, and monitoring of discharges would be problematic.  

Corrosion would also be a concern if concrete, ductile iron or steel pipe or pumping 

facilities were located downstream from the septage receiving station. 

 

 A fence and gate would be required to provide controlled access.  Depending on the 

location, an access road might be required.  A water connection with backflow preventer 

and a septage flowmeter would be needed. 

 

 The estimated cost of a septage receiving facility located on the sewer collection system at 

a location remote from the treatment plant is as follows: 

 

• Fence and gate $ 5,000 

• Access road (allowance) $5,000 

• Septage station with flowmeter and card lock system with transaction record $90,000 

• Connect to sewer system $3,000 

• Water connection with backflow prevention $ 5,000 

 

Sub-Total $108,000 

Engineering & contingencies @ 30% $32,000

TOTAL (not incl. taxes) $140,000 
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7.3.3 Lagoon Aeration and Mixing 

 

The lagoon can be analyzed by first order kinetics, where the total five-day biochemical 

oxygen demand (TBOD5) remaining after a certain time is calculated by the following 

equation: 

    C = Co/(1 + ktd) 

 

 where:  C = TBOD5 in cell effluent 

   Co = TBOD5 entering cell 

   k = TBOD5 kinetic rate constant (days-1) 

   td = detention time (days) 

 

 For this analysis, a partially mixed kinetic rate constant, (kPM), of 0.276 day-1 at 20ºC was 

used.  This value is suggested for use for partially mixed aerated lagoons by W.E.F. and 

USEPA.  To adjust kPM for the liquid wastewater temperature, the following formula was 

used: 

 

    kT = k20 x Θ(T-20)

 

 where:  Θ is assumed to equal 1.036 for partially mixed aerated cells 

 therefore: kPM at AAF = 0.208 (day-1) @ 12ºC (assumed average lagoon 

temperature) 

   kPM in summer (ADWF) = 0.240 (day-1) @ 16ºC (assumed summer 

lagoon temperature) 

kPM in winter (AWWF) = 0.181 (day-1) @ 8ºC (assumed winter lagoon 

temperature) 

 

The lagoon analysis is summarized in Table 7-8.  The lagoon loadings used in the 

analysis included septage from the Regional District in 2003, but not for future (2010) 

operation. 

 

  
 
213.8 ©2004 Dayton & Knight Ltd. Page 7-16 



TABLE 7-8 
WILDWOOD LAGOON TREATMENT ANALYSIS 

Lagoon Detention 
Time (Days)1

Influent TBOD5 
Conc. (mg/L)1

Effluent TBOD5 
Conc. (mg/L) 

Theoretical O2 
Requirement (kg/hr)2Flow 

Condition 
Temp. 
(ºC) 2003 2010 2003 2010 2003 2010 2003 2010 

AAF 12 42 38 175 190 18 21 10 11 
ADWF 16 67 58 325 335 19 22 12 12 
AWWF 8 25 26 165 200 30 35 14 15 

 
1 based on data in Table 7-7, assuming 2003 lagoon treatment volume = 32,000 m3 and 2010 treatment volume = 29,000 

m3. 
2 assuming total O2 requirement = 2 x O2 requirement for TBOD5 removal to account for short-term peak loads, 

nitrification, and benthic demands. 
 

 As shown in Table 7-8, winter conditions (AWWF) govern design, and the lagoon system 

has adequate detention time (i.e. volume) to achieve the permitted TBOD5 maximum of 45 

mg/L for the design population, provided that adequate aeration and mixing are provided.  

The suspended solids must be adequately settled out in a quiescent zone in order to 

consistently achieve the TBOD5 limit of 45 mg/l and the TSS limit of 60 mg/L. 

 

 Theoretical oxygen requirements shown in Table 7-8 were adjusted for actual oxygen 

transfer rates to wastewater under field conditions using surface aerators by the following 

formula: 

( )( ) α
β 20

20

024.12 −
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
= T

S

LWAlt
o C

CC
NN  

 

 where:  CWAlt = saturation value of dissolved oxygen at lagoon elevation and 

water temperature 

   β = oxygen saturation coefficient, assume 0.9 

   α = oxygen transfer rate coefficient, assume 0.85 

   CL = dissolved oxygen residual in lagoon, assume 2.0 mg/L  

   CS20 = 9.17 mg/L, saturation value of oxygen in clean water at 

standard conditions at sea level 

   N = field oxygen transfer rate 

   No = aerator oxygen transfer rate under standard conditions 
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 therefore: at 12ºC  (AAF)  N = No (0.5940) 

   at 16ºC (ADWF) N = No (0.5863) 

   at 8ºC (AWWF) N = No (0.6055) 

 

The estimated oxygen requirements for surface aerators in the Wildwood Lagoon under 

field conditions are shown in Table 7-9. 

 

TABLE 7-9 
WILDWOOD LAGOON AERATOR REQUIREMENTS  

UNDER FIELD CONDITIONS 
Oxygen Required Under Field 

Conditions (kg/hr) Aerator Power Required (kW)1
Condition 

2003 2010 2003 2010 
AAF 17 19 13 14 

ADWF 20 20 15 16 
AWWF 23 25 18 19 

 
1 assumes 1.3 kg O2/hr/kW delivered to clean water under standard conditions by surface aerators 

 

As described earlier, the lagoon currently contains two 3.75 kW (5 HP) surface aerators, 

for a total of 7.5 kW (10 HP).  As shown in Table 7-9, the governing condition is 

AWWF, with an estimated aeration requirement of 18 kW (24 HP) under current (2003) 

conditions and 19 kW (25 HP) under future (2010) conditions.  This includes a relatively 

conservative safety factor of 2.0 to account for short-term peak loads, benthic demands, 

and nitrification (see footnote 2 in Table 7-8).  As a result of this analysis, the existing 

aeration capacity was doubled through the addition of two 3.75 KW surface aerators (for 

a total of four) in 2004.  The cost of adding the two new aerators was $54,000.  An 

additional 3.75 KW aerator may have to be added in the future if the need becomes 

apparent. 
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7.3.4 Lagoon Partitioning 

 

The addition of a PVC (or similar material) curtain to partition the existing lagoon into two 

separate cells was recommended in an earlier study to improve lagoon treatment 

effectiveness by reducing short-circuiting (AE, 1996).  As described in Section 7.2.2, the 

1999 Municipal Sewage Regulation states that two cells are optional for aerated lagoons 

discharging into Category II waters (required for Category I).  Partitioning of the lagoon is 

therefore at the discretion of the District as far as the MSR is concerned.  The costs were 

estimated by others at $20,000 for a PVC curtain to partition the lagoon into two cells (AE, 

1996). 

 

7.4 Recommended Upgrade Schedule 

 

The purpose of this section is to recommend priorities for upgrading the Wildwood facility.  

Based on the previous discussion, the recommended upgrades are listed in order of priority 

below. 

 

1. Add two floating 3.7 kW (5 HP) aerators (This was done in 2004 at a cost of 

$54,000). 

 

2. Consider partitioning the lagoon into two cells to minimize short circuiting and 

ensure maximum effectiveness of aerators if the need becomes apparent.  Budget 

$20,000 for future contingencies.  (The contingency amount can alternatively be 

used to add a fifth aerator if the need becomes apparent). 

 

3. Install headworks/screening facility to remove coarse solids and trash from the 

lagoon influent.  Budget $260,000.  This work should not be undertaken until a 

disposal location for the collected screenings has been identified. 

 

4. Install receiving facility for septage and trucked liquid commercial/industrial waste 

located at the Wildwood Lagoon facility.  Budget $130,000.  
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5. Budget an annual amount of $10,500 to be put aside for eventual removal and 

dewatering of solids from the lagoon, and for disposal/reuse of the dewatered 

solids.  Monitor solids accumulation and adjust the annual budget amount as 

needed.  Include potential reuse applications for solids in future biosolids 

management strategy.  Apportion the annual budget amount to all users of the 

facility. 
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DISTRICT OF POWELL RIVER 

LIQUID WASTE MANAGEMENT PLAN – STAGE 2 
 
 
8.0 WESTVIEW/TOWNSITE TREATMENT PLANT CONSOLIDATION REPORT 

 

In January 1995 the District requested the submission of statements of qualifications for the 

necessary engineering work to review the existing Westview and Townsite treatment facilities 

and to amalgamate the two facilities in the Townsite area.  The consulting engineering services 

were required to see the project through to completion.  In April 1995 the District reviewed the 

proposals and appointed Reid Crowther as a successful consultant. 

 

In June 1995, after receiving an unsolicited proposal by Hill Murray and Associates for a 

membrane filtration treatment plant, the Council of the day terminated Reid Crowther’s contract 

in favour of Hill Murray and Associates. 

 

The Ministry of Water, Land and Air Protection (MWLAP) has placed the District on notice by 

letter, dated 17 July 2001, stating that they have concerns of the effluent bypass and the sludge 

discharge through the Townsite outfall.  MWLAP stated that the existing Townsite plant must be 

upgraded to meet current ministry standards and that the schedule should be developed to 

accommodate the upgrade. 

 

To date the Westview Wastewater Treatment Plant (WWTP) is progressively unable to meet the 

permit requirements set out by the MWLAP due to the continual deterioration of the membranes.  

Due to the time required to fund, design and build an alternative sewage treatment plant, the 

District included as a component of the LWMP a scope of work to review the existing operation 

of the Westview Sewage Treatment Plant.  It is recommended that further capital expenditures at 

the Westview facility be minimized, so that financial resources can be conserved for 

investigating in the new consolidated facility serving Westview and Townsite.  The District 
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purchased 84 additional membrane modules in 2004 at a cost of $180,000 for use in replacing 

failed membranes over the next 5 years. 

  

8.1 Background 

 

Due to the failures of the membrane WWTP at Westview to meet its permit requirements 

and high costs to operate the facility as well as the MWLAP’s concern with the Townsite 

treatment plant, the District is revisiting the amalgamation of the WWTP and Townsite 

Treatment Plant into one common updated facility as a component of the LWMP.  This 

section contains a summary of the final report for the Westview/Townsite WWTP 

consolidation study.  More detail can be found in the consolidation study report (DK 

2003b). 

 

The scope of work for the consolidation study was as follows: 

 

• collect all necessary information and data that would be required for detailed design 

of a common treatment facility complete with all necessary infrastructure; 

• carry out a detailed review of the current and future sanitary sewer treatment 

requirements for Westview, Cranberry and Townsite areas; 

• provide recommendations for potential sites for the new sewage treatment facility 

including capital and life cycle cost estimates based on previous preliminary design 

reports; 

• provide recommendations relative to the sewage pumping station in the vicinity of the 

existing Westview treatment plant and the associate forcemains to the new facility; 

• initiate public consultation concurrent with the LWMP in regard to site location; 

• review and report on any feedback received at the public open house; 

• initiate meetings in order for the necessary land acquisition to be agreed upon; and  

• prepare conceptual plans of the new facility and participate in an open house forum 

for the purposes of providing and receiving information concurrent with the LWMP. 
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The consolidation study report is contained under separate cover.  A summary of the 

study findings is included below. 

 

8.2 Design Criteria 

 

The design criteria adopted for the consolidation study and the resulting design loads for 

the consolidated facility at the design horizon of 2021 are summarized in Table 8-1. 

 

TABLE 8-1 
SUMMARY OF DESIGN CRITERIA FOR CONSOLIDATED FACILITY 

Parameter Unit Design Criteria Plant Flow or Load in Year 2021 
Service Population -- 16,000 people 
Flows 
- ADWF 
- AAF 
- AWWF 
- MWF 
- MDF 

 
400 L/c/d 
490 L/c/d 
660 L/c/d 
800 L/c/d 
960 L/c/d 

 
6,400 m3/d 
7,840 m3/d 
10,600 m3/d 
12,800 m3/d 
15,400 m3/d 

TSS Loads 
- Average 
- Max. Week 

 
60 g/c/d 

100 g/c/d 

 
960 kg/d 

1,600 kg/d 
BOD5 Loads 
- Average 
- Max Week 

 
90 g/c/d 

150 g/c/d 

 
1,440 kg/d 
2,400 kg/d 

 

8.3 Analysis of Options 

 

An important aspect of the consolidation study was to develop site options for the 

consolidated treatment facility.  The initial work plan allowed for evaluation and ranking 

of four candidate sites.  The candidate sites were developed at LWMP joint committee 

meetings. 

 

A meeting of the Joint Technical/Local LWMP Advisory Committee was held on April 9, 

2003 to discuss siting criteria, and to develop an initial list of candidate sites.  The initial 

list was expanded from the following four sites, which were identified in the Stage 1 

LWMP: 
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• existing Westview WWTP; 

• existing Townsite WWTP; 

• Norske lands (new site or existing clarifier); and 

• waste transfer site. 

 

The Joint Advisory Committee identified eleven potential sites for the consolidated 

facility, and then conducted a ballot vote on the initial list of eleven sites to reach 

consensus on the four most favourable sites.  The four candidate site locations selected 

for evaluation were as follows: 

 

• Option 1 – Townsite 

• Option 2 – Waste Transfer 

• Option 3 – Lower Lot 450 

• Option 4 – Upper Lot 450 

 

A fifth site utilizing unused bioreactor volume at the Norske Mill wastewater treatment 

plant was subsequently proposed, and was added as a fifth candidate site (Option 5). 

 

Treatment plant consolidation would involve the abandonment of the Westview plant, 

except for the pumping station, which would be upgraded to permit sewage from 

Westview to be pumped to the new consolidated facility.  The Townsite candidate site 

would entail expansion and upgrading of the existing treatment plant to also service 

Westview.  For the remaining candidate sites the Townsite plant would be abandoned, 

except for the existing wet well, which would be upgraded to allow Townsite sewage to 

be pumped to the candidate sites. 

 

For both Townsite and Westview, the potential to convey sewage flow by gravity 

interceptor sewers to the candidate treatment plant sites was evaluated.  Where feasible, 

this reduced the flow that otherwise would have to be pumped from either Townsite or 

Westview. A life cycle cost analysis was used to determine where the gravity interceptor 

sewers would be cost effective. 
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For the treatment plant concept designs, oxidation ditch technology, providing both low 

capital and operating costs, was evaluated for all sites.  With the exception of Townsite 

(Option 1B) and Norske (Option 5) this would require that site acquisition include a 

desirable 6 ha of land (including the facilities and a 50 m buffer all around). Solids 

treatment at these sites included aerobic digestion of sludge and biosolids dewatering.  

Because of space limitations, the concept design for oxidation ditches at Townsite was 

based on concrete basins with vertical walls, rather than on earthern basins with sloped 

sides as at the Upper Lot 450, Lower Lot 450 and Waste Transfer sites.  For the Norske 

site, the oxidation ditches would be concrete basins with vertical walls constructed within 

unused Bioreactor #3.   

 

A Trickling Filter Solids (TF/SC) Contact Process for secondary treatment with aerobic 

digestion of sludge and biosolids dewatering was also evaluated for the Townsite (Option 

1A) and Waste Transfer (Option 2A) sites.  This technology occupies a small footprint, is 

compatible with reuse of the existing concrete tankage, and is amenable to covering of 

unit processes to effect odour control.  Approximately 2.4 ha of land would be required 

(including the facilities and a 50 m buffer on three sides).  Activated sludge technology 

would also be feasible and would be similar in cost. 

 

For each treatment plant site, a new outfall extending to the 50 m depth in Malaspina 

Street was assumed. This depth of discharge would result in an outfall extending 500 m 

to 600 m from shore. A diffuser section was included at the outfall discharge. 

 

The five candidate sites are illustrated on Figure 8-1.  The costs for the five options are 

compared in Table 8-2.  As shown, Option 5 is similar in cost to Options 1B (Townsite 

Oxidation Ditch), 2A (Waste Transfer Oxidation Ditch), and 3 (Lower Lot 450 Oxidation 

Ditch).  However, it is important to note that the costs for Options 1 to 4 include land 

acquisition for the treatment plant as well as the pipeline rights of way, and the costs for 

Option 5 includes only land acquisition for pipeline rights of way.  Any costs for use of 

property or facilities (e.g., Bioreactor #3) on the Norske Mill site would be additional to 
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those shown in Table 8-2.  Note that the cost difference between the TF/SC and oxidation 

ditch processes at the Waste Transfer Site would also apply to Options 3 and 4 if the 

TF/SC process were selected at these sites instead of the oxidation ditch process. 

 

An evaluation matrix was developed by the LWMP Advisory Committee to allow 

objective evaluation of the candidate sites in light of social, regulatory, environmental, 

technical and economic considerations (see Section 2 for more detail).  However, four of 

the five candidate sites were subsequently withdrawn from consideration by the property 

owners, leaving the Waste Transfer Site (Option 2) as the sole available option. 

 

TABLE 8-2 
COST SUMMARY OF OPTIONS 

Option Capital Cost(1) Land Acquisition Annual Operating 
Cost Life Cycle Cost (2)

1A. Townsite 
Trickling 
Filter/Solids 
Contact 

$13,480,000 $183,000 $560,000/yr $21,293,000 

1B. Townsite 
Oxidation Ditch 

$9,923,000 $340,000 $436,000/yr $16,194,000 

2A. Waste Transfer 
Oxidation Ditch 

$10,130,000 $2,000 $460,000/yr $16,433,000 

2B. Waste Transfer 
Trickling 
Filter/Solids 
Contact 

$14,200,000 $2,000 $588,000/yr $22,205,000 

3. Lower Lot 450 
Oxidation Ditch 

$10,520,000 $58,000 $480,000/yr $17,122,000 

4. Upper Lot 450 
Oxidation Ditch 

$12,230,000 $63,000 $520,000/yr $19,375,000 

5. Norske Mill Site 
Oxidation Ditch 

$10,790,000 Unknown $500,000/yr $17,531,000 
 
(1) includes engineering and contingencies at 30% of construction cost 
(2) based on 20 year cycle, 4%, pwf = 13.6 
 

8.4 Reclaimed Water Use 
 

Standards for use of reclaimed effluent in British Columbia were adopted in July 1999, 

and are administered by the MWLAP.  These standards are set out in the Municipal 

Sewage Regulation (MSR) under the Waste Management Act.  The MSR standards for 

water reuse in British Columbia dictate that effluent used, as reclaimed water must meet 
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either of the two requirements described in Table 8-3, depending on the use of the 

reclaimed water. 

 

Environmental impact studies are required for both categories of reclaimed water.  Use of 

reclaimed water must be authorized in writing by the local health authority having 

jurisdiction. 
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TABLE 8-3 
RECLAIMED WATER CATEGORY AND PERMITTED USES 

Unrestricted Public Access Category Restricted Public Access Category 
EFFLUENT QUALITY REQUIREMENTS 
6 > pH < 9 
BOD5 < 10 milligrams/litre 
Turbidity < 2 NTU 
Fecal coliforms < 2.2/100 millilitres 

EFFUENT QUALITY REQUIREMENTS 
6 > pH < 9 
BOD5 < 45 milligrams/litre  
TSS < 45 milligrams/litre TSS 
Fecal coliforms < 200/100 millilitres 

URBAN 
- Parks 
- Playgrounds 
- Cemeteries 
- Golf Courses 
- Road Rights-of-Way 
- School Grounds 
- Residential Lawns 
- Greenbelts 
- Vehicle and Driveway Washing 
- Landscaping around Buildings 
- Toilet Flushing 
- Outside Landscape Fountains 
- Outside Fire Protection 
- Street Cleaning 

AGRICULTURAL 
- Commercially Processed Food Crops 
- Fodder, Fibre 
- Pasture 
- Silviculture 
- Nurseries 
- Sod Farms 
- Spring Frost Protection 
- Chemical Spray 
- Trickle Drip Irrigation of Orchards and 

Vineyards 

AGRICULTURAL 
- Aquaculture 
- Food Crops Eaten Raw 
- Pasture (no lag time for animal grazing) 
- Frost Protection, Crop Cooling and 

Chemical Spraying on Crops Eaten Raw 
- Seed crops 

URBAN/RECREATIONAL 
- Landscape Impoundments 
- Landscape Waterfalls 
- Snow Making not for Skiing or 
 Snowboarding 
- Golf Courses (providing health and 

environmental issues resolved to 
manager's satisfaction) 

RECREATIONAL  
- Stream Augmentation 
- Impoundments for Boating and Fishing 
- Snow Making for Skiing and Snowboarding 

CONSTRUCTION 
- Soil Compaction 
- Dust Control 
- Aggregate Washing 
- Making Concrete 
- Equipment Washdown 

 INDUSTRIAL 
- Cooling Towers 
- Process Water 
- Stack Scrubbing 
- Boiler Feed 

 ENVIRONMENTAL 
- Wetlands 
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In the west coastal rainforest climate, irrigation applications using reclaimed water for 

agriculture and forestry are generally not cost effective.  Irrigation of golf courses and parks 

during summer may be practical, depending on the distance from the treatment facility to 

the reuse site.  For Powell River, the most practical and cost-effective application for 

reclaimed water is likely to be onsite use at wastewater treatment facilities.  If reuse of 

effluent is practiced, disinfection facilities are necessary to reduce fecal coliform counts 

and to maintain a chlorine residual in distribution piping for the reuse water.  Potential 

reuse applications include washdown water, process water (polymer mixing etc.), 

bioscrubber irrigation, and landscape irrigation on facility grounds.  Experience at the Joint 

Abbotsford-Mission and French Creek facilities shows that at least 80% of potable water 

consumption at some WWTPs can be replaced with reclaimed water.  This application at 

Powell River would require a cost-benefit study to determine potential reuse water volumes 

at the treatment facilities and the costs of disinfection facilities versus use of potable water.  

This should be undertaken at the pre-design phase for the consolidated facility. 

 

8.5 Recommendations for Consolidated WWTP 

 

1. Continue to pursue future reuse applications for biosolids, based on projected 

biosolids production for the consolidated treatment facility.  Ongoing annual costs 

for reuse or disposal of biosolids are to be developed in the biosolids management 

plan that is being developed in a separate project. 

 

2. On-site use of reclaimed water for non-potable applications at the consolidated 

treatment facility should be considered.  A cost benefit analysis should be 

included in the scope of work for the pre-design study for this facility. 
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DISTRICT OF POWELL RIVER 

LIQUID WASTE MANAGEMENT PLAN – STAGE 2 
 
 
9.0 BIOSOLIDS TREATMENT AND REUSE 

 

9.1 Regulatory Standards 

 

Standards for treatment of waste solids produced by wastewater treatment are based on the 

Organic Matter Recycling Regulation (OMRR), which is used by MWLAP to regulate 

beneficial use of treated biosolids in B.C.  Categories for biosolids reuse according to 

OMRR are as follows: 

 

Class B 

• land applied in accordance with Land Application Plan to sites with restricted public 

access and visible signage (e.g., for silviculture, mine reclamation, agriculture) 

• distribution to composting facilities 

 

Class A 

• land applied in accordance with Land Application Plan to sites with unrestricted public 

access (e.g., parks, play fields, etc.) 

• distribution to composting facilities 

• manufacture of topsoil (biosolids growing media) 

• sale or give away in amounts not exceeding 5 m3 per vehicle per day, or in sealed bags 

each not exceeding 5 m3 with no restriction on number of bags per vehicle per day 

 

 The principal difference between Class A and Class B biosolids is that Class A has been 

pasteurized to reduce the risk of disease caused by pathogenic microorganisms.  In 
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addition, the maximum allowable mercury content of Class A biosolids is s5 mg/kg, 

compared to 15 mg/kg for Class B biosolids. 

 

9.2 Current Biosolids Management 

 

 Until recently, the District of Powell River shipped treated biosolids to Vancouver Island 

for composting. Due to the high costs associated with this method, the District investigated 

alternative options for beneficial use of biosolids. As a component of this initiative, the 

district recently undertook two demonstration projects for forest fertilization using the 

biosolids produced at the Westview WWTP.  Details of the demonstration projects were 

described by Sylvis (2004).  Biosolids produced by the District are currently being trucked 

to the Sechelt area for mine reclamation under a five-year agreement with Sylvis 

Environmental. 

 

 Because of the treatment process at Westview (i.e., sludge digestion is not included), the 

biosolids do not meet all of the requirements set out in the OMRR for either Class A or 

Class B biosolids.  Beneficial use of the Westview product therefore requires a Permit or 

Approval from MWLAP, and this was obtained for the demonstration trails. 

 

The demonstration trails showed that the biosolids produced at Westview WWTP were 

suitable for fertilization of a hybrid poplar plantation, provided that the biosolids were 

stockpiled for 3 months prior to application to reduce the number of fecal coliform 

organisms.  The biosolids were not suitable for application to natural forest stands, due to 

the physical nature of the product. 

 

9.3 Recommendations for Biosolids Management 

 

A sustainable biosolids management program should contain more than one alternative for 

beneficial use of the product, since changing circumstances may eliminate one or more 

alternatives in future.  With this in mind, the following approach is recommended for the 

District of Powell River: 
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• for the short term, build on the success of the poplar plantation demonstration by 

pursuing additional demonstrations and full-scale applications for fertilization of poplar 

plantations; 

• ensure that future wastewater facilities (e.g., the Consolidated WWTP) are designed to 

produce a product that meets OMRR Class B treatment standards at a minimum (Class 

A standards are required for some options as described below); 

• re-evaluate fertilization of natural forests using the biosolids produced at future 

treatment facilities (e.g., the Consolidated WWTP); 

• investigate long-term opportunities for beneficial use of biosolids including:  

- reclamation of disturbed land (e.g., Waste Transfer Site, highways borrow pits); 

- markets for the use of topsoil and compost that contain biosolids; 

- opportunities for application of biosolids to agricultural land; and 

- opportunities for biosolids use by the District for landscaping and parks. 

 

 Investigation of beneficial use options for biosolids should focus on local opportunities, to 

minimize transportation costs. Biosolids applications to forest and agricultural land that has 

restricted public access can be done using Class B biosolids.  The production of compost 

can also be accomplished with Class B biosolids.  If investigations show that there are 

significant local markets for topsoil containing biosolids and/or application of biosolids to 

areas accessible to the public, the biosolids will have to meet Class A pathogen reduction 

standards. 

 

The biosolids treatment technologies used for developing costs for the Consolidated 

WWTP (Section 8) were based on production of Class B biosolids using conventional 

aerobic digestion (including thickening, dewatering, and odour control).  If market 

investigations show that a Class A product is needed, a high temperature pasteurization 

process (or other alternative such as lime stabilization) would be required to produce 

biosolids that meet Class A pathogen reduction standards.  Depending on the results of the 

market evaluations, the selection of the biosolids treatment process should be addressed 

during pre-design of the Consolidated WWTP. 
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DISTRICT OF POWELL RIVER 

LIQUID WASTE MANAGEMENT PLAN – STAGE 2 
 
 
10.0 WESTVIEW TREATMENT PLANT STABILIZATION 

 

In September 1997 the District of Powell River entered into a design build contract with Hill 

Murray and Associates to provide the District with a membrane filtration wastewater treatment 

plant to service the Westview sewerage collection area.  Shortly after the retrofit it was 

recognized that there were severe problems with the design performance, regulatory authorities 

and contractual obligations. 

 

To date the Westview Wastewater Treatment Plant (WWTP) is progressively unable to meet the 

permit requirements set out by the Ministry of Water, Land and Air Protection due to the 

continual deterioration of the membranes.  Due to the time required to fund, design and build a 

consolidated sewage treatment plant, the District included as a component of the LWMP a scope 

of work to review the existing operation of the Westview Sewage Treatment Plant and 

recommend how the facility can be stabilized to minimize capital and operating costs and at the 

same time maintain acceptable performance. 

 

10.1 Background  

 

The scope of work for the LWMP requires that a stabilization study of the Westview plant 

be undertaken.  The District’s objective is to keep the Westview plant operating for the next 

few years at minimum additional cost, and to avoid investing more capital at this plant, 

since the District is committed to consolidate the Westview and Townsite plants. 

 

A component to this task was to review the present operation of the Westview plant with 

District engineering staff and plant operators, to determine if minor upgrade work or 
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optimization of the O&M procedures would provide benefit over the next few years in 

reducing ongoing high O&M costs.  This task took the form of a one day workshop 

session. 

 

There are two primary issues associated with the Westview facility from District of Powell 

River perspective as described below. 

 

a) Operating data over the past three years show that the Westview WWTP is unable 

to consistently comply with its permit, due mainly to the limited capacity of the 

membrane plant.  The District is concerned with protecting the environment. 

 

b) District council intends to abandon the Westview facility in favour of a new 

consolidated treatment facility treating the combined wastewater stream from 

Westview and Townsite, due to the high operating costs of the existing Westview 

plant.  The District accordingly wishes to avoid further capital investment at 

Westview.  A realistic time frame for commissioning of the consolidated facility is 

about 5 years from now.  The District has included site selection for the new facility 

within the Stage 2 LWMP. 

 

Operating data from 2001 through 2003 show that the Westview combined effluent 

(membrane plant effluent mixed with primary bypass flow) has consistently met the 

provincial secondary treatment standard of maximum 45 mg/L for TSS.  However, the 

combined effluent exceeds the secondary standard of maximum 45 mg/L for BOD5 about 

30% of the time.  The effluent average BOD5 concentration was 13 mg/L in 2000, 18 mg/L 

in 2001, and 38 mg/L in 2002. 

 

One option considered at the outset of Stage 2 of the LWMP was to register the Westview 

discharge under the Municipal Sewage Regulation (MSR) for the interim period until the 

consolidated facility is commissioned.  However, the Westview WWTP relies on rotating 

screens for “primary” treatment, and the operating data show that the screens do not 

consistently produce the required primary effluent quality of 130 mg/L for BOD and TSS.  
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In addition, the required 2 x ADWF cannot be processed through the membrane plant.  

There appears to be no flexibility within the MSR for the Manager to allow registration 

under the MSR of discharges which do not meet the above requirements. 

 

A meeting with the Ministry of Water, Land and Air Protection was held on July 11, 2003 

to discuss the Westview WWTP.  The MWLAP indicated at the meeting that the Polluter’s 

List is to be discontinued, and will be replaced by Compliance Audits focused on specific 

industry sectors.  At the end of each year, a compliance report will be released describing 

how the industry has performed for that year.  The MWLAP will continue inspection as 

resources allow, and compliance information will be publicly accessible on the web. 

 

After discussion of the above points at the meeting with MWLAP, it was determined that 

the best approach would be to continue operating the Westview facility under the existing 

permit for the short term.  A schedule for replacing the Westview plant with a consolidated 

facility will be provided within the LWMP, and this information will be included in the 

Operational Certificate which will replace the discharge permit for the Westview plant 

when the LWMP is approved.  In the interim period before commissioning of the 

consolidated facility, the District will maintain the current treatment levels at Westview as 

far as possible without major capital investment in the plant.  A limited scope 

Environmental Impact Study (EIS) was carried out within the Stage 2 LWMP to determine 

the environmental impact of the interim Westview discharge. 

 

10.2 Environmental Impact Study 

 

The Environmental Impact Study (DK 2003a) for the Westview treatment plant interim 

discharge forms a supplemental report to the Stage 2 LWMP.  The summary and 

conclusions from the study follow: 

 

“The District proposes to continue to discharge effluent from its Westview treatment 

plant for the next 5 years.  Under worse case conditions, maximum day flow and effluent 

quality will be: 
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Parameter Winter Summer 
Flow (m3/d) 13,640 7500 
BOD5 (mg/L) 80 30 
TSS (mg/L) 55 15 
Ammonia (mg/L) 20 25 
Fecal Coliform (MPN/100 mL) 2x106 1.5x106

 

Dilution modeling indicates the effluent plume will not surface in summer and will 

surface about 230 m from the outfall terminus in winter.  Minimum dilution at the edge of 

the initial dilution zone is 285:1 and ammonia concentration is well below water quality 

guidelines for the protection of aquatic life.  Fecal coliform counts are estimated at 2200 

MPN/100 mL where the plume surfaces in winter and 1500 MPN/100 mL at Willingdon 

beach in summer.  Sampling by the Health Authority resulted in only one exceedance of 

the 200 MPN/100 mL standard in 20 occasions between July 1999 and July 2003, thus 

indicating the dilution modeling may be conservative. 

 

Shellfish harvesting is closed in the Powell River urban area, as is the case for all coastal 

communities under Environment Canada policy. 

 

Fisheries resources will not be adversely affected by the effluent discharge. 

 

It is concluded the effluent discharge, if continued for a further 5 year period, will not 

significantly alter or impair the usefulness of the environment or adversely affect human 

or ecological health.” 

 

10.3 Interim Improvements 

 

The workshop with District staff to review operation of the Westview plant was held on 

April 10, 2003.  A number of issues relating to plant effluent quality were discussed.  At 

that time, one of the main issues was thought to be the lack of grit removal at the head of 

the process, which might lead to a loss of treatment capacity in the membrane process due 

to grit accumulation in the bioreactors.  However, when the District undertook grit removal 
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from the bioreactors in September 2003, it was found that grit accumulation was minimal 

(i.e. the layer of grit had accumulated only below the level of the aeration headers, and was 

about 300 mm deep). 

 

Plant staff indicated at the workshop that the membranes show signs of deterioration and 

are unlikely to last another 5 years.  Accordingly, the District purchased an additional 84 

new membrane modules at a cost of $180,000 to replace failed membranes over the next 5 

years.  The plant contains a total of 320 modules, so about 25% of the existing membranes 

can be replaced as needed over the next 5 years. 

 

Plant staff report that membrane permeability declines with decreasing water temperature.  

It has been suggested that insulating the air supply lines between the blowers and the 

bioreactors might help to increase the water temperature in the bioreactors and improve 

membrane permeability (the air is reported to leave the blowers at 72ºC and arrive at the 

end of the aeration header pipe at 35ºC).  The estimated cost for insulating the air supply 

lines is $10,000 (material cost only – assumes work done by District personnel). 

 

Other potential improvements identified at the workshop included equalization of influent 

flow peaks, improved solids removal, diversion of solids collected on the bypass screens to 

alternative treatment (currently sent to the bioreactors), and improved measurement of 

bypass flows.  However, these improvements would require substantial capital investment 

and are not recommended if the Westview plant is to be decommissioned in the near future. 

 

10.4 Recommendations 

 

1. Further capital expenditures at the Westview facility should be minimized, so that 

financial resources can be conserved for investing in the new consolidated facility 

serving Westview and Townsite. 
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DISTRICT OF POWELL RIVER 

LIQUID WASTE MANAGEMENT PLAN – STAGE 2 
 
 
11.0 STAGE 2 LIQUID WASTE MANAGEMENT PLAN 

 

11.1 Estimated Costs and Schedule 

 

The District of Powell River financial commitments and schedule for the draft LWMP 

are summarized in Table 11-1.  Line items are included for specific LWMP components, 

based on Sections 3 through 10 of this report.  As shown by Item 1, a line item has been 

included for review of LWMP progress; the results of this progress review should be used 

to extend detailed line items for financial commitments and scheduling toward the 

LWMP planning horizon of 2024.   

 

Environmental initiatives such as water conservation and reuse, biosolids reuse, and 

stormwater management that are undertaken within the LWMP should be integrated with 

other environmental initiatives and approaches as they develop within the District.  These 

approaches have the common goal of creating sustainable communities that minimize the 

long-term environmental impacts of development. 
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TABLE 11-1 
LWMP FINANCIAL COMMITMENTS AND SCHEDULE 

LWMP Component Estimate Schedule Funding Source 

1. Update LWMP    

a. Review LWMP Progress, 
Update as Required 

$50,000 2010 10,000/yr 

(budget, O & M) 

2. Wastewater Treatment    

a. Design and Construct New 
Consolidated WWTP 

$10,000,000 to 
$14,000,000 
(depends on 
technology 
selected) 

2006 to 2010 Capital Budget & 
Grant Item 

b. Upgrades to Wildwood 
Lagoon    

• two new aerators $40,000 2004 Capital Budget 
Item 

• partition lagoon $20,000 2005 – 2006 
(contingency) 

Capital Budget 
Item 

(If requirement 
confirmed) 

• headworks $260,000  Capital Budget 
Item 

• septage receiving 
facility 

$130,000 2005 Subject to 
Council approval 

Cost sharing 
(Approx. 80% 
PRRD, 20% 

CDPR) 

• biosolids removal and 
dewatering 

$10,500/yr ongoing from 2004 Budget, O & M 
Item (Into Reserve) 

c. Westview WWTP 
Stabilization    

• purchase replacement 
membranes $180,000 2004 WWTP Reserve 

Fund 



TABLE 11-1 (cont’d.) 
LWMP FINANCIAL COMMITMENTS AND SCHEDULE 
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LWMP Component Estimate Schedule Funding Source 

3. Non-point Source Pollution    

a. See Item 7 – Source 
Control -- -- -- 

b. Boat Pump Out at 
Westview $55,000 2006 - 2008 Capital Budget 

Item 

c. Study to Evaluate Onsite 
Systems 

$15,000 2004 District $5,000 
Provincial 

Infrastructure 
Grant $10,000 

4. Upgrade Sewer Collection 
System 

   

a. Westview    

• critical sewer 
rehabilitation 

$600,000 2005 - 2006 Infrastructure 
Funding Grant 

($1.9 M 1/3 CDPR 
Cost) 

• complete I&I 
investigations 

$86,000 2004 - 2005 Infrastructure 
Funding Grant 

($1.9 M 1/3 CDPR 
Cost) 

• sewer rehabilitation $65,000/yr 2004 to 2014 Programmed 
Budget Item  

(O & M) 

• flow monitoring 
$30,000 
$30,000 
$35,000 

2008 
2011 
2014 

Post I & I Planning 
Grant for $10,000 
Study.  Remainder 

Capital Budget 
Items 

b. Townsite    

• complete I&I 
investigations 

$83,500 2005 See 4a 1st bullet 

• initial sewer separation $1,300,000 2004 - 2005 Infrastructure 
Funding Grant 

 
 
 
 



TABLE 11-1 (cont’d.) 
LWMP FINANCIAL COMMITMENTS AND SCHEDULE 
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LWMP Component Estimate Schedule Funding Source 

• complete sewer 
separation 

$1,271,000 2006 – 2010 
(complete prior 
to new WWTP) 

Capital & Grant 

c. Cranberry Lake    

• complete I&I 
investigations $127,500 2006 - 2008 Capital & Grant 

• rehabilitation 
$20,000/yr 2008 - 2010 

Programmed 
Budget Item 

(O&M) 

d. Wildwood    

• undertake I&I 
investigations 

$100,000 2006 - 2008 Capital & Grant 

• rehabilitation $20,000/yr 2008-2010 Programmed 
Budget Item 

(O&M) 

5. Water Conservation and 
Wastewater Flow Reduction    

a. Cost benefit study for 
universal water metering 
and water efficient 
plumbing fixtures 

$25,000 2005 
Planning Grant & 

Capital 

b. Evaluate on-site water 
reuse at new consolidated 
WWTP 

$15,000 2006 – 2010 (may 
be included in new 

design) 

Planning Grant & 
Capital 

6. Biosolids Management    

a. Mine reclamation at 
Sechelt 

$91/tonne 2004 to 2009 Programmed 
Budget Item 

(O&M) 

b. Develop long term 
biosolids management 
strategy 

$75,000 2006 to 2010 Capital & Grant 

7. Source Control    

a. Source Control Bylaw    

• develop bylaw $15,000 2005 District $5,000 
Infrastructure 
Grant $10,000 



TABLE 11-1 (cont’d.) 
LWMP FINANCIAL COMMITMENTS AND SCHEDULE 
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LWMP Component Estimate Schedule Funding Source 

• develop monitoring 
and enforcement 
program 

$10,000 2005 - 2008 
Budget Item O&M 

b. Education Program    

• develop program $15,000 2005 to 2010 Budget & Planning 
Grant 

• materials and facilities $15,000 2005 to 2010 Budget & Planning 
Grant 

c. Publicize Source Control 
Program $10,000 2005 to 2010 Budget $2,000/yr 

d. Future Planning    

• inventory of 
commercial/industrial 
dischargers 

$15,000 2005 - 2008 Grant & Student 

• monitor water quality  Future  

8. Stormwater Management    

a. Master Drainage Plan $150,000/yr for 2 
years 

2004 - 2006  

b. Review Development 
Application Approval 
Procedures 

$10,000 2005 – 2006 
(Possible inclusions 

with Subdivision 
Control Bylaw) 

Budget O & M 

c. Develop Storm Drainage 
Bylaw 

$20,000 2004 - 2005 Capital 
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 LWMP Member List 
 member First Name Last Name Company Name 
 Local Reg Gilles Cranberry Ratepayers 
Association 
 Local Larry Gemmill Townsite Ratepayers 
Association 
 Local Murray Jones NorkseCanada, Powell River 
Division, 
 Local Wayne Goodburn Wayne's Septic Service 
 Local Noel Hopkins 
 Local Charles Pulsifer 
 Local Ross Monk 
 Local Clark Banks Wildwood Ratepayers 
Association 
 Local Cliff Lloyd Chamber of Commerce 
 Local Carl Jones Powell River and District Labour 
Council 
 Local Frank Greenwood 
 Local Frances Ladret Regional District of Powell River 
 Local Karen Prentice CUPE Local 798 
 Local Don Krompocker 
 Local Larry Lacelle Townsite Heritage Society 
 Local Leonard Wegner Townsite Heritage Society 
 Local Ron Ostensen Marine Avenue Business 
Association 
 Local Ann Nelson Marine Avenue Business 
Association 
 Local Ted Wrubleski Townsite Ratepayers 
Association 
 Local Terry Peters Wildwood Ratepayers 
 Local - Info Only Chamber of Commerce 
 Steering Jeff Mah Councillor 
 Steering Sandi Tremblay Councillor 
 Steering Stan Gisborne Regional District of Powell River 
 Steering Walter Paul Sliammon Band Council 
 Technical Richie Bird District of Powell River, 
Treatment Plant Operator 
 Technical - Info only Health Canada 
 Technical - Info only Jill Hatfield BC Ministry of Agriculture, 
Fisheries and Food 
 Technical - Info only Sindi Hawkins Minister of Health Planning  
 Technical - Info only Colin Hansen Minister of Health Services  
 Technical - Info only Eric Bonham Municipal Affairs 
 Technical - Info only Ed Lai Enviroment Canada, Senior 

rogram Engineer,  P
 Environmental Assessment and 

aste  W
 Technical - Info only Robert G. Thibault Minister, Fisheries and Oceans 
Canada 
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 Technical - Info only Peter Bailey Municipal Engineering Services, 
ocal  L

 Government Department 
inistry of Community,  M

 Technical/Steering/Local Frank D'Angio Engineering Technologist 
 Technical/Steering/Local Richard Stogre Manager of Engineering 
Services 
 Technical/Steering/Local Russell Storry Councillor, Chair 
 Technical/Steering/Local Don MacKinnon Municipal Engineer 
 Technical/Steering/Local Sisto Bosa Ministry of Water, Land and Air 
Protection 
 Note: members in italics have not attended a Stage Two meeting. 

 
 Previous Members 
 Diana Collicutt Townsite Heritage Society Local 22 Oct 03 

 Marion Blank Townsite Ratepayers Association Local 28 Nov 
03 

 Stacey McCausland Chamber of Commerce Local 07 April 
04 

 Kevin Gertken NorkseCanada, Powell River Division, Local 13 April 
04 

 Dan Robinson Rural Septic Services Local April 04 

 Gino Francescutti Director of Engineering/Development Services 30 June 
04 
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