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 EXECUTIVE SUMMARY 
 

In 2004, the District of Sechelt commissioned Urban Systems Ltd. to undertake a 

Wastewater Strategy, with the following objective: 

 

“To develop an appropriate strategy and business plan for the 
District of Sechelt Sewer Utility to manage the future growth of 
the community.” 

 
This strategy is necessary because the District is approaching its current maximum 

permitted effluent discharge rate into Trail Bay.  Although the District previously 

completed a Stage 2 Liquid Waste Management Plan (LWMP) to evaluate options for 

capital improvements, provincial regulations have since changed with the adoption 

of the Waste Management Act Municipal Sewage Regulation (MSR).  As a result, 

there is an immediate need to either bring Sechelt’s system into compliance with the 

MSR or to move it towards compliance through the adoption of a Stage 3 LWMP.  

There is also a need to plan for capital upgrades that will be required to 

accommodate new growth in the community. 

 

This Wastewater Strategy employs an approach that includes a system audit, 

infrastructure plan, and business plan. Following a comprehensive analysis of the 

major sewer system elements, five infrastructure options were generated to 

illustrate various levels of upgrades that the District can pursue to accommodate 

new development over a 20-year horizon.  These upgrade options are illustrated in 

the table on the following page. 

 

Based on discussions with staff and Council, Option 3 was selected for more detailed 

analysis. This option allows for expansion to accommodate 1800 new residential 

units, as part of a projected overall community population growth rate of 2.5% 

annual over the next 20 years. Option 3 also allows for 584 new 

industrial/commercial/institutional equivalent unit connections, and 500 new 

connections to existing residential development that is currently unserviced.  Of the 

latter, an estimated 100 units will be connected along existing trunks (i.e. 

connection fee only), while an estimated 400 units will be connected via new 

collection systems to be financed through a local service area. 
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INFRASTRUCTURE 
       OPTION  1   2   3   4   5 

 

Collection Options 

 

 

 

  $3.2 M     $3.9 M          $9.5 M                 $13.6 M          $47.5 M 

 
 

 

Treatment Options 
 

 

 
  $0.5 M       $3.3 M                  $5.8 M      $6.8M 

 
 

 

Effluent Disposal 
Options 

 
  $0M       $1.6M            ?      $1.6M   ? 

 

 
Biosolids Disposal 

Options 

   ? 

 

          

        $1.8M       $2.0M 

 
  Infrastructure “Trains” based on Collection Option 
  Opttion 1: $3.7M - ?   Option 2: $10.6M - $13.1M - ?      Option 3: $16.2M - $18.7M - ?           Option 4: $24.0M - ?     Option 5: $47.5M 

                       (collection only) 
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= 300 (possibly 
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Treatment  
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New 

Treatment 
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Marine/Land
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Composting 

Digestion
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Composting 
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In summary, Option 3 includes the following estimated capital investment (2004 

dollars): 

 

 

 

 

 

 

 

 

 

A new treatment plant was selected as a means to protect the long-term viability of 

the sewer utility, eliminate the need for the operation of two plants, and alleviate 

the current land use conflicts at the Ebbtide treatment facility.  Option 3 also 

includes the potential for land effluent disposal if the opportunity becomes possible. 

 

Capital Investment (includes refurbishment): 

Collection ~ $9.5 million 

Treatment (new plant) ~ $5.8 million 

Effluent Disposal (marine) ~ $1.6 million 

Biosolids Disposal ~ $1.8 million 

TOTAL $18.7 million (estimated) 
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To achieve the high level of capital investment required over the next 20 years, the 

business plan recommends increasing utility rates in the short-term to build up 

necessary capital reserves while achieving long-term rate stability.  User rates are 

the most stable source of revenue, but the business plan also proposes 

complementing these with Development Cost Charges (DCCs), supplemented by a 

proposed new District-wide environmental levy.  Senior government grants appear 

to be necessary to achieve a reasonable level of affordability for new residents who 

will connect to the West Sechelt Collector System. 
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1.0 INTRODUCTION 
 

1.1 Strategy Objective and Guiding Principles 
 

In May 2004, the District of Sechelt commissioned Urban System Ltd. to undertake a 

Wastewater Strategy, with the following objective: 

 

“To develop an appropriate strategy and business plan for the 
District of Sechelt Sewer Utility to manage the future growth of 
the community”.   

 

The Guiding Principles for the strategy are as follows: 

• Provide a 20 year plan that fits within the District’s longer term vision of “a 
sewer for every home”; 

• Emphasize the protection of public health and the environment; 

• Strive for affordability for the community; 

• Promote equitable cost-sharing strategies for the community in order to 

preserve the longevity of the system; 

• Grow outwards from the existing sewer catchment area; and, 

• Ensure that development pays its cost. 

 

1.2 Background 
 

Residents and property owners in Sechelt have had access to sewage collection and 

treatment for 30 years. In 1993, the Sunshine Coast Regional District transferred 

ownership and responsibility of the sewer system to the District of Sechelt. The 

system is jointly managed by the District of Sechelt and Sechelt Indian Government 

District (SIGD), through the Sechelt Sewage Facilities Commission (SSFC). As of 

June 2004, the sanitary sewage system services 1929 connections as follows (see 

Appendix G for a study area map): 

 

• 1,598 residential connections within the District’s boundaries; 

• 230 residential connections within SIGD’s boundaries; 

• 101 industrial/commercial/institutional connections (includes 1 hospital levied 

at 83 beds). 

 

The SSFC currently operates the sanitary sewage system under Permit PE-04088 

issued by the Ministry of Environment.  The permit allows for a maximum discharge 

rate of 3,400 cubic metres per day (m3/d). Current maximum day flows are 

approximately 3,100 m3/day. At its current rate of growth the District projects that 

flows will surpass the discharge rate allowed under the Permit in about 4 to 5 years. 
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As the District is nearing the maximum discharge rate allowed by its permit, there is 

a need to amend the current permit.  However, this permitting process was replaced 

in July 1999 by the Municipal Sewage Regulation (MSR), as part of amendments to 

the Waste Management Act.  The MSR sets standards that must be met regarding 

effluent discharges to the receiving environment.  Although there is the possibility 

that the Ministry of Environment may allow an amendment to the existing operating 

permit, there is no guarantee, as the Ministry generally does not support permit 

amendments.  Thus, prior to exceeding the permitted discharge rate of 3,400 

m3/day, the Sechelt Sewage Facilities Commission may have to register under the 

MSR. 

 

Alternatively, the District may choose to complete a Liquid Waste Management Plan 

(LWMP), an option that would replace the requirement for registration under the 

MSR.  LWMP’s are also regulated under the Waste Management Act, and they 

enable a local government to determine its own strategy for liquid waste 

management including implementation schedules.  However, LWMP’s must still be 

approved by the Minister of Environment, and must therefore be developed in 

accordance with Ministry objectives and requirements. 

 

Ultimately, a LWMP must move a local government towards compliance with the 

MSR.  Nonetheless, a significant advantage of a LWMP is that it provides flexibility in 

the staging of improvement works, as compared to the need for immediate 

compliance with the standards prescribed under the MSR. 

 

The LWMP process involves three distinct stages: 

 

• Stage 1 – Identify liquid waste management system options 

• Stage 2 – Evaluation of options 

• Stage 3 – Plan preparation and adoption 

 

A Liquid Waste Management Plan (LWMP) was commissioned by the Sechelt 

Sewage Facilities Commission (SSFC), and Stage 2 was completed by Associated 

Engineering Ltd. in January 2000. The Stage 2 plan was developed separately from 

the Stage 1 LWMP, originally prepared for the Sunshine Coast Regional District by 

Dayton and Knight Ltd. 

 

The Stage 2 LWMP evaluated eight options for wastewater management over a 40 

year timeframe. The various options considered sanitary sewer service areas, 

community growth, capital works and associated capital costs in order to devise a 

preferred wastewater management plan. The plan was reviewed by a series of 
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committees and an option (2E) was selected. The Stage 2 plan was subsequently 

approved by the Minister of Environment in October 2000. 

 

The Stage 2 LWMP does not identify a financing strategy as this is normally 

undertaken in Stage 3 of the process.  The Stage 2 plan developed for the District 

was also based on aggressive growth projections that have not materialized.  

 

Stage 3 of the LWMP process would confirm the option selection identified in the 

Stage 2 process, and would include a financing strategy and implementation 

schedule for adoption of a final waste management plan. Adoption of the LWMP 

requires a high level of confidence in the plan by the community, ratification by the 

local government, and approval by the Minister.  As such, it becomes a legal 

document in the same manner as an Official Community Plan. 

 

The Wastewater Strategy will provide the necessary technical background 

information and financial analysis to refine the Stage 2 LWMP process, in order to 

obtain community input prior to preparing and adopting the Stage 3 Liquid Waste 

Management Plan. The Wastewater Strategy does not, by itself, constitute a Stage 3 

LWMP document. 

 

This Wastewater Strategy is intended to be a “living document” which serves as a 

guide for the District in setting priority capital objectives.  As the strategy 

progresses, the District should make an assessment whether additional design work 

is required to improve the accuracy of the estimates and timelines presented herein.  

Nonetheless, this document contains the critical baseline data and cost estimates 

necessary to aid with decision-making and to prepare preliminary capital budgets. 
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2.0 DEVELOPING THE WASTEWATER STRATEGY 
 

2.1 Approach 
 

The purpose of the Wastewater Strategy is to establish a plan that couples the 

“what” and the “how”. That is: “what is required to meet the primary objective of 
protecting environmental and public health?” balanced with “how will the District 
fund the required improvements over time?”  Minimum standards established by 

provincial legislation must be met, but beyond that the ultimate system 

configuration is defined by community’s objectives and its ability to pay. The end 

product must therefore consider wants along with financial means via an iterative 

process to derive workable solutions for the community. A well thought out, 

achievable plan for the sewer utility should also support economic development 

through financial stability and the provisions of services required in order for new 

development to proceed.  

 

The Wastewater Strategy builds on previous work undertaken by the District, and 

serves as a guiding document for future implementation steps. The end product is a 

plan that addresses infrastructure capital and operational cost requirements coupled 

with a funding strategy over the next twenty years.  While the Strategy is not a 

Stage 3 LWMP, as previously mentioned, it can provide a road map for it. 

 

In an effort to simplify the process, the sanitary sewer system has been broken 

down into its 4 main components: 

 

• Collection 

• Treatment 

• Effluent Disposal 

• Residuals (or Biosolids) Disposal 
 

The following graphic (Figure 1) illustrates the progression of activities and 

demonstrates how criteria are carried through to assist in the decision making 

process. 
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Figure 1 – Wastewater Strategy Process Flow Chart
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Based on the preceding flowchart, the fundamental questions are as follows: 

 

• What is the effluent quantity as a function of the collection area size? 

• What is the receiving environment for disposal? (e.g. marine or land) and; 

• What is the required level of treatment? (as determined through an 
environmental impact study or assessment, discussed further in following 
sections). 

 

Answers to these questions address both the “Collection” and “Effluent Disposal” 

items. The next series of questions become: 

 

• What is the configuration of the treatment facility? 

• How are biosolids to be disposed of? and; 

• What is the configuration of biosolids treatment facility? 
 

Addressing these items complete the “Treatment” and “Biosolids Disposals” 

components of the strategy. The final step is to finalize a funding strategy. 

However, it is important to consider the financial implications throughout the 

process, to ensure that the proposed strategy plan is financially viable. 

 

In order to address the above, a scope of work was developed during a workshop 

with staff and follow-up discussions with the Mayor and Council held on June 1-2, 

2004. The scope of work consists of four main elements: 

 

• Perform System Audit (includes assessment of population projections) 

• Develop Infrastructure Plan 

• Develop Business Plan 

• Adopt Final Report 
 

These elements are assessed on the basis of a twenty year time horizon. 

 

Details of the project scope are outlined in the flowchart (Figure 2) on the following 

page. 
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Figure 2 – Wastewater Strategy Project Scope 
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Using this approach, the Wastewater Strategy: 

• reviews all background planning, financial, and engineering information with 

regard to the sanitary sewer system; 

• examines current treatment and collection infrastructure and sewer utility 

operations; 

• identifies a series of options for future infrastructure replacement and 

upgrades, based on projected growth and development; 

• identifies the financial impacts on current and future users, based on a 

balanced approached to cost recovery; 

• selects an appropriate infrastructure option to develop a business case 

model, which identifies the annual, 5, 10 and 20 year operating and capital 

items; and, 

• identifies other issues to be addressed as part over the overall strategy, 

including changing environmental regulations, potential for senior 

government assistance, and other negotiations including Construction 

Aggregates Ltd. (CAL). 
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3.0 LIQUID WASTE COLLECTION, TREATMENT & DISPOSAL OVERVIEW 
 

Sanitary sewer systems consist of four basic components: 

 

• Collection 

• Treatment 

• Effluent disposal 

• Residuals disposal 

 

3.1 Collection 
 
When considering the collection of wastewater it is also important to consider the 

nature of what is being collected. Local Governments are generally responsible for 

the operation of “domestic” or “sanitary” wastewater systems. Domestic wastewater 

refers to liquid waste discharges from residential, commercial, industrial, and/or 

institutional uses. 

 

The pollutants found in the wastewater originate from fecal matter and kitchen 

wastes. Hydraulic and organic loadings are both important considerations when 

designing and operating sanitary sewer systems. Hydraulic loadings define the size 

requirements of infrastructure components including pipe networks, lift stations and 

sewage treatment facilities. Organic loadings are relevant to the design and 

operation of treatment facilities. Hydraulic loadings are quantified by: 

 

• The number of connections (users) 

• The average discharge resulting from all the connections 

• Infiltration/inflow contribution 

 

Infiltration and inflow is unwanted water entering the collection system through 

leaks in the system or direct connections of storm drainage systems. 
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Domestic wastewater is typically consistent from community to community in terms 

of strength (the amount of pollutants present). The pollutants that are usually 

targeted and therefore quantified include: 

 

• 5-day Biochemical oxygen demand (BOD5) 

• Suspended solids (SS) 

• Nutrients: phosphorus and nitrogen compounds 

 

BOD5 is the most commonly used parameter to quantify the organic strength of a 

wastewater. It is a test performed over 5 days that determines how much oxygen is 

consumed by microorganisms in a wastewater sample under controlled conditions. 

BOD5 in domestic wastewater is usually in the range of 200 mg/L (200 parts per 

million). 

 

Suspended solids (SS) is another commonly used parameter to test waste water. In 

terms of treatment, solids removal is a key element of operational efficiency. 

Domestic wastewater SS concentrations are typically around 240 mg/L. 

 

Nitrogen compounds in wastewater are important because they are major cellular 

components of organisms. As such, they can impact plant productivity in the 

receiving environment. 

 

Nitrogen compounds include ammonia and nitrates. Ammonia at elevated levels can 

be toxic to aquatic life. The stage 2 LWMP identified nitrification (ammonia 

reduction) as a treatment objective. 

 

Phosphorus can also be removed biologically in the treatment process but requires 

specialized technologies that add significantly to both capital and ongoing 

operational costs. The stage 2 LWMP indicates that phosphorus removal should not 

be required in terms of the marine receiving environment although this will need to 

be confirmed as part of the environmental assessment. 
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3.2 Treatment 
 
Treatment requirements are dependant on the loadings to the plant as discussed 

previously and the level of treatment needed. The level of treatment should be 

assessed in terms of the receiving environment. Treatment needs to be sufficient to 

prevent harm to the environment and to protect public health. 

 

The current regulatory practice of the Province is based on a set of minimum 

standards as prescribed in the Waste Management Act’s Municipal Sewage 

Regulation (MSR) plus a site specific assessment. Site specific assessments look at 

the unique circumstances of a proposed discharge performed through either: 

 

• an Environmental Impact Study (EIS) under the MSR or; 

• a Comprehensive Environmental Assessment (EA) under the Environmental 

Assessment Act. 

 

Either an EIS or an EA is required for the contemplated expansion of the Sechelt 

sewage system.  An EA is generally more involved than an EIS and is triggered 

when an existing facility is upgraded to serve a planned population of greater than 

or equal to 10,000 and the total waste discharged from the facility is increased by 

more than 30%. 

 

Once the required level of treatment is identified the preferred treatment processes 

can be defined. Wastewater treatment is usually divided into three process 

categories: 

 

• Primary treatment 

• Secondary treatment 

• Advanced treatment 

 

Primary treatment removes materials from the effluent stream by means of settling. 

Primary treatment processes remove 30 to 50% of BOD5 and SS. 

 

Secondary treatment relies on biological processes to oxidize the organic matter 

present. Essentially, the process supports a community of microorganisms that use 

the organic matter in the wastewater as a food source. Secondary treatment 

provides a removal efficiency of about 85% for BOD5 and SS. Secondary treatment 

is often referred to as conventional treatment. 
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Advanced treatment refers to methods and processes that provide a higher level of 

treatment compared to conventional treatment. Advanced treatment systems are 

numerous and varied including nutrient removal processes and tertiary treatment.  

 

The existing Ebbtide and Dusty Road Treatment Plants provide a secondary level of 

treatment with 85% removal efficiencies of BOD5 and SS. Nitrification to remove 

ammonia is also accomplished and finally, the effluent is disinfected through a 

chlorination/dechlorination step prior to being discharged to Trail Bay. 

 
3.3 Effluent Disposal 
 
There are two receiving environments available for the disposal of effluent:  disposal 

to ground or to surface waters. If done properly, both ground and surface water 

disposal methods constitute environmentally safe alternatives. An environmental 

impact assessment is performed to ensure that the proposed receiving environment 

is not harmed or impacted negatively. An integral part of the impact assessment is 

to identify methods and design standards to mitigate potential impacts. 

 

The audit section of this report provides information on the marine receiving 

environment concerning the existing outfall. 

 

3.4 Residuals Disposal 
 
The “residual” concentrated pollutants which are removed from the raw wastewater 

through the course of treatment are commonly called “biosolids”.  Biosolids are 

made up of settled primary solids (primary sludge) and waste microbial organisms 

from the biological treatment process (secondary sludge). The primary sludge is 

made up of raw organics actively being decomposed by bacteria. The primary and 

secondary sludge are usually mixed together and must be handled properly to 

prevent the release of odours and possible spread of infectious disease from 

pathogenic organisms still present. 

 

Depending on the disposal method, biosolids can be disposed of in raw form or may 

require further treatment to stabilize the organic material and kill any pathogens 

present. 
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The current practice employed by the District is to partially stabilize the sludge 

aerobically in an aerated lagoon and apply the liquid sludge to land. Construction 

Aggregates Ltd. (CAL) utilizes sludge from the District and applies it to completed 

areas of their gravel extraction operation for land reclamation. 

  

Disposing of the liquid sludge is a very low cost solution for the District, but it does 

take some of the control away from the District as to when and how much sludge is 

removed. Given the nature of the liquid sludge, there is currently little or no other 

disposal option available for the District with the biosolids in their present form. The 

Stage 2 LWMP indicates the need for a long-term strategy for Biosolids disposal. A 

long term strategy will likely require aerobic or anaerobic stabilization, dewatering 

and composting to produce an end product suitable for many different end uses as 

a soil conditioner. 

 

 

 

 

 

 



 

 

1592.0018.01 / August 2005 

 
Page 14  

 
 

U:\Projects_KEL\1592\0018\01\R-Reports-

Studies-Documents\Wastewater 

Strategy\Final\2005-08-31-Report Final.doc 

 

 
Wastewater 

Strategy 
Final Report 

 

 

 

 

 

 

 

 

4.0 AUDIT 
 

This section of the report provides a condition and capacity assessment of existing 

infrastructure. As stated previously, the sanitary sewer system is split into four main 

components: 

 

• Collection 

• Treatment 

• Effluent disposal 

• Residuals disposal 

 

Each of these components is addressed separately. 

 

4.1 Collection 
 

Assessment of the collection system can be further divided into two distinct aspects: 

 

• System loadings 

• Collection system infrastructure 

 
4.1.1 System Loadings 
System loadings are derived from the size of the service area, the population 

served, infiltration and inflow (I/I) contributions and the type of wastewater 

produced. 

 

As discussed in Section 3, the District’s wastewater is considered “domestic” or 

“sanitary” wastewater. This means that the organic context of the wastewater is 

very consistent, is of relatively low strength and is devoid of industrial pollutants. 

Accordingly, no further assessment of the raw wastewater pollutant characterization 

is deemed necessary for the purposes of the Wastewater Strategy. 

 

To determine the collection system hydraulic loadings, analyses focused on the 

following components: 

 

• Review population projections 

• Define the service area 

• Determine infiltration and inflow (I/I) contribution 

• Determine equivalent service population flow contributions 
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4.1.2 Population Projections 
 
District Wide 
During the last decade the District of Sechelt, like many communities throughout the 

province, grew at an inconsistent rate. The community experienced a growth surge 

in the early 1990’s with slower growth in the latter half. From a base population of 

6,123 in 1991 the District grew to 7,343 in 1996, a 5-year compounded growth rate 

of about 4.1%. Over the next 5 years, the District grew at a slower pace resulting in 

a 2001 population of 7,775 or a 5-year compounded growth rate of approximately 

1.1%. The overall 10 year growth rate (1991-2001) is calculated at about 2.4%. 

The projected overall community population growth for the next 20 years 
is estimated at 2.5% per year. This is a reasonable, long-term growth rate 

projection for a growing community. At this rate, it establishes a 2004 base 

population for the District of 8,373, growing to 10,718 in 2014 and 13,720 in 2024. 

This works out to an additional 2376 new dwelling units for the entire District of 

Sechelt over the next 20 years assuming a population increase of 5,347 with 2.25 

persons per dwelling. 

 

Sewered Area 
Not all of the growth in the District will occur in the sanitary sewered areas. 

However, it is anticipated that the majority will connect to sewer which is desirable 

in-keeping with growth management principles. At a 75% ratio of sewered 

development, this represents 1782 new units (2376 total units x 75% in sewered 

area) connected to the sewer system. For the purpose of this analysis, a projected 

growth of 1800 units in 20 years, or 90 units per year, connecting to the 

sanitary sewer, is recommended. 

 

As of June 2004, there were 1,598 residential connections in the municipality plus 

another 230 in the Sechelt Indian Government District (SIGD), for a total of 1,828 

current residential connections to the sanitary sewer system. An additional 1,800 

projected new units over the 20 year horizon would actually represent a 3.5% 
growth rate for residential connections to the sanitary sewer system. This 

recognizes that growth within the sewered area will occur faster than growth 

outside the area. 

 

At the end of the 20 year horizon, the percentage of the population connected to 

sewer is projected to increase from 49% to 60%. Based on the current ratio of 

residential connections, this would allow for 1600 new residential units in the District 

of Sechelt, and 200 new units in the SIGD. This does not account for existing 

residential units which have an existing sewer main in front of their property, or as 
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part of a local service area. Refer to the table and graph below for additional 

information. 

 

Population Summary 
• Historical Growth (compounded): 

o 1991-1996 = 4.12% 
o 1996-2001 = 1.15% 
o 10 year growth rate (1991-2001) = 2.42% 

• District Wide Projected Growth Rate (2004-2024) = 2.5% 
• Sewered Area Projected Growth Rate (2004-2024) = 3.5% 

 

 

Estimated 
Population 2004 2009

 
2014 

 
2019 2024

District 8,373 9,473 10,718 12,126 13,720

Sewer Area 4,113 4,885 5,802 6,891 8,184

% Connected 49% 52% 54% 57% 60%

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 – Population Growth Forecast 

 

Sechelt Population Growth Forecast and Sewer Expansion
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4.1.3 Service Area 
The existing service area definition used in this document includes: 

 

• Sechelt Village 

• West Porpoise Bay 

• West Sechelt east of Wakefield Road 

• SBL2 – Sechelt Indian Band Land 

 

A small development adjacent to SBL2 in east Porpoise Bay is also included. 

 

Expanded service areas include: 

 

• West Sechelt west of Wakefield Road (Highway 101 Trunk) 

• East Porpoise Bay, including Sun Terraces Development 

• Sandy Hook 

• Davis Bay 

 

The recommended service area for the 20 year timeframe follows that which was 

identified in the Stage 2 LWMP and West Sechelt and West Porpoise Bay Functional 
Sewer Plan (also referred to as the Functional Plan). This does not rule out other 

areas but anticipates that they will only be implemented if the development fronts 

the majority of costs associated with extending sewer service. This would include 

the Sun Terraces Development and the West Sechelt area west of Wakefield Road. 

The proposed service area represents an economically feasible plan for sewer 

servicing for the 20 year horizon. Expanding service beyond this area without 

significant developer or senior government contributions may not be financially 

sustainable as demonstrated in later sections of the report. 

 

The Functional Plan identifies in detail the local service areas to connect existing lots 

within the sewer collection area. Proposed sewer system expansion local service 

areas were selected based on the following criteria: 

 

• Proximity to existing sewer trunks 

• Sufficient existing units to warrant extending the service 

• Financial viability 
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District of Sechelt
1997 Sewage Outflow vs. Precipitation
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4.1.4 Infiltration and Inflow 
To quantify I/I flows effluent flow records were compared against precipitation data 

to determine if a correlation existed between high sewage flows and heavy 

precipitation events. Graphs for the years 1997, 1998 and 1999 are attached that 

identify where correlations exist. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 – 1997 Sewage Outflow vs. Precipitation 
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District of Sechelt
1998 Sewage Outflow vs. Precipitation
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District of Sechelt
1999 Sewage Outflow vs. Precipitation
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Figure 5 – 1998 Sewage Outflow vs. Precipitation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 – 1999 Sewage Outflow vs. Precipitation 
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On this basis and assuming a base flow of approximately 2,000 cu.m./day, and peak 

flow of approximately 3,000 cu.m./day, the total I/I contribution is estimated at 

approximately 1,000 cu.m./day. With these base flows, a spreadsheet was 

developed using data compiled in the Functional Plan regarding local service areas 

and existing populations to determine flow projections including I/I contributions by 

local service area. The resulting I/I rate per hectare equals 0.03 litres per second 

per hectare (l/s/ha). This rate is relatively low, and is consistent with new sanitary 

sewer systems constructed in dry ground conditions. 

 
4.1.5 Equivalent Service Population Flows 
Flow projections were developed based on the existing service area as defined 

earlier and for two different growth scenarios: 

 

1. Upgrade existing West Sechelt trunk mains to accommodate future 

development (Option 2 under the infrastructure plan). 

 

2. Upgrade existing West Sechelt trunk mains to accommodate future 

development and provide service to 500 existing residential units (Option 3 

under the infrastructure plan). 

 
Details of projected flows are as follow: 

Base criteria: 
• Residential growth = 90 units/year 

• Industrial/commercial/institutional growth as per the Functional Plan 

• Existing homes to be connected: 

o Allow 100 units @ 10/year, or 

o Allow 500 units in 2010 

• 2.25 people per unit 

• 360 litres per capita per day 

 

Timeline 
Equivalent Sewered 

Population 
Maximum Day Flow 

(cu.m/day) 
2005 6,035 3,165 
2010 
 Allow 100 existing 
 Allow 500 existing 

 
7,540 
8,555 

 
3,715 
4,280 

2015 
 Allow 100 existing 
 Allow 500 existing  

 
9,200 
10,100 

 
4,715 
5,100 

2025 
 Allow 100 existing 
 Allow 500 existing  

 
11,625 
12,525 

 
5,780 
6,130 
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4.1.6 Collection System Infrastructure 
The capacity of the collection system was assessed in the West Sechelt and West 
Porpoise Bay Functional Sewer Plan. A condition assessment of the collection system 

was performed as part of this study and integrated with the capacity assessment to 

derive budgetary cost estimates for the collection system over the next 20 years. 

Condition assessments focused on the lift station facilities as the life expectancy of 

the lift stations is normally around 20 years (compared to 75 years for underground 

works). A spreadsheet is contained in Appendix B, which provides an inventory and 

refurbishment timeframe with budgetary capital cost estimates. 

 
4.2 Treatment Facilities 
 

The District of Sechelt currently operates two wastewater treatment facilities: the 

Ebbtide Treatment Plant and Dusty Road Treatment Plant. In June 2004, Urban 

Systems Ltd. performed a site investigation as part of an audit of Sechelt’s 

treatment works. Appendix A contains a detailed report of this audit including 

condition and capacity assessments, upgrade options, and budgetary capital cost 

estimates. The treatment audits focused on upgrade potentials at the existing sites 

and existing treatment facilities in consideration of what is technically possible. It 

did not assess the potential for new works at a new location. 

 

The following summarizes the major findings of the audit: 

 

1. The treatment plants are operating in accordance with current Permit 

requirements. 

2. A number of short-term improvements are recommended for both plants 

totaling $325,000. Some of the improvements recommended should be 

done as soon as funding is available as they constitute fairly major risk 

items (Ebbtide influent pump and Dusty Road sludge pond decant). 

3. Major infrastructure improvements at Dusty Road should not be undertaken 

given the questionable future of the plant due to potential for gravel 

extraction in the future. 

4. The Ebbtide plant could be converted to a Sequential Batch Reactor (SBR) 

type plant at a cost of approximately $3.0 M, thereby increasing the 

capacity from 1,700 cu.m./day to 3,800 cu.m./day. 

 

Based on the projected flows, the SBR upgrade provides sufficient 

treatment capacity for the next 20 years operating in conjunction with the 

Dusty Road plant. 
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5. Developing a long-term strategy for biosolids management is 

recommended. 

 

It is worth noting that the SBR upgrade option could provide a high quality effluent 

capable of achieving 95% removal efficiencies of BOD5 and SS, similar to a tertiary 

level of treatment. SBR’s can also be configured to remove ammonia which the 

Stage 2 LWMP refers to as “advanced secondary treatment”. 

 

The SBR upgrade option does have some drawbacks including: 

 

• Continuing land use conflicts. The existing Ebbtide site is immediately 

surrounded by residential development. Aesthetic concerns consisting of 

visual impacts, noise, odour and traffic, as associated with sewage treatment 

facilities, could continue to be issues for the community. 

• Operation of two plants.  Ongoing operation associated with two plants is 

more time consuming and costly compared to a single facility. 

• Dusty Road forcemain vulnerabilities.  The proposed upgrades do not 

include rehabilitation of the Dusty Road forcemain. The Dusty Road forcemain 

is an ongoing concern regarding risk of failure. 

• Aging structural components. The retrofit would entail replacing 

equipment as no major structural improvements were identified. However, 

structural components also have a finite life span and will eventually need to 

undergo complete replacement.  

 

A second option is to construct a brand new facility to handle the 20 year projected 

flows. For the purpose of this assessment, cost estimates were prepared for a new 

facility to provide ammonia removals through nitrification (“advanced secondary 

treatment” under the Stage 2 LWMP) using conventional treatment methods, based 

on an average day capacity of 6,200 m³/d. The facility would therefore be sized to 

replace both the existing Dusty Road and Ebbtide sewage treatment plants. 

 

4.3 Effluent Disposal 
 

Regulatory requirements concerning effluent discharge quality and quantity are 

primary considerations regarding wastewater treatment. The current Operational 

Permit authorizes a maximum day discharge of 3,400 cu.m./day. The current 

capacity of the Ebbtide and Dusty Road plants combined is approximately 4000 

cu.m./day, exceeding the amount allowed under the Permit. As previously noted, 
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the permitting process has been replaced by the Municipal Sewage Regulation 

(MSR).  Sewage flows in excess of 3,400 cu.m./day, or any fundamental changes to 

the treatment process, may trigger the need to comply with either the MSR or 

alternatively, operation under an approved LWMP.  

 

However, Schedule 1, Item 10(1)(b) of the MSR states “The discharger must ensure 

that no person discharges effluent from sewage facilities proposed to be expanded 

to accommodate an increase in flow greater than 20% of the maximum authorized 

flow applicable before this (MSR) regulation came into force.” This clause may 

provide the ability to obtain a Permit amendment from the Ministry of Environment. 

A 20% increase to the existing Permit flow is 4,080 cu.m./day. Thus, a Permit 

amendment to match the treatment capacity would be within the 20% permit 

allowance. 

 

In anticipation that the District may wish to pursue a Permit amendment and 

potentially continue with long term marine disposal, an assessment of the Trail Bay 

marine outfall was performed. Section 4.3.2 discusses Construction Aggregates Ltd. 

(CAL) proposal for land application as an alternative to marine disposal. 

 

4.3.1 Marine Disposal 
The Trail Bay outfall is located in an embayed area.  An embayed area, as defined 

under the MSR, pertains to marine waters that are 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.  Embayed marine waters can also refer to those areas in which flushing action 

is considered to be inadequate by a manager (in relation to the MSR). 

 

The Trail Bay area is not specifically identified as a shellfish area.  That is, there are 

no shellfish farms located in the immediate vicinity of Sechelt along Georgia Strait.  

Nor, are there any commercial shellfish leases or known native or recreational 

shellfish harvesting areas near Sechelt in Georgia Strait.  The following figure 

identifies the location of shellfish farms (green dots) and finfish farms (purple dots) 

in Sechelt Inlet and Georgia Strait. 
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Figure 7 - Location of Shellfish and Finfish Farms around Sechelt 

 

Because Sechelt discharges into embayed marine waters, the requirements are 

slightly different than for other water bodies.  The following table summarizes the 

MSR standards required to be met by Sechelt for discharging into an embayed 

marine environment. 

DISTRICT OF 
SECHELT 

Trail Bay 

STRAIT OF 
               GEORGIA 
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Standards for Discharging into Embayed Marine Environments 
(Source: Municipal Sewage Regulations, Ministry of Environment) 

Where Maximum Daily Flow is >50 cu.m./day 

Treatment requirements for daily flows up to 2x ADWF Secondary 

BOD5, mg/L 45 

TSS, mg/L 45 

pH 6.0-9.0 

Disinfection Coliforms * 

Total phosphorus, mg/L 1.0 ** 

Effluent quality for daily 
flows up to 2x ADWF: 

Ortho phosphate as (P), mg/L 0.5 ** 

Interim treatment 
requirements for daily 
flows greater than 2x 
ADWF 

Primary 

 

 
* The number of fecal coliform organisms in the effluent is dependent on the use of the receiving 

water.  For example, for discharge to shellfish-bearing waters, the fecal coliform count outside 
of the initial dilution zone must be less than 14/100 mL.  For discharge to recreational use 
areas, which the Trail Bay area is, the fecal coliform count outside of the initial dilution zone 
must be less than 200/100 mL.  All coliform testing done by Dayton and Knight in 1993 
assuming a 3,400 cu.m./day flow rate indicate that under the worst case conditions, the 
maximum shoreline fecals would be 60/100 mL, significantly below the recreation limit of 
200/100 mL. 

 
** The total and ortho phosphorous criteria can be waived if it can be shown by an environmental 

impact study that the 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. 

 

Another question that needs to be addressed is what the capacity of the outfall is at 

its existing location.  To assess this, a number of factors need to be reviewed 

including initial dilution zone and diffuser, secondary dilution zone, water quality 

parameters, and design criteria. 

 

A 1996 report entitled Water Quality Modelling in Trail Bay, Sechelt, determined 

dilution values for outfall at various flows and depths at a flow rate of approximately 

7,000 cu.m./day.  With the current average day flow of 2,000 cu.m./day and a 

water depth of approximately 30 m, initial dilution will be over 425:1.  This initial 

dilution level is relatively high, reflecting a relatively low discharge volume through 

suitable diffusers located at appropriate water depths.  Minimum secondary dilution 

at Sechelt is approximately 10:1 for flows of 2,000 cu.m./day.  Combined, the total 
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effective dilution is about 4,250:1 at the shoreline.  With an increased flow of 7,000 

cu.m./day, initial dilution drops to 243:1.  Combined with the minimum secondary 

dilution of 10:1, increased flows to 7,000 cu.m./day would result in a total effective 

dilution of 2,430:1.  Both of these total effective dilutions are calculated at worse 

case scenarios.  Worse case scenarios include diffuser depths at less than 40 m of 

water at which depth wastewater could easily reach the surface and be dispersed by 

tidal and wind-driven currents, and weak winter water column stratification, allowing 

the plume of wastewater to rise up through the water to reach the surface. 

 

Both the existing maximum day flow of 3,100 m3/d and plant capacity maximum day 

flow of 4,000 cu.m./day fall within the range modelled above, indicating that total 

effective dilution levels would be between 4,250:1 and 2,430:1.  The study indicated 

that even with a flow rate of over 7,000 cu.m./day, the resulting dilution level is still 

quite high.  Although there is a chance for surface born contaminants to reach the 

shoreline, this risk is typically more likely to occur in the winter when recreational 

uses are unlikely to occur. 

 

Schedule 7 of the MSR provides design criteria for marine discharges less than 5,000 

cu.m./day as: 

 

QC is the calculated critical flow 

QA is the maximum daily flow 

D is the depth of the shallowest diffuser port below mean low water, and must 

be equal to or greater than 10 m 

d is the distance to the closest port of the diffuser from the mean low water 

mark, and must be equal to or greater than 30 m 

 
QC must be the greater positive value of QC1 or QC2 where: 

QC1 = (D+0.075d-21)/0.0029 

QC2 = (D+0.075d-12.225/0.025 

 

To determine the crucial flow of the existing outfall, the following must be true:  QC 
must be greater than or equal to QA. 

 

This calculation was completed for maximum daily flows of 3,400 and 4,000 

cu.m./day.  In both instances, the D(depth) values and d(distance) values were 

significantly greater than the minimum 10 m and 30 m. 

 

The existing outfall is currently located at a depth of 27.5 m.  Taking into 

consideration an average low tide depth of 2 m (6.6 feet), the existing outfall then 

would be located at a depth of 25.5 m below low tide.  The outfall currently extends 
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approximately 1,440 feet out into the ocean.  Taken into consideration the diffuser, 

and the outfall pipe’s location at low tide, this distance is reduced to approximately 

1,355 feet or 413 m. 

 

Both of these values are significantly higher than the minimums required (10 m and 

30 m for depth and distance respectively). 

 

The resulting QC1 and QC2 are 12,233 and 1,770.  The greater positive value is 

significantly higher than the maximum daily flows of both 3,400 and 4,000 

cu.m./day. 

 

Marine Outfall Summary 
While it is realized that Sechelt will at some point in the future require upgrades to 

the wastewater treatment system, the proposed time frames, as outlined in the 

Stage 2 LWMP prepared in January 2000, could be delayed.  There are a number of 

factors to support this. 

 

Recreational water quality guidelines of 200 colony forming units per 100 mL sample 

should not be exceeded. A study on the existing marine discharge performed by 

Dayton and Knight in 1993, determined fecal coliform counts of only 60/100 mL 

would occur at the shoreline given the existing discharge location at a flow rate of 

3,400 cu.m./day, under worst case scenarios (loss of disinfection)  This is 

significantly less than the 200/100 mL maximum count. 

 

The Trail Bay area has not been identified as a shellfish farming area.  Capability in 

the area has been identified as not advisable for both clams and oysters.  This is 

due to the exposure that the area receives to south storm fetches in the Strait of 

Georgia.  Beaches surveyed in the area include the rocky shorelines running 

southeast from Sechelt.  All sites contain upland developments to some degree 

along their length, and of the six beaches surveyed within the area five were rated 

as not advisable due to exposure. 

 

The existing average daily flow of 3,100 cu.m./day, maximum permit flow rate of 

3,400 cu.m./day, and potential 20% increase to 4,000 cu.m./day all have relatively 

high initial dilution rates, falling between 425:1 (2,000 cu.m./day) and 243:1 (7,000 

cu.m./day) for initial dilution, and 10:1 for secondary dilution.  Combined, the total 

effective dilution rates are 4,250:1 and 2,430:1.  The existing flow rate and permit 

maximum flow rate for Sechelt would fall between these values.   

 

Although total effective dilution rates for the flow rates discussed are relatively high, 

there are a number of reasons why the existing outfall and treatment plant should 
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be upgraded, including age and capacity. While an increase in flow has still been 

shown to yield relatively high total effective dilutions, there is an increased risk 

associated with the relatively shallow diffuser location (27.5 m) and potential 

effluent surfacing.  Assuming continued marine discharge to Trail Bay and with flows 

increasing above 4,000 cu.m./day, long term upgrades to the system should 

relocate the diffuser to a depth of 60 m. This greater diffuser depth would decrease 

the potential for contaminants from the plume to reach the surface of the water and 

contact the shoreline contact due to wind and tidal currents transport.   

 

Finally, calculations were done to determine critical flow values of the existing 

outfall.  Based on the formula used, both the minimum depth of the shallowest 

diffuser port and the distance to the closest diffuser port are significantly higher 

than the minimum requirements of 10 m and 30 m.  Thus, the critical flow values 

are higher than the maximum daily flow values of 3,400 cu.m./day and 4,000 

cu.m./day, indicating that the existing outfall system is sufficient to handle existing 

treatment plant capacities per MSR diffuser design criteria. 

 

4.3.2 Land Disposal 
The District has undertaken some investigation into the viability of a proposal by 

Construction Aggregate Limited (CAL) proposal for effluent and biosolids recycling. 

This includes hydrogeolgical assessments prepared by Golder and Associates and 

the review of CAL's proposal prepared by EBA. The proposal submitted by CAL 

appears to be a viable long-term option as explained below.  

 

The existing marine outfall to Trail Bay has a hydraulic capacity of 4,000 cu.m./day. 

Assuming that this is acceptable concerning the receiving environment (as would 

have to be proven through an EA) then all excess flows would have to be disposed 

of through ground to avoid extending the outfall through replacement. This equates 

to ground disposal of 2,300 cu.m./day for the 20 year timeframe. Hydrogeolgical 

analysis indicates that this is well within the safe hydraulic discharge capacity limits.    

 

Notwithstanding the proceeding, there are many unknowns and details of the 

operation. Most importantly, a legal agreement for the ground disposal operation 

including clear responsibilities between the parties should be in place prior to 

proceeding with any finalized plans.   

 

Primary amongst the many unknowns are the following questions: 

• What is the application schedule? Is CAL able and prepared to take effluent 

year round? 

• What is the timing of construction and when will land disposal works be 

complete? Does this timing work for the District? 
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• Who is going to bear the financial burden of capital and operational costs 

and what are they? 

• Who is going to be accountable for the operation? Regarding groundwater 

contamination associated with infiltration disposal methods, EBA 

recommended in their review report commissioned by the District "that the 

chemical loading to the groundwater be addressed in an environmental 

impact study".  

 

The issue of timing and the potential relocation of the Dusty Road treatment plant 

are important factors as, to the best of our knowledge, CAL plans to extract 

significant amounts of gravel from the proposed tree farm site. Obviously, this 

would be done in advance of planting and irrigation. CAL's proposal did not provide 

a detailed construction schedule for the various phases of development. The 

schedule that was provided by CAL indicates a minimum of 3 years from project 

initiation (start of gravel extraction and site prep) before the first phase of 

subsurface irrigation lines would be in place. This timing may not work with possible 

District’s plans for community growth infrastructure expansion. 

 

The above items illustrate that there are a number of issues surrounding the ground 

disposal option that need to be addressed. 

 

To following is a summary of this section: 

• Effluent reuse at CAL is a valid option that could eliminate the need to 

extend the marine discharge with possible capital savings of $1,500,000 

related to the extension the marine outfall. 

• The effluent reuse proposal is only at the feasibility stage and there is a lot 

of work left to be done including: 

o Environmental assessment 

o Public process 

o Approvals 

o Completion of agreements between Sechelt and CAL 

o Design 

o Construction 

o Monitoring Protocols (ongoing) 

• Timing as related to the above may conflict with required capacity upgrades 

(i.e. land disposal not available when needed). 
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• Operational costs should be factored in and compared to marine disposal 

(i.e. capital savings related to not having to extend the outfall may be offset 

if Sechelt is responsible for operations). 

• Reliance on ground disposal may constitute increased risk (i.e. the potential 

for problems with no back-up marine discharge capability)     

 
4.4 Plant Residuals (Bio-Solids) 
 

Plant residuals are addressed in the Sewage Treatment Plant Audit report contained 

in Appendix A. 
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5.0 INFRASTRUCTURE PLAN AND COST ESTIMATES 
 

This section identifies potential options for the various components (collection, 

treatment, effluent, residuals) complete with costing information. Figure 8 provides 

an overview of the options split into separate infrastructure “trains”. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8 - Summary Flowchart of Infrastructure Options 
 

 

 

 

 

 

 

 

 

 

INFRASTRUCTURE 
       OPTION  1   2   3   4   5 

 

Collection Options 

 

 

 

  $3.2 M     $3.9 M          $9.5 M                 $13.6 M          $47.5 M 

 

 

 

Treatment Options 
 

 

 

  $0.5 M       $3.3 M                  $5.8 M      $6.8M 

 
 

 

Effluent Disposal 

Options 

 

  $0M       $1.6M            ?      $1.6M   ? 

 

 

Biosolids Disposal 

Options 

   ? 

 

          

        $1.8M       $2.0M 

 
  Infrastructure “Trains” based on Collection Option 
  Opttion 1: $3.7M - ?   Option 2: $10.6M - $13.1M - ?      Option 3: $16.2M - $18.7M - ?           Option 4: $24.0M - ?     Option 5: $47.5M 

                       (collection only) 
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5.1 Collection System 
Much of the infrastructure upgrades required for the sanitary sewer system is 

dependent on the area of the community being serviced. In order to provide the 

District with a sense of the wide scope of collection system servicing, the following 

options are presented, in order of service area size. 

 

1. Status Quo - no sewer expansion (limited development). 

2. Allow Development – upgrade existing West Sechelt sewer trunk mains to 

accommodate future development (1800 residential units + 584 ICI + I/I). 

3. Allow Development + 500 existing residential units – upgrade existing West 

Sechelt sewer trunk mains and expand collection system to service 

approximately 500 users adjacent to existing trunks (500 ex. residential 

units + 1800 residential units + 584 ICI + I/I). 

4. Allow Expanded Development + 921 existing residential units (Functional 

Plan) - upgrade existing West Sechelt sewer trunk mains, construct Highway 

101 trunk main and expand collection system (921 ex. residential units + 

2,794 residential units + 584 ICI + I/I).  

5. Complete system expansion – collection system expansion to include #4 

above, plus: 

• East Porpoise Bay 

• Terraces 

• Sandy Hook 

• Davis Bay 

 

5.1.1 Status Quo – no sewer expansion 
The following scenario is utilized as a benchmark to identify the capital costs that 

the District would continue to incur, due to replacement of aging infrastructure, 

even if it did not expand its current sewer trunk collection system. It also serves to 

establish base costs applicable to all the options presented. 

 

Neighbourhoods who are able to connect to the sanitary trunk system via a local 

collection area could initiate the process via a petition to the District (with a majority 

of residents in favour). Infill development could proceed within the threshold of the 

sanitary treatment plant capacity (currently 3,400 m3/day, potentially expandable to 

4,000 m3/day with a permit amendment). Under this scenario, it is unlikely that the 

District would need to pursue completion of the Liquid Waste Management Plan or 

registration under the Municipal Sewage Regulations. 
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The estimated 20 year capital costs under this scenario are as follows: 

 

Lift Stations: 

 Short term capital improvements (2005-2014) $665,000 

 Medium term capital improvements (2015-2024) $1,450,000 

 Total 20-year Lift Station Improvements $2,115,000 
 

Sanitary sewer main refurbishment: 

Sanitary Sewers – 37,211metres @ $300/m $11,163,300 

Forcemains – 7,934 metres @ $200/m $1,586,800 

Estimated Total Asset Value of Sewer Mains $12,750,100 

Assume 75 year remaining lifespan - $12,750,000/75 = ~$170,000/year 

Assume 2/3 funded from borrowing// other revenue sources = 

   - $170,000 x 0.67= $113,300/year 

Annual transfer to capital reserves = $56,700 

Total 20 year sewer main refurbishment  $1,134,000 
 
TOTAL 20 YEAR CAPITAL PROGRAM ESTIMATED COSTS = $3,249,000 
 
 
5.1.2 Upgrade Existing West Sechelt Trunk Mains to Accommodate 

Future Development 
This option is intended to enable significant development to proceed but does not 

include a plan to connect existing users that are not currently serviced. This 

scenario is predicated on potential un-affordability associated with the relatively high 

per lot cost of approximately $15,000 that would be required as a specified area 

charge. 

 

The estimated 20 year capital costs under this scenario are as follows: 

 

Base Costs as per 5.1.1 above  $3,249,000 
Trunk Upgrades (Functional Plan Tables 6.2 and 6.4) $605,000 
 
TOTAL 20 YEAR CAPITAL PROGRAM ESTIMATED COSTS = $3,854,000 
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5.1.3 Upgrade Existing West Sechelt Trunk Mains to Accommodate 
Future Development and Provide Service to 500 Existing 
Residential Units.  

In addition to enabling development to proceed, this option includes a plan to 

connect existing users that are not currently serviced.  

 

The estimated 20 year capital costs under this scenario are as follows: 

 

Base Costs as per 5.1.1 above  $3,249,000 
Trunk Upgrades (Functional Plan Tables 6.2 and 6.4) $605,000 
Local Service Area (Functional Plan Table 6.5, 00-13) $5,654,000  
 
TOTAL 20 YEAR CAPITAL PROGRAM ESTIMATED COSTS = $9,508,000 
 
 
5.1.4 Upgrade Existing West Sechelt and Hwy 101 Trunk Mains to 

Accommodate Future Development and Provide Service to 
Existing Residential Units (Functional Plan).  

 

This option follows the Functional Plan population projections as laid out by the 

District.  

 

The estimated 20 year capital costs under this scenario are as follows: 

 

Base Costs as per 5.1.1 above     $3,249,000 
Trunk Upgrades (Functional Plan Tables 6.2 and 6.4) $605,000 
Local Service Area (Functional Plan Table 6.5, 00-13 $5,654,000  
and Table 6.6, 14-18). $4,101,000 
 
TOTAL 20 YEAR CAPITAL PROGRAM ESTIMATED COSTS =$13,609,000 
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5.1.5 Provide Sanitary Sewer Service to most of the District.  
Costs for East Porpoise Bay, Terraces Development, Sandy Hook and Davis Bay Area 

were taken from the Stage 2 LWMP 1996 costs estimates and adjusted for annual 

inflation applying a 17.37% increase. 

   

The estimated 20 year capital costs under this scenario are as follows: 

 

Base Costs as per 5.1.4 above     $13,609,000 
East Porpoise Bay $5,082,000 
Terraces $3,000,000  
Sandy Hook $9,408,000 
Davis Bay $16,444,000 
 
TOTAL 20 YEAR CAPITAL PROGRAM ESTIMATED COSTS =$47,543,000 
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5.2 Treatment 
Treatment system improvements for the 20 year timeframe focused on two options. 

The first option is to proceed with an SBR retrofit at the Ebbtide plant and keep the 

Dusty Road plant operational. The second option is to build an entirely new plant to 

replace both the Ebbtide and Dusty Road plants. The cost estimates for the new 

plant option do not include land acquisition and assume that the new plant would be 

built at a site provided by CAL. Transmission and disposal piping has also not been 

costed although these costs are expected to be minimal if the plant is located at the 

base of Dusty Road. Detailed costing for the SBR retrofit is included in the audit 

report contained in Appendix A. 

 

SBR Retrofit 
 

Ebbtide immediate refurbishment items $175,000 

Dusty Road immediate refurbishment items $150,000 

 

Ebbtide retrofit to SBR $3,000,000 

 
Total $3,325,000

 

 

New Conventional Plant with Nitrification 

 

Ebbtide immediate refurbishment items $175,000 

Dusty Road immediate refurbishment items $150,000 

Subtotal $325,000
(These items would essentially be “throw-away” upon completion of the new plant.) 

 

 

Treatment plant for collection systems options 2 or 3 (6,200 m³/d) $5,500,000 

Plus refurbishment items $325,000 

 
Total $5,825,000
 

Treatment plant for collection systems option 4 (7,600 m³/d) $6,500,000 

Plus refurbishment items $325,000 

 
Total $6,825,000
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An allowance of $500,000 was made as a status quo treatment option to consider 

with the sewer expansion (Collection System Option 1). No treatment cost estimates 

are provided for servicing the entire District (Option 5) as this is considered cost 

prohibitive for the 20 year timeframe. 

 

 

5.3 Effluent Disposal 
The Stage 2 LWMP identified two potential methods for disposal of effluent. The first 

and probably easiest is marine disposal to Trail Bay. The second involves reuse and 

possibly land disposal at the CAL property or potential other uses (golf courses) that 

might treat mechanical water in the future. 

 

For marine disposal to Trail Bay, costs are derived from the Stage 2 LWMP and 

updated to 2004 dollars by applying a factor of 1.1737, to account for inflation since 

1996: 

 

 

Twinning of land section $560,000 

Replace/extend marine section $840,000 

 

Subtotal $1,400,000 

 

Total applying Inflation factor from 1996 to 2004 (1.1737) $1,643,000
 

An allowance of $400,000 is made for land disposal options under the assumption 

that the majority of infrastructure required to make such a system operational 

should be borne by the user(s) of the reclaimed water as they presumably stand to 

benefit. 
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5.4 Biosolids Disposal 
For biosolids treatment, costing is provided for infrastructure improvements that 

would produce a “high grade” end product suitable for use as a commercial soil 

conditioner. Infrastructure improvements would include stabilization (digestion), 

thickening (dewatering) and composting. The estimated budgetary costs for such a 

facility, based on collection system options 2 and 3, are $1.8 M. For collection 

system option 4, costs increase to $2.0 M. 

 

For the status quo (collection system option 1), no costs are allocated for biosolids 

treatment. 
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6.0 FINANCIAL IMPACTS OF INFRASTRUCTURE OPTIONS 
 

In 2001, the District commissioned a Sewer Financing Strategy which reviewed its 

current parcel taxes and user rates, and recommended a strategy to potentially 

reduce the number of the parcel taxes and increase user rates in order to generate 

revenue for the long-term maintenance of the sanitary sewer system. The financing 

strategy was limited in scope to deal with the existing debt and costs associated 

with the current infrastructure. It did not analyse or project future capital 

investment requirements related to growth or aging infrastructure.  

 

This section generally identifies the potential financial impacts of the various 

infrastructure “trains” in the previous section. It identifies the pros and cons of each 

option, and identifies the potential source of funds to pay for each option, based on 

the following graphic: 

 

 
Figure 9 – Components of Operating and Capital Items and Source of 
Funds 
       Source: District of Sechelt Sewer Finance Study, Sussex Consultants 
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The potential financial impacts are based on the options introduced in the previous 

section. It utilizes straight line projections to determine the basic financial impacts of 

each scenario, in order for the District to select an option to perform a more 

detailed business case, provided in Section 7. The total capital investment is 

identified for each, and a series of revenue streams are introduced in order to fund 

the infrastructure improvements. They are based on the following core assumptions: 

 

• Development Cost Charges (DCCs) – this is a fee paid by developers of 

newly created lots, multi-family residential units with 4 or more units, or 

new industrial / commercial / institutional (ICI) development. For the 

purpose of this analysis, a DCC rate of $2,500 per unit has been utilized. 

• Connection Fee Revenue – every new lot or unit connecting to the sanitary 

sewer system is subjected to a connection fee. For the purpose of this 

analysis, a connection of $250 is utilized. However, this connection fee is 

generally used to offset costs of connecting to the sewer system (e.g. 

inspection, permitting, etc.), and may not allow for additional contributions 

to capital works. 

• Annual User Fee – the current user fee for a single family residential house 

is $191. The analysis will determine the projected increase to the annual 

fee, based on the median increase over 20 years. Because many of the 

improvements are required in the short term, a significant increase may be 

required in the first year (e.g. 2005) in order to generate enough revenue 

to finance the works. As part of this analysis, a “cap” of $300 has been 

established as the maximum annual user rate to be established. Any 

potential revenue required over the $300 cap will be identified as part of 

the financial impacts. 
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6.1 Option 1 
 

Components of Option 1 are as follows: 

 

Capital Investment (includes refurbishment): 

Collection ~$3.2 million 

Treatment ~$0.5 million 

Effluent Disposal $0 

Biosolids Disposal $0 

TOTAL ~$3.7 million 

 

Existing and New Development Serviced 

Existing residential development 1,828 units 

Existing ICI 101 units 

New Connections (existing Permit) ~300 equivalent units 

New Connections (expanded Permit) ~900 equivalent units 

 

Based on this, a straight-line annual investment of $187,450 is required over the 

next 20 years, primarily for refurbishment of aging infrastructure. Under the existing 

Permit, approximately 300 new connections (either connecting existing residential 

lots or from new development) are permitted, increasing discharge to approximately 

3,400 m3 per day. The District may be able to obtain a permit increase of 20% 

(increasing discharge to 4,000 m3 per day), which capacity can be handled by the 

current Ebbtide and Dusty Road treatment plants combined. Based on this scenario, 

the potential financial impacts are as follows: 

 

Financial Impacts – 300 new connections 
• Total Capital Investment $3,749,000 

• DCC revenue (150 x $2,500) $375,000 

• Connection fee revenue (300 x $250) $75,000 

• Remaining to Finance through user fees $3,299,000 

• Annual User Fee (based on median over 20 years) $270 

• Increase over current rate ($191)  $79 

 

Financial Impacts – 900 new connections 
• Total Capital Investment $3,749,000 

• DCC revenue (450 x $2,500) $1,125,000 

• Connection fee revenue (900 x $250) $225,000 

• Remaining to Finance through user fees $2,399,000 

• Annual User Fee (based on median over 20 years) $241 

• Increase over current rate ($191) $50 



 

 

 
Wastewater 

Strategy 
Final Report 

 

 

 

 

 

 

 

 

1592.0018.01 / August 2005 

 
Page 43  

 
 

U:\Projects_KEL\1592\0018\01\R-Reports-

Studies-Documents\Wastewater 

Strategy\Final\2005-08-31-Report Final.doc 

 

Pros 
• Attempts to maximize the life cycle of existing infrastructure (between 3 and 

9 years of remaining lifespan, depending on successful permit extension) 

• Financially viable without relying on outside funding sources (e.g. senior 

government grants) 

 

Cons 
• Increased risk with increasing flows (system running at maximum capacity) 

• Does not address plant condition (aging infrastructure) 

• Does not address the 20 year development demand potential in the 

sewered area (i.e. 1800 units), and is therefore not a viable long term 

solution unless development is reduced substantially (e.g. 45 units per year 

with a permit extension). 

• Straight line projection does not account for when these projects will be 

constructed. More detailed time-sensitive analysis will be undertaken as part 

of the business case for the selected infrastructure option. 
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6.2 Option 2 
 

Components of Option 2 are as follows: 

 

Capital Investment (includes refurbishment): 

Collection ~$3.8 million 

Treatment ~$3.3 – $5.8 million 

Effluent Disposal ~$0.4 – $1.6 million 

Biosolids Disposal ~$1.8 million 

TOTAL ~$9.3 – $13.0 million 

 

Existing and New Development Serviced 

Existing residential development 1,828 units

Existing ICI 101 units

New Residential Development 1,800 units

New ICI Development 584 equivalent units

Connecting existing residential 

development 

100 units in the first 10 years (400 

additional residents could petition for a 

Local Service Area at $15,000 / lot)

 

Two infrastructure “trains” have been developed, both utilizing the same collection, 

effluent disposal (marine) and biosolids disposal options. The difference is in the 

treatment options, one incorporating an SBR upgrade to the Ebbtide treatment plant 

($3.3 million) and the other a new treatment ($5.8 million). Based on this, a 

straight-line annual investment of $531,000 is required over the next 20 years for 

the SBR upgrade option, and $656,100 for the new treatment plant option. The 

majority of the capital investments are towards new infrastructure (e.g. treatment, 

effluent, and biosolids disposal), with some refurbishment of the collection system 

due to age and capacity. Based on this scenario, the potential financial impacts are 

as follows: 

 

Financial Impacts – SBR Upgrade to Ebbtide 
• Total Capital Investment $10,622,000 

• DCC revenue ((1800+584) x 75% x $2,500) $4,470,000 

• Connection fee revenue ($250 fee) $621,000 

• Remaining to Finance through user fees $5,091,000 

• Annual User Fee (based on median over 20 years) $275 

• Increase over current rate ($191) $84 
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Financial Impacts – New Treatment Plant 
• Total Capital Investment $13,100,000 

• DCC revenue ((1800+584) x 75% x $2,500) $4,470,000 

• Connection fee revenue ($250 fee) $621,000 

• Remaining to Finance through user fees $8,031,000 

• Annual User Fee (based on median over 20 years) $313 

• Increase over current rate ($191) $122 

• Additional revenue required to hold at $300 user fee $881,000 

 
Pros 

• Provides capital infrastructure to support existing users and 20 year 

development at a manageable growth rate (2.5% overall in the District, and 

3.5% in the sewered area). 

• SBR upgrade can be funded by additional DCCs, connection fees, and user 

fees within $300 user fee cap, depending on the timing of infrastructure 

improvements. More detailed time-sensitive analysis will be undertaken as 

part of the business case for the selected infrastructure option. 

• Construction of a new treatment provides the potential for the extraction of 

gravel under the current Dusty Road site by CAL, providing provincial 

royalties estimated at approximately $5 million. Additional analysis would 

have be performed to verify the quantities and estimated revenues, so the 

figure is currently unconfirmed. 

 

Cons 
• New Treatment Plant option cannot be funded within the $300 user fee cap 

without additional revenues (approximately $881,000). 

• The overall financial impacts will vary depending on the timing of 

infrastructure improvements. More detailed time-sensitive analysis will be 

undertaken as part of the business case for the selected infrastructure 

option. 
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6.3 Option 3 
 

Components of Option 3 are as follows: 

 

Capital Investment (includes refurbishment): 

Collection ~$9.5 million* 

Treatment ~$3.3 – $5.8 million 

Effluent Disposal ~$0.4 – $1.6 million 

Biosolids Disposal ~$1.8 million 

TOTAL ~$15.0 – $18.7 million 

* For the financial analysis, this figure was reduced by $3.0 million from 
 contributions from 400 residents as part of a Local Service Area ($7,500/lot). 
 

Existing and New Development Serviced 

Existing residential development 1,828 units

Existing ICI 101 units

New Residential Development 1,800 units

New ICI Development 584 equivalent units

Connecting existing residential 

development 

500 units within the first 5 years (~400 

residents would contribute ~$7,500/lot 

as part of a Local Service Area)

 

Two infrastructure “trains” have been developed, the same effluent disposal 

(marine) and biosolids disposal options. Two treatment options are presented, one 

incorporating an SBR upgrade to the Ebbtide treatment plant ($3.3 million) and the 

other a new treatment ($5.8 million). Finally, the collection system has been 

expanded to include the addition of approximately 400 residents at a cost of $5.7 

million. A contribution of $3,000,000 has been incorporated, representing a potential 

Local Service Area levy of $7,500 per lot. Consultation and approval from the 

residents would be needed in order to expand the neighbourhood collection system. 

 

Based on the above, a straight-line annual investment of $663,800 is required over 

the next 20 years for the SBR upgrade option, and $788,800 for the new treatment 

plant option. The majority of the capital investments are towards new infrastructure 

(e.g. treatment, effluent, and biosolids disposal), a new collection system funded 

partly by the residents and partly by the utility, and also some refurbishment of the 

collection system due to age and capacity. Based on this scenario, the potential 

financial impacts are as follows: 
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Financial Impacts – SBR Upgrade to Ebbtide 
• Total Capital Investment $16,276,000 

• Contribution from Local Service Area (400 users x $7500) $3,000,000 

• DCC revenue ((1800+584) x 75% x $2,500) $4,470,000 

• Connection fee revenue ($250 fee) $721,000 

• Remaining to Finance through user fees $8,085,000 

• Annual User Fee (based on median over 20 years) $303 

• Increase over current rate ($191) $112 

• Additional revenue required to hold at $300 user fee $188,500 

 

Financial Impacts – New Treatment Plant 
• Total Capital Investment $18,776,000 

• Contribution from Local Service Area (400 users x $7500) $3,000,000 

• DCC revenue ((1800+584) x 75% x $2,500) $4,470,000 

• Connection fee revenue ($250 fee) $721,000 

• Remaining to Finance through user fees $10,585,000 

• Annual User Fee (based on median over 20 years) $337 

• Increase over current rate ($191) $116 

• Additional revenue required to hold at $300 user fee $2,688,500 

 

Pros 
• Provides capital infrastructure to support existing users and 20 year 

development at a manageable growth rate (2.5% overall in the District, and 

3.5% in the sewered area). 

• Provides an incentive (approximately $7,500 per lot) for 400 existing lots to 

connect to the sanitary sewer system. This scenario should be considered as 

part of a senior government grant application, of which servicing existing 

residents is a key component. 

• Construction of a new treatment provides the potential for the extraction of 

gravel under the current Dusty Road site by CAL, providing provincial 

royalties estimated at approximately $5 million. Additional analysis would 

have be performed to verify the quantities and estimated revenues, so the 

figure is currently unconfirmed. 

 

Cons 
• Neither option can be funded without exceeding the $300 user fee cap. At a 

$300 user fee, additional revenues required are estimated at $188,500 and 

$2.69 million for the SBR and new treatment plant options respectively. 

• The overall financial impacts will vary depending on the timing of 

infrastructure improvements. More detailed time-sensitive analysis will be 
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undertaken as part of the business case for the selected infrastructure 

option. 

 

6.4 Option 4 
 

Components of Option 4 are as follows: 

 

Capital Investment (includes refurbishment): 

Collection ~$13.6 million* 

Treatment ~$6.8 million 

Effluent Disposal ~$0.4 – $1.6 million 

Biosolids Disposal ~$2.0 million 

TOTAL ~$22.8 – $24.0 million 

* For the financial analysis, this figure was reduced by $3.6 million from 
 contributions from 475 residents as part of a Local Service Area ($7,500/lot). 
 

Existing and New Development Serviced 

Existing residential development 1,828 units

Existing ICI 101 units

New Residential Development 2,794 units

New ICI Development 584 equivalent units

Connecting existing residential 

development 

921 units (475 residents would be in the 

first 5 years and contribute 7,500/lot as 

part of a Local Service Area)

 

This option is based on growth projections provided in the Functional Plan, and 

includes the construction of the Highway 101 trunk main and collection system. The 

combined residential and ICI (industrial/commercial/institutional) development 

results in a compounded growth rate of over 5% for the 20 year timeframe. This 

high growth rate is unlikely to be sustained over the entire 20 year period, and this 

option is being presented as a long-term strategy (i.e. 30-40 year timeframe). 

 

An infrastructure option has been developed which incorporates the construction of 

a new treatment plant, as the SBR upgrade to the Ebbtide plant is no longer 

feasible. Addition requirements in relation to effluent disposal (e.g. the requirement 

of a detailed environmental assessment) and biosolids disposal have been reflected 

in the analysis. A contribution of $3,600,000 has been incorporated, representing a 

potential Local Service Area levy of $7,500 per lot. Consultation and approval from 

the residents would be needed in order to expand the neighbourhood collection 

system. 
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Based on the above, a straight-line annual investment of $1,023,850 is required 

over the next 20 years. The majority of the capital investments are towards new 

infrastructure (e.g. treatment, effluent, and biosolids disposal), a new collection  

system funded partly by the residents and partly by the utility, and also some 

refurbishment of the collection system due to age and capacity. Based on this 

scenario, the potential financial impacts are as follows: 

 

Financial Impacts – New Treatment Plant 
• Total Capital Investment $24,077,000 

• Contribution from Local Service Area (475 users x $7500) $3,600,000 

• DCC revenue ((2794+584) x 75% x $2,500) $6,333,750 

• Connection fee revenue ($250 fee) $1,074,750 

• Remaining to Finance through user fees $13,068,500 

• Annual User Fee (based on median over 20 years) $343 

• Increase over current rate ($191) $152 

• Additional revenue required to hold at $300 user fee $3,692,000 

 

Pros 
• Provides long-term capital infrastructure to support existing users and new 

development, likely over the 30-40 year timeframe. 

• Provides an incentive (approximately $7,500 per lot) for 475 existing lots to 

connect to the sanitary sewer system. This scenario should be considered as 

part of a senior government grant application, of which servicing existing 

residents is a key component. 

• Construction of a new treatment provides the potential for the extraction of 

gravel under the current Dusty Road site by CAL, providing provincial 

royalties estimated at approximately $5 million. Additional analysis would 

have be performed to verify the quantities and estimated revenues, so the 

figure is currently unconfirmed. 

 

Cons 
• This option is not realistic over the 20 year time frame, as it requires 

significant development and growth (5% annually over 20 years) to sustain 

capital investment. Less growth with the same investment will increase the 

annual user costs, or extend the period of repayment. 

• Even at an accelerated growth rate, this option cannot be funded without 

exceeding the $300 user fee cap. At a $300 user fee, additional revenues 

required are estimated at $3,692,000 from other sources (e.g. 

environmental levy, senior government grants, etc.). 

• The overall financial impacts will vary depending on the timing of 

infrastructure improvements. More detailed time-sensitive analysis will be 
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undertaken as part of the business case for the selected infrastructure 

option. 

 

6.5 Option 5 
 

This option, complete system expansion to East Porpoise Bay, Terraces, Sandy 

Hook, and Davis Bay, was introduced in the Liquid Waste Management Plan. 

However, the financial impacts were not analysed in detail in this report due to its 

significant cost implications over the 20 year planning horizon - $47.5 million for the 

collection system alone, and approximately $60 million for the total system. This is a 

potential direction for very long-term (40+ year) planning initiatives. 
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INFRASTRUCTURE 
       OPTION  1   2   3   4   5 
 

Collection Options 
 

 

 
  $3.2 M     $3.9 M          $9.5 M                 $13.6 M          $47.5 M 

 
 

 

Treatment Options 

 

 

 
  $0.5 M       $3.3 M                  $5.8 M      $6.8M 

 
 

 

Effluent Disposal 

Options 

 
  $0M       $1.6M            ?      $1.6M   ? 

 

 
Biosolids Disposal 

Options 
   ? 

 

          
        $1.8M       $2.0M 

 
  Infrastructure “Trains” based on Collection Option 
  Opttion 1: $3.7M - ?   Option 2: $10.6M - $13.1M - ?      Option 3: $16.2M - $18.7M - ?           Option 4: $24.0M - ?     Option 5: $47.5M 

                       (collection only) 

 

New Connections 

= 300 (possibly 

 up to 900) 

Development 1,800

ICI 584 

Connect Exist 100 

Development 1,800

ICI 584 

Connect Exist 500 

Development 2,794

ICI  584 

Connect Exist 921 

Complete

System 

Expansion 

Status Quo 
SBR
Upgrade to  

Ebbtide 

New 
Treatment  

Plant 

New 
Treatment 

Plant 

Status Quo Marine
Disposal 

Marine/Land 
Disposal 

Marine 
Disposal 

Marine/Land
Disposal 

Status Quo
Digestion
Dewatering 

Composting 

Digestion
Dewatering 

Composting 

7.0 BUSINESS PLAN 
 

7.1 Option Selection 
 

A number of meetings and workshops were held with District staff and Council in 

order to review the draft Wastewater Strategy as well as the West Sechelt and West 
Porpoise Bay Functional Sewer Plan. The latter document examined the conceptual 

design and budgetary cost estimates to extend the existing sanitary sewer collection 

system to selected residential neighbourhoods in West Sechelt. The Wastewater 
Strategy incorporates the findings of the Functional Plan in order to provide for both 

overall long-term planning of the sanitary sewer utility as well as provide an 

opportunity for existing West Sechelt / West Porpoise Bay residents to connect to 

the sanitary sewer system, as part of the District’s earlier commitment. 

 

Based on discussions with District staff and Council, Option 3 was selected for more 

detailed analysis.  This option is highlighted in red (incorporating a new sewage 

treatment plant) in Figure 10, below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10 – Infrastructure Options and Option 3 Selection 
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The highlighted option includes the following estimated capital investment: 

 

Capital Investment (includes refurbishment): 

Collection ~ $9.5 million 

Treatment (new plant) ~ $5.8 million 

Effluent Disposal (marine) ~ $1.6 million 

Biosolids Disposal ~ $1.8 million 

TOTAL $18.7 million (estimated) 

 

Note that this option also includes the potential for land effluent disposal, based on 

the identified potential for effluent re-use as spray irrigation on a poplar tree 

farming operation. Costs for this option have not been incorporated into the 

estimates, and it is assumed that marine disposal would still be required in order to 

manage winter base flows. 

 

The table below identifies the existing and new development serviced for both 

residential development and ICI (industrial/commercial/institutional) development. 

Projected development is based on a 20 year horizon, in order to base cost recovery 

strategies (e.g. Development Cost Charges). A portion of existing residential 

development in the West Sechelt / West Porpoise Bay area is assumed to be 

connected to the sanitary sewer collection system – an estimated 100 residential 

units along existing sanitary sewer trunk mains (who would pay a connection fee 

only), and an additional 400 residential units connecting via a new sanitary 

collection system (who would be charged a local service area levy). 

 

Existing and New Development Serviced 

Existing residential development 1,828 units 

Existing ICI (industrial / commercial / 

institutional) 

101 units 

New Residential Development (20 years) 1,800 units 

New ICI Development (20 years) 584 equivalent units 

Connecting existing residential 

development 

• Estimated 100 residential units along 

existing sanitary sewer trunk (i.e. 

connection fee only) 

• Estimated 400 residential units 

connecting via new collection system 

(i.e. financed through a Local Service 

Area) 
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As identified earlier in this report, a more economical option exists whereby the 

Ebbtide Treatment Plant is upgraded to an SBR (Sequencing Batch Reactor) plant. 

This option may still require an eventual upgrade to the Dusty Road Treatment Plant 

(which is located on leased land), and would not alleviate the current land use 

conflicts surrounding the Ebbtide location.  For these reasons, it was recognized by 

Council that the District of Sechelt should pursue the construction of a new 

treatment plant at a strategic location, to protect the long-term viability of the sewer 

utility. 

 

Finally, as a footnote, since the writing of the Functional Plan additional sanitary 

sewer collection works have been constructed by individual developers and 

homeowners, resulting in a potentially smaller local service area with fewer lots 

contributing. From the original 398 parcels in service area A00 to A13 of the 

Functional Plan, approximately 26 parcels have been serviced at an estimated 

construction cost of about $325,000. Other areas are identified as developer-

installed, including A05, A07, A13 and part of A10. This brings the total preliminary 

cost estimate for a potential local service area to $4,241,300 to service 326 parcels. 

Note that these costs are in 2004 dollars and do not include geotechnical 

investigation, interim financing, or inflationary factors. 

 

7.2 Business Case 
 

In order to determine the potential financial impacts of the selected option over a 

long-term (i.e. 20 year) period, a cash flow model was created which incorporates 

projected capital and operating revenues and expenditures. The timing of 

infrastructure improvements over the 20 year period is detailed in Appendix D.  Base 

information was derived from the District of Sechelt sanitary sewer capital plan, 

provided in Appendix E. The model is based on a number of assumptions as follows: 

 

• Estimated capital costs are inflated by 5% annually for the first five years, 

then reduced to 2.5% for the duration of the model. 

• Operating costs (e.g. administration, collection system, treatment, etc.) are 

not expected to see such dramatic rises, and range from 0.5 to 1.0% 

annually. 

• DCC revenues are based on current levies for sanitary sewer treatment and 

collection, with the latter being split evenly between West Sechelt 

development ($1301 per unit) and West Porpoise Bay development ($2205 

per unit). 

• Long term debentures have been calculated utilizing the Municipal Finance 

Authority (MFA) for a 20 year term, at 5.5% interest rate. 
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• It is assumed that the contribution from the Sechelt Indian Government 

District ($50,000 annually) will continue throughout the timeframe for the 

analysis. 

• This analysis assumes that the current parcel taxes for local service area 

and utility-wide long-term debentures will cease upon their last year of 

required payment. However, as identified in the Sewer Financing Study 

(2001), the District has the option of continuing the parcel taxes in order to 

offset future capital needs. 

 

Two scenarios have been modeled, one with no senior government assistance (i.e. 

infrastructure grants), and the other with two-thirds federal and provincial 

assistance, and are shown in Appendix F.  The biggest challenge facing the District 

of Sechelt in designing an appropriate business case is balancing the timing of the 

capital works required with the sources of revenue coming in.  The two biggest 

sources of revenue – user fees and Development Cost Charges – are related to 

additional units connecting to the sanitary sewer system. This places additional 

strain on the sewage treatment works, which are nearing capacity. Since it is 

difficult to predict when, where, and how fast new development will occur in a 

community, the most stable source of revenue is the user rate. The user rate, in 

addition to a new environmental levy, has been used to provide adequate funding 

for the future capital needs of the sanitary sewer utility, as follows: 

 

7.2.1 Scenario A – No Grant 
This option assumes no senior government grant assistance, and identifies what the 

potential impacts are on utility ratepayers and District taxpayers in trying to fund to 

significant capital projects (e.g. a new sewage treatment plant, and a collection 

system in West Sechelt) in a very short time frame. In this scenario, it is important 

to “ramp up” the utility rates in the first two years (20% increases each year) before 

decreasing the rates to 5%, 2%, and then 1% annual creases after 2012, so as to 

build up necessary capital reserves while achieving long-term rate stability. In 

addition, a District-wide environmental levy is proposed as a means to protect the 

long-term water quality of Trail Bay and other surrounding watercourses. An 

environmental levy has been used successfully in other communities including the 

District of Peachland and District of Lake Country. Scenario A proposes a two-tiered 

environmental levy for those who are connected to sanitary sewer ($100) and those 

who are not connected ($50). The environmental levy, if tied to capital borrowing, 

would likely require elector assent (counter petition or referendum), unless it was 

incorporated as part of the District’s Liquid Waste Management Plan, as in the case 

of Peachland and Lake Country. 
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By taking a rather strong position over the next few years, and depending on the 

rate of development, the District would be able to set aside nearly $1.5 million in 

capital reserves by 2009. Scenario A proposes to utilize these funds to reduce the 

borrowing required for the West Sechelt collector system identified in the Functional 

Plan (A00 to A13 less developer initiated works). This reduces the borrowing 

amount for the 326 parcels identified in the specified area to $3.56 million, or 

approximately $923 annually for 20 years. Property owners could choose to make a 

one-time cash commutation payment instead of financing over 20 years, an amount 

estimated at $11,500 under this scenario. 

 

As previously mentioned, user rates would rise fairly rapidly in the short term (from 

$210 annually in 2005 to $347 per year in 2011) but then taper off to 1% increases 

for the rest of the timeframe ($395 annually by 2024). Due to the number of new 

users over this period, annual user rate revenue is projected to increase 

substantially, from $440,000 in 2005 to almost $1.9 million annually by 2024. 

 

Another issue that arises from this scenario is the fact that there will be overlapping 

local service area parcel tax charges for those properties currently on sanitary 

sewer, as well as for newly connected West Sechelt residents.  This is due to the 

fact that the Dusty Road treatment plant and associated West Sechelt sewer trunk 

improvements occurred in 1993/94, with a 20 year debenture period to 2013.  

When the new treatment plan is constructed in 2009, it may be difficult to convince 

residents to continue to contribute towards the Dusty Road treatment plant debt, 

especially since it will be decommissioned. Discussion should take place with the 

Minster of Community Services and the Municipal Finance Authority to allow the 

Dusty Road debt to be restructured, and “rolled into” the debenture for the new 

sewage treatment plant. 

 

In summary, the following table provides an excerpt of the summary of proposed 

levies and user rates for various properties within the District of Sechelt: 
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SEWER UTILITY SUMMARY – SCENARIO A 
 

 
Properties Not on Sanitary Sewer   2005 2006 2009 2010 

 
2014 

Equivalent Units Not on Sewer   1720 1677 1560 1221 1193 
New District Wide Environmental 
Levy - No Sewer    $50 $50 $50 $50 

         
Properties  Currently on Sanitary 
Sewer   2005 2006 2009 2010 

 
2014 

Total Equivalent Units on Sewer   2094 2233 2650 3141 3571 

Annual User Rate   $210 $252 $334 $340 $358 
New District Wide Environmental Levy – 
Sewer (annual)    $100 $100 $100 $100 
New Sewage Treatment Plant Parcel Tax 
(annual)     $117 $99 $87 

Subtotal   $210 $352 $551 $539 $544 
Current Local Service Area Levies (to 
2013)   $118-$323 $118-$323 $118-$323 $118-$323 $0 

         

West Sechelt  Properties within 
Areas A00 to A13   2005 2006 2009 2010 

 
2014 

West Sechelt Collection System 
Equivalent Units      326 326 

Annual User Rate      $340 $358 
New District Wide Environmental Levy – 
Sewer (annual)      $100 $100 
New Sewage Treatment Plant Parcel Tax 
(annual)      $99 $87 
New West Sechelt Collection System LSA 
(annual) - or one time cash commutation of 
approx. $11,500    $968 $968 

Subtotal   n/a n/a n/a $1507 $1513 
Current Local Service Area Levies (to 
2013)   $118 $118 $118 $118 $0 

 

By introducing the District-wide environmental levy as well as increased user rates, 

the potential parcel tax within the West Sechelt Local Service Area is reduced from 

approximately $1440 to $968 annually, or a one time cash commute estimate at 

about $11,500 instead of $16,500.  Even with this reduction, however, this option 

does not appear reasonably affordable, as local experience indicates that the upper 

threshold for sanitary sewer is about $10,000 per parcel. Depending on whether 

senior government assistance is available, this scenario may still be a viable option 

to fund the new sewage treatment plant without grants, while waiting for an 

opportunity to secure grant funding for the West Sechelt collection system.  As a 

last resort, the District may want to consider “refunding” those West Sechelt 

residents who have been paying $118 annually since 1994 for the debenture for 

sewer trunks and treatment. If West Sechelt residents could not connect by 2010, 

this would amount to $2006 per property, or approximately $650,000 which could 

be funded from capital reserves. 



 

 

 
Wastewater 

Strategy 
Final Report 

 

 

 

 

 

 

 

 

1592.0018.01 / August 2005 

 
Page 57  

 
 

U:\Projects_KEL\1592\0018\01\R-Reports-

Studies-Documents\Wastewater 

Strategy\Final\2005-08-31-Report Final.doc 

 

7.2.2 Scenario B – Two-Thirds Grant 
 

This scenario is similar in scope to the non-grant option, except that it assumes 

successful grant funding (two-thirds) for the new sewer treatment plant ($6,290,245 

in 2009$) and the West Sechelt collection system ($5,284,210 in 2010$), or 

approximately $7.64 million in funding for the $11.6 million capital projects. The 

result of the grant is a dramatic reduction in the financing required for the treatment 

plant ($184,000 annually) and collection system (approximately $155,000 annually), 

which reduces the latter amount as part of the local service area to $474 per year 

for 20 years, or a one time cash commutation estimate at about $5,500. 

 

Although the senior government grant provides direct financial benefit to the sewer 

utility, the same user rate structure has been incorporated as in Scenario A in order 

to maintain the appropriate level capital reserves for long-term replacement and 

refurbishment. In addition, the District-wide environmental levy has also been 

retained as part of this option, although it has been arranged in three tiers, for 

those properties not on sewer ($50 annually), properties on sewer up to the year 

2013 ($75 annually), and those properties on sewer after 2014 ($100 annually) 

when the previous debentures are paid out. 

 

An excerpt proposed levies and user rates for Scenario B is shown in the following 

table: 
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SEWER UTILITY SUMMARY – SCENARIO B 
 

 
Properties Not on Sanitary Sewer   2005 2006 2009 2010 

 
2014 

Equivalent Units Not on Sewer   1720 1677 1560 1221 1193 
New District Wide Environmental 
Levy - No Sewer    $50 $50 $50 $50 

         
Properties  Currently on Sanitary 
Sewer   2005 2006 2009 2010 

 
2014 

Total Equivalent Units on Sewer   2094 2233 2650 3141 3571 

Annual User Rate   $210 $252 $334 $340 $358 
New District Wide Environmental Levy – 
Sewer (annual)    $75 $75 $75 $100 
New Sewage Treatment Plant Parcel Tax 
(annual)     $69 $59 $51 

Subtotal   $210 $327 $478 $474 $508 
Current Local Service Area Levies (to 
2013)   $118-$323 $118-$323 $118-$323 $118-$323 $0 

         

West Sechelt  Properties within 
Areas A00 to A13   2005 2006 2009 2010 

 
2014 

West Sechelt Collection System 
Equivalent Units      326 326 

Annual User Rate      $340 $358 
New District Wide Environmental Levy – 
Sewer (annual)      $75 $100 
New Sewage Treatment Plant Parcel Tax 
(annual)      $59 $51 
New West Sechelt Collection System LSA 
(annual) - or one time cash commutation of 
approx. $5,500    $474 $474 

Subtotal   n/a n/a n/a $948 $982 
Current Local Service Area Levies (to 
2013)   $118 $118 $118 $118 $0 

  

By keeping the user rate the same as Scenario B, the amount of capital reserves 

under this option increases. By 2024, the model projects just over $1 million in DCC 

reserves, as well as over $20 million in other capital reserves. This can be used for 

refurbishment / replacement of aging infrastructure, expansion of current facilities 

(e.g. lift stations, sewage treatment plants), or assisting in the extension of the 

current collection system (e.g. East Porpoise Bay, Davis Bay, Sandy Hook, etc.). 
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7.3 Issues for Consideration 
 

At the outset of this report, a number of assumptions were outlined as part of 

development of the scenarios and the cash flow models. Some of the uncertainties 

which could affect the model are as follows: 

 

• Uncertainty of DCC revenues.  Revenue from Development Cost Charges for 

sanitary sewer treatment and transmission is dependent on the location, timing, 

and amount of development.  It is therefore more prudent to rely on user rates 

as a more stable form of operating (and capital) revenue. Moreover, the capital 

works program and DCC rate structure should be reviewed regularly to ensure 

that the capital costs and growth projections are in line with the community. 

 

• Uncertainty of senior government grants.  Although the District of Sechelt 

will be able to access federal grant money for green infrastructure under the 

New Deal, a specific grant program such as the previous Canada-BC 

Infrastructure program has yet to be announced.  It is expected that the District 

will be discussing the Wastewater Strategy with the Minister of Community 

Services at the September 2005 UBCM convention, with the hope that details of 

a new grant program will be announced at that time. 

 

• Recent increases in construction costs.  Although a 5% annual inflation 

factor has been applied to the 2005 cost estimates to the year 2009, some 

quantity surveyors and cost estimators in the province are predicting upwards of 

10% increases to 2009, due to the demand on trades placed by the Vancouver 

2010 Winter Olympics. 

 

• Introduction of the Environmental Levy.  There are many valid reasons for 

introducing an environmental levy for sanitary sewer in a community, including 

protection of the waterfront, drinking water and fish resources, and creation of 

suitable capital reserves to assist in funding future treatment or transmission 

works which benefit the community.  As long as the levy is not excessive, it can 

reasonably be applied to all properties within the District, whether connected to 

sanitary sewer or not.  Recently, the District of Lake Country introduced a two-

tiered environmental levy, whereby residents who were connected (or could be 

connected) to sanitary sewer paid a higher levy than those who were not able 

to connect.  This strategy has been employed for the District of Sechelt, 

although it should be clearly communicated with the public during any upcoming 

open houses or public information newsletters.  It is interesting to note that 

both the District of Lake Country and Peachland were able to incorporate an 

environmental levy within their municipalities, as part of a strategy through their 
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respective Liquid Waste Management Plans.  As long as the strategy was 

communicated clearly with the public, then elector assent was not required, 

under the LWMP regulations. The District of Sechelt should give serious 

consideration to completing its Liquid Waste Management Plan, currently sitting 

at Stage 2 approval. 
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8.0 SUMMARY AND RECOMMENDATIONS 
 

Through this Wastewater Strategy, the District of Sechelt is taking the necessary 

steps to identify, assess, and plan the long-term capital requirements of its sanitary 

sewer utility.  In conjunction with the West Sechelt and West Porpoise Bay 
Functional Sewer Plan, the District is assessing the financial impacts of both 

replacing its aging infrastructure and extending service to existing homeowners, as 

part of the municipality’s earlier commitment. 

 

To continue working towards the long term viability of its sanitary sewer utility, it is 

recommended that: 

 

• The District endorse and initiate the recommended user rate and 
levies outlined in Scenario B. This includes the following: 

o User rate increases of 20% in 2006 and 2007, 5% in 2008 and 2009, 

2% in 2010 and 2011, and 1% in 2012 to 2024. 

o Introduction of an Environmental Levy for all properties within the 

District of Sechelt to protect water quality and secure capital resources 

as follows: 

 $50 for all properties not on sanitary sewer – from 2006 onward 

 $75 for all properties connected, or able to connect, to sanitary 

sewer – 2006 to 2013.  In 2014, increase this levy to $100. 

 

• The District apply for a permit amendment to increase the discharge 
rate at the existing marine outfall by up to 20%. This would increase the 

current permitted discharge of 3,400 m3 per day to just over 4,000 m3 per day. 

 
• The District continue to pursue opportunities with Construction 

Aggregates Ltd. (CAL) for treatment plant relocation and long-term 
effluent disposal options.   

 

• The District complete Stage 3 of its Liquid Waste Management Plan 
based on the capital cost estimates and taxation impacts identified in 
Scenario B. 

 

• The District perform and complete an Environmental Impact Study. 
This study will be necessary prior to making significant changes to sanitary 

treatment. An infrastructure study grant from the Ministry of Community 

Services may be available to assist in the study. 
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• The District discuss the Wastewater Strategy with the Minister of 
Community Services at the 2005 UBCM convention, and present its 
case for senior government funding. 

 

• The District prepare a “grant ready” package for sanitary treatment 
and collection system improvements, available for submission to 
senior government by the end of 2005 / early 2006. 
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EXECUTIVE SUMMARY 
 

 This report presents an assessment of the two sewage treatment plants operated by the 

District of Sechelt. The assessment identifies some measures required to bring each 

plant up to its original design capacity and correct and repair poorly functioning 

equipment. The suggested investments are: 

  

Dusty Road Plant: $150,000 

Ebb Tide Plant: 175,000 

Total $325,000
 

 These would allow sewage flows up to 4,000 m³/d pending on the permit amendment 

approval by MWLAP. 

 

 The report also deals with potential plant expansion options, and suggests that Dusty 

Road not be considered for expansion since the site may revert to ground extraction. 

The most economical expansion for Ebb Tide is estimated at approximately 

$3,000,000. This would increase its capacity to 3,800 m³/d, which when combined 

with the Dusty Road capacity of 2,300 m³/d would provide a total of 6,100 m³/d. This is 

the projected 20-year horizon flow. 

 

 The report also recommends that discussions with the Regional District be initiated for 

development of a composting site. 
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1.0 INTRODUCTION 
 

The following “audit” of the two sewage treatment plants in the District of Sechelt is 

intended as an adjunct and backgrounder to the overall Wastewater Strategy 

Technical Report. 

 

The procedure used for the audit combines a field inspection of treatment plant 

components and assessment of process unit capacity in the context of accepted 

design practice and hydraulic and biological loading rates. 

 

Since a Liquid Waste Management Plan was previously completed to Stage II Level 

in January 2000, the plant audit is undertaken in the context of the previous work. 

 

The audit also provides some discussion of potential plant expansion options and 

staging potential in accordance with projected growth. 
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2.0 SECHELT STP REVIEW IN LWMP CONTEXT 
 

2.1 LWMP Stage II Recommendations (January 2000 – AESL) 
 

It is worthwhile reviewing the conclusions of the Stage II LWMP in order to 

provide some background for the audit. 

 

Option 2-E is the stated preferred option and proposes the following with 

respect to sewage treatment: 

 

• The LWMP  is for a 40 year horizon (from 1996 to 2036) 
• Sewer serviced equivalent population in 2036: 26,277 
• Average Annual Flow in 2036: 9,458 m³/d (AAF) 
• Ebb Tide – Upgraded Capacity: 4,428 m³/d (Pop: 12,300) (AAF) 
• Dusty Road – Upgraded Capacity: 5,030 m³/d (Pop: 13,977) (AAF) 

 
Plant upgrade costs (in 1996 $): 
 
• Ebb Tide $4.30 M 
• Dusty Road 5.46 M 
• Outfall 1.40 M 
• Ebb Tide PS 0.38 M 
• Effluent Reuse 1.19 M 
• Biosolids Reuse 0.85 M 

Total $13.58 M
 

 Cash flow projection: 
 

1998 $2.20 (Dusty) 
2005 7.69 (Ebb Tide & Dusty & Outfall) 
2006 0.85 (Compost) 
2020 2.45 (Dusty) 
2028 0.38 (Pump Station) 

Total $13.57  
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3.0 DUSTY ROAD STP 
 

3.1 Reactor Capacities 
 

The Dusty Road plant upgrade was carried out in 1998, with the addition of 

a new secondary clarifier, and partition of an anoxic zone in the reactor. The 

capacity of this plant in its stated design objectives (D&K, 1993) is 2,280 

m³/d. in terms of unit process loadings, the current plant is rated as 

follows: 

 

Unit Process Size 
Loading @ 

2,280 m³/d 
Acceptable 

Range 

1. Mechanical Bar 

Screen 

 

11,000 m³/d 

 

N/A 

 

N/A 

2. Anoxic Basin 810 m³ 8.5 hrs 6 – 10 hrs 

3. Aerated Zone 1,650 m³ 17.4 hrs 18 – 24 hrs 

4. Secondary 

Clarifier 

 

250 m² 

 

9.12 m³/d/m² 

 

10 – 13 m³/d/m² 

5. Chlorine Contact 131 m³ 1.38 hrs 0.3 – 0.5 hrs 

 

It is evident that in terms of hydraulic loadings, the plant should easily cope 

with its design capacity of 2,280 m³/d. 

 

Organic loading, however, may be higher than normal, due to the 

introduction of trucked wastes (septage), and the transfer of sludge from 

the Ebb Tide plant. 

 

Septage can reach BOD5 concentrations of over 10,000 mg/L (200 – 300 

mg/L for raw sewage as comparison). While septage is not introduced 

directly into the plant, the loading is reflected in the sludge storage lagoon 

supernatant return. Ebb Tide sludge is mixed with raw wastewater and 

pumped to the Dusty Road plant. Sludge BOD5 concentrations range from 

5,000 – 6,000 mg/L. 
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While it is difficult to estimate the impact of these additional organic 

loadings, a reasonable estimate can be used as follows: 

 

Septage: 3 loads/day = 18 m³/d 

BOD5 concentration after aeration and storage: 

5,000 mg/L 

Additional load: 60 kg/d 

  

Ebb Tide Sludge: 20 m³/d @ 5,000 mg/L = 100 kg/d 

  

Raw Sewage: 2,280 m³/d @ 200 mg/L = 456 kg/d 

  

Total Organic Loading: 616 kg/d BOD5 

 

In the aerated reactor, this represents an organic loading rate of 37 

kg/d/100 m³. The desirable loading rate for aerated reactors ranges from 

15 – 25 kg/d/100 m². 

 

The oxygen requirement for the reactor is given by: 

 

BOD reduction: 1.5 kg 02/kg BOD x 616 kg/d =   924 kg/d 

  

Nitrification: 4.6 kg 02/kg TKN x 23 kg/d =   1,058 kg/d 

  

Total     1,982 kg/d 

 

The expected oxygen transfer rate from the “Tornado” aspirating mixers is 

0.6 kg/Hp-hr. There are 4 – 30 HP mixers, providing 1,728 kg/d of oxygen 

transfer. This falls somewhat short of the required amount of 1,982 kg/d. 

 

The organic loading can be reduced with more effective treatment of the 

septage and by reduction of sludge transfer from the Ebb Tide plant. 
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3.2 Site Audit 
 

The site audit at the Dusty Road plant revealed the following deficiencies 

with respect to the septage processing: 

 

a) 7 out of 21 subsurface coarse bubble aerators were plugged and 

not operating. 

 

b) Storage pond supernatant was carrying undecanted sludge back to 

the plant. 

 

Other deficiencies noted at the main plant were as follows: 

 

a) Possible insufficient air transfer in aerated reactor (confirmed by 

calculations). 

 

b) Dead spot in reactor which accumulates scum. 

 

c) Continuous sludge withdrawal from secondary clarifier does not 

allow sludge to settle and compact. 

 

d) Manually cleaned grit channel results in occasional breakthrough of 

grit to the plant. 

 

3.3 Correcting Deficiencies 
 

The plant currently receives a much lower flow than its rated capacity, as 

the foregoing deficiencies do not pose significant problems. The following 

should, however, be considered in the near future.: 

 

1. Add a fifth “Tornado” aerator to the aerated reactor. 

 

Alternatively, when the existing aerators have reached the end of 

their useful life, they should be replaced with conventional oxidation 

ditch rotor aerators, which are more efficient for oxygen transfer. 

2. Repair, or replace, the aeration in the septage/sludge aeration 

pond. 
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3. Install a sludge density sensor in the secondary clarifier to operate 

the sludge pumps only when the sludge has reached a pre-set 

density. 

4. Revise the decant chamber in the sludge holding pond to prevent 

sludge carryover back to the plant. 

 

For the longer term, consideration should be given to installation of 

mechanical grit removal and grit washing equipment to avoid grit carryover 

to the plant. This operation could be carried out more efficiently at the Ebb 

Tide plant/pump station. 

 

Approximate cost estimates of the four improvement items above are: 

 

Item 1 $40,000

Item 2 75,000

Item 3 10,000

Item 4 25,000

Total (Near-Term) $150,000

 

The long-term future of the Dusty Road plant is currently indeterminate. 

CAL (Construction Aggregates Ltd.) has indicated they will reclaim this site 

for gravel extraction after the lease term is over (approximately 14 years 

remaining). Therefore it would be imprudent to make any large investments 

for long-term capacity increases at this site. 

 

While the LWMP proposes to increase the capacity to 5,030 m³/d (Option 2-

E), this may not be possible if the site is later turned over to gravel 

extraction. 

 

For the short-term, a $150,000 investment will allow the plant to operate at 

its rated capacity of 2,280 m³/d. 
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4.0 EBB TIDE STP 
 

4.1 Reactor Capacities 
 

The Ebb Tide plant was constructed in 1978 and upgraded in 1988 to a 

modified trickling filter/solids contact plant. The design parameters for the 

unit processes suggest an available capacity of 1,700 m³/d. Each unit 

process component is rated as follows: 

 

Unit Process Size 
Loading @ 

1,700 m³/d 
Acceptable 

Range 

1. Screw Pumps 1,900 m³/d -- -- 

2. Bar Screen 1,900 m³/d -- -- 

3. Grit Channel 0.46 m³ 0.25 min. 10 min. 

4. Primary Clarifiers 2 @ 15 m² 56.7 m³/d/m² 32 – 48 m³/d/m² 

5. Trickling Filters:    

 Hydraulic 46.5 m² 36.6 m³/d/m² 20 – 40 m³/d/m² 

 Organic 142 m³ 0.8 kg/d/m³ 0.7 – 1.5 kg/d/m³ 

6. Re-aeration 54.7 m³ 0.77 hrs 0.5 – 1.0 hrs 

7. Aerobic Digester 154.6 m³ 5.2 days 10 – 15 days 

8. Secondary Clarifier 70 m² 24.3 m³/d/m² 16 – 32 m³/d/m² 

9. Chlorination Tank 65 m³ 0.9 hrs 0.4 – 0.6 hrs 

10. Effluent 1,500 m³/d -- -- 

 

With the exception of the aerobic digesters, all plant unit process 

components can deal with a 1,700 m³/d flow rate. The aerobic digester has, 

in fact, been decommissioned, and the tank is used as a holding tank for 

transfer of sludge to the Dusty Road plant.  Part of the tank has been 

converted to chlorine contact chamber. 

 

4.2 Site Audit 
 

The site audit revealed the following deficiencies: 

 

1. One screw pump is badly corroded and the impeller vanes are 

inoperable. This pump should be replaced to provide standby 

redundancy. 

 

Alternatively, it can be replaced with a centrifugal sewage pump. 

2. The bar screen utilizes 25mm spacing, which allows much of the non-

putrescible material through to the plant. Trapped screenings are not 

washed or dewatered and are removed by hand. This operation is 
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unsanitary and risky and should be replaced with a modern screening 

device. 

3. The aerobic digester is non-functional and acts as a holding tank. 

4. The effluent pumps are overwhelmed at higher flows. 

 

4.3 Correcting Deficiencies 
 

The expenditures required to bring the plant to capacity of 1,700 m³/d are: 

 

1. Replace screw pump $75,000 

  

2. Replace effluent pumps 100,000 

  

Total $175,000 

 

The headworks screening unit can be replaced as funds become available. 

 

A more efficient grinder and screenings augur would limit solids size to 

6mm, and produced washed and dewatered screenings.  The approximate 

cost of a grinder / screenings handling unit retro-fitted in the existing inlet 

channel is $180,000.00 
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5.0 AVAILABLE OVERALL CAPACITY 
 

5.1 Combined Plant Capacity 
 

Notwithstanding repairs and improvements for plant function, the available 

treatment capacity to meet Permit requirements is: 

 

Dusty Road plant: 2,300 m³/d 

Ebb Tide plant: 1,700 m³/d 

Total 4,000 m³/d 

 

The investment required to retain this capacity and correct deficiencies is 

approximately $315,000. The current discharge Permit allows a maximum 

discharge of 3,400 m³/d. It may be possible to obtain a “Minor” amendment 

to this Permit to allow an 18% increase in the allowable flow up to 4,000 

m³/d. Permit amendments are generally discouraged by MWLAP and 

preference is given to LWMP’s or compliance and registration under the 

Municipal Sewage Regulation. Nevertheless, a Permit amendment may be 

issued on a short-term basis if it is submitted in conjunction with a longer 

term LWMP. 

 

5.2 Projected Flows 
 

The development and growth analysis in the overall Wastewater Strategy 

projects several growth scenarios, as well as potential community sewering 

of existing development (but unsewered) areas. 

 

Investment horizons for sewage treatment plant expansions should be a 

minimum of 10 years, and preferably 20 years. The projected flows from 

the growth analysis are: 

 

Year 2015: 4,700 to 5,100 m³/day 

Year 2025: 5,800 to 6,100 m³/day 

 

Since the combined capacity of the two plants is 4,000 m³/day, expansion 

options should be considered. 
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5.3 Ebb Tide Expansion 
 

The Stage II LWMP (January 2000) proposes an expansion of capacity at 

the Ebb Tide site by construction of an SBR (Sequencing Batch Reactor) 

plant (in 2005) for a capacity of 4,428 m³/d. The plan calls for demolition of 

the existing tankage and construction of new tankage to the north of the 

service building. The service and administration building would be retained. 

The SBR process was recommended because of its small footprint, relatively 

low capital cost and treatment efficiency. Option 2-E assumes all waste 

sludge would be pumped from Ebb Tide to Dusty Road. The estimated cost 

(in $1996) is $4.2 M. 

 

5.4 Ebb Tide Expansion Staging Potential 
 

5.4.1 SBR Process 
 

The circular concrete structure that forms the existing reactor at Ebb Tide 

shows no signs of deterioration and there is no compelling reason to 

demolish it. A brief conceptual sizing exercise reveals that the tankage can 

be converted to an SBR plant. 

 

The attached schematic (Figure 5.1) shows a potential retrofit of the 

existing structure to an SBR plant, utilizing the outside ring for the aerated 

reactor and the inside circular tank for an aerobic digester. 

 

The outside ring volume is approximately 740 m³. Typical SBR cycle times 

for nitrification are: 

 

Aerate: 140 min.

Settle: 60 min.

Decant: 60 min.

Total 260 mins.

 

Allowing 40 m³ for pre-aeration, the remaining 700 m³ tankage could 

process approximately 3,800 m³/d in SBR mode. The centre tank can be 

retrofitted with air diffusers and used as an aerobic digester for both 

primary and secondary sludge. At 980 m³ it will hold waste sludge for 

approximately 14 days (within typical aerobic digester requirements). 

 

Primary clarification can be achieved by belt filter units, which occupy less 

space than a gravity clarifier. 
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An approximate capital cost estimate for an SBR conversion follows: 

 

Item Supply Install Total

SBR Equipment $530,000 $320,000 $850,000

Removals (existing 

equipment) 

-- 80,000 80,000

Aerobic Digester 110,000 90,000 200,000

Primary Filters (2) 300,000 80,000 380,000

Screening Unit 130,000 50,000 180,000

New Centrifugal Pumps 80,000 60,000 140,000

Shelter for Primary Filters & 

UV 

-- 100,000 100,000

UV Disinfection 150,000 50,000 200,000

Misc. Piping/Valving 60,000 60,000 120,000

Subtotal $2,250,000

E & C (30%) 675,000

Total $2,925,000

 

A schematic representation of the conversion follows. This type of facility 

could be expanded in future with an additional processor to deal with the 

projected flow of 9,500 m³/d (Year 2036). 

 

The investment of approximately $3 M will allow the Ebb Tide plant to 

process up to 3,800 m³/d. In concert with the Dusty Road plant, the total 

processing capacity is 6,100 m³/d, or the equivalent of the 20-year 

projected flow. 
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5.4.2 Membrane Process 
 

Membrane filtration is another small footprint process (aeration and 

clarification in the same structure) which merits consideration. In this case, 

the existing outside ring would be retrofitted with aeration and membrane 

filter cassettes. The inside circle, as in the SBR option, would be converted 

to an aerobic digester. 

 

Membrane filtration requires tankage in the order of 0.04 m³ per 1.0 m³/d 

of process flow. In order to achieve nitrification an anoxic tank of 0.03 

m³/m²/d and an aerobic tank of 0.08 m³/m³/d are also required. If the 

existing outside ring (740 m³) is divided into three compartments, the 

following approximate allocations are possible: 

 

Membrane Reactor: 220 m³ 

Anoxic Zone: 140 m³ 

Aerobic Zone: 380 m³

Total 740 m³ 

 

These sizes would allow processing of 4,800 m³/d at acceptable loading 

rates. An approximate capital cost estimate for a membrane filtration 

conversion follows: 

 
Item Supply Install Total

Membrane filters & assoc. equip. $1,800,000 $300,000 $2,100,000 

Removals (existing equipment) -- 80,000 80,000 

Aerobic Digester 110,000 90,000 200,000 

Screening Unit 130,000 50,000 180,000 

Primary Filters (2) 350,000 80,000 430,000 

New Centrifugal Pumps 80,000 60,000 140,000 

Shelter for Primary Filters & UV -- 100,000 100,000 

UV Disinfection 170,000 70,000 240,000 

Misc. Piping/Valving 80,000 80,000 160,000 

Subtotal $3,630,000 

E & C (30%) 1,089,000 

Total $4,719,000

 

The schematic for membrane filtration is similar to the SBR concept. The 

aerated reactor would, in this case, be equipped with membrane cassettes. 
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5.5 Comparison of SBR Versus Membrane Filtration 
 

Both of these methods could be used by retrofit into the existing concrete 

structure. The capital cost per m³/d processing capacity compares as 

follows: 

 

SBR: $2,925,000/3,800 m³/d = $770/m³/d 

   

Membrane: $4,719,000/4,800 m³/d = $983/m³/d 

 

It is evident that membrane filtration, while achieving a greater processing 

capacity within the existing tankage, bears a much higher unit capital cost. 

Operating costs for membrane filtration are typically higher than SBR plants 

because of additional power requirements. Membranes will also need to be 

replaced at 7 to 10 year intervals, adding to the consumables cost. Waste 

sludge production is expected to be less with membranes, as the sludge 

retention time in the reactor is greater, with a consequent reduction in 

volatiles. Membranes also produce excellent clarity of effluent, with 

extremely low concentrations of suspended solids. Dissolved organics, 

however, are typically similar to SBR effluents. 

 

Overall, it appears that an SBR conversion affords the best apparent 

alternative. 

 

5.6 Long-term Strategy 
 

The LWMP 40-year strategy would culminate with expansions to both the 

Dusty Road plant and the Ebb Tide plant, each processing in the order of 

5,000 m³/d (Option 2-E). Option 2-E has been accepted and approved by 

MWLAP, and could proceed to a Stage 3 document for final ratification.  

Housing development to the north may result in a preference for Option 2A. 

 

In view of the leased land upon which the Dusty Road plant sits, and CAL’s 

desire to mine gravel at this location, it becomes imprudent to make any 

large investments for expansion at this site. There is some indication that 

CAL would provide a land “swap” at the appropriate time with a potential 

site at a lower elevation along Dusty Road. However, the timing and 

conclusion of this potential land “swap” is unknown. 
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Given the tenuous land situation at the Dusty Road plant, investments at 

this site should be minimized. A possible “phase-in” strategy could be 

structured as follows: 

 

1. For the very short-term, utilize both Ebb Tide and Dusty Road to 

their maximum capacity by making the minimum capital 

improvements required: 

 

Dusty Road: $145,000

Ebb Tidd: 170,000

 $315,000

 

 The combined capacity at 4,000 m³/d should allow continued 

operation for 4 to 5 years. 

 

 The Discharge Permit allows a maximum of 3,400 m³/d. This could 

be dealt with in one of two ways: 

 

a) Apply for a Minor Amendment to the Permit to allow an 

increase of not more than 20% over the currently allowed 

discharge rate; or 

 

b) Negotiate an agreement with CAL to take a minimum of 600 

m³/d of treated effluent from the Dusty Road plant on a 

year round basis. 

 

2. With senior government funding assistance, it will be possible to 

upgrade the Ebb Tide plant with an SBR conversion to a capacity of 

3,800 m³/d. Continued use of Dusty Road plant to its capacity of 

2,300 m³/d, yields a total available of 6,100 m³/d (the projected 

2025 flow). The capital cost is roughly $3.0 M. 

 

 The conversion at Ebb Tide will require temporary diversion of all 

flows to Dusty Road through the construction period. This should be 

achievable if undertaken before 2007. 
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3. When flows approach 6,000 m³/d, or CAL desires decommissioning 

of the Dusty Road plant, a choice can be made on further 

investments, on the basis of: 

 

a) If a new, low elevation, site is made available, consider 

construction of a single plant at the new site. 

 

b) If a new site is not available, undertake the expansion of 

Ebb Tide with a second, larger SBR reactor. 

 

 At this time sludge dewatering should also be implemented 

at the Ebb Tide site. 

 

The following graphic (Figure 5.2) presents a depiction of the overall 

strategy. 

 

Costs for the ultimate expansion (beyond 2025) are not estimated at this 

time. It is possible, however, to process 9,500 m³/d at the Ebb Tide site. 
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6.0 PLANT RESIDUALS (BIO-SOLIDS) 
 

6.1 Current Bio-Solids Management 
 

Both plants produce residuals in the form of bio-solids. The current method 

of dealing with residuals is as follows: 

 

• Ebb Tide plant sludge is pumped to Dusty Road site by mixing with raw 

wastewater. 

• Dusty Road plant wastes bio-solids to an aerated basin (along with 

septage sludge). Overflow from the aerated basin is stored in a storage 

lagoon (approximately 4,800 m³). 

• Sludge in the lagoon is regularly withdrawn and trucked to CAL for use 

as soil amendment. Decant from the lagoon is returned to the main 

plant. 

 

There are several potential weaknesses to the system: 

 

a) Oxygen transfer in the aerated basin may be insufficient to satisfy 

the demand. Seven out of 21 air diffusers are not operating. The 

static tube aerators are prone to blockage over time. 

 

b) There is no formal decant mechanism in the sludge storage pond, 

often resulting in unacceptable sludge return to the main plant. 

 

c) Sludge withdrawal is irregular and withdrawal cannot be relied upon 

to maintain a solids balance. This can result in plant organic 

overload. 

 

6.2 Long-term Bio-Solids Management Options 
 

A long-term strategy would see sludge stabilized by digestion (aerobic or 

thermophilic). Once stabilized, the sludge can be thickened mechanically, or 

hauled in liquid form to an application site. Without composting, its uses will 

be restricted to areas with no public access. 

 

If sludge is thickened (to 15 – 20% solids content) it will be at a consistency 

manageable for composting when mixed with a carbon source such as wood 

chips. 
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The Dusty Road site has a paved area (approximately 20m x 70m) which 

was originally intended as a sludge drying bed. This area can be used as a 

staging site for composting if static pile aeration is employed. Its limited size 

is not suitable for long-term use as residuals quantities increase. 

 

A preferable composting site would be at the regional landfill, where the 

yard waste chipping operation makes wood chips readily available. A 

properly operated composting operation will produce Class A bio-solids, 

suitable for unrestricted public use. Most composting operations in BC fall 

short of demand for the product. If demand does not materialize, the 

product can be used for cover in the landfill operation. 

 

The timing for implementation of dewatering will depend on CAL’s plans for 

sludge use and phase-out of the Dusty Road plant. While the plant is 

operational, sludges can be managed at this site (with improvements to 

aeration and decant) and Ebb Tide sludge can be pumped there via the 

transmission pipeline. As long as CAL can accept sufficient quantities of 

liquid sludge, the system can be maintained. 

 

When this is no longer the case, sludge dewatering should be installed at 

the Ebb Tide plant site. Dewatered sludge is more easily transportable than 

liquid sludge, and hauling costs are 10 times less (20% solids content versus 

2% solids content). It is anticipated that by that time, a site for composting 

at the landfill will have been earmarked and a facility can be constructed. 

 

The following is a graphic depiction of the bio-solids strategy. 

 

The budgeted $150,000 investment at Dusty Road will allow continuation of 

the existing procedure for the next several years. In the meantime, 

discussions should be initiated with the Regional District for a shared use 

composting site at the regional landfill operation. 
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APPENDIX B 
 

Lift Station Inventory and Replacement Schedule 
 
 



District of Sechelt
Lift Station Inventory and Replacement Schedule

September 2004

Lift Station Year Station type Wet Well Pump Pump Immediate Budget Replacement Budget
Installed Type Hp Upgrades Timeline

Snake Bay 1995 duplex submersible FRP Myers 25 Genset 50,000$    2015 250,000$    
Harbour Way 1995 duplex submersible FRP Myers 50 Genset 60,000$    2015 250,000$    

Anmore 1996 duplex submersible FRP Flygt 4 2015 200,000$    
McKenzie Marina 1994 duplex submersible Concrete Flygt 2 Genset 45,000$    2010 200,000$    

Wakefield 1994 duplex submersible Concrete Flygt 50 Genset 60,000$    2015 250,000$    
Norwest Bay 1993 simplex submersible Concrete Flygt 2 Replacement 200,000$  -$                
Inlet Avenue 1978 duplex submersible Concrete Flygt 2 Replacement 250,000$  -$                
Dusty Road 1994 duplex series Concrete Fontaine 100 2015 300,000$    

Ebbtide Influent 1978 duplex archimedes screw Concrete FMC 7.5 New Screw Pump 75,000$    -$                
Ebbtide Outfall duplex submersible Concrete Flygt 7.5 New Pumps 100,000$  -$                

Total 840,000$ 1,450,000$

1592.0018.01 Urban Systems Ltd.
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APPENDIX C 
 

Financial Impacts of Infrastructure Options 
 
 



Option 1 - Status Quo

Capital Investment (includes refurbishment)
Collection 3,249,000$              
Treatment 500,000$                 
Effluent -$                         
Biosolids -$                         

3,749,000$              
Per Year 187,450$                 

Users
Existing Residential 1828
Existing ICI 101 Per Year
New Users (existing permit) 300 15 20 year period
New Users (expanded permit) 900 45 20 year period

300 New Users
 Year Amount Needed DCC Revenues Connection Fee Rev Total Revenue Difference Users Increase over Base New User Fee

1 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 1944 84.85$                      275.85$                       
2 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 1959 84.20$                      275.20$                       
3 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 1974 83.56$                      274.56$                       
4 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 1989 82.93$                      273.93$                       
5 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 2004 82.31$                      273.31$                       
6 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 2019 81.70$                      272.70$                       
7 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 2034 81.10$                      272.10$                       
8 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 2049 80.50$                      271.50$                       
9 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 2064 79.92$                      270.92$                       

10 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 2079 79.34$                      270.34$                       
11 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 2094 78.77$                      269.77$                       
12 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 2109 78.21$                      269.21$                       
13 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 2124 77.66$                      268.66$                       
14 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 2139 77.12$                      268.12$                       
15 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 2154 76.58$                      267.58$                       
16 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 2169 76.05$                      267.05$                       
17 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 2184 75.53$                      266.53$                       
18 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 2199 75.01$                      266.01$                       
19 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 2214 74.50$                      265.50$                       
20 187,450$                 18,750$                   3,750$                     22,500$                   164,950$                 2229 74.00$                      265.00$                       

3,749,000$              375,000$                 75,000$                   450,000$                 3,299,000$              79.06$                      270.06$                       Median

900 New Users
 Year Amount Needed DCC Revenues Connection Fee Rev Total Revenue Difference Users Increase over Base New User Fee

1 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 1974 60.76$                      251.76$                       
2 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2019 59.41$                      250.41$                       
3 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2064 58.12$                      249.12$                       
4 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2109 56.88$                      247.88$                       
5 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2154 55.69$                      246.69$                       
6 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2199 54.55$                      245.55$                       
7 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2244 53.45$                      244.45$                       
8 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2289 52.40$                      243.40$                       
9 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2334 51.39$                      242.39$                       

10 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2379 50.42$                      241.42$                       
11 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2424 49.48$                      240.48$                       
12 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2469 48.58$                      239.58$                       
13 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2514 47.71$                      238.71$                       
14 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2559 46.87$                      237.87$                       
15 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2604 46.06$                      237.06$                       
16 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2649 45.28$                      236.28$                       
17 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2694 44.52$                      235.52$                       
18 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2739 43.79$                      234.79$                       
19 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2784 43.09$                      234.09$                       
20 187,450$                 56,250$                   11,250$                   67,500$                   119,950$                 2829 42.40$                      233.40$                       

3,749,000$              1,125,000$              225,000$                 1,350,000$              2,399,000$              49.95$                      240.95$                       Median



Option 2

Capital Investment (includes refurbishment)
Collection 3,854,000$              3,854,000$              
Treatment 3,325,000$              5,825,000$              
Effluent 1,643,000$              1,643,000$              
Biosolids 1,800,000$              1,800,000$              

10,622,000$            13,122,000$            
Per Year 531,100$                 656,100$                 

Users
Existing Residential 1828
Existing ICI 101 Per Year
New Res Development 1800 90 20 year period
New ICI 584 29 20 year period
Potential Existing Connections 100 10 (assumes 100 connections in 10 years, as other existing residences would likely not connect with an LSA at full price = $15,000 per lot)

SBR Option $10.6 M 
Year Amount Needed DCC Revenues Connection Fee Rev Total Revenue Difference Users Increase over Base New User Fee

1 531,100$                 223,500$                 32,300$                   255,800$                 275,300$                 2058 133.76$                   324.76$                     
2 531,100$                 223,500$                 32,300$                   255,800$                 275,300$                 2187 125.86$                   316.86$                     
3 531,100$                 223,500$                 32,300$                   255,800$                 275,300$                 2317 118.84$                   309.84$                     
4 531,100$                 223,500$                 32,300$                   255,800$                 275,300$                 2446 112.56$                   303.56$                     
5 531,100$                 223,500$                 32,300$                   255,800$                 275,300$                 2575 106.91$                   297.91$                     
6 531,100$                 223,500$                 32,300$                   255,800$                 275,300$                 2704 101.80$                   292.80$                     
7 531,100$                 223,500$                 32,300$                   255,800$                 275,300$                 2833 97.16$                     288.16$                     
8 531,100$                 223,500$                 32,300$                   255,800$                 275,300$                 2963 92.93$                     283.93$                     
9 531,100$                 223,500$                 32,300$                   255,800$                 275,300$                 3092 89.04$                     280.04$                     

10 531,100$                 223,500$                 32,300$                   255,800$                 275,300$                 3221 85.47$                     276.47$                     
11 531,100$                 223,500$                 29,800$                   253,300$                 277,800$                 3340 83.17$                     274.17$                     
12 531,100$                 223,500$                 29,800$                   253,300$                 277,800$                 3459 80.30$                     271.30$                     
13 531,100$                 223,500$                 29,800$                   253,300$                 277,800$                 3579 77.63$                     268.63$                     
14 531,100$                 223,500$                 29,800$                   253,300$                 277,800$                 3698 75.13$                     266.13$                     
15 531,100$                 223,500$                 29,800$                   253,300$                 277,800$                 3817 72.78$                     263.78$                     
16 531,100$                 223,500$                 29,800$                   253,300$                 277,800$                 3936 70.58$                     261.58$                     
17 531,100$                 223,500$                 29,800$                   253,300$                 277,800$                 4055 68.50$                     259.50$                     
18 531,100$                 223,500$                 29,800$                   253,300$                 277,800$                 4175 66.55$                     257.55$                     
19 531,100$                 223,500$                 29,800$                   253,300$                 277,800$                 4294 64.70$                     255.70$                     
20 531,100$                 223,500$                 29,800$                   253,300$                 277,800$                 4413 62.95$                     253.95$                     

10,622,000$            4,470,000$              621,000$                 5,091,000$              5,531,000$              84.32$                     275.32$                     Median

New Plant Option $13.1 M
Year Amount Needed DCC Revenues Connection Fee Rev Total Revenue Difference Users Increase over Base New User Fee

1 656,100$                 223,500$                 32,300$                   255,800$                 400,300$                 2058 194.49$                   385.49$                     
2 656,100$                 223,500$                 32,300$                   255,800$                 400,300$                 2187 183.00$                   374.00$                     
3 656,100$                 223,500$                 32,300$                   255,800$                 400,300$                 2317 172.80$                   363.80$                     
4 656,100$                 223,500$                 32,300$                   255,800$                 400,300$                 2446 163.67$                   354.67$                     
5 656,100$                 223,500$                 32,300$                   255,800$                 400,300$                 2575 155.46$                   346.46$                     
6 656,100$                 223,500$                 32,300$                   255,800$                 400,300$                 2704 148.03$                   339.03$                     
7 656,100$                 223,500$                 32,300$                   255,800$                 400,300$                 2833 141.28$                   332.28$                     
8 656,100$                 223,500$                 32,300$                   255,800$                 400,300$                 2963 135.12$                   326.12$                     
9 656,100$                 223,500$                 32,300$                   255,800$                 400,300$                 3092 129.47$                   320.47$                     

10 656,100$                 223,500$                 32,300$                   255,800$                 400,300$                 3221 124.28$                   315.28$                     
11 656,100$                 223,500$                 29,800$                   253,300$                 402,800$                 3340 120.59$                   311.59$                     
12 656,100$                 223,500$                 29,800$                   253,300$                 402,800$                 3459 116.44$                   307.44$                     
13 656,100$                 223,500$                 29,800$                   253,300$                 402,800$                 3579 112.56$                   303.56$                     
14 656,100$                 223,500$                 29,800$                   253,300$                 402,800$                 3698 108.93$                   299.93$                     
15 656,100$                 223,500$                 29,800$                   253,300$                 402,800$                 3817 105.53$                   296.53$                     
16 656,100$                 223,500$                 29,800$                   253,300$                 402,800$                 3936 102.33$                   293.33$                     
17 656,100$                 223,500$                 29,800$                   253,300$                 402,800$                 4055 99.32$                     290.32$                     
18 656,100$                 223,500$                 29,800$                   253,300$                 402,800$                 4175 96.49$                     287.49$                     
19 656,100$                 223,500$                 29,800$                   253,300$                 402,800$                 4294 93.81$                     284.81$                     
20 656,100$                 223,500$                 29,800$                   253,300$                 402,800$                 4413 91.28$                     282.28$                     

13,122,000$            4,470,000$              621,000$                 5,091,000$              8,031,000$              122.43$                   313.43$                     Median
0 Additional Annual Revenue to cap at $300 44,050$                     

Additional Revenue required to cap at $300 881,000$                   



Option 3

Capital Investment (includes refurbishment)
Collection 6,508,000$              6,508,000$              (Minus $3m contribution from LSA)
Treatment 3,325,000$              5,825,000$              
Effluent 1,643,000$              1,643,000$              
Biosolids 1,800,000$              1,800,000$              

13,276,000$            15,776,000$            
Per Year 663,800$                 788,800$                 

Users
Existing Residential 1828
Existing ICI 101 Per Year
New Res Development 1800 90 20 year period
New ICI 584 29 20 year period
Potential Existing Connections 500 100 All connections within 5 years (note that 400 would be within an LSA at reduced price = $7,500 per lot)

SBR Option $12.9 M 
Year Amount Needed DCC Revenues Connection Fee Rev Total Revenue Difference Users Increase over Base New User Fee

1 663,800$                 223,500$                 54,800$                   278,300$                 385,500$                 2148 179.45$                   370.45$                    
2 663,800$                 223,500$                 54,800$                   278,300$                 385,500$                 2367 162.84$                   353.84$                    
3 663,800$                 223,500$                 54,800$                   278,300$                 385,500$                 2587 149.04$                   340.04$                    
4 663,800$                 223,500$                 54,800$                   278,300$                 385,500$                 2806 137.39$                   328.39$                    
5 663,800$                 223,500$                 54,800$                   278,300$                 385,500$                 3025 127.44$                   318.44$                    
6 663,800$                 223,500$                 29,800$                   253,300$                 410,500$                 3144 130.56$                   321.56$                    
7 663,800$                 223,500$                 29,800$                   253,300$                 410,500$                 3263 125.79$                   316.79$                    
8 663,800$                 223,500$                 29,800$                   253,300$                 410,500$                 3383 121.36$                   312.36$                    
9 663,800$                 223,500$                 29,800$                   253,300$                 410,500$                 3502 117.23$                   308.23$                    

10 663,800$                 223,500$                 29,800$                   253,300$                 410,500$                 3621 113.37$                   304.37$                    
11 663,800$                 223,500$                 29,800$                   253,300$                 410,500$                 3740 109.75$                   300.75$                    
12 663,800$                 223,500$                 29,800$                   253,300$                 410,500$                 3859 106.36$                   297.36$                    
13 663,800$                 223,500$                 29,800$                   253,300$                 410,500$                 3979 103.18$                   294.18$                    
14 663,800$                 223,500$                 29,800$                   253,300$                 410,500$                 4098 100.18$                   291.18$                    
15 663,800$                 223,500$                 29,800$                   253,300$                 410,500$                 4217 97.34$                     288.34$                    
16 663,800$                 223,500$                 29,800$                   253,300$                 410,500$                 4336 94.67$                     285.67$                    
17 663,800$                 223,500$                 29,800$                   253,300$                 410,500$                 4455 92.14$                     283.14$                    
18 663,800$                 223,500$                 29,800$                   253,300$                 410,500$                 4575 89.73$                     280.73$                    
19 663,800$                 223,500$                 29,800$                   253,300$                 410,500$                 4694 87.46$                     278.46$                    
20 663,800$                 223,500$                 29,800$                   253,300$                 410,500$                 4813 85.29$                     276.29$                    

13,276,000$            4,470,000$              721,000$                 5,191,000$              8,085,000$              111.56$                   302.56$                    Median
0 Additional Annual Revenue to cap at $300 9,425$                      

Additional Revenue required to cap at $300 188,500$                  
New Plant Option $15.6 M

Year Amount Needed DCC Revenues Connection Fee Rev Total Revenue Difference Users Increase over Base New User Fee
1 788,800$                 223,500$                 54,800$                   278,300$                 510,500$                 2148 237.64$                   428.64$                    
2 788,800$                 223,500$                 54,800$                   278,300$                 510,500$                 2367 215.64$                   406.64$                    
3 788,800$                 223,500$                 54,800$                   278,300$                 510,500$                 2587 197.36$                   388.36$                    
4 788,800$                 223,500$                 54,800$                   278,300$                 510,500$                 2806 181.94$                   372.94$                    
5 788,800$                 223,500$                 54,800$                   278,300$                 510,500$                 3025 168.76$                   359.76$                    
6 788,800$                 223,500$                 29,800$                   253,300$                 535,500$                 3144 170.31$                   361.31$                    
7 788,800$                 223,500$                 29,800$                   253,300$                 535,500$                 3263 164.09$                   355.09$                    
8 788,800$                 223,500$                 29,800$                   253,300$                 535,500$                 3383 158.31$                   349.31$                    
9 788,800$                 223,500$                 29,800$                   253,300$                 535,500$                 3502 152.92$                   343.92$                    

10 788,800$                 223,500$                 29,800$                   253,300$                 535,500$                 3621 147.89$                   338.89$                    
11 788,800$                 223,500$                 29,800$                   253,300$                 535,500$                 3740 143.17$                   334.17$                    
12 788,800$                 223,500$                 29,800$                   253,300$                 535,500$                 3859 138.75$                   329.75$                    
13 788,800$                 223,500$                 29,800$                   253,300$                 535,500$                 3979 134.60$                   325.60$                    
14 788,800$                 223,500$                 29,800$                   253,300$                 535,500$                 4098 130.68$                   321.68$                    
15 788,800$                 223,500$                 29,800$                   253,300$                 535,500$                 4217 126.99$                   317.99$                    
16 788,800$                 223,500$                 29,800$                   253,300$                 535,500$                 4336 123.50$                   314.50$                    
17 788,800$                 223,500$                 29,800$                   253,300$                 535,500$                 4455 120.19$                   311.19$                    
18 788,800$                 223,500$                 29,800$                   253,300$                 535,500$                 4575 117.06$                   308.06$                    
19 788,800$                 223,500$                 29,800$                   253,300$                 535,500$                 4694 114.09$                   305.09$                    
20 788,800$                 223,500$                 29,800$                   253,300$                 535,500$                 4813 111.26$                   302.26$                    

15,776,000$            4,470,000$              721,000$                 5,191,000$              10,585,000$            145.53$                   336.53$                    Median
0 Additional Annual Revenue to cap at $300 134,425$                  

Additional Revenue required to cap at $300 2,688,500$               



Option 4

Capital Investment (includes refurbishment)
Collection 10,009,000$            (Minus $3.6 million contribution from LSA)
Treatment 6,825,000$              
Effluent 1,643,000$              
Biosolids 2,000,000$              

20,477,000$            
Per Year 1,023,850$              

Users
Existing Residential 1828
Existing ICI 101 Per Year
New Res Development 2794 140 20 year period
New ICI 584 29 20 year period
Potential Existing Connections 921 95 (note that 475 would occur within the first 5 years, and be within an LSA at reduced price = $7,500 per lot)

30 (=921-475 connections for the next 15 years)

Year Amount Needed DCC Revenues Connection Fee Rev Total Revenue Difference Users Increase over Base New User Fee
1 1,023,850$              316,688$                 65,975$                   382,663$                 641,188$                 2193 292.39$                  483.39$              
2 1,023,850$              316,688$                 65,975$                   382,663$                 641,188$                 2457 260.98$                  451.98$              
3 1,023,850$              316,688$                 65,975$                   382,663$                 641,188$                 2721 235.67$                  426.67$              
4 1,023,850$              316,688$                 65,975$                   382,663$                 641,188$                 2985 214.83$                  405.83$              
5 1,023,850$              316,688$                 65,975$                   382,663$                 641,188$                 3249 197.38$                  388.38$              
6 1,023,850$              316,688$                 49,658$                   366,346$                 657,504$                 3447 190.74$                  381.74$              
7 1,023,850$              316,688$                 49,658$                   366,346$                 657,504$                 3646 180.35$                  371.35$              
8 1,023,850$              316,688$                 49,658$                   366,346$                 657,504$                 3844 171.03$                  362.03$              
9 1,023,850$              316,688$                 49,658$                   366,346$                 657,504$                 4043 162.63$                  353.63$              

10 1,023,850$              316,688$                 49,658$                   366,346$                 657,504$                 4242 155.01$                  346.01$              
11 1,023,850$              316,688$                 49,658$                   366,346$                 657,504$                 4440 148.08$                  339.08$              
12 1,023,850$              316,688$                 49,658$                   366,346$                 657,504$                 4639 141.74$                  332.74$              
13 1,023,850$              316,688$                 49,658$                   366,346$                 657,504$                 4838 135.92$                  326.92$              
14 1,023,850$              316,688$                 49,658$                   366,346$                 657,504$                 5036 130.56$                  321.56$              
15 1,023,850$              316,688$                 49,658$                   366,346$                 657,504$                 5235 125.60$                  316.60$              
16 1,023,850$              316,688$                 49,658$                   366,346$                 657,504$                 5433 121.01$                  312.01$              
17 1,023,850$              316,688$                 49,658$                   366,346$                 657,504$                 5632 116.74$                  307.74$              
18 1,023,850$              316,688$                 49,658$                   366,346$                 657,504$                 5831 112.77$                  303.77$              
19 1,023,850$              316,688$                 49,658$                   366,346$                 657,504$                 6029 109.05$                  300.05$              
20 1,023,850$              316,688$                 49,658$                   366,346$                 657,504$                 6228 105.57$                  296.57$              

20,477,000$            6,333,750$              1,074,750$              7,408,500$              13,068,500$            151.54$                  342.54$              Median
Additional Annual Revenue to cap at $300 184,600$            

Additional Revenue required to cap at $300 3,692,000$         
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District of Sechelt
Waste Water Strategy

Infrastructure Cost Summary
Option 3

February 1, 2005

Treatment 
Effluent 
Disposal

Bio-Solids 
Disposal

Timeline

Lift Stations - 
Upgrades and 
Refurbishment

Sanitary Sewer 
Mains - 

Refurbishment

Existing 
Trunks - 

Upgrades

New 
Collection 
System - 

Local Service 
Area New Plant

Marine 
Receiving 

Environment

Digestion, 
Dewatering, 
Composting Totals

2005-2010 $665,000 $283,500 $215,000 $325,000 $1,488,500
2010-2015 $200,000 $283,500 $145,000 $5,654,300 $5,500,000 $1,643,000 $13,425,800
2015-2020 $283,500 $150,000 $1,800,000 $2,233,500
2020-2025 $1,250,000 $283,500 $60,000 $1,593,500

Totals $2,115,000 $1,134,000 $570,000 $5,654,300 $5,825,000 $1,643,000 $1,800,000 $18,741,300

Collection System $9,473,300
Treatment $5,825,000
Effluent Disposal $1,643,000
Bio-solids Disposal $1,800,000

$18,741,300

Collection

Summary by Type

Urban Systems Ltd.
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APPENDIX E 
 

District of Sechelt 2005 Sanitary Sewer Capital Plan 



2004 2005 2006 2007 2008 2009
Revenues

User Charges (513,330)       (557,520)       (613,260)       (674,580)       (742,030)       (749,860)       
Connections (6,250)           (6,250)           (6,250)           (6,250)           (6,250)           (6,250)           
Parcel Charges (321,500)       (321,500)       (321,500)       (321,500)       (321,500)       (321,500)       
Conditional Transfers

SIGD (50,000)         (50,000)         (50,000)         (50,000)         (50,000)         (50,000)         
Province of B.C. (8,730)           (8,730)           (6,460)           (3,310)           -               -               

Grants (150,000)       -               -               -               -               -               
Transfers from Own Funds -               -               -               -               -               -               

DCC (195,000)       (188,640)       (60,000)         (115,000)       (103,000)       (130,000)       
Surplus (34,670)         (76,030)         -               -               -               -               
Grants (710,000)       
Local Improvement Area (240,000)       
Capital Reserve -               -               -               (700,000)       -               (126,180)       

Proceeds from Borrowing -               -               -               -               (3,000,000)     (5,620,000)     
Reserve for Future Expenditures (39,260)         (262,360)       -               -               -               -               

(1,318,740)     (1,471,030)   (2,007,470)   (1,870,640)   (4,222,780)     (7,003,790)   

Expenditures
Administration 158,860        144,600        104,910        104,920        105,140        105,140        
Collection System 53,000          72,050          73,390          74,860          76,430          77,990          
Connections 10,000          11,400          10,210          10,210          10,360          10,370          
Treatment 420,680        450,920        494,990        503,530        513,800        524,830        
Fiscal Services

Interest 184,000        110,160        109,550        109,550        109,550        109,550        
Principal 83,200          71,410          63,810          63,810          63,810          63,810          

Total Operating before Capital 909,740        860,540        856,860        866,880        879,090        891,690        

% Change from Prior Year -5.41% -0.43% 1.17% 1.41% 1.43%

Capital Projects 409,000        527,030        1,010,000      815,000        3,323,000      6,112,100      

Transfer to Own Funds
Surplus -               -               -               -               -               
Reserves 83,460          140,610        188,760        20,690          -               

Total Expenditures 1,318,740      1,471,030    2,007,470    1,870,640    4,222,780      7,003,790    

-               -               -               -               -               

District of Sechelt

Sewer Summary

8/2/2005  5:25 PM Sewer Summary.xls



Shared SIGD DOS
Total Costs Share Share

Outfall Line Design 30,000            30,000         3,150         26,850       
Outfall Line (land portion - pending tree farm) 10,000            10,000         1,050         8,950         
Dusty Road STP Engineering 75,000            75,000         7,875         67,125       
EbbTide Plant Upgrade 221,000          221,000       23,205       197,795     
DCC Study for Bylaw Amendment 16,030            16,030         1,683         14,347       
EbbTide Plant Study 20,000            20,000         2,100         17,900       
Sewer Local Connector Lines 70,000            -              -            70,000       
W.Sechelt Collector DCC 20,000            -              -            20,000       
W.Porpoise Collector DCC 65,000            -              -            65,000       

527,030          372,030       39,063       487,967     

Sechelt Sewer Facilities Commission

Estimated Cost of Sewage Capital Projects



Sewer Treatment DCC

Funding
2004 2005 2006 2007 2008 2009

Brought forward 73,642     103,642   -              50,000       15,000         119,000    
Taxes 74,000         
Surplus 73,975     6,025      
Additions from Subdivision 30,000     30,000    30,000         30,000       30,000         30,000      
Reserve for Future Maintenance 232,358   
Grants 530,000        -            
Borrowing
Other -         -              

Total 177,617  372,025 560,000      80,000     119,000     149,000  

Program 73,975     372,025   510,000        65,000       -              -           

Annual Total 73,975 372,025 510,000 65,000 -             -          

Carry over to next year 103,642    -         50,000         15,000       119,000       149,000    

1261 Tree Farm

1314 Dusty Road - Pump station and forcemain -              

1313 Outfall line (design (b)) 30,000    

1252 Outfall line (land portion - pending on tree… -          10,000    510,000        

1255 Outfall line (upgrade sea portion) design 65,000       

1256 Water Reuse (Booster Pumping Sta.) -             

1257 Water Reuse (Dusty Road STP - Filtration system

1254 Biosolid Upgrade - (@ Dusty STP) Pending 

1258 Ebbtide STP (Liquid process upgrade)

1259 Dusty Road STP Engineering 75,000   

Odor Control Unit

EbbTide Plant Upgrade 221,000   

DCC Study for Bylaw Amendment $30,000 14,377     16,025    

EbbTide Plant Study $50,000 59,598     20,000    

73,975     372,025   510,000        65,000       -              -           

Working notes
Effluent Pump - Ebbtide Plant as per report 100,000
Screw Pump as per report 75,000   
Dusty Road Plant Upgrade as per report 150,000

325,000

5:26 PM   8/2/2005 Sewer Treatment DCC 1


