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Dear Ms. Nurvo 

Cumberland LWMP 
Stage 3 Supplemental Report 

 
Several reports and designs prepared subsequent to Ministry of Water, Land and Air 
Protection approval of the LWMP Stage 2 Report in 2003 were based on population 
growth projections implicit in the 1998 Official Community Plan (OCP). The 2004 OCP 
expanded the Village boundaries and the subsequent population growth rates and 
numbers of land development applications have increased significantly. The implications 
of the 2004 OCP and current growth rates on the LWMP Stage 2 report recommendations 
are the subject of the Supplemental Report. The Supplemental Report further identifies 
potential capital works and associated implementation schedules for the LWMP. 
 
The Supplementary Report is in draft form because public review and input are required 
before it can be finalized. Accordingly, we recommend that: 

1. A meeting organized by the Public Advisory Committee (PAC) be scheduled for 
mid-January, 

2. A meeting after the public meeting and prior to February 1, 2008 be scheduled with 
the Technical Advisory Committee (TAC); and 

3. Distribution of the 2006 Preliminary Engineering Report, 2006 Functional Design 
Report and this Supplementary Report to the TAC members and other interested 
parties in digital or hard-copy format. The first two reports have been available to 
TAC member through the McElhanney ftp site. Ms Martina Kopat, an 
Environmental Protection Officer with MOE has replaced Ms.Baljeet Mann on the 
TAC, and her email address is: martina.kopat@gov.bc.ca  

 
The LWMP process highlights the importance of First Nations participation on at least 
the PAC and representation in these reviews. 
 
Sincerely, 
McElhanney Consulting Services Ltd. 
 

 
 
Dan Hooper, P.Eng. 
Project Manager   
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EXECUTIVE SUMMARY 

The Village of Cumberland in January 2003 released its Liquid Waste Management Plan (LWMP) 
Stage 2 Report to Ministry of Water Land and Air Protection for review and comment. This report 
and subsequent comments received from the Ministry on the report were based on the Village 1998 
Official Community Plan (OCP). Subsequent engineering assessments and designs were advanced 
on the basis of the Stage 2 report findings and recommendations. These assessments and designs 
included a phosphorus source control study and preliminary engineering investigations and 
functional design related to the constructed treatment wetland (CTW) adopted as the treatment 
method of choice during the Stage 2 planning process. 
 
The Ministry of Environment (MOE) highlighted in their review of the 2006 Preliminary 
Engineering Report (PER) and Functional Design Report (FDR), the fact that the current 2004 OCP 
is significantly different from the 1998 OCP.  The primary purpose of this supplementary report is 
assess the implications of the later OCP, and a second objective is to respond to the Ministry’s 
comments on the Stage 2 Report. 
 
The latest OCP represents a major shift in the planning perspective with significant increases in the 
associated infrastructure needs and capital works funding. The planning horizon of 25 years used in 
the design of capital works proposed in the LWMP Stage 2 report corresponds under the 2004 OCP 
and subsequent amendments to 2012 in terms of projected populations and wastewater flows. 
 
A planning horizon of 20 years now corresponds to 225% increase in population to 9,000 persons, 
and an increase of 95 % or 140 ha in the land area being serviced. Growth of the community results 
in larger discharges to Maple Lake Creek with increasing importance being given to the effluent 
quality standards and performance projections of the selected treatment system. A review of 
applicable wastewater treatment options and the receiving environment is definitely warranted in 
light of the projected expansion and evidence that it has already begun.  
 

Two treatment options were assessed in the context of the 20-year and 40-year planning horizons. 
 
Option 1 - retains all treatment elements identified in the earlier design reports, namely the 

existing lagoon, a proposed physical-chemical treatment facility for supplemental 
phosphorus removal as well as the CTW cells. A mechanical plant would be added to 
this treatment train to provide all additionally required capacity. Once the CTW is in 
place further capacity expansion over the 40-year planning period would be required in 
2012, and 2027. The proposed mechanical plant is a sequencing batch reactor (SBR). 

 
Option 2 –based on SBR treatment systems sized to meet projected capacity requirements, and 

including the existing lagoon and the proposed physical-chemical treatment facilities 
for supplemental phosphorus removal. A CTW would not be an element in this 
treatment option. Capacity expansion over the 40-year planning period would be 
required in 2008, and 2027. 

 
The assessment confirmed that either approach could meet Cumberland’s wastewater treatment 
requirements and would have similar life cycle costs over the 20 and 40 year planning horizons. 
The advantages of Option 1 are: the greater buffering capacity to address peak wet-weather flow 
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conditions; lower initial costs and less operational complexity up to year 2012; the strong support 
the community and village council demonstrated previously for this approach, and creation of a 
wetland reserve that offers broader fund raising appeal. This option also builds directly on the 
preliminary design work that has been completed to date.  
 
Advantages of the Option 2 (SBR with no CTW) are greater effluent quality control up until 2012 
with respect to suspended solids levels during the summer periods and phosphorus levels during the 
winter periods. This option would also have the smaller footprint. 
 
Consultation with the community through public meetings and with the Technical Advisory 
Committee on which virtually all relevant regulatory agencies are represented is an important 
element of the LWMP review process. The primary recommendation arising from this assessment 
of treatment options is that both strategies be taken forward into the public consultation process. A 
public meeting for this purpose is proposed for January 2008.  
 
Stormwater management plans and the manner in which the combined sewer areas are addressed 
were other highlighted topics in the Stage 2 Report and in the Ministry’s response to that report. 
With the community growth implicit in the 2004 OCP sewer infrastructure to service the 
developable lands is an additional issue that the LWMP needs to address. 
 
The prospect of greater community growth and larger discharges to Maple Lake Creek heightens 
the urgency for separate storm and sanitary sewers to be installed in the areas currently serviced 
with combined sewers. The costs of two projects completed since the Stage 2 Report were high and 
apparent benefits were small. The larger project involved replacement of the Ravine combined 
trunk sewer with separate storm and sanitary trunk sewers. With the trunk sewers in place 
installation of the more cost effective branch storm and sanitary sewers can proceed.  
 
Given present growth projections and the general state of the Village infrastructure, master plans 
are being formulated for the various services.  A Storm Drainage Master Plan is currently being 
formulated and is expected to be complete by June 2008. This work will identify the priority areas 
requiring capacity upgrading and expansion to service new areas of development. 
 
This supplementary report in its final form is to contain an implementation plan for specific 
projects. Anticipated timing in relation to the wastewater treatment facilities is as follows: 
 

Public and Technical Advisory Committee reviews January 2008 

Detailed design & cost estimates Feb – May 2008 

Solids treatment and disposal agreements April 2008 

Construction approvals & tendering June 2008 

Phase 1 Construction July 2008 – Feb 2009 

Pilot work investigations Aug – Dec 2008 

Detailed design of Phase 2 Jan – April 2009 
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Tendering & construction of Phase 2 May – November 2009 

 
The current British Columbia Community Improvement Program funding agreement specific to 
construction of the CTW, BCCWIP Project# 4045, expires March 31, 2010. 
 
The LWMP will be finalized once the public consultation process is complete and details, costs, and 
arrangements for capital financing are developed for the selected wastewater treatment option. The 
plan will then be submitted to Council for adoption by bylaw. 
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1. INTRODUCTION 
The Village of Cumberland’s current Official Community Plan (OCP) was adopted in 2004 and the 
growth strategies presented in that document departed significantly from those presented in the 1998 
OCP. The LWMP Stage 2 Report was based on the 1998 OCP. One of the major objectives of this 
Supplemental Report is to reassess the direction of the current Liquid Waste Management Plan 
(LWMP) given the new OCP and associated changes in the size of the serviced population and the 
volumes of treated wastewater to be discharged to Maple Lake Creek. The Supplementary Report is 
also to address issues that the Ministry of Environment (MOE) in April 2003 highlighted for review 
during Stage 3 of the LWMP process1. Headings MOE used to highlight these issues were 1) 
Reclaimed Water Standards; 2) Draft Operational Certificate; 3) Design; 4) Phosphorus removal; 5) 
Stormwater management; 6) Construction Costs and Schedule; 7) Waste Management Plan, and 8) 
Consultation. 
 
The report first presents a review of the wastewater treatment options in light of the latest OCP and 
then addresses each of the items that MOE highlighted in the April 2003 letter. 
 

2. OFFICIAL COMMUNITY PLANS 
The 1998 and 2004 OCPs depict significantly different community boundaries in terms of the size of 
the area they encompass and the land-use allocations. The planning objectives reflected in the two 
OCPs shifted from restrictive development within the village core in 1998 to managed growth within 
an expanded land base in 2004. The 2004 OCP community boundaries encompass an area of 30.23 
km2 compared to 7.42 km2 in the 1998 OCP. The following table summarizes the combined 
designated areas of different land-use types. 
 

 Units 2004 OCP 1998 OCP 
Residential ha 305 125 
Commercial ha 125 5.48 
Industrial ha 401 42.3 
Institutional ha 20.1 14.2 
Recreational/ 
Residential 
reserve 

ha 
192 59.6 

 
Land-use areas in the context of the wastewater management fall into two categories. On-site 
treatment and disposal systems generally apply to recreational and industrial lots, and central, 
treatment and disposal facilities service apply to those areas encompassed by the 1998 community 
boundary and newly designated2 development areas east of the highway. Lands that a central 
treatment and disposal facility are to service are predominantly residential and commercial areas and 
this combination of serviced area and centralized wastewater collection and treatment systems is the 
primary focus of this report. 

                                                 
1 Ministry of Water, Land and Air Protection; File: 76780-3/CUMB; April 11, 2003 – Letter to the Village of Cumberland 
from B. W. Medlar, Assistant Regional Waste Manager, Environmental Protection Division 
2 Bylaw 842  Schedule “C” Village of Cumberland Official Community Plan Amendment Bylaw, 2006 
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3. POPULATION PROJECTIONS 
Cumberland’s population growth rate between 1991 and 2006 averaged slightly less than 1.5% per 
annum. With recognition of the community’s growth potential, the Village is receiving increasing 
numbers of development applications. Approximately 250 new residential units have been approved 
for development since 2006. These additional residential units when developed and fully occupied 
over the next three years represent an approximate population increase of 20%. New applications for 
commercial developments are also in process. 
 
The most recent annual population growth rate is in the order of 7%, this rate is expected to continue 
over the next few decades based on the development plans currently under consideration. The Village 
is undertaking assessments of the infrastructure needs in response to this increased development 
pressure. Population projections are central to these infrastructure assessments and the most recent 
projections are found in the January 2007 Water Supply Master Plan prepared by AndersonCivil 
Consultants. 
 
The population projections of the Water Master Plan assume that the required community 
infrastructure to support these developments would be in place. Present reservoir capacity within the 
watersheds being used as the water source for the Village of Cumberland and Royston Improvement 
District, however, is only adequate to meet current water demands and additional capacity will be 
required before any further development in the community is approved. Additional reservoir capacity 
will not likely be available before fall 2009. Development restrictions of this nature impact growth 
rates and have timing implications. The timeline restrictions of a water storage expansion project have 
been incorporated into the earlier population projections. The amended population projection is 
presented in Figure 1.  
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Population growth within the existing village area of 35% is expected over the next 7 years and 2.0% 
per annum thereafter. Residential development outside the existing village boundaries is assumed to 
be 1,500 units over the next 17-years. 
 
Planning horizons of 20 and 40 years for design purposes were adopted for purposes of this report and 
they correspond to the following population projections. 
 

Planning Horizon Year Design Population 
5 years 2012 4,792 

10 years 2017 6,483 
20 years 2027 9,000 
40 years 2047 12,257 

 
Other land-use areas will expand along with residential development; these areas will contribute to 
wastewater flows as well. Typically separate sewage generation rates or population equivalents are 
used in the calculation of design flow calculations for these non-residential areas. The 2004 OCP 
identifies designated land-use areas and the rates of development within these areas are expected to 
generally match population growth. Projections outlined in Appendix A are based on the 
assumption that all designated areas with the exception of industrial lands are fully developed by 
2047. All new industrial development is assumed to occur on the designated northern lands. These 
industrial lands are in an area that would not be serviced with the centralized treatment facility. The 
lots are large and on-site treatment and disposal of wastewaters is deemed feasible. 

FIGURE 1 - POPULATION PROJECTION 
VILLAGE OF CUMBERLAND
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For new development in land-use areas other than residential, projected population equivalent figures 
are as follow.  
 

Population Equivalents (persons)  Equiv. 
Pop/ha 2012 2017 2027 2047 

Commercial 60 523 1,663 4,955 6,643 
Institutional 50 142 193 267 364 
      
 Subtotals: 665 1,855 5,222 7,007 

 
 
The combined projected population equivalents for residential, commercial and institutional lands 
within each planning horizon are as follow.  
 

Planning Horizon Year Population Equivalents 
5 years 2012 5,457 

10 years 2017 8,338 
20 years 2027 14,222 
40 years 2047 19,264 

 
Until this report, a population equivalent of 5,000 persons was central to all LWMP investigations, 
designs and construction phasing. Population growth to a 5,000 person equivalent in the context of the 
1998 OCP represented a 25 year planning horizon. In the context of the 2004 OCP, the growth over a 
20-year planning horizon corresponds to a population equivalent that is 2.9 times that previously used 
in the sizing and costing of wastewater treatment and disposal works. A change of this magnitude 
warrants a concept review that starts with redefining the design flows. 
 

4. DESIGN FLOW UPDATE 
Design flows reflect population projections, together with the application of wastewater generation 
rates, peaking factors and other flow factors associated with diurnal and seasonal variability. Figure 2 
shows the projected average monthly flows for the above planning horizons and population 
equivalents are based on unit generation rates and flow factors defined earlier in previous LWMP 
reports and theses are summarized in Appendix B. 
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Design flows depend on the type of wastewater treatment works under consideration. Smaller sized, 
higher rate systems typically will be sized on the basis of peak day flows. The following flow 
components and peaks apply to the above planning horizons and population equivalents. 
 

Year 2006 2012 2017 2027 2047 
Population Equivalent 2,500         5,457         8,338         14,222       19,264  
ADWF (m3/d) 1,200 2,452 3,675 6,154 8,301 
Domestic Peak Flow (m3/d) 4,210 7,869 11,146 17,239 22,154 
Infiltration (m3/d) 1,797 2,903 4,025 6,085 8,122 
Peak Inflow m3/d) 8,588 8,588 8,588 8,588 8,588 
Total Peak Flow (m3/d) 14,595 19,360 23,759 31,913 38,864 
 
The Municipal Sewage Regulation (MSR), Appendix 1, Schedule 7 set design standards based on 
equipment and process reliability categories. Treatment of Cumberland’s wastewater to reclaimed 
water quality places the treatment facility in Reliability Category 1 and the capacity of mechanical 
plant must be at least 75% of the design flow with the largest unit out of service.  
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5. WASTEWATER TREATMENT STRATEGIES AND OPTIONS 

5.1 Background 
Constructed Treatment Wetlands (CTW) were central to the wastewater treatment strategy adopted in 
LWMP Stage 2 Report. The approach had strong support within the community and by Village 
Council. Particular values of the CTW approach to treatment that were highlighted in the earlier 
assessments included their cost effectiveness in the context of life-cycle costs, and that they were 
facilities that could be integrated into the community green space. In the context of the other 
treatment options being considered, the CTW system had significantly lower operation and 
maintenance costs and higher reliability levels. 
 
Site constraints severely limit further expansion of the CTW portion of the treatment works beyond 
that envisaged in the 2006 functional design report (FDR). Re-assessment of treatment options in light 
of the higher design flows must recognize this limiting fact. Two general approaches are possible in 
this context. 
� Retain the CTW as an element of the base treatment system and design a mechanical plant to 

meet all additional capacity when and as required. This would be based on progressive 
expansion tied with the growth of the community up to year 2047, or 

� Drop the CTW concept at this stage and proceed immediately with design of a larger 
mechanical plant capable of meeting projected 2027 demands and expandable to 2047 demand 
conditions. 

 
The existing lagoon system would be retained in both cases. The lagoon would continue to have a 
central treatment role in the CTW based system, but would be used more for peak flow management 
purposes in any treatment system that is primarily based on a mechanical plant. Descriptions of the 
two options follow. 

5.2 CTW-Based Option (Option #1) 
This option retains all treatment elements identified in the earlier design reports, namely the existing 
lagoon, a new CTW and a new physical-chemical treatment facility to supplement phosphorus 
removal capacities of the lagoon and CTW. A mechanical, biological, sewage treatment plant would 
be added to this treatment train in the future as additional capacity was required. Figure 3a is a general 
process diagram applicable to this option. 
 
Facilities detailed in the 2006 FDR are based on a population equivalent of 5,000 and include the 
existing lagoon, a new CTW and a new physical/chemical plant for supplemental removal of 
phosphorus. The treatment capacity of those facilities matches reasonably well the currently projected 
capacity requirements of year 2012, but with the projected continued growth a mechanical plant 
would need to come on-stream that year. This mechanical plant would be designed to meet capacity 
requirement projected to the year 2027. Capacity upgrading of the phosphorus removal facilities may 
also be required in 2012. 
 
The sequencing batch reactor (SBR) is identified in earlier Stage 2 investigations as the preferred 
mechanical treatment system option. The significant advantages of the SBR in the context of other 
mechanical systems being considered are the ability to adjust the process in response to different 
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influent conditions, effluent standards, and lower costs (capital, operation and maintenance) . These 
advantages still apply to SBR’s sized for the higher flow conditions applicable to this review. 
 

FIGURE 3a - CTW OPTION

FIGURE 3b - MECHANICAL PLANT OPTION
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Configuration of the treatment train after 2012 is based on most effectively utilizing the benefits of 
each treatment process. The lagoon and SBR would operate in parallel and loadings on the lagoon 
would be reduced. Effluent from both the lagoon and SBR receive further treatment in the CTW and 
at the least, during the May 1 to September 30 period, through the supplemental phosphorus removal 
facilities. This approach retains benefits derived from the lagoon namely, cost-effective removal of 
BOD5, TSS and phosphorus as well as the buffering capacity critical in managing the higher wet-
weather flows. The benefits of the CTW namely additional phosphorus removal during a portion of 
the critical May to September period and BOD5 and TSS removal throughout the year are retained. 
The supplemental phosphorus facilities would be used only as required and anticipated that this would 
be limited to the May/September period.  
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5.3 Larger Mechanical Plant Option (Option #2) 
A CTW would not be an element in this treatment option. It would include the existing lagoon and the 
proposed physical-chemical treatment facilities for phosphorus removal along with a mechanical plant 
sized to meet projected capacity requirements. Figure 3b is a general process diagram applicable to 
this option. 
 
Although the lagoon and SBR in this treatment train are configured similar to the previous option, 
operation of the lagoon system would be minimized during the spring and summer period to avoid 
deterioration of effluent quality with algae growth. During the May/September period effluent from 
the SBR would require treatment in the supplemental phosphorus removal facilities. Exclusion of the 
CTW from the treatment train accentuates algae problems in the lagoon in March and April. 
Exclusion of the CTW and lagoon during the may/September period represents loss benefits with 
respect to phosphorus removal capacity and likely would result in higher chemical dosages levels and 
greater volumes of waste solids. 
 
In order for Option 2 to meet the high effluent standards applicable to reclaimed water quality 
(turbidity <2 NTU), tertiary filters would be required in lieu of the CTW in Option 1. Under these 
circumstances, active filtration rather than lime precipitation would likely be the physical/chemical 
treatment option selected for phosphorus removal. 

6. TREATMENT SYSTEM ASSESSMENTS 

6.1 Applicability of the CTW Treatment Method Background 
 

The objectives of this assessment of treatment system in the context of the higher growth projections 
of the 2004 OCP are to: 

� Determine the applicability of the CTW option; and  
� Identify the treatment expansion requirements within planning horizons of 20 and 40 years. 

 
The size of the CTW and accepted design criteria for predictable performance levels set hydraulic and 
organic loading limits on the facility. A total cell area of 10 ha applies to the present CTW design and 
that size is close to the site limit.  
 
Two different effluent quality standards with different seasonal flow conditions govern the treatment 
requirements throughout the year. Flows during the May 1 to September 30 (summer) period when 
the higher effluent standards apply, are generally more predictable than during the balance of the year 
(winter). Appendix B as previously noted includes the applicable flow projections. A minimum 
hydraulic retention time (HRT) of six days with respect to the CTW coincides with the projected 2047 
maximum-month summer flows and with the 2027 maximum-month winter flows. The CTW is 
considered an applicability treatment option on this basis able to provide predictable performance 
levels up to those years. With the HRT less than the design criterion after 2027, heavier reliance 
would then be placed on the performance of the upstream mechanical plant to treat the high winter 
flows. 
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6.2 Expansion Stages  
 
Suspended solids (TSS) levels approaching the 5 mg/L effluent limit during the summer months is 
most likely to triggered the need for a SBR plant to supplement the treatment being achieved with the 
lagoon/CTW combination. High TSS levels would be associated with algae production, a major factor 
in the highest TSS levels currently being experienced with the lagoon. Considering the removal 
capacity of the CTW, and ignoring potential removals associated with the physical/chemical 
treatment, the new plant would be required online in 2012. This CTW option would require a further 
expansion of the treatment capacity in 2027 to meet projected demands to 2047. 
 
The 2012 SBR sizing assumes that during the summer this facility and the CTW would be used to 
treat the base flows. Loadings on the lagoon would increase throughout the expansion period as the 
serviced community grew. During the winter months the lagoon and CTW would treat the base flow 
and operation of the SBR would be based on the supplemental treatment required to meet the seasonal 
phosphorus limit. 
 
Construction would occur in three phases. Phase 1 is needed as quickly as possible and would 
essentially be the works defined in the 2006 FDR with headworks and the physical/chemical facilities 
expanded to meet projected 2027 demands. Phase 2 would occur in 2012 and would consist of the 
first stage of the SBR which would include two process trains each based on a BOD5 design loading 
of 375 kg/d and a peak design flow of 3,800 m3/d. Phase 3 would be an expansion of all mechanical 
works including the headworks, physical/chemical plant and the SBR. The SBR expansion would 
include two additional process trains with capacities similar to those in Phase 2. 
 
The larger SBR plants in Option #2 would be constructed in two phases to meet projected demands 
for 2027 and 2047 and the lagoon would be used to manage peak flows and to provide additional 
treatment capacity when the capacity of the SBR was exceeded. Construction of Phase 1 would occur 
as early as possible with all mechanical plant including the headworks, physical/chemical facilities 
and the SBR designed to meet 2027 capacity requirements. Phase 2 construction would be online by 
2027 with a design that encompassed expansion of all mechanical equipment to meet projected 2047 
capacity requirements. The first stage of SBR construction would include two process trains each 
based on a BOD5 design loading of 870 kg/d and a peak design flow of 8,700 m3/d. Phase 2 would 
include construction of one additional process train of similar capacity to Phase 1. 

6.3 Comparative Costs 
Assessment of these treatment alternatives includes both cost and performance factors. Comparative 
costs are appropriate for screening purposes. 
 
Upstream flows and facilities required for supplemental phosphorus removal would be essentially the 
same for both options and consequently the head-end works and physical/chemical treatment systems 
are not included in the comparative cost assessment. Similarly the treatment and flow buffering 
capacities of the lagoon system would be utilized in both options. Consequently, the most relevant 
costs for comparison purposes relate to the CTW and SBR capital expenditures and construction 
timing and to on-going operation and maintenance (O&M).  
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Earlier discussions address the timing of construction. Capital and O&M costs used in this 
comparison were derived from more detailed estimates prepared for Cumberland in earlier LWMP 
documentation. Cost indices were used to align cost estimates prepared in 2002 (ENR Index = 6538) 
for SBRs with 2006 estimated CTW costs (ENR index =7888). 
 
The following comparative capital expenditures and annual O&M costs apply to each option. 
 

 Option #1 Option #2 (No CTW) 

 
Capital 
Costs 

O&M 
Costs 

Capital 
Costs 

O&M 
Costs 

2008 
  

$ 8,430,000   $ 155,000  $15,232,000  $518,000 
2012 $10,222,000   $ 336,000    
2027  $ 3,942,000   $ 595,000   $ 2,653,000  $518,000 

 
20-Year Life Cycle Costs $22,102,000  $22,645,000  
40-Year Life Cycle Costs $30,645,000 $29,689,000 

 
Life cycle costs calculated on the basis of 5% interest, 2% inflation are very similar with the 
operations and maintenance cost advantages of the CTW system in the earlier years offset by the 
larger capital expenditures later in the expansion period. 

6.4 Effluent Quality 
Phosphorus 
Both treatment options during the summer months would require operation of the physical/chemical 
process for supplemental phosphorus removal. During the winter period the SBRs would more readily 
meet the current permit (PE-00197) phosphorus limit, PTotal �1 mg/L, than a lagoon/CTW system 
would. In the short term the adsorptive capacity of the peat might enable the lagoon/CTW 
combination to meet this standard but current values (median of 1.29 mg/L) are likely to be exceeded 
over the longer-term. 
 
Phosphorus removal to the summer target levels requires a mechanical plant and it is required in the 
first phase of construction. Biological removal of phosphorus in a lagoon /CTW treatment 
combination as discussed in detail in the 2006 Preliminary Engineering Report (PER), is highly 
variable. Physical/chemical treatment is required during all summer months to achieve any level near 
the 0.1 mg/L summer target. Advantages of the CTW/lagoon combination rather than the SBR being 
upstream are lower chemical consumption and small quantities of waste solids to be managed. The 
advantage of smaller solids quantities applies to BOD5 and TSS as well as phosphorus removals. 
 
Peak Wet-weather Discharges 
Effluent quality can be adversely impacted by stormwater inflows and the high flow buffering 
capacities of the lagoon and CTW are of particular value in the context of the large areas of the 
Village presently serviced with combined sewers. The SBR option would have a lower buffering 
capacity and the risk and uncertainty in relation to the quality of effluent would be greater when 
operating under wet weather conditions. In this context, adopting the SBR option increases the 
urgency of implementing sewer separation works in the combined sewer areas. Sizing of the SBRs 
has ignored infiltration and inflow (I&I) reductions associated with implementing the sewer 
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separation program in the combined sewer areas on the basis of the hydraulic buffering capacity in the 
lagoon being available in both cases. Reductions in I&I would defer the need for the next phase of 
expansion. 
 
Algae 
Algae growth naturally occurs in the lagoon and this growth adversely impacts summer TSS levels in 
the effluent discharge. Earlier effluent quality projections for the CTW operating downstream of the 
lagoon anticipate TSS levels of 3 mg/L based on a population equivalent of 5,000 persons2. Removal 
efficiencies in the CTW are, however, relatively low. SBRs on the other hand offer greater process 
control in relation to nutrient removal and HRTs that are associated with algae growth and increased 
TSS levels in the effluent. Beyond 2012, however, Option 1 would have the same level of control as 
Option 2 in this regard.  

6.5 Waste Solids 
Biological treatment processes associated with both the SBR and lagoon/CTW systems generate 
organic solids that must be managed. The SBR and any other high rate treatment system produce 
significantly more biological solids that need to be removed and managed on an on-going basis than a 
lagoon or CTW. Solids management involves stabilization in digesters and ultimate disposal through 
a number of outlets including landfills, ground application area, composting operations, etc. The 
physical/chemical processes generate inorganic solids having characteristics that vary with chemicals 
used in the treatment. The FDR discusses disposal options for organic and inorganic waste solids in 
considerable detail. 

6.6 Site Covenants and Land-Use 
The SBR option would have the smallest footprint.  
 
The CTW has been assessed in relation to the eco-gift covenants that apply to this site and has been 
approved. The mechanical plants associated with Option 1 would have a somewhat smaller footprint 
than those associated with Option 2. Option 1 and the CTW are more consistent with current 
community green space objectives and planning. 

6.7 Implementation 
Implementation of Option 1 would be progressive in nature and would provide more time to address: 

� The increasing complexity of the treatment processes being installed, 
� Uncertainties in the growth of the community, and 
� Raising of funds to enable further capacity expansion of the wastewater treatment facilities. 

 
The first phase of Option 1 is consistent with the design work completed to date. Consequently, time 
and costs to complete the design of Option 1 would be less than those required to implement Option 
2. 
 
Option 1 has greater construction uncertainties than Option 2. These uncertainties relate to berm 
construction for the wetland cells. The 2006 FDR details these uncertainties and provides cost 
                                                 
2 McElhanney, October 2006; Design of Treatment System Improvements Including a Constructed Treatment Wetland; 
Volume 1 Preliminary Engineering Report, Figure 5-8 
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estimates for an alternative construction method. Approximately one million dollars more in capital 
costs is associated with this alternative construction method. 

6.8 Legacy 
A wastewater treatment strategy with a CTW as the central element had strong community and 
political support during review of the LWMP Stage 2 Report. The ability to integrate these facilities 
into the community green space was a major reason for this support. Implementation of Option 1 
offers the same possibility.  
 
The 2006 FDR incorporated an architectural landscape plan into the prepared designs and cost 
estimates. Alternative funding options may exist for implementation of this component. The estimated 
cost of this component is approximately one million dollars. 

6.9 Conclusions and Recommendations 
Conclusions drawn from this assessment are: 

1. Cumberland’s wastewater treatment systems could be based on either strategy; 
2. The site limitations on the size of the CTW together with the projected growth of the 

community and increases in the volumes of wastewater to be treated require that mechanical 
plants be included in the design of both systems; 

3. Life cycle costs of the systems over the planning horizons considered are similar; 
4. Advantages of the Option 2 (SBR only) are: 

a. Greater control of the effluent summer TSS levels and winter phosphorus levels during 
the expansion period up to 2012, and 

b. Smaller footprint. 
5. Advantages of the CTW approach are: 

a. Lower initial costs and less operational complexity up to year 2012; 
b. Strong support for this approach was previously demonstrated by the community and 

by local politicians; 
c. Creation of a legacy with broader fund raising appeal, and  
d. Continues to build on design work completed to date.  

 
Recommendations arising from the above findings are: 

1. Prepare for and conduct through the Public Advisory Committee (PAC) a public presentation 
to highlight the two options and work completed with respect to the 2006 PER and FDR. 

a. Prepare presentation materials to reflect the role of SBRs in both treatment options; 
b. Update the CTW presentation materials to reflect the higher population growth rates 

and planning horizons under the 2004 OCP. 
c. Record findings and recommendations arising from this public meeting.  

2. Prepare for and conduct a review with the Technical Advisory Committee (TAC). 
a. Record finding and recommendations arising from the TAC meeting; 
b. Make revisions to the Supplementary Report to reflect TAC and PAC input. 

3. Submit the revised Supplementary Report to MOE 
4. Obtain direction from MOE on proceeding with detailed design and planning for the 2008 

construction season.  
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7. RECLAIMED WATER STANDARDS 
A design that ensures no viruses will be present in the treated effluent is required. 

This assurance can be given based on either chemical treatment or filtration effective for virus 
inactivation is included as part of the supplemental phosphorus removal process. UV irradiation 
and the long hydraulic retention time in the lagoon/CTW combination provides further assurance 
of virus inactivation. The 2006 PER provides details of these provisions.  

 
Provision of the required 20-days of emergency storage during summer months requires further 
detail. 

Emergency storage is achieved by raising the operating depth of the cells by an additional 30 cm. 
This adjustment is made at the outlet control structures which are described on the functional 
design drawings. 

 
Alternative methods of disposal and redundancy 

The size of the discharge and the nature of the site preclude alternative disposal methods for 
Cumberland’s treated effluent. Treatment and hydraulic redundancy would be available in the 
excess combined capacity of the lagoon, CTW and the physical/chemical plant. Different 
combinations with one of these treatment elements out of service effectively treating 75% of the 
design load possible are quite feasible. SBRs that are projected to be online in 2012 at the latest, 
would have installed capacity 1.5 times the projected loadings ensuring that 75% of the required 
treatment capacity was available with the largest unit out of service3.  

 
Effluent quality standards 

Treatment system designs to date have been based on meeting the effluent quality standards 
applicable to reclaimed water used for flow augmentation during the summer months. Schedule 2 
of the MSR associates unrestricted public access with this use and identifies specific effluent 
quality requirements with respect to BOD5, turbidity. pH and fecal coliform densities. The 
orthophosphate target concentration is over and above the specific requirements of Schedule 2 and 
is a site specific requirement that MOE identified on the basis of conditions observed in Maple 
Lake Creek and the Trent River.  
 
Stage 2 Report Table 11.2 recommended additional effluent quality parameters that are no longer 
considered necessary. 

 
Authorized use and public information 

Cumberland is seeking authorization of Vancouver Island Health Authority (VIHA) to use 
reclaimed water for flow augmentation in Maple Lake Creek. This authority is represented on the 
project TAC. 
 
Cumberland further to MSR Section 10(8) will provide information and communicate with the 
community on the flow augmentation project and the quality of the treated waters.  

                                                 
3 MSR Schedule 7, Appendix 1 
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8. DRAFT OPERATIONAL CERTIFICATE (OC) 
Operational certificates for the two options would have different flow limits and system 
descriptions. The enclosed draft OC reflects treatment Option 1 as outlined in Section 5 and 6 of 
this report. Further updates to a draft OC require with the concurrence of the PAC and TAC, a 
final selection of the treatment process. 
 
The OC needs to reflect two periods of the year and the two different sets of effluent quality 
standards that apply. 

 
Phosphorus and Ortho-phosphate Limits 

An orthophosphate limit of 400µg/L as a average value over the May1 - September 30 period is 
proposed in the absence of a scientifically based, specific discharge limit for Maple Creek and the 
Trent River. Preliminary engineering investigations confirm this to be an achievable level with the 
lime-precipitation process supplementing the phosphorus removal capacities of the lagoon and 
CTW. MOE continues to study Maple Lake Creek and the Trent River and additional measures 
can be taken if conditions warrant. Measures such as utilizing the CTW emergency storage 
capacity and conduction batch treatment in the secondary cell of the lagoon could be taken.  
 
Adopting the proposed average 400 �g/L limit recognizes that achieving this limit would be most 
difficult in September4, and provides incentive to maximize removals throughout the summer 
period. 
 
Processes such as active filtration are operationally more complex than lime-precipitation and they 
would be required if tighter orthophosphate limits were set. For example, gravity flow through the 
treatment works is possible with the lime precipitation process but not with the filtration options. 
The filtration options use more hazardous chemicals and have associated challenges with 
treatment and disposal of waste solids that are greater.  
 
A limit on total phosphorus (1.5 mg/L) somewhat higher than that set out in MSR Schedule 3 (1.0 
mg/L) is proposed recognizing that meeting that limit is less critical during the October to April 
period. Otherwise until the SBR was online in 2012, year-round operation of the 
physical/chemical facilities with Option 1 would be necessary. The mean concentration of total 
phosphorus in the lagoon effluent is currently 1.29 mg/L during this winter period. 

 
Effluent Quality Limits 

Current results of toxicity testing (90% survival at 96 hours), ammonia levels in the receiving 
stream and the additional capacity for nitrification and denitrification that will be added with 
addition of the CTW and SBR to the treatment train, suggest that discharge limits on nitrogen 
compounds will not become and issue in the near future. The maximum allowable ammonia 
concentration in discharges to Maple Lake Creek will be determined through additional flow 
monitoring. The SBR will provide more effective control of these processes and consequently, a 
greater ability to respond if tighter effluent limits were required in the future. 

 

                                                 
4 McElhanney, October 2006; Design of Treatment System Improvements Including a Constructed Treatment Wetland; 
Volume 1 Preliminary Engineering Report, Figure 5-7 
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Monitoring Requirements 
The revised sampling and analyses program outline in the draft OC (Appendix C) for monitoring 
effluent quality is consistent with MSR Schedule 3. 

 
Monitoring of the receiving environment will be at the locations noted in the draft OC and shown 
on Figure 4. The Village of Cumberland and province have compiled Maple Lake Creek and the 
Trent River stream quality data at stations A, B, and C among others since 1996. 

 

9. DESIGN ISSUES 
Winter Conditions 
The Stage 2 Report included dilution ratio estimates based on regional flow data but the information 
on the winter flows in Maple Lake Creek is inadequate and further flow monitoring is planned. 
Monitoring conducted at Royston Road culvert provided little useful data due to on-going 
construction of beaver dams in the stream channel. 
  
Lagoon Performance 

McElhanney developed and then calibrated a performance model of the lagoon system using 
measured flows, and the analyses of raw sewage composite samples and effluent grab samples In 
2005. These investigations also confirmed that lagoon BOD5 removal efficiencies under winter 
flow conditions are relatively high and that observed low effluent concentrations were not 
primarily due to dilution as suggested in the Ministry letter of April 2003. 

 
Flows 

Flows used in the assessment of different treatment options are developed on the basis of 
historical records and application of generally accepted design criteria related to population and 
land development projections. Calculated wet-weather flows include a stormwater inflow 
component that is associated with the areas of the Village serviced with combined sewers. 
Performance projections for the treatment facilities include the same inflow component over the 
duration of the expansion period. Replacement of combined sewers with separate sanitary and 
storm sewers will extend the service life of the proposed treatment works. Sewer separation is an 
issue discussed further under Section 11of this report. 

 
Wetland Details 

Protection of the fen/bog area adjacent to the proposed wetland was central to the preliminary 
engineering investigations conducted in 2006. The PER provides details of the wetland design and 
the level of protection that it will provide5.  

10. PHOSPHORUS REMOVAL 
Supplemental phosphorus removal is needed in all cases if the proposed effluent summer 
phosphorus targets are to be met. The ability to meet the target is dependent upon the type of 
treatment adopted and dosage levels of the chemicals being used. Preliminary engineering 
investigations identified lime-precipitation as an appropriate process in many respects but also 

                                                 
5 McElhanney, October 2006; Design of Treatment System Improvements Including a Constructed Treatment Wetland; 
Volume 1 Preliminary Engineering Report, Section 2.2 
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confirmed that the removal capacity was inadequate to ensure the proposed orthophosphate target 
of 100 µg/L would be met in the long term. In the short to medium term, the target levels may be 
achievable given the adsorptive capacity of the peat on which the cells of the CTW are 
constructed.  Active filtration represents the next of level of treatment and the additional 
complexity that this type of system would add to current operations is a concern as already 
discussed in Section 8.  

 
 

McElhanney investigated source control options with respect to phosphorus in 2004. The study 
findings6 were that:  

 Domestic wastewaters were the primary source of phosphorus in the influent of 
Cumberland’s wastewater treatment lagoon.  

 Industrial discharges were not a significant source of phosphorus at that time but with 
changes in land ownership and with continued growth of the community, industrial, 
commercial, and institutional discharges could become a concern.  

 A public education program would be the most applicable source control measure given 
the source, but significant, long-term reductions in phosphorus discharge concentrations 
were unlikely.  

 Given the limited potential of source control measures, any significant reduction in 
orthophosphate concentrations in the lagoon effluent would have to be achieved almost 
exclusively through upgrading of the municipal wastewater treatment facility.  

 
The report recommendations in the light of these study findings were:  

 Incorporate phosphorus discharge limits together with associated monitoring and 
enforcement provisions into the Sewer Use and Source Control Bylaw proposed in the 
LWMP Stage 2 Report.  

 Incorporate information regarding the impacts that disposal of food soil and wastes and the 
selection of automatic dishwasher detergents have on phosphorus discharges into any 
broader public education program that may be associated with the LWMP process,.  

 Incorporate phosphorus removal processes into the upgrading of the municipal wastewater 
treatment facility.  

 
The recommended public education programs and sewer-use bylaws are even more important in 
light of current projections of higher population growth rates and more diversified land-use. 
 
 

                                                 
6 McElhanney, February 2005; Village of Cumberland Liquid Waste Management Plan Stage 3; Phosphorus Source 
Control Study Report 
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11. STORMWATER MANAGEMENT 

11.1 Overview 
The Village is currently preparing a Storm Drainage Master Plan with the support of an Infrastructure 
Planning Grant received from the provincial government. This is the first comprehensive assessment 
of storm drainage needs since 1987, and it will reflect related bylaw and policy changes implemented 
by Council since adoption of the 2004 OCP. These changes encourage installation of more 
appropriate, greener infrastructure and include adoption of the MMCD Design Guideline Manual 
(2005) and making approval of developments contingent upon best management practices outlined in 
Stormwater Planning: A Guidebook for British Columbia and in the Low Impact Development 
Guidelines being followed.  
 
Village ditches and storm sewers convey surface runoff into three regional drainage systems as 
illustrated in Figure 5 and summarized in the following table. 
 

2004 OCP Boundary Area Regional Drainage System ha % 
Maple Lake Creek North of Royston Road 530 17.5 
Wellington Colliery Railway Creek 220 7.3 
Maple Lake Creek and the Trent River 800 26.5 
Perseverance Creek and Comox Lake 1270 42.0 
Puntledge River Basin 530 17.5 
Roy Creek and Millard Creek catchments 200 6.6 
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No records were found that associated flooding, channel instability or poor water quality in these 
regional drainage systems to Cumberland’s current or historical stormwater flow contributions. 
Surcharging of the Royston Road/Maple Lake Creek culvert currently does occur under storm flow 
conditions. Most of Cumberland’s drainage systems discharge to Maple Lake Creek and this 
surcharging highlights the importance of implementing flow attenuation measures. The current related 
bylaws and approval processes address this need by ensuring that all future developments include 
appropriate source controls related to surface runoff peak flows and quality, and to the 
surface/groundwater flow balance.  

11.2  Stormwater Districts 
Eleven stormwater districts service the major development areas (Figure 6 & 7). McElhanney 
characterized the upgrading requirements for each district and the following table summarizes those 
areas requiring early attention. Highest priorities include works identified on the current list of Village 
drainage projects provided in Appendix D. 
 

Stormwater District Size 
(ha) 

Upgrading Priorities 

Maryport East (partially separated 
, reintroduced to sanitary)  4.4 Cross connection inspection and separation or trunk 

main install 
2nd Street Trunk (separated, 
discharge to environment) 1.0 Cross connection assessment and individual hook-ups 

Ravine Area -Allen/Dunsmuir 
street mains (partially separated, 
discharged to environment) 

21.6 
Surface water infiltration assessment, individual hook-
ups, main separation and  cross connection isolation 

Ulverston East Trunk (separated, 
discharge to Maple Lake creek ) 4.0 Individual hook-ups,  infiltration/cross connection 

monitoring 
Egremont (discharge to 
environment) 7.4 Cross connection inspection 

Ambleside (separated, discharged 
to environment) 6.4 Street main and individual hook-ups 

Penrith Trunk (separated, 
discharge to environment) 4.4 Implement street mains and individual hook-ups 

 
 
These findings along with three factors noted below in relation to the sewer separation program form 
the basis for ranking each district in a priority list of capital works. Priorities for upgrading 
stormwater infrastructure are based on the following considerations. 

1. Areas presently experiencing flooding due to hydraulic limitations; 
2. The anticipated size of the flow reduction to the wastewater treatment facilities, and 
3. Opportunities to integrate replacement with land development initiatives.  
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The combined sewer areas are the highest priorities and in these districts sewer separation is 
synonymous with stormwater management. The option of retaining the combined sewers and 
expanding treatment capacity to accommodate the stormwater inflow had been considered in the 
LWMP Stage 2 Report. This approach in light of current growth projection and the need for tighter 
effluent quality controls is no longer considered appropriate, and a sewer separation program is being 
implemented as discussed further in this section of the report.  
 
Monitoring of stormwater discharges and metered sewage flows are high priorities. Stormwater 
discharges in formerly combined sewer areas are a measure of success in the sewer separation 
program. Recording metered flow or operating hours at locations such as pumping stations is an 
effective way to determine stormwater inflows, and this information provides the basis for taking 
corrective action. Currently pumping stations on the Hope Street trunk sewer and Royston Road 
provide this type of information. Some data indicate significant inflows and the presence of 
unauthorized roof leader and yard basin connections. The use of smoke tests and other techniques to 
locate these connections is possible and strongly recommended.  

11.3  Sewer Separation Program 
When new separate sanitary sewers are installed the objective of lower flows at the wastewater 
treatment works is met with a reduction in the infiltration flow component. The installation of new 
storm sewers reduces inflow as stormwater is diverted away from the sanitary/combined sewer 
network. 
 
A number of major capital works projects would be associated with the sewer separation program 
because the affected areas are large and located within built-up portions of the Village. The size of the 
combined sewer serviced area is approximately 100 ha, all located within older sections of the Village 
where land-use is predominantly residential with some commercial and institutional.  
 
Separation of sewers in the combined sewer areas will create new sanitary as well as new storm sewer 
districts. Figure 8  is a map of the current and anticipated sanitary trunk sewer districts and interceptor 
sewer systems that will discharge to the central wastewater treatment facilities.  
 
Replacement of the Ravine trunk sewer has been the most recent and significant project implemented 
in relation to sewer separation. The project involved installation of new separate sanitary and storm 
trunk sewers to replace the Ravine combined trunk sewer. This work was completed in 2006 as a 
LWMP Stage 3 project partly funded through the Canada/British Columbia Infrastructure Program. 
The project involved installation of 1.8 kilometres of piping at a cost of $1.19 M. A second project 
completed in 2004 as part of the sewer separation program diverted sanitary sewer flows north of 
Ulverston Ave and Fourth from the Ravine system to Cumbria Woods. The project involved 
installation of 490 metres of piping at a cost of $496,000. 
 
Reductions in dry-weather flows since these projects were completed are unknown because of 
inaccuracies in flow monitoring at the lagoon outfall. Additional temporary flow monitoring 
equipment has been installed and the current indications are that wet-weather inflows have not 
changed significantly. Flooding of basements in the Ravine sewer service area occurred in the fall of 
2006 and 2007 and maximum day discharges under storm conditions in mid November were recorded 
at more than five times the average dry weather flow (ADWF) at the lagoon outfall.  
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These figures indicate that any reductions in the amounts of inflow redirected with the new storm 
sewers were modest and of little benefit. Having trunk sewers in place, however, enables installation 
of branch sewers and their installation can occur with a greater degree of flexibility in scheduling and 
scope than was possible in replacement of the trunk sewers. Branch sewers are also more effective 
than trunk sewers in removing storm inflows given their different orientation to the ground surface 
contours. The recent flooding of basements in the Ravine trunk sewer area does highlight the need to 
proceed with the balance of the sewer separation work as quickly as possible.  
 
During construction, all readily accessible catchbasins and other surface water leaders were diverted 
into the new storm trunk sewer servicing the Ravine area and the balance of the combined sewer flow 
was conveyed to the new sanitary trunk sewer. In January 2007, a new sewer designed to limit 
surcharging of the new sanitary trunk sewer under wet-weather conditions was installed.  
 
Priorities of the sewer separation program and the Storm Drainage Master Plan are to: 

1. Update of the drawing records of the sewer systems through the input of Public Works 
personnel and field surveys, 

2. Implement field investigations and assessments using smoke tests, flow monitoring and closed 
circuit video inspections of piping in the combined sewer areas. 

3. Identify developable lands within the OCP and the areas of expansion with the 20 and 40 year 
planning horizons;  

4. Develop and calibrate hydraulic models of the village sewer systems with the highest priority 
being on the combined/sanitary sewer network; 

5. Track routing for intermediate and large storms (Small storms being captured through 
infiltration); 

6. Identify areas within the storm drainage and combined sewer systems where the likelihood of 
flooding are greatest.  

7. Conduct cost-benefit assessments of proposed works. 
8. Design and implement works of highest priority and greatest benefit. 

 
These analyses and designs will address current hydraulic inadequacies of the storm drainage system 
but as priority 5 indicates, source controls and Best Management Practices (BMPs) will be 
incorporated in the broader Storm Drainage Master Plan for the Village. 
 
Formulation of a plan is in process and some areas that clearly will be high in the list of priorities are 
noted as examples in the table below which will be completed as part of the current infrastructure 
studies. Highest priorities also include works identified on the current list of Village sanitary sewer 
projects provided in Appendix D. 
 

Combined Sewer Area Priority Projected 
Cost 

Projected Time 
of Installation 

Ravine sewer district - storm and 
sanitary branch sewers 

   

2nd Street     
7th Street storm trunk sewer    
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11.4  Sewer System Expansions 
The community growth implicit in the 2004 OCP will require sewer and drainage infrastructure. This 
requirement significantly expands the scope of the projects to be considered as part of the LWMP. 
Formulation of a LWMP under circumstances like these where frequent updates will be required is 
clearly a dynamic process. Priorities will have to be routinely defined and reassessed to be responsive 
to the community needs and to optimize use of land and financial resources.  

12. CONSTRUCTION COSTS AND SCHEDULE 

12.1 Wastewater treatment facilities 
The two options currently under consideration are based on the 2004 OCP and recent population 
projections. Comparative costs used in Section 6 for assessment purposes are based on 2006 dollars 
rather than full cost, 2007 dollars. Full cost estimates will be prepared after the PAC and TAC review 
process identifies the preferred treatment option and the associated design horizon. 
 
Option 1 is essentially the system that was detailed in the 2006 FDR with inlet screens and 
physical/chemical plant of somewhat capacity. The FDR identifies an estimated construction cost of 
$9.38 M for those treatment works which were design on the basis of a population equivalent of 5,000 
persons. Initial capital expenditures for Option 2 are estimated approximately $7 M more than those 
for Option 1. The capacity of Option 2, however, is also significantly greater.  
 
Capital cost funding for the wastewater treatment facilities will vary with the option that Cumberland 
adopts.  
 

Funding Sources Option 1 Option 2 
BCCWIP Project 4045* $3.46M  
Project 4045-Village Portion $1.73M  
Development Cost Charges $10.18M  
Environmental Sponsorships   
Federal Programs ??   

* British Columbia Community Water Improvement Program provincial funding 
specifically allocated to construction of the CTW. 

 

12.2 Stormwater management  
The stormwater management plan consists of the sewer separation program and new storm drainage 
facilities to be identified in the Storm Drainage Master Plan currently being formulated. 
 
Although the full scope and details of the sewer separation program have yet to be defined, initial 
works were implemented in 2005 and 2006 at a cost of $1.68 M which was funded in part through 
Canada/ British Columbia Infrastructure Program, Project # 7762. 
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Future sewer separation projects and their costs will be defined through engineering studies yet to be 
undertaken. 
 
The amount of available capital funding will be largely dependant on senior government support and 
applicable development cost charges. 
 

12.3 Implementation schedules  
 

Wastewater Treatment 
(Initial Construction Phase) 

Option 1 Option 2 

Public review and TAC recommendations Jan 2008 Jan 2008 
Detailed design & cost estimates Feb – May 2008 Feb – July 2008 
Solids Treatment & Disposal Agreements April 2008 April 2008 
Construction Approvals & tendering June 2008 Aug 2008 
Phase 1Construction July 2008 – Feb 2009 Sept 2008– April 2009 
Pilot Work Investigations Aug – Dec 2008  
Detailed design of Phase 2 Jan – April 2009  
Tendering & construction of Phase 2 May – Nov 2009  

 
Stormwater Management  

Engineering studies Jan – May 2008 
Sewer Separation in Combined Sewer Areas 2008 - 2015 

Ravine trunk sewer area  
2nd Street trunk sewer area  

Storm drainage systems in newly developed areas On-going 
  
  

 
 

Source Control  
Sewer-Use Bylaw May - June 2008 

 
 

13. WASTE MANAGEMENT PLAN 
The LWMP will be finalized once the public consultation process is complete and details, costs, and 
arrangements for capital financing are developed, for the selected wastewater treatment option. The 
plan will then be submitted to Council for adoption by bylaw. 
 
The draft operational certificate will be updated to reflect the chosen treatment option and the 
applicable design period and flows.  
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14. CONSULTATION 
Public consultation will continue with a meeting with residents of Cumberland and representatives of 
local First Nations mid-January, 2008.The objectives of this meeting are to discuss the effects that 
changes in the OCP have had on the philosophy, costs, flow volumes, and treatment options. The 
implication of the two treatment options on the use of the eco-gifted site, capital and O&M costs and 
funding will be reviewed in the context of presentation material based on the 2006 PER and FDR 
findings. The results of the public meeting will be documented and for further consultation with the 
TAC planned for the last week in January.  
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GLOSSARY 

 

  

BOD5 Biochemical oxygen demand as measured over a five day period 

Ammonification Conversion of organic nitrogen to ammonia 

Nitrification Conversion of ammonia to nitrates 

De-nitrification Conversion of nitrates to nitrogen gas 
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APPENDIX A 

POPULATION AND LANDUSE PROJECTIONS 
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APPENDIX B 
FLOW PROJECTIONS 
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APPENDIX C 
 

DRAFT OPERATIONAL CERTIFICATE (OC) 
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DRAFT OPERATIONAL CERTIFICATE 
Under the Provisions of the Waste Management Act 

 
Village of Cumberland 

PO Box 340, 2673 Dunsmuir Avenue 
Cumberland, British Columbia 

V0R 1S0 
 
is authorized to discharge effluent to Maple Lake Creek from a municipal sewage system located in 
Cumberland, British Columbia, subject to the conditions listed below. Contravention of any of these 
conditions is a violation of the Waste Management Act and may result in prosecution. 
 
This operational certificate supersedes and amends all previous versions of operational certificate PE-
00197, issue under Part 3 Section 18 of the Waste Management Act. 
 
1.0 AUTHORISED DISCHARGES 

1.1 This subsection applies to the discharge of effluent to the Maple Lake Creek from a 
MUNICIPAL SEWAGE TREATMENT FACILITY. The site reference number for this 
discharge is E100753. 

1.1.1 The maximum authorized daily rate of discharge is 13,000 m3/d. 

1.1.2 Discharges to Maple Lake Creek from May 1 to September 30 (inclusive) each year 
shall meet the reclaimed water quality requirements as set out below.  

The characteristics of the discharge shall not exceed: 

5-day Biochemical Oxygen Demand - 10 mg/L 

Turbidity - 2 NTU (as a 24-hour average) 

- 5 NTU (any reading) 

Fecal Coliform -  2.2 CFU/100ml (median of 7 
consecutive tests) 

 - 14 CFU/100ml (in any sample) 

pH - 6.0 - 9.0 

Orthophosphate - 0.40 mg/L (4-month average). 
 

1.1.3 Discharges to Maple Lake Creek from October 1 to April 30 (inclusive) shall meet the 
effluent quality standards as set out below.  

The characteristics of the discharge shall not exceed: 

5-day Biochemical Oxygen Demand - 10 mg/L 

Total Suspended Solids -  5 mg/L 

Total Phosphorus -   1.5 mg/L 

Orthophosphate (as P)      0.8 mg/L 
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Ammonia (as N) (yet to be set) 

pH - 6.0 - 9.0 

Fecal coliform 200 CFU/100ml (outside the initial 
dilution zone) 

 
1.1.4 The authorized works are mechanical screens, one aerated lagoon, one polishing 

lagoon, multi-cell constructed treatment wetlands, supplementary phosphorous removal 
facilities, disinfection facilities, and related appurtenances approximately located as 
shown on attached Site Plan. 

1.1.5 The authorized works must be complete and in operation by ____________, 2009. 

1.1.6 The location of the facilities from which the discharge originates is Lot A, Plan 
23092,District Lot 24, Township 10, Nelson Land District and Lot C, Plan VIP 65968, 
Section 25, Township 10, Comox Land District. 

1.1.7 The location of the point of discharge is Maple Lake Creek upstream of Royston Road. 

 
2.0 GENERAL REQUIREMENTS 

2.1 Maintenance of Works and Emergency Procedures 
The Village of Cumberland shall inspect the authorized works regularly and maintain them in 
good working order. In the event of an emergency or condition beyond the control of the 
Village of Cumberland that prevents effective operation of the approved method of pollution 
control, the Village of Cumberland shall notify the Regional Waste Manager immediately and 
take appropriate remedial action. The Regional Waste Manager may reduce or suspend the 
operation of the Village of Cumberland to protect the environment until the approved method 
of pollution control has been restored. 

2.2 Bypasses 

The Village of Cumberland shall ensure that no waste is discharged without being processed 
through the authorized works unless prior written approval is received from the Regional 
Waste Manager. 

2.3 Process Modification 
The Village of Cumberland shall notify the Regional Waste Manager prior to implementing 
changes to any process that may affect the quality and or quantity of the discharge. 

2.4 Plans - New Works 
Plans and specifications of the new works shall be certified by a qualified professional 
licensed to practice in the Province of British Columbia, and submitted to the Regional Waste 
Manager for review prior to the start of construction. A qualified professional licensed to 
practice in the Province of British Columbia must certify that the works have been 
constructed in accordance with the submitted plans. 

2.5 Sludge Reuse and Disposal 
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Sludge generated by the treatment process shall be managed in a manner approved by the 
Regional Waste Manager and in accordance with the sludge management strategies 
developed in the Regional District of Comox-Strathcona. 

2.6 Standby Power 
The Village of Cumberland shall provide auxiliary power facilities to insure that during 
power outages, the discharge from the authorized works continue to meet the effluent criteria 
specified in this operational certificate. 

2.7 Odour Control 

Should objectionable odours, attributable to the operation of the sewage treatment plant, 
occur beyond the property boundary as determined by the Regional Waste Manager, 
measures or additional works will be required to reduce odour to acceptable levels. 

2.8 Effluent Upgrading 
Based on receiving environment monitoring data and/or other information obtained in 
connection with this discharge, the Village of Cumberland may be required to provide 
additional treatment facilities. 

2.9 Disinfection 

Although disinfection of the effluent is not required at this time, suitable provisions should be 
made to include disinfection facilities in the future. If disinfection is by chlorination, 
dechlorination facilities will also be required. 

2.10 Facility Classification and Operator Certification 
The Village of Cumberland shall have the works authorised by this operational certificate 
classified (and the classification shall be maintained) by the Environmental Operators 
Certification Program Society (Society). The works shall be operated and maintained by 
persons certified within and according to the program provided by the Society. Certification 
must be completed to the satisfaction of the Regional Waste Manager. In addition, the 
Regional Waste Manager shall be notified of the classification level of the facility and 
certification level of the operators, and changes of operators and/or operator certification 
levels within 30 days of any change. 

 
Alternatively, the works authorized by this operational certificate shall be maintained by 
persons who the Village of Cumberland can demonstrate to the satisfaction of the Regional 
Waste Manager, are qualified in the safe and proper operation of the facility for the protection 
of the environment. 

2.11 Infiltration and Inflow Reduction 
The Village of Cumberland shall take measures, in accordance with the strategies developed 
in the Liquid Waste Management Plan, to reduce the inflow and infiltration into the sewage 
collection system. A report shall be submitted once every year to the Regional Waste 
Manager that provides details of the measures taken in the preceding year to reduce inflow 
and infiltration. The first report shall be submitted on or before December 31, 2006. 

2.12 Operational Plan 
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The Village of Cumberland shall develop an Operational Plan, to be prepared by a qualified 
professional, which provides details for the proper operation and maintenance of sewage 
conveyance, treatment, disposal, including the monitoring details. The plan shall be certified 
by the qualified professional that it is adequate for the works being installed and the water 
reuse being proposed. The plan shall be submitted to the Regional Waste Manager for review 
prior to June 30, 2006. 

 

3.0 MONITORING AND REPORTING REQUIREMENTS 

3.1 Discharge monitoring 
3.1.1 Sampling and Analysis 

The Village of Cumberland shall install a suitable facility and obtain samples of the 
effluent for analysis as follows: 

 
Parameter Frequency Sample Type 

5-day Biochemical Oxygen Demand weekly grab 

Total Suspended Solids weekly grab 

Turbidity continuous not applicable 

Ammonia (N) monthly grab 

Orthophosphate (P) monthly grab 

Total Phosphorous monthly grab 

Fecal Coliform monthly grab 

Toxicity annually grab 

 
3.1.2 Flow Measurement 

Provide and maintain a suitable flow measuring and recording device for the effluent 
volume discharged to Maple Lake Creek. 

3.2 Receiving Environment Monitoring 

A receiving environment monitoring program shall be carried out by the Village of 
Cumberland. The program shall be established in consultation with the Regional Waste 
Manager. Based on the results of this monitoring program, the Village of Cumberland’s 
monitoring requirements may be extended or altered by the Regional Waste Manager. 

3.2.1 Sampling Stations 

The permittee shall establish and maintain six monitoring stations as follows and 
shown on the attached map: 

Station #A: (140124) Maple Lake Creek 100 m above Trent River 
Station #B: (127581) Trent River 200 m above Maple Lake Creek 
Station #C: (127582) Trent River 100 m below Maple Lake Creek 
Station #D: Trent River 200 m below Maple Lake Creek 
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Station #E: Trent River 1000 m above E&N Rail Bridge 
Station #F: Trent River at E&N Rail Bridge 

The exact sampling locations are subject to the approval of the Regional Waste Manager. 

3.2.2 Sampling and Analyses 

a) Substrate Sampling 

The permittee shall collect a sample of the substrate at three sampling sites at each station 
#B through #F once during the third week of May, June, July and September each year, 
commencing in the year 2006. Each sample shall be collected by a qualified professional 
biologist. Each sample shall be analyzed for Chlorophyll-a. 

This sampling program shall be reviewed after five years and may be reduced by the 
Regional Waste Manager if results are within the BC Approved Water Quality 
Guidelines. 

b) River Water Sampling 

The permittee shall collect a sample of the river water at each station A through F, at the 
same time the substrate samples are collected, and once during the months of October, 
November, January and March each year commencing in the year 2006. 

Obtain analyses of the samples for the following: 

Total Phosphorous (P); 
Ortho Phosphorous (P); 
Ammonia Nitrogen (N); 
pH; 
Temperature. 

This sampling programme shall be reviewed after five years and may be reduced by the 
Regional Waste Manager if results are within the BC Approved Water Quality 
Guidelines. 

3.3 Monitoring Procedures 
3.3.1 Sampling and Analytical Procedures 

Sampling shall be carried out in accordance with the procedures described in the “British 
Columbia Field Sampling Manual for Continuous Monitoring Plus the Collection of Air, 
Air-Emission, Water, Wastewater, Soil, Sediment, and Biological Samples, or by suitable 
alternative procedures as authorized by the Regional Waste Manager. 

 
Analyses are to be carried out in accordance with procedures described in the “British 
Columbia Environmental Laboratory Manual for the Analysis of Water, Wastewater, 
Sediment and Biological Materials, or by suitable alternative procedures as authorized by 
the Regional Waste Manager. 

Copies of the above manuals may be purchased from the Queen’s Printer Publications 
Centre, P.O. Box 9452, Stn. Pro. Govt. Victoria, British Columbia, V8W 9V7 (1-800-
663-6105) or (250) 387-6409), and are also available for inspection at all Environmental 
Protection Offices. 
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3.4 Reporting 
Maintain data analyses and flow measurements for inspection and every year submit data, 
suitably tabulated, to the Regional Waste Manager for the previous year. The first report 
is to be submitted by December 31, 2009. 

Based on the results of the monitoring program, the Village of Cumberland monitoring 
requirements may be extended or altered by the Regional Waste Manager. 

An annual report shall be prepared by an independent qualified professional which 
includes a summary and interpretation of the discharge and receiving environment 
monitoring results for the previous year. The report shall provide an assessment of the 
impact of this discharge on the receiving environment and recommended changes (if any) 
to the monitoring program. The first report shall be submitted by December 31, 2009. 

 
(FIGURE 4 to be attached to the final OC) 
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APPENDIX D 
 

CURRENT LISTS OF VILLAGE 
DRAINAGE AND SANITARY SEWER PROJECTS 

(DCC Update 2007) 
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PROJECT LISTING 
(DCC Update 2007) 

 
 
 
 

A) STORM DRAINAGE PROJECTS 
 
 
  PROJECT      COST ESTIMATE 
 
  Bruce Street and Lane    176,000 
  Bruce, Alley to Mill    121,000 
  Mill, Bruce to Hope    219,000 
  6th, Derwent to Keswick    394,000 
  Hope, Cumberland to Mill and Swamp 122,000 
  7th, Dunsmuir to Windermere   242,000 
  Ulverston, 7th to Lagoon   111,000 
  Dunsmuir, W of Ulverston to Royston 223,000 
 
 
B) SANITARY SEWER PROJECTS 
 
 
  PROJECT      COST ESTIMATE 
 
  4th, Ulverston to Lane South Ulverston 37,000 
  4th, from Lane to Windermere  58,000 
  Dunsmuir from Union to Creek  67,000 
  ROW North     67,000 
  West from Union to ROW   212,000 
  Area 3 Phase 3 gravity    243,000 
  Area 1 gravity     198,000 
   
 
 




