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Executive Summary 
 

The Village of Cumberland has a current population of 2750 and an anticipated growth to 

5000 within the limits of the Official Community Plan (OCP). 

Cumberland is located in the catchment of Maple Lake Creek, which flows into the Trent 

River, then into Baynes Sound in the Gulf of Georgia (Figure 1) The coast area contains a high 

fisheries and shellfish resource.  The Village of Cumberland is concerned to minimize or 

eliminate the urban impact on the Trent River and Baynes Sound. 

The Liquid Waste Planning Area is defined as all the lands within the municipal 

boundary and other upland areas contributing to the flow in Maple Lake Creek as it leaves the 

municipal boundary (Figure 2).  Land within the village boundary constitutes approximately 

60% of this watershed.  The remaining upland lands are within the Forest Land Reserve (FLR) 

and are being actively logged.  Cumberland is committed to the holistic management of all flows 

within the watershed, with the objective of continuing to reduce the footprint of the village on 

the surrounding and receiving environment. 

The sanitary sewage system has been subject to a discharge permit since 1967, with 

revisions up to the latest permit issued in 1997.  The receiving water for the discharge is Maple 

Lake Creek.  Previous assumptions on the assimilative capacity of Maple Lake Creek are no 

longer valid, and there is downstream impact on the Trent River from nutrient loads.   

Nutrient loads include nitrogen and phosphorous, of which phosphorous has been 

identified as the limiting nutrient on fish habitat in the Trent River.  The current permit imposes 
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a 1.0 mg/l limit on total phosphorous.  Nitrogen limits have not been separately identified.  It is 

anticipated that a process that significantly removes phosphorous will also reduce nitrogen. 

The Cumberland sewage collection system includes a large area of combined sewers 

where not only roof drainage but also street catch basins are connected.  Both Inflow and 

Infiltration are high.  All permits have required that steps be taken to eliminate stormwater from 

the flow to the treatment process.   

The current permit requires that the village prepare plans for the following: 

• source control 

• stormwater management 

• sludge wasting, screenings disposal, biosolids management 

• Inflow and Infiltration control 

• Storm / sanitary separation 

This Liquid Waste Management Plan (LWMP) process addresses all of these through a 

three-stage process: 

• Stage 1 

♦ identifies existing situation and objectives 

♦ assembles all previous studies and reports 

♦ identifies a set of options for treatment and management of flows 

♦ Identifies facilities requiring operational certificates 

♦ includes an extensive public input process 

♦ provides a guide and recommendations for subsequent stages 
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• Stage 2 

♦ examines in detail options for the treatment and management of flows 

♦ prepares comparative capital and operational costs 

♦ compares alternatives and recommends preferred option 

♦ Identifies requirements to be included in operational certificates 

♦ develops guide to supporting management practices and municipal regulations 

♦ includes an extensive public participation and review process 

♦ provides a draft Liquid Waste Management Plan 

• Stage 3 

♦ completes details and cost estimates for selected process 

♦ Complete discharge standards and operation requirements 

♦ Identify financing schedule 

♦ Develop implementation schedule 

♦ completes management guidelines and develops final municipal regulations 

♦ includes extensive public review and approval process 

♦ prepare draft Operational Certificate for Regional Environmental Protection 

Manager  

This report is the result of the Stage 1 process. 

The rate of effluent discharge varies significantly in response to storm flows in the 

combined sewers.  Rapid response to storm events can be identified in the flow meter records.  

These flows are highly dilute during winter discharges, but in summer the flows are very low and 

represent sanitary sewage without Inflow, Infiltration or combined flows.  The lack of dilution 
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results in high nutrient concentrations.  Due to the seasonal nature of the flows in Maple Lake 

Creek, there is negligible dilution in the receiving waters in summer and the effluent constitutes 

the majority of the creek flow. 

Alternative methods of treatment with capacity for phosphorous reduction have been 

identified including: 

• constructed wetlands, to include treatment for stormwater 

• sequencing batch reactor (SBR) 

• activated sludge system 

• chemical flocculation process 

• biological nutrient removal (BNR) 

• membrane filtration (with chemical addition) 

Other methods relying principally on aeration alone are not expected to reduce 

phosphorous and have the potential to release nitrogen as ammonia (extremely toxic to fish).  

Each of the identified options will be examined in Stage 2 for effectiveness in phosphorous 

removal, tolerance for flow variation, capital cost, Operation and Management costs and 

operator skill levels. 
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Abbreviations 
ADWF Average Dry Weather Flow 

AWWF Average Wet Weather Flow 

BAT Best Available Technology 

BMP Best Management Practices 

BOD Biochemical Oxygen Demand 

I/I Inflow and Infiltration 

LWMP Liquid Waste Management Plan 

MELP Ministry of Environment, Lands and Parks 

MMA Ministry of Municipal Affairs 

MOH Ministry of Health 

MSR Municipal Sewage Regulation 

O&G Oil and Grease 

OCP Official Community Plan 

PAG Public Advisory Group 

TAG Technical Advisory Group 

TSS Total Suspended Solids 
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Units 
d days 

h hours 

ha hectare 

igpd Imperial gallons per day 

igpm Imperial gallons per minute 

kg/ha kilogram per hectare 

l/c/d litres per capita per day 

l/ha/d litres per hectare per day 

l/s litres per second 

l/s/ha litres per second per hectare 

m metre 

mm millimetre 

m3/d cubic metres per day 

mg/l milligrams per litre 
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Glossary 
A glossary of terms to assist the non-technical reader of the report
aeration 

 

 

aerobic 

 

aerobic digestion 

 

 

anaerobic 

anaerobic digestion 

 

average dry weather flow 

(ADWF) 

average wet weather flow 

(AWWF) 

biochemical oxygen demand 

(BOD) 

 

 

 

 

- Inducing contact between air and a liquid by bubbling air 

through the liquid or agitating the liquid to promote surface 

absorption of air. 

- Requiring, or not destroyed by, the presence of free 

elemental oxygen. 

- Breakdown of suspended and dissolved organic matter in 

the presence of oxygen; usually associated with digestion of 

wastewater sludge. 

- Condition in which no free oxygen is available. 

- Degradation of organic matter through the action of micro-

organisms in the absence of elemental oxygen. 

- Sewage flow during periods of little or no rainfall. 

 

- Sewage flow during periods of extended or heavy rainfall 

(includes inflow and infiltration). 

- Quantity of oxygen needed to satisfy biological oxidation of 

the degradable fraction of organic matter contained in sewage 

in a specific time, at a specified temperature and under 

specific conditions.  (The oxygen requirement for conversion 

of ammonia to nitrates is termed Nitrogenous Biochemical 

Oxygen Demand and is not included in this BOD value.) 
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biosolids 

 

 

 

catchment area 

 

collection system 

 

commercial sewage 

 

 

 

 

discharge 

 

 

disinfection 

 

domestic wastewater 

 

 

- Inorganic or organic solid residuals from a sewage facility, 

or septic tank sludge, resulting from a municipal sewage 

treatment process, which has been sufficiently treated, that it 

can be beneficially recycled. 

- Area from which rainfall (or wastewater) flows to collection 

point or river.  (See also Watershed below) 

- A system of conduits, generally underground pipes that 

receives and conveys wastewater. 

- Sewage generated in areas predominantly commercial or 

business nature, includes sanitary wastes and waste resulting 

from the activities of the business itself.  (Commercial 

sewage may include wastewaters from laundromats, 

restaurants, car washes, and garages.) 

- The total amount of a solid, liquid or gaseous waste 

introduced into the environment from works, including 

effluent and reclaimed water. 

- Destruction, inactivation or removal of pathogenic 

microorganisms by any means. 

- Wastewater derived principally from fixture units of 

dwellings, business buildings, institutions, and the like.  (It 

may contain groundwater, surface water, or storm water.) 
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effluent 

 

filtration 

 

 

groundwater 

 

industrial wastewater 

 

infiltration (I) 

 

inflow (I) 

 

 

influent 

 

irrigation 

 

irrigation requirement 

 

 

- A liquid that flows out of a process.  May be partially or 

completely treated. 

- Removal of solid particles by passing effluent through a 

filtering medium such as sand, membrane, or any other 

comparable filter medium. 

- Subsurface water at or below a water table in fully saturated 

geological materials and formations. 

- Wastewaters from manufacturing and industrial processes 

distinct from domestic or commercial sewage. 

- Groundwater that enters the sewage collection system 

through leaking joints, cracks and breaks. 

- Extraneous flow that enters a sanitary sewer from sources 

other than infiltration, (including roof leaders, foundation and 

basement drains, and manhole covers). 

- Wastewater flow into a treatment plant, or treatment 

process. 

- Artificial application of water to lands to meet the water 

needs of growing plants not met by rainfall. 

- The quantity of water, exclusive of precipitation, that is 

required for crop production.  It includes surface evaporation 

and other unavoidable water waste.
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 lagoon 

 

 

land application 

 

municipal sewage 

 

 

 

 

 

 

nutrient 

 

 

organic 

 

 

 

 

organic loading 

- Any large holding or detention pond, usually with earth 

dikes, used to contain wastewater while sedimentation and 

biological oxidation occurs. 

- The recycling, treatment, or disposal of wastewater or 

wastewater solids to the land under controlled conditions. 

- Domestic sewage, wastewater or municipal liquid waste 

originating primarily from residences, but may include 

contributions from: 

- holding tanks in recreational vehicles, boats and 

houseboats, 

- commercial, institutional and industrial sources, and 

- inflow and infiltration. 

- Any substance that is assimilated by organisms and 

promotes growth; generally applied to nitrogen and 

phosphorus in wastewater, but also to other essential and 

trace elements. 

- Volatile, combustible, and sometimes biodegradable 

chemical compounds containing carbon atoms bonded 

together with other elements.  The principal groups of organic 

substances found in wastewater are proteins, carbohydrates, 

and fats and oils. 

- Amount of organic material usually measured as BOD5, 
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outfall 

 

parts per million (ppm) 

 

 

peaking factor 

 

phosphorous  

 

 

 

 

phosphorous removal 

 

 

primary treatment 

 

 

reclaimed water 

 

applied to a given treatment process; expressed as weight per 

unit time per unit surface area or per unit weight. 

- Point, location, or structure where wastewater or drainage 

discharges from a sewer, drain or other conduit. 

- Weight or volume units of a minor constituent present with 

each 1 million units of a solution or mixture.  (The more 

specific term milligrams per litre (mg/l) is preferred.) 

- Ratio of the peak instantaneous flow to average dry weather 

flow (ADWF). 

- An essential chemical element and nutrient for all life 

forms.  Occurs in orthophosphate, pyrophosphate, 

tripolyphosphate, and organic phosphate forms.  Each of 

these forms and their sum (total phosphorous) is expressed as 

milligrams per litre (mg/l) elemental phosphorous.  

- Refers to removal by the use of microorganisms and plants, 

or by the precipitation of soluble phosphorous by coagulation, 

flocculation and sedimentation. 

- Removal of a substantial amount of suspended matter, but 

little or no colloidal and dissolved matter.  Typically 

produces an effluent with BOD 130 mg/l and TSS 130 mg/l. 

- Effluent from a sewage facility that is suitable for a direct 

designated water use or a controlled use. 
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sanitary flow 

 

 

secondary treatment 

 

 

suspended solids 

 

tertiary treatment 

 

 

 

 

wastewater 

 

 

 

watershed 

- Domestic, commercial and industrial sewage flows at the 

point of source and not including extraneous infiltration or 

inflow amounts. 

- Any form of additional treatment (not dilution) that 

consistently produces an improved effluent containing not 

more than 45 mg/l each of BOD5 and TSS. 

- Insoluble solids that either float on the surface of, or in 

suspension in wastewater. 

- The treatment of wastewater beyond the secondary or 

biological stage.  Term normally applies the removal of 

nutrients, such as phosphorous and nitrogen, and a high 

percentage of suspended solids.  (Frequently referred to as 

advanced waste treatment.) 

- Spent or used water of a community or industry containing 

dissolved and suspended matter.  Traditionally referred to 

sanitary flows, but now expanded to include stormwater 

where quality has been affected by human actions. 

- Summit or boundary line separating waters flowing into 

different rivers or river basins; also describes the river basin 

enclosed by the boundary line.  (See also Catchment Area 

above). 
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1. Introduction 
 

 This report is submitted to the Ministry of Environment Lands and Parks (MELP) for 

approval as the Village of Cumberland Liquid Waste Management Plan - Stage One.  The 

process leading to municipal liquid waste management planning has been highly 

participative for residents, major landowners, municipal officials, provincial ministries and 

federal departments.  Because of this dedication to proper process, liquid waste management 

planning in Cumberland is built upon a strong foundation of public involvement and support.  

As in all municipal planning in Cumberland, liquid waste management has been driven by 

interested citizens and their elected public officials, the Village Council. 

 The report has been written in accordance with three primary reference documents; 

the Village of Cumberland Official Community Plan, December 1998(14), the MELP 

Guidelines for Developing a Liquid Waste Management Plan (5), August 1992, and the 

Village of Cumberland Council Liquid Waste Management Statement of Policy and Terms of 

Reference, June 1999.  (Appendix A). Other technical and policy documents have been used 

to supplement and support the intent of these primary references.  The objective of this report 

is to create a technically viable, socially acceptable, economically practical and 

environmentally suitable Liquid Waste Management Plan for the Village of Cumberland.  

This report must be considered in the context that effluent from the municipality is 

only part of the total waters entering the Trent River through Maple Lake Creek.  

Cumberland is located entirely within the catchment area of Maple Lake Creek but is not the 

only potentially environmentally harmful activity.  The creek around the Village is 

predominantly man-altered by forestry and various types of roadways.  Severe storm run-off 
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events due to steep topography in parts of the watershed raise concerns about the extremes of 

sedimentation and seasonal scouring of the receiving waters eco-system.  All of these flows 

taken together are considered to play a significant part in the resulting water quality and 

hydrology of the Trent River.  Although the Village of Cumberland must provide for 

acceptable effluent from the municipality into Maple Lake Creek, results of appropriate 

liquid waste management may do little to improve the quality of the receiving waters if the 

stormwater from other contributing areas of the Cumberland Watershed are not addressed.  

For this reason, the Village of Cumberland has taken a watershed based approach to liquid 

waste management planning, and LWMP, Stage 1 includes the preparation of a Stormwater 

Management Plan (17). 

The objectives of the LWMP are: 

• to reduce the total impact of the Village on the natural environment, 

• to improve water quality in Maple Lake Creek and Trent River downstream, 

• to implement a treatment system which is acceptable to the community, 

• to meet the requirements of the Ministry of Environment, Lands and Parks for 

liquid waste discharge. 

1.2 Municipal Sewage Regulation 
 

The Waste Management Act Municipal Sewage Regulation (16) became effective in 

July 15, 1999.  The Municipal Sewage Regulation (MSR) provides requirements that, if met 

by dischargers of municipal sewage, will ensure that their activity is not prohibited by 

Sections 3 (2) and 3 (3) of the Waste Management Act.  In other words, compliance with the 

MSR provides authorization for a discharge of municipal sewage in British Columbia.   
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The Waste Management Act prohibits any person from allowing waste to be 

introduced into the environment, except in a number of particular circumstances detailed in 

Section 2 of the MSR.  These include a Liquid Waste Management Plan approved by the 

Minister 

The MSR sets out a comprehensive set of criteria for the quality of effluent to be 

discharged in order that the impact of the discharge on the receiving water is acceptable.  The 

requirements for study and design to confirm an acceptable discharge are outlined in detail.  

Meeting all the requirements of the MSR is mandatory with only two exceptions: where 

discharge is under a previously issued permit; or where the parameters are examined and 

approved under a Liquid Waste Management Plan. 

The following are specific sections of Part 4 of the MSR that are particularly 

applicable to this Liquid Waste Management Plan: 

• Initial Dilution Zone, Section 5, allows for an initial dilution zone at the point of 

discharge.  In the case of Cumberland, the zone is of negligible extent. 

• The initial dilution zone (point of discharge) must be located at least 300 m away 

from sensitive areas such as recreational areas, shell fish areas, domestic water 

intakes, agricultural water intakes, or any other sensitive area requiring protection 

as defined by the manager. 

• The effluent quality is required to meet the criteria of Schedules 2 - 5.  These 

effluent quality limits are maximum values not to be exceeded. 

• The explicit requirements in the regulations for disinfection of the effluent depend 

upon a number of criteria.  In the case of Cumberland, disinfection has been 

required as a condition of earlier permits issued.  Toxicity testing of the 
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discharged effluent is required, except where the discharge quality meets a 

maximum BOD5 not exceeding 10 mg/l. and a maximum of TSS not exceeding 

10 mg/l.  Since these limits are required by other criteria in the regulations, 

separate toxicity testing is not anticipated (see below). 

• A person must not introduce effluent to water unless the effluent meets the quality 

standards as set out in Schedule 3, Discharges to Water, Section 11 and unless an 

environmental impact study has been conducted in accordance with Schedule 1, 

Section 8. 

• General, Section 14, requires that the sewage facility is properly designed and 

inspected by a qualified professional.  The requirements of a “large municipality” 

do not apply to Cumberland, as the design population does not exceed 5000 

persons. 

• Non-Domestic Waste Connection To Municipal Sewage System, Section 20, 

prohibits the release of non-domestic waste to a municipal sewage system unless 

the quality meets the Special Waste Regulations and the treatment plant owner 

ensures the final discharge meets the other requirements of the regulations.  The 

municipality must not accept the discharge of non-domestic waste unless the 

municipality has adopted a source control bylaw or demonstrates that such bylaw 

is not required to protect the facility or receiving environment . (Refer to 

Section 3.10 Source Control below.) 

• Semi Solid Wastes, Section 21, provides similar provisions for non-domestic 

waste . (Refer to Section 3.13 Septage Treatment and Disposal below.) 
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• Part 7, Monitoring, outlines extensive requirement for sampling, monitoring and 

reporting on effluent quality parameters.  The requirements of this part will be 

met and detailed in LWMP Stage 2. 

Schedule 1 details conditions of exemption under the provision of the Waste 

Management Act.  In these are requirements that must be met before effluent discharge is 

allowed. 

• Environmental Impact Studies, Section 8, outlines the criteria and parameters 

used in an Environmental Impact Study on the receiving waters.  The 

requirements of this part will be met and detailed in LWMP Stage 2. 

• Combined Sewers, Section 14, prohibits construction or expansion of a combined 

sewer system.  It also requires an assessment of the feasibility of sewer separation 

whenever repairs to an existing system are undertaken.  The extent and costs of 

separation will be studied in Stage 2. 

• Combined Sewer Overflows, Section 15, prohibits any CSO from a storm event of 

less than 5-year return period on any date after January 2004, unless the 

municipality develops a Liquid Waste Management Plan or conducts a study 

which promotes measures to limit CSOs.  This section identifies the criteria to be 

achieved by this plan for reduction in CSO, as well as criteria for the use of a 

treatment plant in handling CSO.  In the case of Cumberland, the impact of 

combined sewers on the treatment process is significant.  (These issues are 

addressed in 3.4 Wastewater Quantities, 3.5 Combined Sewer Overflows, and 

3.16 Options for Treatment below.) 
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• Sanitary Sewer Overflows, Section 16, establishes almost identical requirements 

as for CSOs above. 

• Inflow and Infiltration, Section 17, prohibits maximum average daily flows 

exceeding twice the dry weather flow to occur from a storm event of less than a 5-

year return period.  If a reduction below twice the dry weather flow is not possible 

or cost effective (based on a cost / benefit analysis), a number of treatment 

conditions are imposed, which must be addressed as part of a Liquid Waste 

Management Plan.  (Refer to Section 3.4 Estimated Wastewater Quantities, 

3.11 Inflow and Infiltration, and 3.16 Options for Treatment below.) 

Schedule 3, Standards for Discharges to Water, sets out various criteria for the 

characteristics of the effluent being discharged.  In the case of the Cumberland discharge to 

Maple Lake Creek, the following parameters are anticipated: 

• Treatment required for daily flow up to twice dry weather flow - High Quality 

Secondary. 

• Effluent quality for daily flows up to twice dry weather flow: 

• BOD5   10 

• TSS 10 

• pH  6.0 - 9.0 

• disinfection  probably 

• Total phosphorous 1.0 

• Orthophosphate  0.5 

• Ammonia   criteria to be established under Environmental

     Impact Study 
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• Interim Treatment requirement for daily flows greater than twice dry- 

weather flow  identical criteria to those above. 

Schedule 6 - Monitoring Requirements, will apply without modification and will be 

further identified in LWMP Stage 2. 

Schedule 7 - Design Standards for Sewage Facilities, will apply without modification 

and will be further identified in LWMP Stage 2. 

Except where an opportunity is provided to develop or justify alternative criteria 

through a Liquid Waste Management Plan, all criteria of the MSR must be met.   
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2. Background 
 
2.1 The Village of Cumberland 
 

 General  The Village of Cumberland has a population of 2750 (1999) within a 

municipal jurisdiction of approximately seven square kilometres.  The Village was originally 

built by a coal mining company in 1898 as a “company town” and infrastructure in the 

original core was relatively well planned for the time.  This planning clearly pre-dated the 

concept of modern day land use and any environmental or habitat protection concerns.  

Location  The Village is located four kilometres east of Comox Lake at the head of 

the Comox Valley on the east coast of Vancouver Island (Figure 1).  This geographic 

location means that the actions of Cumberland directly affect the communities downstream 

from the Village and adjacent to watercourses flowing into Baynes Sound and the Strait of 

Georgia. 

Urbanization Impact  One hundred years after the incorporation of Cumberland, 

urbanization of the Comox Valley has occurred and Cumberland, the original urban centre, 

has changed the least.  Municipal expansions over the intervening years only legitimized 

growth and development that had occurred outside the Village limits without any long term 

planning.  A large portion of the municipal sewage and water infrastructure is over sixty 

years old, although upgrading of critical components has occurred occasionally. 

Receiving Environment  All of the sanitary effluent and stormwater from the Village 

flows into Maple Lake Creek (Figure 2).  The discharge of sanitary effluent has a serious 

environmental impact on the creek and downstream in the Trent River, particularly from 

nutrient loading into seasonally low flows.  This impact has been identified since 1989 and 

Anderson Civil Engineering         Page 8  



Village of Cumberland  Final Report  
Liquid Waste Management Plan, Stage 1  February, 2001 
 
the concern has been reflected in progressively more stringent discharge permits.  (Refer also 

to Section 3.15) 

Future Development  As the only municipality north of Nanaimo that has the 

Vancouver Island Inland Highway within its boundaries, the Village of Cumberland is 

expected to experience large land development pressure within the next five years.  In light 

of this, the Village of Cumberland Official Community Plan of December 1998 plans for a 

population expansion to 5000.  (Refer to Section 3.2)  Coupling this doubling in size with the 

lowest real estate costs in the Comox Valley and an attractive heritage theme, there could be 

a threat to receiving waters from fast-paced development without well-planned infrastructure 

development and liquid waste management. 
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2.2 Current Municipal Operations 
 

The municipal Public Works Department is responsible to the Village Council, through the 

Chief Administrative Officer, for all aspects of Liquid Waste Management in the 

municipality.  The Department consists of the Manager of Operations and six crew members 

who provide predominantly in-house operation and maintenance of the sanitary sewage 

collection and treatment systems in addition to other assigned responsibilities for water, 

transportation, stormwater management, lands and facilities.   

The Public Works Department is responsible for all aspects of municipal liquid waste 

management infrastructure including: 

• operation and maintenance of the sanitary collection system; 

• operation and maintenance of the pumping stations, sewage lagoons and aerators; 

• operation and maintenance of the storm drainage system including open ditches, 

culverts, catch basins and pipe systems; 

• maintenance of the roadways, embankments and culverts;  

• building inspection and service connections. 

In addition to Public Works, the Manager of Operations is also responsible for: 

• land use planning; 

• subdivision approval; 

• building inspection; 

• bylaw enforcement. 

With respect to the physical management of liquid waste, the existing sanitary service 

areas are shown on Figure 3 and the stormwater catchment areas on Figure 4.   
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The sanitary sewer systems includes (1): 

• a combined sanitary/storm sewer collection system that provides: 

• sanitary sewer services to 507 of the 972 serviced lots (52%), including a 

fifteen unit apartment building, a 76 bed health facility, 63 commercial 

businesses and three light industrial sites; 

• partial storm drainage to 56 hectares (20%) of the urban catchment area; 

• a separated sanitary sewer collection system that services 465 of the 972 serviced 

lots (48 %); 

• unserviced areas with 49 private residential and five light industrial septic 

systems (Figure 3); 

• a two-cell, ten-acre facultative sewage lagoon with three aerators running 

continuously and a discharge flow meter on the effluent from the settling cell. 

Sewage Lagoon Service Capacity  The existing sewage lagoon was designed for a 

service population of 3000, leaving a current unused capacity of only approximately 250 

customers.  This design capacity is likely to be reached by 2002.  In light of the anticipated 

development, simple compliance with the new sewage discharge permit is not enough; an 

increased treatment capacity must be included in municipal planning. 

Collection Systems  Sanitary sewer collection systems are gravity fed except: 

• part of the combined sewers which pass through a single lift station immediately 

before entering the treatment lagoon; and 

• two industrial sites on the southern end of Ulverston Avenue which are serviced 

with a pump station and force main; this could become part of a sewer system 

servicing the unserviced septic fields in the area; 
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The urban storm systems include (17): 

• the combined sanitary/storm sewer systems, as above, 

• open ditches and partly culverted drainage in the Northern Urban Area, flowing to 

Maple Lake Creek, mostly upstream of the effluent discharge point, 

• open ditches and partly culverted drainage in the Southern Urban Area directed 

south to an un-named creek and wetland system. 

Untreated Storm Drainage Discharge  The natural flow through the wetland on the 

southern boundary of the Village is augmented and affected by six storm drainage discharges 

from the Village.  Cumberland is located 450 feet above sea level, and frequently 

accumulates snow while other local municipalities and districts have rain; thawing leads to 

surges in the urban storm drainage.  Uncoordinated urbanization of Cumberland could 

contribute more storm drainage with correspondingly greater surges of contaminants during 

heavy rainfall and thaw periods.  These issues have been identified (17) in the Stormwater 

Management Plan. 

The village boundaries also include undeveloped areas where the storm drainage 

remains in a natural state.  These lie to the north, west and southeast of the urban area. 

Existing Treatment Plant  The existing treatment plant was evaluated in detail by 

KPA in 1990(2) and found to be performing near optimum for a facultative lagoon.  Only 

screening, disinfection and a spare aerator were recommended. 

Recent routine effluent sampling (1996 – 2000) shows that the discharge consistently 

exceeds a secondary 45/45 (BOD/TSS) standard with typical results of 15/20.  These meet 
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the 1997 permit requirement for 30/30.  Occasional spikes have been traced to operational 

events, and procedures are being revise to eliminate these. 

Fecal coliform are generally low between May and September (100 or less) but 

significantly higher in the rainy seasons.  The low values can probably be attributed to the 

longer residence times. 

Total and Orthophosphate values are higher in summer (typically 3 and 2 mg/l 

respectively), and even in winter exceed the MSR regulation values (1.0 / 0.5).  This has 

been identified in earlier reports (8), (13) as a major target for improvement.   

Nitrate and Nitrite values are higher in winter and lower in summer, probably due to 

residence times and temperature.  These have not been separately identified as targets for 

treatment.  Ammonia levels rise in summer and have been recorded as high as 14.7 mg/l.  

Federal and Provincial water quality guidelines each establish ammonia concentrations 

(depending on temperature and pH) for salmonid bearing and rearing streams.  Control of 

ammonia production must be included in any process upgrade design.  

The existing treatment is generally performing as well as can be expected for the 

process as designed.  New or additional processes will be required to meet the goals of the 

LWMP. 
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2.3 Previous Sewage Effluent Discharge Permits 
 

1967 Sewage Effluent Discharge Permit  Permit No. 197 was issued August 25, 1967 

for a combined sanitary/storm discharge at an average rate of 125,000 igpd, but not 

exceeding a maximum rate of 1900 igpm.  The effluent was required to achieve TSS 70 and 

BOD 70.  The appendix to this permit refers to a maximum design for 1500 persons, 

separation of sanitary and storm sewers as a priority, and a zero discharge from mid July 

until all available storage capacity had been exhausted.  A faecal coliform limit of 35,000 

MPN/100ml was set. 

 

1971 Sewage Effluent Discharge Permit  The discharge permit was amended on 

September 28, 1971 to increase the allowable average discharge to 200,000 igpd but reduce 

the maximum rate to 1160 igpm.  The water quality was improved to TSS 60 and BOD 30, as 

well as a revision to the treatment process to refer to “mechanically aerated wastewater 

stabilization basin followed by a quiescent polishing cell”.  The load limit requirement of the 

population was deleted, but the other conditions remained.   

Studies were undertaken for the Village of Cumberland in 1987 (1), 1990 (2) and 

1991 (3) to develop solutions to address problems experienced in meeting the requirements of 

the 1971 permit, particularly summer flow elimination, and concerns with downstream 

impact on the Trent River.   

This permit remained unaltered until a major re-evaluation by Ministry of 

Environment, Lands and Parks (MELP) in 1995.  Their evaluation lead to discussions with 

the Village of Cumberland and finally culminated in the issue of a revised permit in 1997. 
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1997 Sewage Effluent Discharge Permit  MELP issued an amended permit 

(PE-00197) to the Village of Cumberland on December 3, 1997 with the objective of 

improving the effluent quality and reducing the impact on Maple Lake Creek.  At the date of 

issue, the basic requirements remained the same as the 1971 permit.  Two (future) dates were 

set for significant improvement in the effluent quality.  By May 1, 1999, the following had to 

be achieved: 

• Five day BOD 30, TSS 30, fecal coliform 200, total phosphorus 1.0 mg/l 

• Include disinfection and nutrient removal. 

By December 31, 1999 (since Comox Strathcona Regional District has not 

implemented a LWMP Process) the following activities must be scheduled and the terms of 

reference, development schedules and  implementation timetable submitted to the Regional 

Waste Manager: 

• Source control program; 

• Stormwater management plan; 

• Sludge wasting, screening disposal and biosolids management plan; 

• Inflow and infiltration control program; 

• Sanitary and storm sewer separation plan; 

• Increased discharge and receiving water monitoring. 

By September 1, 2015 the authorized maximum discharge rate is reduced to 2710 m3 

per day (414 igpm), in order to demonstrate that separation of the combined stormwater 

system has been achieved.   
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As an alternative to explicit compliance with the original discharge limits of the 

permit, to comply with the study requirements and to examine alternative (and potentially 

more economical) options, Cumberland began this Liquid Waste Management Plan. 
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2.4 Previous Infrastructure Studies 

 

In order to remain in compliance with the 1971 Sewage Effluent Discharge Permit, 

the Village of Cumberland commissioned a series of studies to review their options for 

wastewater management.   

A Master Sewerage and Drainage Plan, Ker Priestman and Associates, April 1987.(1)  

The report reviewed the existing sanitary sewer system, completed a computer model 

simulation, and identified areas of improvement and remediation.  The report identified the 

pattern and mechanisms of stormwater drainage and completed a computer model simulation.  

The impact of direct stormwater runoff on the sanitary sewer system was reviewed and 

recommendations were made.  In view of the predicted high capital cost of complete 

separation of storm and sanitary flow, the report recommended that further studies be 

undertaken to review improving the efficiency of the lagoon to accommodate and treat the 

current inflow.   

Feasibility Study for Sewerage and Wastewater Disposal, KPA Engineering Ltd., 

November 1990.(2)  The report addressed concerns with the capacity of the receiving 

environment and the effectiveness of the treatment lagoon process.  A more detailed 

investigation of the stormwater flows in the combined sewer system was made and better 

estimates produced.  Sampling of the process effluent, receiving waters at the point of 

discharge and downstream was undertaken.   

To eliminate discharge of nutrients to the creek in summer, the 1971 permit still 

required non-discharge of effluent during summer months. 
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Three alternative strategies were identified to meet this requirement: 

• Addition of a storage pond to retain summer flows 

• Use of spray irrigation seasonally for summer discharges 

• Construction of a bypass pipeline to the regional district treatment system. 

(These three options are discussed further in Section 3.16, Options for Treatment).    

Feasibility Study and Preliminary Design for Wastewater Treatment Improvements, 

KPA Engineering, October 1991.(3)  This report dealt with the detailed review of the lagoon 

treatment process and identified a number of minor modifications to the existing system.  In 

addition to minor improvements, it recommended the addition of a constructed wetland to 

improve the water quality discharge. 

Constructed Wetland for Stormwater Management, CK Ventures Ltd. et al, October 

1998.(12)  This study investigated the possibilities and effectiveness of using a constructed 

wetland for the treatment of wastewater flows from the Village of Cumberland.  The report 

concluded that: 

• A suitable and sufficient area of land was available adjacent to the lagoons 

• Separation of the combined sanitary and stormwater flows would not be necessary 

• Existing stormwater flows should be directed into appropriate sections of the 

constructed wetlands for treatment,  

• Low flow augmentation of the Trent River in summer was possible, in contrast to 

earlier studies, which were aimed at the permit requirements for zero discharge 

during summer.  This was possible due to a projected significant reduction in 

effluent phosphorus concentration in summer. 

In 1999, the Village of Cumberland embarked on a Stormwater Management Plan.   
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Stormwater Management Plan, Phase A, Northern Upland Area, Phase B, Southern 

Drainage Areas, Anderson Civil Engineering, May 2000(17).  Using detailed ground data 

collected by Comox Valley Project Watershed, the drainage in the Northern Upland area was 

modeled, and flows in Maple Lake Creek adjacent to the sewage lagoons were predicted.  

The effects of future logging and urban development were assessed.  The low impact of 

individual storm events was identified and the report confirmed that flows reflect the 

seasonal variation in rainfall (higher in winter, low in summer). 

The Southern Urban Area (which includes the Village) and the Southern Upland Area 

(outside the Village) were modelled.  The effect of wetlands along the southern municipal 

boundary is significant in attenuating short duration storms (less than 5 days) but has little 

impact on the overall monthly variation in runoff.  The decentralized stormwater system was 

noted and the flow dispersion characteristics confirmed.  A preliminary assessment of the 

contribution of flow to the combined sanitary system identified some benefits at low flow 

conditions.  An initial identification of appropriate Best Management Practices (BMP) for 

stormwater management was made.  Recommendations for future action included design 

standards for low impact streetscapes, detailed review of catchbasins to intercept “first flush” 

flows, and a public involvement and education program. 
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2.5 The LWMP Decision 

 

The requirements of the 1997 permit and MELP current policies of liquid waste 

management (recently confirmed in the new Municipal Sewage Regulation) do not allow 

further assumed treatment of flows once they are discharged to a natural water course.  The 

process for setting the discharge requirements follows environmental assessment of the 

downstream impact and is intended to minimise that impact.  The required monitoring 

programme is to confirm that the anticipated benefit is achieved and that downstream 

impacts do not exceed the predicted limits. 

Although study and subsequent management of all wastewater discharges in the 

context of the whole Cumberland watershed is not normally treated in depth in the LWMP 

process, they are as vital to environmental stewardship as any other aspect of liquid waste 

management.  The Village of Cumberland wants to do the right thing, not just the obligated 

thing. 

On February 8, 1999, the Cumberland Village Council resolved to enter into a Liquid 

Waste Management Plan (LWMP) process (Appendix A).  The Village Council acts as the 

Steering Committee for the Cumberland LWMP process and oversees the work in 

accordance with the BC Ministry of Environment, Lands and Parks (MELP) Guidelines for 

Developing a Liquid Waste Management Plan, August 1992.  To ensure that Cumberland’s 

LWMP policies meet the requirements of both local and provincial government, the MELP 

Regional Waste Manager (or delegate) serves as a member of the Steering Committee.  The 

objective of this process is to produce a LWMP, approved by MELP, which is in concert 

with the Village of Cumberland Official Community Plan, December 1998.   

Anderson Civil Engineering         Page 20  



Village of Cumberland  Final Report  
Liquid Waste Management Plan, Stage 1  February, 2001 
 

The Village Council is firmly committed to public participation in all aspects of 

community planning and strongly solicits the involvement of residents in the LWMP process.  

The following structure was provided to ensure a process open to the widest number of 

residents possible while ensuring an effective and efficient use of tax dollars . (Refer to 

original text in Appendix A): 

• The Steering Committee established a Public Advisory Group (PAG) of four 

residents through a public solicitation, with the chairperson serving as an ex-

officio member of the Technical Advisory Group, 

• The Steering Committee established a Technical Advisory Group (TAG) in 

accordance with the MELP Guidelines, with the Village Manager of Operations 

as the chairperson and ex-officio member of the Public Advisory Group, 

• The Village of Cumberland Official Community Plan, December 1998 constitutes 

the community input to commence the LWMP process.  The Zoning Bylaw 

Amendment also provides direction to the LWMP, 

• The PAG will: 

• advise the Steering Committee with respect to community desires and 

concerns regarding liquid waste management issues, 

• design the public participation element of the LWMP process and obtain 

approval of the design from the Steering Committee, 

• manage the public participation in the LWMP process with assistance 

from municipal staff, and 

• comment upon all TAG reports submitted to the Steering Committee. 

• The TAG will: 
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• seek input from the PAG, and confirmation from the Steering Committee, 

with respect to any community planning issues, 

• produce a draft LWMP for review by the Steering Committee and PAG 

that embraces environmental, economic and quality of life issues as best 

as possible, 

• produce a LWMP Stage 1 report in accordance with the order, schedule 

and funding approval, and  

• comment upon all PAG reports submitted to the Steering Committee. 

The original structure has been modified to include the use of an outside consultant 

for experience, technical input, draft report preparation and publication resource. 

 

Anderson Civil Engineering         Page 22  



Village of Cumberland  Final Report  
Liquid Waste Management Plan, Stage 1  February, 2001 
 
3. Liquid Waste Management 
 
3.1 Introduction 
 

As developed from the OCP, the objective of the Village of Cumberland is to reduce 

the impact of the village on the natural environment by the greatest possible extent.  The 

village is located within the watershed of Maple Lake Creek, a significant tributary of the 

Trent River.  (Refer to Figure 2.)   

The underlying objective of the Liquid Waste Management Plan -Stage 1 is to 

identify all flows of wastewater (sanitary and storm) within the LWMP boundary, to assess 

the quantity and quality of these flows, and to identify possible options for addressing the 

negative impact.   

While LWMP Stage 1 sets out to identify and characterize all flows affected by the 

village, the financial resources available to implement any recommendations are severely 

limited.  The issue of costs will be dealt with in LWMP Stage 2.  At the end of Stage 2, 

viable options will be identified.  Stage 3 will be the implementation plan. 

The common goal of both MELP and the Village of Cumberland is to achieve zero 

pollution of the environment.  The assimilative capacity of the receiving environment, in 

particular Maple Lake Creek and Trent River, is of concern to MELP and the Village.  The 

goals of this LWMP are to develop a phased approach to management of all liquid wastes, 

reducing the impact in the receiving environment (to within MELP requirements), achieving 

this within the available financial resources of the village, and ensuring that there is a 

thorough and comprehensive public involvement in the development of the plan.   
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The OCP is a clear statement of the objectives and policies regarding future land use 

within the village.  The OCP was created after extensive public consultation and provides a 

clear statement of the growth management objectives and rationale for subsequent land use 

regulations.  Completion of the OCP was followed by a revision (June 1999) of Zoning 

Bylaw No. 717, 1997.  Completion of this LWMP is the final step in the creation of a 

development strategy and regulations for the Village of Cumberland.   

3.1.1 Study Area 
 

The location of the Village of Cumberland and the Trent River are shown on Figure 

1. 

The study area of this report is depicted in Figure 2, LWMP Area Boundary, and 

encompasses the catchment area that contains the majority of the Village of Cumberland.  

The remaining lands within the Village boundaries, but outside the primary catchment area, 

slope west to Perseverance Creek and to the east towards the unincorporated area of Royston 

(see Fig. 4 - Eastern Urban Area.). 

The Cumberland Watershed draining to Maple Lake Creek includes five principal 

sub-watersheds . (Refer to Figure 4): 

• Northern Upland Area - A rural area with very little development.  This area has a 

number of natural wetlands, and several lakes, including Maple Lake.  The 

majority of this drainage basin lies outside the municipal boundaries and has not 

been previously defined or considered in local government plans; 

Anderson Civil Engineering         Page 24  



Village of Cumberland  Final Report  
Liquid Waste Management Plan, Stage 1  February, 2001 
 

• Northern Urban Area - The north part of the village is partly developed with open 

ditches and culverts.  The majority of the flow reaches Maple Lake Creek north of 

the point of discharge from the municipal sewage lagoons; 

• Combined Sewer Area - The urban village has a combined sewage system that 

captures significant volumes of stormwater.  The flow is piped directly into the 

sewage lagoon and is included in the sewage treatment process. 

• Southern Urban Area - Along the southern village boundary is a garland of 

wetlands and ponds connected by an un-named creek flowing eastward.  The 

urban catchment is to the north and includes the stormwater not captured by the 

combined sewer system; this flow is partly culverted and partly in open ditches; 

• Southern Upland Area - A rural area with no development, and all flow overland 

or in creeks.  The area includes land south of the municipality and within the 

Forest Land Reserve.  The Southern Upland Area and Southern Urban Area drain 

into an unnamed creek and eastwards into Maple Lake Creek; 

In total, the Cumberland Watershed contains approximately 1110 hectares of land 

including 460 hectares of managed lands in the Forest Land Reserve (FLR) outside the 

Village.  The remaining 650 hectares are within the Village boundaries and range from 

protected natural environment to dense commercial development.  All flows within the 

Cumberland Watershed converge on Maple Lake Creek before traveling four kilometres to 

the Trent River and subsequently six kilometres to Baynes Sound and the Georgia Strait. 

The Eastern Urban watershed is approximately 90 hectares, including the Inland 

Island Highway, lands in the FLR and 23 hectares of light industrial land.  The lands within 

the FLR are not available for urban development and do not require liquid waste planning 
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unless they are removed from the reserve.  The industrial lands form a unique Development 

Permit Area in accordance with the OCP; an Environmental Impact Assessment is required 

before any development can occur.  Although the Impact Assessment will include liquid 

waste management, these lands are included in this report as a separate flow regime outside 

the Maple Lake Creek watershed, but draining eastwards by Roy Creek to Baynes Sound. 
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3.1.2 Community Planning 
 

The Official Community Plan (14), 1998, was created following a period of extensive 

public involvement.  This process established the sound foundation of community 

involvement in the planning process, which has been continued in the LWMP.  The OCP also 

established a number of goals and objectives, which establish the foundation and direction 

for this LWMP:  The following are quoted from the OCP: 

2.1  The Community Vision   

Cumberland is a village surrounded by forest that maintains the historic sense of a 

village community.  It is a community that is socially, economically and ecologically viable, 

a place where people of all ages can live, work and play. 

2.11  Infrastructure Components 

3. To ensure sanitary sewage collection, treatment and disposal facilities are 

maintained, and to reduce any detrimental environmental effects from this system. 

4. To provide a system of storm drainage which has little impact on the existing 

natural drainage systems. 

6. To provide municipal services to those areas of the village that are not currently 

fully serviced. 

7. To ensure the availability of services to meet existing and future community needs 

in a cost-effective manner. 
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3.4  Industrial Development 

The intent is to provide an area for industrial development with lots requiring 

minimal municipal services away from residential areas 

3.4.1 Surface water is adequately managed to ensure post development stormwater 

flows leaving the site do not exceed those of predevelopment flows. 

3.8 Infrastructure Components  

3.8.1 .... the generation of additional revenues from the following sources would be 

considered: 

• Treating septic tank wastes from rural areas of the Regional District; 

• Infrastructure grants from either the federal or provincial government; 

• Revenue from Development Cost Charges; 

• Tax revenue from new development 

4.3 Industrial Areas 

4.3.1 General Industrial (DPA No. 3A) 

• Stormwater 

........it shall be required that each development prepare a stormwater management 

plan that has as its goal the maintenance of post-development flows equivalent to 

those of pre-development flow patterns and volumes over the entire wet weather 

season .... may make use of such devices as wet or dry detention ponds, 

constructed wetlands, ...... 
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3.1.3 Land Use Planning 
 

Following completion of the OCP in 1998, Zoning Bylaw No. 717(9), 1997 was 

revised for compliance with the OCP and reconfirmed with Bylaw No. 735 on June 7, 1999. 

The definitions of permitted uses and lot coverage are typical for municipal 

requirements, and do not require specific discussion in the LWMP.  The following use is 

prohibited in any zone: 

The slaughtering, rendering or processing of any fish or animal product or by-

products. 

As these processes can add a very high loading to the sewage treatment plant, it is 

significant that they are prohibited, and reinforces the generally domestic nature of the 

sewage. 

The uses permitted in the commercial and industrial areas typically do not generate 

significant sewage volumes or poor quality.  The permitted commercial uses include 

restaurants and hospitality industry uses, but the total of these uses within the village is not 

anticipated to produce a significant loading on the sewage treatment process.  The uses 

permitted under industrial zonings do not explicitly identify any high sewage uses, and 

indeed such would not conform to the intent of the OCP. 

In the residential zones, the setbacks and permitted lot coverage are typical for 

municipal development.  The zoning regulations are not expected to provide storm drainage 

runoff higher than typical municipalities.  The Stormwater Management Plan, Phase B, (17)  

confirms the existing situation and recommends improvements.  The issue of Effective 

Impervious Areas (EIA) is addressed in Section 3.14. 
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Additional restrictions on activity that would generate poor quality wastewater are 

discussed in Section 3.10. 
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3.2 Projected Population and Industrial Growth 

 

The projected final population of the Village of Cumberland, interpolated from the 

Village of Cumberland Official Community Plan (14), December 1998, is approximately 5000 

people.  This is determined by taking the official population from the 1996 Canadian Census 

at 2,548 people in 988 dwellings and adding a projection of the greatest density of residential 

zoning (R1 A) onto all the undeveloped designated residential lands.  This projection of the 

maximum population is realistic, as the FLR surrounding the Village effectively creates an 

urban containment boundary. 

Industrial growth is projected by development of existing industrial designated lands.  

The only lands designated and undeveloped are the four parcels included in BC Land Titles 

Plan 1930 (totalling 23 acres) within the Eastern Urban Area (Figure 4).  This land is not 

tributary to Maple Lake Creek or the Trent River.  On-site treatment of sanitary sewage will 

be required before discharge to ground on site. 

Population increases are expected in irregular jumps following the general economic 

swings on Vancouver Island.  A small level of development and population increase can 

represent a large percentage gain in a short period.  The projected final population of 

approximately 5000 will take 25 years to achieve at 2.75% growth rate.  Although growth 

rates very significantly over time, this is a realistic average. 
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3.3 Septic Tanks and On-site Disposal 

 

Although the majority of the Village properties are connected to the sewer system, 

there are 54 private septic systems (Figure 3).   

All of the existing systems will be encouraged or required to connect to the sewer 

system as follows: 

• 2706 Second Street - to be included in municipal collection system upon 

development of OCP designated residential land surrounding the properties; 

• 11 existing Maple Street properties (lot A, Plan 26084) - to be included in the 

municipal collection system upon development of the properties in accordance 

with the preliminary approvals issued; 

• 4665 Cumberland road - this property was approved by the municipality without 

frontage on the sanitary sewer collection line; it does not have documented on-site 

treatment operation problems and is not in an environmentally sensitive area; this 

property will be left on a septic field; 

• 3459 Hope Road - this property has access to the sanitary sewage collection 

system and will be required to connect; 

• 3444 Hope Road, light industrial properties on east Cumberland Road - these 

properties do not have documented on-site operation problems but are located 

within the environmentally sensitive area around Maple Lake Creek and will be 

required to connect to the municipal sanitary sewage collection system when 

available; 
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• Eastern end and south side of Royston Road - these properties do not have 

documented on-site operation problems but are located within the environmentally 

sensitive area around Maple Lake Creek and will be required to connect to the 

municipal sanitary sewage collection system when available; 

• Union Road and the eastern end and northern side of Royston Road - these 

properties are outside of an environmentally sensitive area and do not have 

documented problems with on-site treatment operations but are located on the 

high ground immediately around Maple Lake Creek and will be encouraged to 

connect to the municipal sewage collection system when available. 

The light industrial area of East Cumberland (Figure 4 - Eastern Urban Area) lies 

beyond the Island Highway.  Alternatives for sewage include ground disposal or pumping 

across the highway to the municipal system (See Section 3.6).  On-site disposal is expected 

to be practical and economical. 
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3.4 Estimated Wastewater Quantities 
 

The wastewater flow reaching the treatment plant is composed of three components: 

• domestic sanitary sewage and commercial / industrial wastewater flows; 

• normal inflow and infiltration (I&I) in the sanitary collection system; 

• directly connected stormwater flow in the combined sewer system. 

Flows discharged from the treatment lagoon have been measured by a recording flow 

meter since 1992.  The instantaneous flows are recorded on a seven-day chart recorder in 

imperial gallons per minute and totalised on a monthly basis.  The records show a high 

variation of flow, and the impact of storm events.  

Previous studies and analyses have attempted to separate the total flow into the three 

components identified above.   

Feasibility Study for Sewerage and Wastewater Disposal, KPA Engineering Ltd., 

November 1990 (3).  This report included extensive analysis of the water consumption and 

computer modeling of sanitary and stormwater flows.  The report concluded that 

measurement of the domestic water supply was an unreliable basis for determining the design 

sewage flow.  After extensive analysis, the report suggested a minimum sewage flow for a 

population of 1,930 (in 1990) of 111 igpm (725 m3 per day) and a maximum winter flow of 

19,020 igpm (124,500 m3 per day).  The report established a number of recommended 

criteria for I & I in new sewers and old sewers, and evaluated alternative scenarios with 

complete or partial separation of the combined sewer system.  (See Sections 2.4 and 3.16.) 

These flow extremes are far wider than normally set in municipal standards but may 

reflect the condition of the infrastructure.  
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Constructed Wetland for Stormwater Management, CK Ventures Ltd. et al, October 

1998, (12)  This report reviewed the daily sewage discharge metered records since 1992 and 

prepared an analysis of these flows on a monthly basis.  The report assumed that the existing 

combined sewers would remain combined, but that new serviced areas would have separated 

sanitary and storm systems.  An increase from the 1996 population of 2,560 (including 132 

unserviced lots) to an ultimate population of 5,500 (since corrected to 5000 for the LWMP) 

was expected to increase the base sanitary flow together with an increase in I&I proportional 

to the increase in area served.  The direct stormwater flow would not increase, since no 

further combined service areas were anticipated.  Total inflows to the treatment plant for the 

present and future populations were estimated as follows: 

  1998  Ultimate 
  m3/day  m3/day 

Population 2430  5500  

@425 l/c/d  1030  2340 

Area   ha 120  200  

I&I @ 15m3 /ha/day  1800  3000 

Total Design Flow  2830  5340 

Minimum Month  790  2340 

Maximum Month  5530  8040 

Storm Flow  2700  2700 
 

These unit flows were selected based on observation of flow records and to match the 

low summer flows and winter peaks.  The per capita sanitary flow is only 60% of commonly 

used municipal standards for the east coast of Vancouver Island, and the Inflow and 
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Infiltration allowance is 50% higher.  These indicate lower base sanitary flows, but much 

higher seasonal inflows.  Some of the difference between the two projections can be 

attributed to an analysis of continuous records by KPA and of daily averages by CK 

Ventures. 

Both analysis identify high Inflow and Infiltration of stormwater and groundwater to 

the collection system.  No analysis to separately identify Inflow from Infiltration has been 

done . (Refer also to Section 3.11). 

Additional definition of the area serviced by the combined sewers and the extent to 

which stormwater is added to the sanitary sewer system will be developed in future phases of 

the stormwater management plans.  The extent to which the flows must be identified and 

categorized depends on the treatment process selected for study in LWMP Stage 2.  In the 

case of a constructed wetland that accepts stormwater as well as sanitary flow, it is less 

important to identify which component of the stormwater reaches the process through the 

sewage collection system and which portion reaches it directly as stormwater.  In the case of 

a secondary or tertiary treatment process directed at the sanitary sewage, it is important not 

only to identify but also to progressively eliminate as much of the stormwater as possible to 

reduce the hydraulic loading on the plant. 

Further analysis of the stormwater flows and correlation between rainfall events and 

lagoon discharge should be undertaken in LWMP Stage 2.  This will be important in 

correctly allocating capital costs to the required works. 
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3.5 Combined Sewer Overflows 
 

Combined Sewer Overflows (CSO) can only occur from the combined system in the 

southern half of the village.  There are no overflows designed into this system and any event 

would be considered an emergency.  Previous computer simulation (1) (1987) indicated that 

there might be areas of insufficient pipeline capacity for combined flows and recommended 

improvement.  Cumberland has completed a bypass for one section and some minor repairs 

and upgrades.  There are no reports of sewage overflowing from this system in times of high 

rainfall.   

Detailed investigation and analysis (recommended for LWMP Stage 2) will identify 

any areas where the potential for CSO exists.  Corrective action, including upgrades and 

replacement will be identified in LWMP Stage 2, conforming to the requirements of the 

MSR. 

The results of previous studies (KPA 1990(2), Kerns 1998(12)) have indicated that the 

combined flows should remain unseparated, and that sufficient capacity should be included 

in the piping and treatment system to handle these combined flows.  This recommendation 

should be reviewed in LWMP Stage 2 when the capital costs for alternatives are evaluated. 

The cost of duplication of storm and sanitary systems will be high, but the impact of 

additional flows on some treatment processes will be considerable.  The total installed and 

operating cost for alternative degrees of separation and treatment will be addressed in Stage 

2. 

Anderson Civil Engineering         Page 37  



Village of Cumberland  Final Report  
Liquid Waste Management Plan, Stage 1  February, 2001 
 
3.6 Commercial Wastes 
 

The OCP (14) has designated only a limited amount of land for commercial use.  The 

majority is concentrated in the downtown commercial core.  Waste from this area is expected 

to be limited to restaurant and food preparation wastes in addition to normal domestic 

sewage.  Other wastes would constitute solid wastes and are handled through Cumberland’s 

participation in the Regional Solid Waste Management Function. 

The restaurant and other food wastes can impose a high load on the treatment process.  

To reduce this, a source control programme should be implemented.  This would include 

education, inspection and appropriate bylaws and guides.  This work should be undertaken 

with Stage 2.  (Refer to Section 3.10.) 
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3.7 Industrial 
 

The OCP (14) includes industrial lands in only three (3) areas.  These are as follows: 

• North of Cumberland Road, Zoned I-2, Heavy Industrial.  This area is used for 

concrete ready-mix plant and wood processing.  Properties are currently serviced 

by septic field, but can be connected to the gravity sewer system.  At present the 

effluent is exclusively domestic sewage, and should be limited to this quality by 

source control regulations.  An education and inspection programme can be 

implemented, with reference to the Ready Mix Concrete Industry Environmental 

Code of Practice (Environment Canada). 

• North of Cumberland Road, Zoned I-3, Extraction Industrial.  This area is 

exclusively a gravel extraction and processing area.  Sewage disposal is onsite 

for domestic sewage. 

• North of Ulverston Avenue at Dunsmuir Avenue, Zoned I-2, Heavy Industrial 

and I-1, Light Industrial.  This area is serviced by a sewer pump station and force 

main to the treatment lagoons.  With the exception of the commercial laundry, all 

waste is domestic sewage.  The laundry waste has only a moderate impact on the 

flows and a minimum impact on the quality.  (Refer to correspondence in 

Appendix C. 

• East of the Inland Island Highway, Zoned I-1, Light Industrial.  This area, 

commonly referred to as “Crown Lands”, was designated to provide additional 

industrial tax base for the village.  It is intended for uses that will generate only 

domestic sewage.  Since this is a Designated Permit Area (DPA 3B), detailed 
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studies will be required before any development is approved.  Sewage disposal 

alternatives include septic tank and ground disposal on individual sites, or a 

municipal collection system and pumping across the Island Highway to the main 

sewage treatment system. 
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3.8 Solid Waste Disposal 
 

Solid waste disposal for the municipality utilizes the Pigeon Lake Landfill facility 

north of the village.  Cumberland participates in the Regional Solid Waste Management 

Function.  It is the policy of the village to provide solid waste disposal services with 

appropriate cost recovery and to continue to support the Regional Waste Management Plan. 

The impact of the regional solid waste disposal sites on the Northern Upland 

Catchment Area has been addressed in the report Stormwater Management Plan (17), Phase A 

(May 99). 

All septage in the Regional District is handled at the central treatment plant in Comox 

. (Refer to Section 3.13).  No change is anticipated.  Sludge volumes from the current 

aeration facility have been minimal and have been retained on site.  Biosolids from future 

treatment plants may be either disposed of at the Landfill Site or combined with disposal 

from the Regional Treatment Plant for beneficial reuse.  More detail will be addressed, with 

costs, in LWMP Stage 2. 
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3.9 Regional District Context 
 

The Village of Cumberland is located within the Comox Strathcona Regional District, 

adjacent to the cities of Comox and Courtenay and to the west edge of the limit of 

development.   

Previous referenda in the Regional District to conduct a LWMP have failed, and 

consequently there is no formal regional plan as context for this LWMP. 

The Regional District operates an extensive sewage collection system by trunk main, 

treatment plant and marine outfall.  The Regional System serves Courtenay, Comox and CFB 

Comox only; it was not designed or constructed with any capacity to accommodate sewage 

from Cumberland.  The system is expected to be  transferred  from the Regional District to 

the jurisdiction of the City of Courtenay and the Town of Comox within the next few years.   

Regional District staff are developing a policy for septage collection and treatment . 

(Refer to Section 3.13). 

The Regional District operates a Regional Solid Waste Management Facility (locally 

at Pigeon Lake) in which the Village of Cumberland participates.  (Refer to Section 3.8). 

 

Anderson Civil Engineering         Page 42  



Village of Cumberland  Final Report  
Liquid Waste Management Plan, Stage 1  February, 2001 
 
3.10 Source Control 
 

The Village of Cumberland does not yet have a specific source control bylaw, but one 

should be prepared as part of this LWMP.  The intent of such a bylaw is to prevent the input 

of wastes into the sewer system that would have a detrimental impact on the collection 

system, the treatment process, plant operators or the receiving waters.  The objective of the 

bylaw would be to limit incoming wastes to essentially domestic waste.  Wastes with a high 

organic content, excessive oil or grease, high metals or other contaminants should be pre-

treated at the source prior to discharge to the sewer system.  Pre-treatment at the source is 

generally less expensive and more effective since the process can be directed specifically at 

the contaminant.  The effectiveness of the source control bylaw lies in the public knowledge 

that it exists.  It may be used to restrain a polluter when the specific contaminant can be 

traced upstream to a particular source; chronic violations can be dealt with through the 

courts. 

General limitations on acceptable land uses in Cumberland are defined in the OCP (14) 

and Zoning Bylaws (9).  These prohibit or limit many activities that could potentially generate 

unsuitable wastewater . (Refer to Section 3.1.3). 

Source control of stormwater pollutants by public education is recommended in the 

Stormwater Management Plan(17). 
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3.11 Inflow and Infiltration 
 

In addition to the normal flow of sewage in the pipes, two additional sources of liquid 

add to the peak flows.   

Inflow results from the connection of stormwater directly into the sanitary sewers.  In 

the combined sewer area, sources include direct connection of building and roof drainage as 

well as street catch basins.  Some additional flow enters through manhole lids.  In the areas 

of separate sanitary sewers and stormwater system, the inflow is from unauthorized 

connections and through manhole lids.   

Infiltration, in contrast, enters the sanitary system through poor joints in the sewers 

and manholes.  Earlier studies (1987, 1990) on the sanitary sewer system have identified high 

values for infiltration, particularly in the older sections of lines.  High infiltration should be 

avoided where sanitary flow is directed to a conventional secondary treatment process, since 

the capital costs of the process increases with hydraulic capacity.  The effect of high 

infiltration or inflow is less important for a constructed wetland treatment process, although 

is does have an impact on the effectiveness of the aerated lagoon stage of the process.   

High infiltration in the winter corresponds to high exfiltration in the summer.  This 

represents contaminated sewage escaping into the ground and may result in potential 

contamination of the ground water, or occasional surfacing. 

The Village of Cumberland should undertake an I&I identification and reduction 

program.  The aggressiveness, and cost, of this program will depend upon the treatment 

process selected in Stage 2.  In the case of a constructed wetland, a less aggressive approach 

may be taken since this alternative is anticipated to include stormwater flows also.  In the 
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case of a sophisticated secondary or tertiary treatment process, a very aggressive I&I 

reduction program will be necessary for overall capital cost effectiveness.   

The Municipal Sewage Regulation requires effective elimination of I&I unless 

otherwise addressed in a Liquid Waste Management Plan.  Although earlier studies (1) (12) 

recommended against separation of the sewers (reduction of Inflow), an aggressive 

programme to reduce Infiltration is recommended.  Combined sewers have been identified in 

the Stormwater Plan (17) as a technique to divert low initial flows and “first flush” to a 

treatment facility.  The extent of sewer separation and the cost of the repair and replacement 

programme will be addressed in Stage 2. 
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3.12 Opportunities for Effluent Reuse 
 

MELP requires that effluent reuse be addressed in the LWMP.  Effluent Reuse is the 

use of treated effluent in a beneficial manner, and in particular where this could be used to 

offset the use of treated domestic water.  Effluent reuse is not the same as land disposal, 

which is simply the disposal of effluent by applying it to land at as high an application rate as 

possible.   

Earlier studies (2) examined opportunities to divert effluent from Maple Lake Creek 

during summer months as required by PE-00197.  These were basically land disposal 

alternatives. 

The wetland study (12) identified a beneficial reuse for stream flow augmentation on 

the creek during summer months when the natural flow is minimal.  As there will be 

negligible dilution of effluent, quality must be high.  This should be examined in detail in 

Stage 2. 

The new Municipal Sewage Regulation (MSR) have clearly set out the criteria for the 

quality and safety of effluent to be reused in place of domestic or irrigation water.  

Appropriately treated effluent can be used for agricultural or residential lawn irrigation, and 

in some municipalities has been proposed for fire protection.  The cost of treatment to MSR 

standards for reuse can be high. 

Effluent reuse for irrigation or fire protection is only considered economical where 

the cost of providing treated domestic water is high or the availability is low.  In the case of 

Cumberland, there is an ample and economical supply of domestic water at excellent 

pressure for all purposes. 
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3.13 Septage Treatment and Disposal 
 

Properties serviced by onsite individual sewage disposal should have their septic 

tanks pumped out every three or four years.  The disposal of this septage is a problem in all 

jurisdictions where no specific provision has been made.  Current practices within the 

Comox Strathcona Regional District are under review.  Only the incorporated areas of 

Comox, Courtenay and Cumberland are served by sewage collection and disposal systems.  

The remaining areas rely on septic systems, and consequently generate septage from the 

occasional pumping from these units.  

Alternative methods for disposal of septage include: 

• direct disposal to land either onto the surface, into lagoons or in subsurface trenches 

• separate treatment including digestion, biological treatment, chemical treatment and 

disinfection and composting 

• acceptance into existing sewage treatment facilities for treatment with the normal 

domestic sewage flows. 

Within the Village of Cumberland there is no facility for the disposal of the septage 

pumped from septic tanks.  Septage is accepted at the Courtenay Comox treatment plant and 

septage is hauled there from the south section of the Regional District including Cumberland. 

Within the municipal boundary, approximately 54 lots are served by on-site disposal 

systems.  (Figure 3.)  In some areas with sewer service, properties were required to retain 

existing septic tanks to pretreat flows before discharge to the municipal sewers.  The number 

of these septic tanks is not known.   

Although a well maintained septic system could be pumped at any time of the year on 

a maintenance basis, typically tanks are pumped on an urgent basis when problems develop, 
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typically during the winter months.  The problem of septage disposal is therefore a seasonal 

one typically during the wetter winter months.  If discharge were allowed into the existing 

municipal sewer system, it is probable that this would occur at times of higher and more 

dilute flow.  With the current treatment process, a relatively small amount of septage 

introduced seasonally might be accepted.  This should be studied in Stage 2  

Discharge of septage into the municipal system does, however, cause other problems.  

As septage is generally concentrated domestic sewage, which has been sitting in an anaerobic 

condition for some time, it is an extremely unpleasant liquid.  The safe handling of this liquid 

requires a well-defined area with impervious surfaces that drain effectively to the collection 

point.  Thorough and adequate wash down facilities should also be provided.  The liquid 

gives off extremely unpleasant odours and special provision should be provided to accept 

and control these where septage is introduced at an acknowledged and accepted point.  

Effective separation from all residential and public areas may go some way towards reducing 

the impact of the odours, but further precautions to avoid splashing and exposure to the air 

must be taken.  If the septage is introduced into the section of the municipal system upstream 

of the sewage pump station the extra loading of heavy materials, grits, and other concentrated 

elements may cause immediate clogging of the pumps or increased long term wear and 

deterioration. 

Although the disposal of septage collected within the village boundaries might be 

accommodated within the village sewage disposal system, there is no effective control to 

assure that septage from outside the village boundaries is not also imported and disposed of 

into the Cumberland system.  Due to the high cost of hauling, all septic tank pumping 

operators are anxious to find the closest geographical disposal point.  If Cumberland were to 
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establish a location for accepting septage generated within the village, it might be difficult or 

impossible to establish controls to prevent septage from outside the village from being 

imported.   

In the OCP, Cumberland has identified the potential to generate revenue from 

accepting and treating septage from outside the Village boundaries.  Before any formal 

agreement is reached for accepting septage, the capacity of the existing treatment system (on 

a seasonal basis) should be clearly established.  Construction of even minimal facilities for 

accepting septage might require establishing a suitable cost recovery charge and establishing 

adequate security to prevent unauthorized use. 

It is recommended that the Village of Cumberland participate in any Regional District 

planning for septage acceptance, treatment and disposal.  (See Section 3.9.) 
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3.14 Stormwater Management  
 

MELP have identified urban stormwater runoff as an essential component of liquid 

waste to be addressed in the LWMP.  Although generally not as strongly polluted as sanitary 

sewage, stormwater constitutes a far greater volume.  Pollutants in stormwater can have a 

much more serious overall impact on the environment than sanitary sewer discharge.  Even if 

the sanitary sewage is extensively treated and disinfected before discharge, this will do little 

good if the basic flow from stormwater runoff is contaminated.  Identifying and managing all 

stormwater and sanitary runoff is central to the Village of Cumberland planning process. 

Pollutants in urban stormwater originate from a wide variety of sources including (4): 

• Fertilizers and pesticides from gardening 

• Industrial and commercial activities 

• Accidental chemical spills 

• Intentional disposal of hazardous materials in storm drains 

• Deposition of materials from automobile use. 

These stormwater pollutants from many sources can be separated by the following 

physical and chemical characteristics: 

• Sediment 

• Nutrient  

• Bacteria  

• Oxygen demand 

• Oil and grease 

• Trace metals 

• Toxic Chemicals 
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• Chlorides 

Studies have been done (particularly in Washington State) to assess the effect of some 

of these pollutants on the environment, particularly fish (both directly and in their food 

chain).  Studies have also identified the negative effect of increasing the rate of runoff, 

particularly from the corresponding reduction in groundwater recharge.  For the combined 

effects, rules of thumb for the impact of effective impervious area (EIA) in urban situations 

have been developed.   

Best management practices for stormwater should concentrate on source controls, 

instead of in-stream treatment, as these have the best overall effect on improving the runoff 

quality and quantity balance. 

The Village of Cumberland should be particularly fruitful ground for a public 

education process on source control.  The public involvement in the OCP planning process 

and for this LWMP has been significant, and it is expected that the public will respond 

positively to a public education program.  

If a constructed wetland is selected as a component of the sanitary sewage treatment 

process, the routing of urban stormwater runoff through one or more constructed wetlands 

will provide an ideal opportunity to treat any of the remaining contaminants which continue 

to enter the system despite the public education process.   

As part of the LWMP, Cumberland is developing a Stormwater Management Plan.  

Preliminary stages include identifying the hydraulic characteristics of the village; Phase A - 

Northern Upland Area and Phase B - Southern Upland and Urban Areas have been 

completed (17).  Following the recommendations of these studies, public education and 
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management strategies are being developed.  It is expected that these strategies will be in 

place with the conclusion of LWMP Stage 2. 
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3.15 Capacity of Water Bodies and Land to Accept Waste 

 

The capacity of water bodies and land to accept liquid waste from the Village of 

Cumberland is assessed as follows: 

Water Bodies: The watershed, including most of the municipality of the Village of 

Cumberland and some lands outside of the boundaries, drains very effectively to Maple Lake 

Creek by surface and sub-surface flows and subsequently flows into the Trent River and 

Baynes Sound.  Whether Cumberland’s liquid waste is piped to centralized treatment or 

discharged to land and / or groundwater for on-site treatment, all liquid waste will enter the 

aquatic environment of Maple Lake Creek in a relatively short time.  In light of this reality, 

Cumberland must develop a plan that manages all liquid waste streams to a standard high 

enough to be accepted into an aquatic habitat, in terms of both water quality and hydrology. 

The assimilative capacity of Maple Lake Creek with respect to liquid waste was 

assessed in the MELP Technical Report (Major) (8)  November 1995 and re-confirmed in the 

October 27th, 1997 MELP Technical Report - Addendum (8)  October 1997 and MELP 

memorandum of John Deniseger, R.P.Bio. (13) December 1998.  These reports were prepared 

to facilitate the issuance of the revised Sewage Discharge Permit PE-00197 in 

December 1997. 

Starting in 1989, concerns were raised that the water quality in Maple Lake Creek 

was seriously affecting the habitat in the Trent River below the confluence.  Although some 

improvement in the water quality occurred in the creek between the point of discharge and 

the confluence (reduction of ammonia and BOD) the nutrient loading was still high.  It is 

reported that earlier issues of Discharge Permit PE-00197 had assumed that the treatment 
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capacity of the creek would be sufficient to create an acceptable quality at the confluence  (3).  

The water quality in the Trent River and the treatment capacity of the creek have both 

deteriorated.  These combine to reduce the original assimilative capacity of the receiving 

environment.  It is no longer acceptable to rely on qualitative improvements to the effluent 

during flow along the creek. 

In consideration of the total lack of new development in Cumberland and no 

significant change in the Cumberland Watershed since December 1997, this LWMP process 

accepts these reports as valid and appropriate assessments of the assimilative capacity of 

Maple Lake Creek and the technical foundation on which to base the effluent standards of 

municipal liquid waste management in the municipality. 

The MELP report, Nile Creek to Trent River - Water Allocation Plan, January 

1995 (7) identifies the value of flow augmentation to the Trent River,  in the traditionally low 

flow summer months and the destructiveness of peak flows in the winter months.  A reduced 

peak flow in the winter and an increased flow in the summer is not only within the 

assimilative capacity of Maple Lake Creek but is critical to reduce and possibly eliminate the 

loss of aquatic habitat due to winter scouring and summer low flows.  Although the Village 

of Cumberland is not legislatively nor even morally obligated to ensure flow augmentation to 

the Trent River in critical times, this objective is included in the LWMP planning process. 

The only other receiving watershed available surrounds Comox Lake.  The natural 

route follows an un-named creek westwards to Perseverance Creek, then into Comox Lake.  

There is no effective dilution before Perseverance Creek, and this would be the earliest point 

of discharge - a distance of 3.9 km from the existing treatment site.  The additional cost for 

delivering effluent this distance will be large, and sensitive to peak flows. 
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If environmental studies and dilution calculations show that a lower quality effluent 

could be accepted further into Comox Lake, the additional cost of delivery might be offset by 

lower treatment costs.  This alternative disposal location will be presented to PAG and the 

public for review. 

Land  The only land available for acceptance of liquid waste within the municipality is 

private property.  This could be used for in-ground septic systems or application to forest 

land.  This option, for summer use only, was evaluated by KPA in 1990 (2).  The existing 

septic systems were addressed in Section 3.3, and most are to be eliminated in the future.  In-

ground disposal for the industrial area of East Cumberland is addressed in Section 3.7. 

Groundwater  In consideration of the environmentally sensitive lands (14) and the 

complexity of introducing groundwater as a receiving body, the Village of Cumberland will 

not entertain groundwater as a receiving body for liquid waste.  There are few areas with 

1.3 m of soil above the water table, rock or till.  Most of these areas are in the northern 

sections of the Village and adjacent to sensitive habitat. 

Although an extensive, detailed geotechnical investigation has not been completed, local 

knowledge indicates that there is no suitable site for effluent from a population of 5000. 

The local, isolated use of septic tanks was addressed above in Section 3.3.  

Correspondence from the Ministry of Health (Appendix A) confirms their resistance to 

continuing the use of the existing ground disposal fields. 

Ocean Discharge  Discharge to the ocean would be accomplished by connection to the 

Regional Trunk system.  This leads to the treatment plant in Comox and the existing ocean 

outfall.  A new, separate outfall would not be constructed into Baynes Sound for 

environmental and economic reasons.
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3.16 Options for Treatment  
 

Cumberland is one of a few communities on Vancouver Island that does not discharge 

its sewage effluent to an ocean outfall.  It is one of only two communities discharging to a 

watercourse with no significant dilution at the point of discharge, in particular during the 

summer months.  In the context of the overall watershed management plan objectives, it is 

necessary to discharge to Maple Lake Creek an effluent with the minimum impact on the 

natural environment.  Except for fecal coliform, downstream human use, e.g. swimming and 

reuse of water, is not considered the controlling influence, as this use can be protected by 

disinfection of the effluent.  . 

The Village of Cumberland wastewater stream is principally domestic sewage with 

negligible commercial and no industrial constituents.  No special treatment techniques should 

be required for individual non-domestic pollutants. 

The characteristics of treated domestic sewage are typically measured by TSS, BOD, 

coliform, phosphorus and nitrogen compounds.  Temperature is not considered important in 

this case.  The quality of effluent is determined by the downstream environmental 

requirements.  Studies (8), (13) indicate that phosphorus is the principal component with 

downstream impact. 

The existing process for the Village of Cumberland is secondary treatment with:  

• Aerated lagoon with mechanical aerators 

• Quiescent settling lagoon 

• Direct weir discharge to Maple Lake Creek with flow metering 
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The process does not include any pre-aeration settlement or grit removal, nor final 

disinfection. 

The existing system produces significant reduction in TSS and BOD, but has little 

effect on  phosphorus or nitrogen compounds.  Coliform reduction occurs in times of long 

retention associated with low flows.  The process suffers from frequent fresh water flushing in 

the winter months (September to March) from Inflow and Stormwater Runoff.  During these 

high flows, there is typically insufficient detention time in the aerated lagoon or quiescent 

settling in the second lagoon.   

BOD / TSS 

Sewage is basically clean water containing low concentrations of domestic wastes.  

BOD and TSS are typical indicators to measure the waste strength in the water flow.  For the 

purposes of treatment, the waste can be identified in three categories: 

• Grits and sediments suspended by the turbulence and flow of the water. 

• Suspended lighter contaminants that do not settle rapidly. 

• Dissolved contaminants 

The heavier grits and suspensions can be settled out in an initial chamber or, as in the 

case of Cumberland, can settle out in the inlet zone of the aerated lagoon.  The principal 

treatment process is biological and relies on the natural aerobic biological growth forming 

flocs or mats that are sufficiently dense to settle out.  In the case of Cumberland, the heavier 

mats will settle out in the base of the aerated lagoon, and the remainder will settle out in the 

settling lagoon that follows.  Aerated lagoons are commonly used for smaller communities, 

but as the size of the facility increases and the energy required for aeration grows, larger 
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facilities must increase the efficiency of the process by adding mechanical equipment and 

hydraulically more efficient chambers. The area of land required is usually a limiting factor.  

There are alternative methods of creating a wastewater/air interaction and providing 

for the formation of the required biomass; these are not discussed here.  Generally the 

process and components installed at Cumberland are appropriate for the reduction of BOD 

and TSS, and no fundamental change in the process should be required for the horizon design 

population.  Minor modifications and improvements may be required to match population 

increases, and further study is recommended in Section 5. 

Phosphorus 

Phosphorus has been identified as a significant factor in the downstream degradation 

of Maple Lake Creek and Trent River.  Reduction in the seasonal phosphorus content of the 

effluent has been set as a major goal of the watershed management plan (and Discharge 

Permit PE-00197).  Approximately half of phosphorus in domestic wastewater is from 

sanitary wastes, and the remainder is from phosphates used in household soaps and 

detergents.  The negative impact of detergents has long been recognized as a significant 

problem in domestic sewage.  Although alternatives to the use of phosphates have been 

studied, they have either had limited effectiveness or had even more harmful side effects.  

Phosphates from detergents as a component of domestic sewage are probably an inevitable 

consequence of modern living.  The majority of phosphorus compounds in wastewater is 

soluble and cannot be removed significantly by sedimentation without the addition of 

coagulants or flocculants.  Although some biological uptake occurs, the phosphorus loading 

is much higher than the natural balance with carbon and nitrogen.  To reduce the phosphorus 

in the effluent from the secondary process requires chemical addition, flocculation, 
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sedimentation and sludge removal.  There are a number of alternative chemicals that may be 

used (Fe and Al compounds) with or without polymer addition.  Control of pH is important, 

since the chemical processes are much more effective at higher pH; subsequent pH lowering 

is usually necessary before discharge.   

The capacity (and cost) of the process is proportional to the flow to be treated; it may 

be necessary to bypass part of the high flows resulting from seasonal high inflow and 

infiltration.  It may be appropriate to design the chemical phosphorus removal process for the 

median summer flow, since the high flows typically do not occur in the summer when the 

phosphorus discharge is critical.  Sludge disposal with a high phosphorus and Fe/Al 

component is a problem to be addressed separately.  Temperature is a factor, and most 

processes operate better at elevated temperatures; this effect is favourable to increased 

phosphorus removal in summer when the discharge criteria are most stringent.   

Nitrogen Compounds 

Nitrogen has not been separately identified as a problem in Maple Lake Creek or 

Trent River, but does contribute a nutrient load.  It is generally accepted (8), (13) that 

phosphorus is the limiting nutrient downstream, and effort should be concentrated on 

reducing phosphorus compound discharge. 

Nitrogen can be held in several forms: organic, ammonia, nitrate, nitrite and gaseous.  

The gaseous form is released to the atmosphere (depending on barometric pressure and 

temperature), nitrite and nitrate serve as nutrients for biological growth (both in the treatment 

process and the receiving waters), ammonia is a precursor to the other compounds but is 

toxic to fish in low concentrations, and organic nitrogen breaks down progressively to the 

other forms.  In the context of discharge to Maple Lake Creek, the critical parameter to 
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control is the ammonia concentration.  Federal and Provincial guidelines for the limiting 

concentrations apply.  Although special treatment steps may not be necessary, all process 

design and management should identify and limit the concentration of ammonia.   

Disinfection 

To reduce the downstream hazard for human activities, it is desirable to discharge an 

effluent with a low concentration of pathogens.  Fecal coliform is commonly selected as an 

indicator organism for the presence or removal of various organisms harmful to humans.   

Chlorination is one of the most common disinfectants used in domestic water and 

wastewater treatment.  Unfortunately, chlorine and its compounds are extremely toxic to fish 

and other aquatic biota.  It is necessary to dechlorinate the effluent after disinfection.  Since 

the effectiveness of chlorine is related to contact time, it is necessary either to provide 

adequate contact time post chlorination before dechlorination, or to use high doses of 

chlorine to achieve adequate disinfection.  The use of chlorination and dechlorination 

requires the accurate dosing of chemicals, and any imbalance will result in the discharge of 

an effluent that is harmful to fish.   

Alternative disinfection can be achieved by UV (ultra violet) radiation.  This method 

introduces no chemicals to the effluent, nor does it leave any undesirable residuals.  For 

effectiveness, the UV requires a clear effluent with minimum turbidity to allow full 

penetration of the radiation.  The preceding steps in the treatment process must maintain a 

very low TSS and turbidity level.  The use of UV is typically high in operation and 

maintenance costs, and regular cleaning of the tubes is required to remove organic growth.   

All forms of disinfection require to be closely monitored and controlled to ensure that 

they remain effective. 
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To achieve the watershed goals with effluent discharge from the existing secondary 

treatment process will require the addition of a phosphorus removal stage and a disinfection 

process.  Additional improvements to the inlet works and flow controls may also be required.  

Further studies to refine these requirements and prepare preliminary costs are recommended 

in Section 5.   

Previous Treatment Options 

Earlier reports (KPA 1990(2)) identified three options to deal with limiting discharge 

during the summer.  Options were developed to 

1. Separate the sanitary sewers and increase storage volume to eliminate 

discharge in June through August 

2. Separate the sanitary sewers, add balancing storage and construct spray 

irrigation system 

3. Divert effluent to the regional system by a series of pumps and sewers 

Alternatives 1 and 2 were only intended to eliminate summer discharge, and are unlikely to 

be sufficient to meet the current discharge quality requirements during the remainder of the 

year.  Alternative 3 was recommended in 1990 as a more complete solution for Cumberland.  

It relied on a suitable agreement with the Regional District; subsequent political changes may 

have made this unacceptable.  These alternatives are included in Table 1 with other processes 

for consideration in LWMP Stage 2. 

Constructed Wetlands 

The opportunity for the use of constructed wetlands for the treatment of wastewater 

from the Village of Cumberland has been identified in earlier reports (3), (12).  The more 

detailed study (CK Ventures et al, A Constructed Wetland for Stormwater Management, 
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Tertiary Wastewater Treatment, and Low Flow Stream Augmentation - Feasibility Study, 

October 1998.)  includes an extensive discussion of the treatment levels anticipated from a 

constructed wetland.   

Discussion of phosphorous removal in constructed wetlands shows them to be 

effective in this situation.  Phosphorous is taken up by the plants and attached microbial 

communities.  Part of the removed phosphorous is permanently retained in the basin 

sediments, and the remainder is included into the plant structures.  During seasonal dieback 

some of the phosphorous is released back into the water.  Since this takes place at times of 

high dilution flows and low sunlight, the release will be flushed through Maple Lake Creek 

and the Trent River without contributing to the degradation of either. 

The treatment wetlands naturally achieve significant reduction in BOD, TSS and 

Nitrogen.  These reactions are faster than the phosphorous uptake, and consequently 

designing the wetlands for phosphorous will achieve significant reduction in the other 

parameters. 

The conceptual design for the wetlands included routing of the storm drainage from 

the Northern Upland Area through one or more cells.  Storm flows from the Combined Sewer 

Area would be included in the main sanitary flow.  The proposed arrangement would provide 

treatment for a significant portion of the Cumberland urban drainage.  Treatment is by 

settlement of heavier particles, adsorption of suspended particles and uptake of heavy metals, 

nitrogen and phosphorous, reduction in BOD and TSS, and decay of pathogens.  Similar 

treatment and quality improvement occurs in the natural marshes for the Southern Urban 

drainage. 
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Capital costs for construction of the wetlands have been estimated.  Operating costs 

are minimal as only seasonal regulation of water control weirs is required.  Removal of 

bottom sediments is required at long intervals and represents a very low cost on an 

annualized basis. 

 

Additional secondary treatment processes with potential to reduce phosphorous (and 

nitrogen) in the effluent include: 

Sequencing Batch Reactor (SBR) - this process includes batch processing of sewage 

in holding tanks where it is aerated, settled, and the effluent decanted.  The operation 

is simple and can be automatically controlled.  The sludge is easily handled as it is 

usually dense.  It has potential to remove nitrogen and phosphorous, although would 

respond poorly to high hydraulic loading. 

Activated Sludge System - this basic process includes primary screening and 

settlement, mixing in a contact tank with returned sludge, separation in a clarifier for 

effluent decanting.  Part of the sludge is returned to keep the contact process active, 

and part is removed to waste.  This process has some capacity to reduce phosphorous, 

but is sensitive to high hydraulic loadings.  It requires knowledgeable and trained 

operators. 

Chemical Flocculation Process - This is an extension of the activated sludge process 

where appropriate flocculating agents are added before the clarifier to assist in 

extracting nitrogen and phosphorous by precipitation and flocculation.  As one more 

parameter has been added, more complex controls are required together with a higher 

level of operator skill. 
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Biological Nutrient Removal (BNR) - this is a further extension of the activated 

sludge system, with the introduction of an anaerobic zone and additional sludge 

return controls.  It is very effective at reducing nitrogen in the effluent, and can be 

more effective in removing phosphorous.  It may still be necessary to add chemicals 

to assist in phosphorous reduction. 

Membrane Filtration - in this system the clarifier stage is replaced with membrane 

filters to remove the floc and suspended growths.  It still relies on the upstream 

process to include the nitrogen and phosphorous into a filterable floc.  The process 

can be high in capital and operating costs, but occupies a small footprint and can 

produce a high quality effluent.  To handle high flow variation, similar systems have 

bypassed some dilute flows for remixing with the high quality effluent. 

There are a number of proprietary processes that use one or more of the basic 

principles above.  They can be expected to achieve a more stable and effective process or a 

reduced capital or operating cost.  Identification of the appropriate process and technology 

will be carried out in Stage 2. 
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Table 1 

Treatment Options Summary 

Option Process Advantages Disadvantages Order 
of Cost 

A Store summer 
flows 

− Eliminate discharge in 
summer 

− Reduce phosphorous impact 
− Low operating cost 

− May not meet all 
requirements 

− May require sewer separation 
− Large land area required 
− Potential for overflow 
− Algae bloom, quality 

degradation 
− No improvement in winter 

effluent 

M 

B 
 

Summer 
irrigation 

− Eliminate discharge in 
summer 

− Reduce phosphorous impact 

− May not meet all 
requirements 

− May require sewer separation 
− Large land area required 
− Requires higher quality 

effluent 
− Potential for overflow 
− High operating cost  

M+ 

C 
 

Connect to 
Courtenay / 
Comox system 

− No summer discharge 
− Low direct operating cost 
− Potential elimination of 

treatment plant 
− Free up land base 

− High capital cost 
− High user fees 

H- 

D Existing 
Treatment 
Plant with 
chemical 
flocculation 

− Significantly improved 
phosphorous removal 

− May not meet all 
requirements 

− May require sewer separation 
− More complex technology 

than existing 
− Higher operating cost and 

operator skill 
− More sludge created 

L   
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E Constructed 
Treatment 
Wetlands 

− Seasonal phosphorous 
removal  

− Land is available 
− Sewer separation may not be 

necessary 
− Treatment of “first-flush” 

stormwater 
− Wildlife and public open 

space 
− Moderate capital cost 
− Low operating costs 

− Large land area required 
− Non-conventional solution 
  

L+   

F Sequencing 
Batch Reactor 

− Potential to reduce 
phosphorous 

− Less complex technology 
− Moderate operating cost 

− Hydraulic overloading 
− Requires sewer separation 
− Limited capacity to remove 

phosphorous 
− Sludge disposal 

H-   

G Activated 
Sludge System 

− Potential to reduce 
phosphorous 

− Moderately simple technology 

− Hydraulic overloading 
− Requires sewer separation 
− More sludge disposal  
− More complex technology 
− Higher operating cost and 

operator skill 

H-   

H Chemical 
Flocculation 
(with D, F or 
G above) 

− Significantly improved 
phosphorous removal  

− In addition to other options 
− More complex technology 
− Higher capital cost 
− Higher operating cost and 

operator skill 
− More sludge created 

H   

J Biological 
Nutrient 
Removal 
(BNR) 

− Improved nutrient removal 
− Better ammonia control 

− Hydraulic overloading 
− Requires sewer separation 
− Higher capital cost 
− More complex technology 
− Higher operating cost and 

operator skill 

H   

K Membrane 
Filtration 

− Excellent particulate removal 
− Phosphorous removal 

potential 

− Hydraulic overloading 
− Requires sewer separation 
− Higher capital cost 
− More complex technology 
− Very high operating cost and 

high operator skill 

H+   
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3.17 Site Location Options 
 

 The area of the existing lagoon is the preferred site location due to the lack of need to 

pump flows (Village of Cumberland, A Master Sewerage and Drainage Plan, KPA, (1) April 

1987), availability of land (see Figure 2 for municipal lands) and land use designation/zoning 

(see Village of Cumberland Official Community Plan (14), December 1998 and Village of 

Cumberland Zoning Bylaw No. 717 (9), 1997).  

Alternative locations have been considered for the treatment process and point of 

discharge as follows: 

Existing location: 

• Existing treatment plant is located at approximately the lowest elevation in the 

village and adjacent to Maple Lake Creek, the only available receiving water. 

• The site is identified as institutional in the OCP and Zoned as PA-1, Public Uses 

in the Zoning Bylaw. 

• Cumberland owns the site, and has agreements in place for the use of adjacent 

lands. 

• The majority of the surrounding lands are zoned for public uses and industrial 

uses; generally the existing site is well buffered from adjacent residential 

development. 

• The existing sanitary collection system infrastructure has been constructed to the 

existing treatment site. 

• Future servicing of the residential areas in the southeast corner of the municipality 

will require construction of a pump station. 
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Alternative Sites 

• Any alternative site must be located at a similar low elevation i.e. adjacent to 

Maple Lake Creek. 

• An alternative site would be downstream of Dunsmuir Avenue and sufficiently 

removed from the urban residential areas. 

• The municipality does not own any land adjacent to Maple Lake Creek 

downstream of Dunsmuir Avenue. 

• Land in this area is in the Forest Land Reserve and is not identified for public or 

institutional use in the OCP. 

• Relocation of the treatment site to the southeast would require additional pumping 

of flows from the north and construction of new gravity mains from the west; the 

pump station adjacent to Dunsmuir Avenue might be eliminated. 

Alternative disposal to Comox Lake is addressed above (Section 3.15).  There is no 

alternative treatment site available to the Village.  Treatment adjacent to the existing site is 

recommended, even if effluent is pumped to Comox Lake 

As there appear to be no significant advantages in locating an alternative treatment 

site, future treatment should be located at or beside the existing treatment plant site. 
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4. Public Review Process 

 

Public notification and involvement in the LWMP is a vital component to provide a 

comprehensive review and consultation.  The Minister must be satisfied that there has been 

adequate public review and consultation before approving the plan. 

The Village Council, as the Steering Committee, sought volunteers from the local 

community and appointed four to the Public Advisory Group (PAG) (Appendix A). 

The PAG reviewed and commented on each of the previous drafts of this report.  To 

present the fourth draft, a public meeting was held on March 2nd in the Cumberland Cultural 

Centre.  Copies of the report and presentation drawings were available for both the LWMP 

and the earlier stormwater plans.  A presentation on the plan, the issues and the 

recommendations was made (Appendix B).  Following a lively question and answer session, 

all attendees were asked to complete a response sheet (Appendix B).  These comments were 

reviewed and are reflected in the final report. 

The PAG advised the Steering Committee on March 20, 2000 that the draft report 

reflected the wishes of the community.  The Steering Committee held a public meeting on 

April 3, 2000 to solicit any further input on the draft. 

The final document was presented to the public on February 8,2001. Invitations were 

delivered to each household in the Village.  The presentation by the consultant was attended 

by members of the Village Council, of PAG and TAG, and  members of the public. .  A 

presentation on the plan, the issues and the recommendations was made (Appendix B).  

Following a lively question and answer session, attendees were asked to complete a response 

sheet (Appendix B).   
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The local First Nation, Comox Indian Band, was contacted early in the study.  They 

indicated no particular concerns and have been provided with copies of subsequent draft 

reports. (Refer to Appendix B). 

This study has been carried out in an open manner with extensive public awareness 

and participation.  The level of participation is expected to continue through Stages 2 and 3. 
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5. Recommended Course of Action for Stage 2 

 

1. Complete Environmental Impact Assessment for discharge to Maple Lake Creek 

receiving water, considering range of treatment options in Table 1 

2. Study combined sewer flow records to identify and model the correlation with 

storm runoff events.  Determine design flows (with and without separation) 

3. Review extent of works for separation of combined sewers and prepare Class C 

cost estimates 

4. Review all treatment options in Table 1 and establish rejection of those not 

selected for further study 

5. Review details of the options and confirm Class C costs for upgrading existing 

treatment process as recommended in previous reports. (2), (3) 

6. Study details of options and prepare Class C costs for alternative treatment 

processes to meet the permit requirements, with particular emphasis on 

phosphorous reduction. 

7. Confirm detailed design and Class C cost estimates for Constructed Wetland 

options, including phased construction. 

8. Identify requirements for quality and quantity of potential summer low flow 

augmentation of Maple Lake Creek.  Study details of options and prepare Class C 

cost estimates. 

9. Select preferred treatment option for planning and funding. 

(continued) 
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10. Implement recommendations of Stormwater Management Plan(17) including: 

 complete stormwater management studies for Northern Urban and Combined 

Sewer areas, 

 initiate public education and participation programmes, 

 develop design guidelines for low impact stormwater management, 

 continue dialogue with upland landowners to minimize impacts, 

 develop appropriate Best Management Practices. 

11. Complete all other regulated requirements for Liquid Waste Management Plan, 

Stage 2, following due process 
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