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 Introduction  

The Village of Cumberland has collected and treated sewage in a two-cell lagoon system since 1968 with the 
discharge of treated effluent to Maple Lake Creek and the Trent River system. Sewage collection is via both 
sanitary and combined sewers. The Village in 2009 embarked on a 15-year sewer separation program to 
eliminate combined sewers. Combined sewers at that time serviced approximately 32 ha or 15% of the total 
sewer serviced area (≈ 213 ha).  

 

The Village in the meantime is in Stage 2 of developing a LWMP and considering long term sewage treatment 
and disposal options. The options studied to date include designing and implementing new sewage treatment 
works with hydraulic capacity equal to 2,500 m3/d (≈ 2.5 x current ADWF1) to the design-year horizon of 2035. 
Wet-weather flows will exceed the hydraulic capacity of the new treatment works at least during the first half of 
the sewer separation program. One of the options studied is a proposed regional sewage treatment system 
being advanced by the Comox Valley Regional District to service Royston area and Cumberland.  Treated 
effluent from the new treatment works will be discharged to either Baynes Sound or Cape Lazo, away from 
Maple Lake Creek and Trent River system. This current EIS study assesses the environmental impacts of 
continuing seasonal (wet-weather) discharges from Cumberland sewage lagoons to Maple Lake Creek until the 
sewer separation program eliminates the excess wet-weather flows.   

 

The Ministry of Environment, Government and Compliance Section Environmental Protection and Assurance 
Division, confirmed in March 2011 the need for an environmental impact study (EIS)2. The purpose of the EIS 
in relation to wastewater treatment and disposal is “to ascertain the extent to which the proposed discharge ... 
will affect human health and/or the environment. If the effect is unacceptable, the proposed discharge should 
be modified to ensure that no adverse effects will occur, or the proposal should be withdrawn.”3  

 

Please note the information contained in this report was prepared in support of the South Sewer Project option.  
However, at a regular council meeting held November 9, 2015 the Village of Cumberland elected not to pursue 
the South Sewer option.  The information contained in this report is still valid and could be used as reference 
for future options identified by the LWMP process.  

 

McElhanney Consulting Services Ltd. (McElhanney) has defined the scope of this EIS report making reference 
to the Environmental Impact Study Guideline – A Companion Document to the Municipal Sewage Regulation 
(EIS Guidelines).  

 
 

 

1 ADWF = average dry weather flow which is equivalent to the lowest summer flows over a period of 3 to 4 weeks.  
2 March 29, 2011 email from C.J. Walsh, M.Sc., A.Ag.Senior Environmental Protection Officer - Liquid Waste Management to 
Dan Hooper. P.Eng. McElhanney Consulting Services Ltd. 
3 Environmental Impact Study Guideline – A Companion Document to the Municipal Sewage Regulation December 2000 – 
page 1 



EIS Report 
Excess Wet-Weather Flow Management | January 21, 2016 

Village of Cumberland 
 

 
 

2231-21266-01 | Page 5 

Portions of these EIS guidelines relevant to proposed changes to the lagoon discharges to Maple Lake Creek 
are: 

• Section 3.1 Effluent Disinfection; 
• Section 3.2 Toxicity 
• Section 3.4 Discharges to Water; 
• Section 3.7 Design and Construction of Sewage Facilities; 
• Section 3.8 Monitoring, 
• Section 3.9 Combined Sewer and Sanitary Sewer Overflows, and 
• Section 5.2 which outlines the typical scope of investigations for facilities deemed to have Greater 

Risk - e.g., Maximum Daily Flow >10,000 m3/d with discharge to Streams with <100:1 dilution 
 

The sequence of study tasks and structure of this report follows Section 5.2 of the EIS guideline. That 
sequence in general terms, addresses first the wastewater characteristics followed by discussions on 
discharges to water, treatment facility modifications, any further requirements for studies and finally appropriate 
monitoring provisions. 

 Wastewater Characteristics 

 Design Flows 

Cumberland (potentially in partnership with others) is considering construction of new sewage treatment 
facilities and phasing out its use of the existing lagoon system. Under this proposal wet weather flows (WWFs) 
in excess of treatment plant capacity will continue to be treated in the existing Cumberland lagoon before 
discharge to Maple lake Creek and the Trent River System.  

 

WWFs in excess of treatment plant capacity are seasonal and result primarily from the previously noted 
combined sewers collecting inflow (stormwater and snowmelt runoff) and groundwater infiltration (I&I). 
Magnitudes of I&I and WWFs are highly variable and dependant on the size of the area being serviced by 
combined sewers, characteristics of the specific storm/snowmelt event and antecedent soil moisture conditions. 
Table 1 shows a summary of current effluent WWFs based on a review of flow monitoring records for lagoon 
discharges over the last seven years. Maximum-day discharges though high, do reflect flow damping through 
the lagoon and influent flows are higher yet.  

 
       Table 1 - Excess WWF - (=Recorded Flow - ADWF) 

 WWF 
Annual amounts 300,000 to 650,000 m3/year 
Maximum-month amounts 70,000 to 140,000 m3/month 
Maximum-day amounts 7,000 to 17,000 m3/day 
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Appropriate design flows for treatment of excess WWF needs further assessment considering three factors, 
each with major levels of uncertainty. 

• Storm events that generate the excess WWFs are inherently uncertain (intensity, duration, runoff 
volumes and timing). 
 

• Construction and start-up of the new regional wastewater treatment plant (timing uncertainty), and 
 

• Level of advancement in implementation of the Village sewer separation program (funding 
availability and timing, and the extent of separation on individual lots are uncertainties). 

 

Lagoon discharge records and local rain gauge data help identify event duration, average-day and maximum 
day flows and total discharge volumes associated with specific storms. Details for the twenty-six major storm 
events were compiled for a representative five-year period (2010 to 2014). The impact of a full 2,500 m3/d 
diversion upstream of the lagoon for the duration of each storm was assessed and the findings are outlined in 
the following charts. Figure 1 shows the relationships between storm duration and accumulated discharge 
volumes. Figure 2 shows the relationships between accumulated volumes and daily discharges (average-day 
and maximum-day). 

 

These two figures illustrate storm event characteristics for a combined-sewer service area approximately 32 
hectares in size.  The size of the area serviced decreases with implementation of the sewer separation 
program. Decreases in excess WWF discharge volumes and daily discharge rates are directly related to the 
associated reduction in serviced area size. Changes to volume and flow rates are delayed somewhat over the 
period required to re-direct existing roof leaders and other sources of extraneous water from the sanitary 
sewers to newly installed storm drainage systems. 

 
 Figure 1 – Storm Discharge Volumes vs Discharge Periods 
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Design flow selection under these circumstances typically would be based on: 

i) A storm event with an acceptable return frequency 
ii) A point in time when operation of the new wastewater treatment plant is assumed to start and 

iii) The sewer separation program is assumed to have reached a certain milestone. 

If construction of the plant was to occur later than anticipated, or the sewer separation program was to advance 
faster than anticipated, then design flows selected based on these assumptions would be conservative (high). 
The converse is also true. 

Design storm and flow assumptions used in this environmental assessment and in developing the initial design 
concepts are in Table 2 – Design Flow Assumptions. 

Table 2 - Design Flow Assumptions 

Design Parameter Value Basis 
Return period of the design storm Once in 2 

years 
Downward trending of discharge volumes 
and flow rates 

Year the Treatment Plant starts 
operation 

2018 Within reason based on current project 
status 

Sewer Separation % complete at 
the time the treatment plant 
becomes operational 

40% 
complete 

Approximates status once the Dunsmuir 
Avenue Project is fully implemented  

Diversion Rate to Treatment Plant 2,500 m3/d Design flow adopted for the proposed 
regional treatment plant 

Excess WWF design storm (values below are derived through Figure 1 and 2 frequency analyses 
and are adjusted for the above diversion rate) 

Overflow volume to MLC 40,000 m3 Frequency analysis of annual max storms  
Lagoon discharge – Average Day 2,500 m3/d Uses Figure 2 AD equation 

Storm Event Duration 16 days Calculated value 
Lagoon discharge – Maximum Day 6,000 m3/d Uses Figure 2 MD equation 

Figure 2 – Average-Day and Maximum-Day Storm Discharges 
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 Lagoon Loadings and Effluent Quality Projections 

This section focusses on the quality of the lagoon effluent during both present and future projected wet-weather 
periods. Lagoon effluent water quality data recorded for the eight-year period from 2007 to 2015 is provided in 
Appendix A.  Figure 3 provides a summary of BOD5 and CBOD effluent concentrations for the October to 
March period since 2007. 

 

    

 

 

 

 

 

 

 

With respect to the data in Appendix A, we note that WWF effluent TSS concentrations are similar to the BOD5 
values. Recorded BOD5 and TSS concentrations exceeding 30 mg/L all occurred during the month of October 
when monthly average-day flows ranged between 1,500 and 1,900 m3/d. These flows would have been fully 
captured if the proposed wastewater treatment plant diversion had been in place at the time. 

 

Changes in effluent BOD5 and TSS concentrations observed during the 2007-2015 past wet-weather periods 
are relatively minor because I&I which is several times ADWF in combined sewer areas has been the dominant 
flow component. This will change. Contaminant concentrations in the raw sewage entering the lagoon will 
increase in the future as implementation and effectiveness of the sewer separation program advances, but at 
the same time the likelihood of full capture and conveyance to the regional treatment facility will also increase. 
Figure 4 illustrates these general hydraulic and organic loading patterns for the lagoon over the sewer 
separation implementation program. Dilution of contaminants is particularly evident during the early years when 
excess WWF volumes are highest. As excess WWF volumes decrease, available dilution decreases and BOD 
concentrations in the lagoon effluent may increase. As a result further decreases in excess WWF volumes 
increase lagoon hydraulic retention time and treatment efficiency which in turn result in lower contaminant 
concentrations in any lagoon discharge that does occur. Actual system performance will depend on the timing 
and effectiveness of Cumberland’s sewage separation program. 

  

Figure 3 – WWF BOD5 & CBOD 
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FIGURE 4 

 
 

 

 

 

 

 

 

 

 

 

 

Table 3, further illustrates this correlation between effluent volumes and quality over time. Calculations assume 
loading based on the design storm, flow assumptions presented in Table 2, and organic loading based on 
typical domestic sewage concentrations as reported in the technical literature4. Effluent qualities projections are 
derived using the partial-mix design model for treatment through the aerated cell, and using the Wehner-
Wilhelm Equation for the facultative pond portion of the lagoon system. Effluent quality throughout the sewer 
separation program changes with initial and maximum-day flow conditions producing BOD and TSS 
concentrations similar to those recorded during past wet weather periods. Higher quality effluent (lower BOD 
and TSS concentrations) is achieved with lower volume discharges typical of the latter stages of the sewer 
separation program.  

Table 3 - Excess WWF and Quality Characteristics 

 Year 2018 Year 2023 
Storm maximum-day WWF  in the 
Inceptor Sewer (m3/d) 

8,500 3,200 

Population equivalents 3,990 4,465 
Per Capita Sewage Generation   

Dry-Weather Flow (L/c/d) 380 380 
 g/c/d kg/d mg/L kg/d mg/L 

BOD5 Loading  76 305 36 340 106 
Raw Sewage Fecal coliform densities 
(MPN/100 ml) 

Typically 1x108 

 
 

 

4 Metcalf & Eddy 1991; Wastewater Engineering - Treatment Disposal Reuse, third edition, Table 14-4, page 1022 

Figure 4 – Lagoon Effluent Quality vs Excess WWF 
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 Year 2018 Year 2023 
Lagoon Influent Flow (m3/d) 6,000 700 
Lagoon Loading (% of Total BOD5 mass 
loading) 

70.6% 22% 

Lagoon Hydraulic Retention Time 
(theoretical) 

8 days 68 days 

Sewage Temperature 5oC 
Estimated Lagoon Effluent BOD5 21 mg/L 6 mg/L 
   
Storm average-day WWF  in the Inceptor 
Sewer (m3/d) 

5,000 2,000 

 g/c/d kg/d mg/L kg/d mg/L 
 76 305 61 340 170 
Lagoon Influent Flow (m3/d) 2,500 0 
Lagoon Loading (% of Total BOD5 mass 
loading) 

50% 0% 

Lagoon Hydraulic Retention Time 
(theoretical) 

19 days N/A 

Sewage Temperature 5oC  
Estimated Lagoon Effluent BOD5 20 mg/L N/A 

 

Past effluent quality standards and monitoring included total phosphorus concentrations and fecal coliform 
densities. Monthly phosphorus recordings for October since 2007 average 2.8 mg/L, significantly higher than 
1.5 mg/L applicable to the balance of the wet-weather period. Monthly fecal coliform counts over the same 
months and over the same period have ranged from 130 MPN/100mL to 54,000 MPN/100mL with a median 
value of 5,000 MPN/100mL and an average count of 9,000 MPN/100mL.  

In summary, excess WWFs are seasonal and intermittent. Associated lagoon effluent quality characteristics 
are: 

• BOD5 and TSS concentrations less than 30 mg/L; 

• Average total P concentrations less than 1.5 mg/L; and 

• Average fecal coliform counts less than 10,000 MPN/100 mL.  

The magnitude of the I&I component makes the lagoon discharges, at least initially, essentially combined sewer 
overflows, if not literally or technically under applicable regulations, functionally they most definitely are.  

 Effluent Quality Requirements 

Several regulatory frameworks apply to this project. 

• Provincial MWR and federal WSER apply to discharges to receiving surface waters. 
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• Cumberland’s discharge Permit PE-00197 (Appendix B) applies to the existing lagoon discharges into 
Maple Lake Creek. 

• Cumberland is in the process of formulating a Liquid Waste Management Plan (LWMP). 

 

Timing, completion and approval of the LWMP are interrelated to funding, design and construction and 
approvals for the regional wastewater treatment or other approved facilities. The proposed LWMP incorporates 
a treatment facility capable of processing up to 2.5 x ADWF of Cumberland’s wastewaters and the Ministry 
identified specific conditions for discharge of excess WWF to Maple Lake Creek. The conditions verbatim as 
set out in an email dated March 29, 2011 (Appendix C) are: 

• Municipal Sewerage Regulation (predecessor to the MWR) will apply to the wet weather flow treatment 
system as a stand-alone system; 

• An Environmental Impact Study is required per Section 8 of Schedule 1 of the Municipal Sewage 
Regulation 

• The discharge will be permitted as an interim option, to be phased out within 15 years , or when sewer 
separation is complete, whichever occurs first; 

• Secondary quality effluent would be required; 

• Discharge would be restricted to winter months (October to February) where an EIS shows dilution is 
greater than 40:1 at the lagoon outfall. Director approval would be required for any dilution ratio less 
than 40:1 which would be considered as part of an interim solution authorized under an Operation 
Certificate; 

• The effluent flow to Maple Lake Creek will be capped based on dilution ratios to ensure the receiving 
environment is not overwhelmed during high storm events. Once the capped level is reached, all 
excess flow should be stored or conveyed and treated at the treatment plant; 

• Effluent disinfection would likely be required due to the potential for recreational use downstream and 
concerns associated with shellfish production in the marine environment; 

• Lagoon should be aerated for maximum effectiveness, presently not designed as a facultative system; 

• A monitoring program will be required to ensure the receiving environment is not impacted; 

• Dilution ratios within Maple Lake Creek are based on limited data. Monitoring will be required to confirm 
dilution ratios which could result in reduction in effluent discharges during specific periods; 

• With respect to Phosphorus, removal would likely not be required due to the seasonal (October to 
February) nature of the discharge, to be confirmed in an EIS report.  

 

The last four years has seen an evolution of the regulatory framework with the provincial MSR being replaced 
by the MWR and with the introduction of the federal WSER. The excess WWFs would need to meet effluent 
quality standards applicable to current provincial and federal municipal wastewater regulations. The province 
continues to use the Environmental Impact Study Guideline – Companion Document to the Municipal Sewage 
Regulation (December 2000).  
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Some regulations make a distinction between normal wastewater discharges and excess wet-weather 
overflows where inflow and infiltration (I&I) levels are high as the case with combined sewers. 

 

The current discharge situation arises from the regulatory conditions set with the existing discharge permit (PE-
0019) and the limited funding available for capital works. The existing permit made a distinction in flows by 
setting limits to discharge volumes over a specific time period. The permit sets maximum lagoon discharge 
after September 1, 2015 at 2,710 m3/d. With respect to water quality, the permit on the other hand makes no 
distinction between normal sewage discharges and wet-weather flows (≤30 mg/L BOD5, TSS, ≤1 mg/L total P, 
Fecal Coliform ≤ 200 MPN/100 ml). 

 

The need for Cumberland to implement a sewer separation program was implicit in requiring discharge volume 
reductions. The program was initiated and several new sewer installations completed, however combined 
sewers still serve approximately 15% of the built-up area. The major obstacle limiting advancement of the 
program has been funding availability. 

 

Monitoring water quality in the receiving waters is required under the permit. Sampling is conducted on a 
monthly basis at as many as four locations. Water quality parameters include Fecal Coliform counts, ammonia 
nitrogen, nitrate, nitrate total phosphorus ortho-phosphate, dissolved oxygen concentrations, pH, temperature, 
specific conductance and chlorophyll a. 

 

The MWR does make a distinction in effluent quality with flow; < 2xADWF (Average Dry Weather Flow) being 
normal wastewater discharges and ≥2XADWF being excess wet-weather overflows. Parts 3 and 6, and Section 
94 regulate surface water discharges and set effluent quality requirements on the basis of both flows and 
available dilution in the receiving waters. Table 11 of the regulation identifies effluent and interim effluent quality 
standards (Dilution ratio (DR) ≥10 <40 / BOD5 & TSS ≤10 mg/L; DR≥ 40 / BOD5 & TSS ≤130 mg/L, total 
phosphorus (≤1 mg/L) and ortho-phosphate (≤0.5mg/L)). Section 94 (7) makes further provisions for lagoon 
discharges (TSS levels up to 60 mg/L) recognizing the possibility of algae-related loading during warmer 
months. Under this regulation, the findings of EIS investigations and reports can be an additional basis for 
changes to the effluent quality standard. 

 

Section 3.9 of the above noted 2000 EIS guidance document highlights the following water quality related 
investigations for Combined Sewer and Sanitary Sewer Overflows: 

• Determine water quality guidelines to protect beneficial uses and aquatic resources at risk, and  
 

• Evaluate methods of treatment to achieve the water quality guidelines, but as a minimum, control 
floatables and materials of obvious sewage origin.  

 

The federal WSER approach is significantly different. Distinctions are made between types of treatment 
systems, release volumes and “final” and “overflow discharge points”. Water quality standards are the same for 
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all discharges (≤25 mg/L average CBOD and TSS, un-ionized ammonia ≤1.25 mg/L). The proposed excess 
wet-weather flows through Cumberland’s lagoon under the WSER would be classified as follows: 

• Type would be a “continuous wastewater system” given hydraulic retention time  < 90 days (3(b)) is 
likely in the proposed operation of the lagoon system, at least in the earlier years;  
 

• The discharge falls within the “less than or equal to 2,500 m3/d” for release volume/flow category. 
 

• The lagoon outfall will be a designated “Overflow Point” once sewage diversion to the regional 
wastewater treatment plant is in place. The “Final Discharge Point” would be the proposed marine 
outfall downstream of the regional treatment plant. 
 

• “Combined Sewer Overflow” (CSO) designation logically applies to the wastewater release from 
the lagoon.  

 

A CSO or any operation failing to meet the WSER effluent quality standards requires a “Transitional 
Authorization” (Schedule 4) application and submission of annual reports. The regulation sets the maximum 
time for a “transitional authorization” to be in effect and uses a point system (Schedule 2) to determine that 
period. The point system considers both discharge contaminant levels and available dilution in the receiving 
waters. Point allocation for the Cumberland CSO situation is presented in Table 4 – WSER Point Allocations for 
Cumberland Excess WWF. 

 
   Table 4 - WSER Point Allocations for Cumberland Excess WWF 

Item # Criteria Cumberland Points 
1. Average Daily volume 

(m3/d) 
b) >500 and  ≤2,500 2,200 

10 

2. Average (CBOD + SS) 
over 12 months 

(CBOD + SS)/5 (30+30)/5 
12 

3. Chlorine addition ≥0.02 mg/L 0 0 
4. Un-ionized ammonia ≥1.25 mg/L @150C 0 0 
5. Effluent deposit location e) watercourse with bulk 

flow ratio ≥10 and ≤100 
e) watercourse with bulk 
flow ratio ≥10 and ≤100 

20 

  Point Total = 42 
 

This point system and Section 26(2)(c) Conditions of Issuance are the basis for setting priorities and 
implementation schedules for associated system upgrades. The above point total and Section 26 establish 
“from January 1, 2015 to December 31, 2040” as the allowable period for such transitional authorization. 

 

Nutrients (phosphorus, ammonia) concentrations in discharges to surface waters are subject to regulation. 
Provincial regulation set nutrient limits to address both potential fish toxicity and eutrophication in receiving 
waters. The federal regulation primarily focuses on fish toxicity and addresses this through limits set for un-
ionized ammonia and total residual chlorine concentrations.  
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The federal requirements set out above provide one basis for adopting specific water quality standards for 
discharges to Maple Lake Creek, but the EIS approach requires a broader review of related subjects. These 
additional discussions are to include source control measures and the specific features and resources of the 
receiving environment.  

 Source Control Measures 

Cumberland initiated a sewer separation program in 2009 to replace the combined sewers and address the 
primary source of excess wet-weather flows. The program encompasses new separate sanitary sewer and 
storm drainage systems and associated by-law and enforcement provisions. 

 

Combined sewers are being replaced with new sanitary sewers and with expansion of the storm drainage 
system. Several measures to identify and control inflow and infiltration (I&I) in existing and new sanitary sewers 
are being implemented. These include: 

• Area assessments through flow monitoring and wet-weather flow analysis; 
 

• Smoke testing and video inspections to locate entry points of extraneous flow; 
 

• Bylaw controls and enforcement to eliminate storm drainage and clean water connections to the 
sanitary sewers. 

 

Installation of the connection to the proposed South Regional treatment or similar facility will enable major 
reductions in the magnitudes of discharges to Maple Lake Creek. Summer discharges will be eliminated and an 
operating strategy to maximize diversion up to the full processing capacity of the treatment works will minimize 
the volume of excess WWF discharged to Maple Lake Creek.  

 Combined Sewer Overflows 

The EIS Guidelines Section 3.9 requires: 

3.1 Quantification of overflow events based on 5-year return period precipitation; 
3.2 Description of the receiving waters including physical environment, existing beneficial uses aquatic 

resources at risk; 
3.3 Impact assessments of the overflows, and 
3.4 Discussion of methods to achieve water quality guideline objectives and reduce overflows. 
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 Flows 

Quantification of the overflow events to the extent practical at this stage is outlined in Section 2.1. Recorded 
data summarized in Table 1 (located in Section 2.1) suggests that a maximum day flow >10,000 m3/d has a 
return frequency > once in 5 years under current conditions.  Available dilution in Maple Lake Creek could be < 
100 times the effluent discharge under those extreme wet-weather conditions. These facts in isolation, suggest 
that Section 5.2 of the EIS Guide would be the framework upon which these investigations would be conducted. 
In the context of Cumberland’s excess WWFs, that frame work is not appropriate for the following reasons: 

• Section 5.2 expands the scope of EIS from the core investigations to include hydrographic 
investigations and computer simulation modelling typically needed for larger receiving water bodies 
to define boundaries of the initial dilution zone (IDZ) and to make projections of water quality at 
critical sites within the influence of the discharge. Maple Lake Creek at the lagoon outfall is 3.5 m 
wide, narrow enough that the IDZ extends across the full width of the watercourse. 

 
• The extensive database already compiled on lagoon effluent quality and the receiving waters 

meets the data collection requirements outlined in Sections 5.1 and 5.2 of the EIS Guide. 
 

• The lagoon, Cumberland’s sole sewage treatment facility for more than four decades, will remain in 
operation but under significantly reduced and declining influent flow rates and volumes. Extreme 
flow conditions under these conditions are not a logical basis for design of new treatment facilities.  

 

A reasonable maximum-day design flow for design of any excess WWF treatment facility needs to be 
determined in the context of the regulatory requirements and recognizing the significant uncertainties outlined 
in Section 2.1. If treatment was found necessary, a discharge of 6,000 m3/d to Maple Lake Creek, which 
represents maximum-day flow for a once in two year storm event, appears reasonable for design purposes.  

 Receiving Waters 

 Physical Environment 

Maple Lake Creek is a low gradient, dug channel in the area of the Cumberland Lagoon. Upstream of the 
lagoon, glacial deposits form the watershed limits and sub-catchments boundaries of tributary areas. The 
Cumberland Stormwater Management Plan5- 2000 describes the major catchment areas upstream of 
Cumberland, noting their sizes and presence of eskers, hummocks and kettles (now water-filled appear as 

 
 

 

5 Anderson Civil Engineering; May 2000; Stormwater Management Plan – Northern Upland Area and Southern Drainage 
Areas (Phase B) 
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lakes or marshes) deposits within them. Catchment areas above the Cumberland Road culvert total 403 ha; 
608 ha upstream of Royston Road and 1,190 ha upstream of the Village of Cumberland southern boundary.  

 Available Dilution 

The MSR and MWR define “dilution ratio” only in the context of low-flow conditions in receiving waters and 
high-volume effluent discharges. Dilution calculations use 7-day low flows for the receiving water flows and 
maximum weekly effluent flows, both with a 2-year return period as determined through frequency analysis. 
Dilution-based standards provide protection when the sensitivity of the receiving environment and vulnerability 
of aquatic biota are highest, during low-flow conditions. Receiving water conditions of this nature coincide with 
periods when the possibility of excess WWF discharges is minimal to non-existent. Given conditions in the 
receiving waters are not as critical during periods of excess WWF discharges raises questions about the 
applicability of a dilution ratio based standard.  

 

Identification of the critical flow period and the manner in which flow values are to be established are both 
fundamental items in calculation of dilution ratios.  In relation to excess WWF, rainfall patterns and durations of 
storm events shape the flows. Figures 1 and 2 illustrate with recorded Cumberland data just how variable WWF 
volumes are. Flow selection is a critical calculation component particularly in light of how the MWR ties the 
dilution ratio to required effluent quality and treatment as outlined in Section 2.3.  

 

Low-flow summer conditions in the Trent River stimulated keen interest in the past in quantifying available 
dilution downstream of the lagoon outfall. Consultants and provincial staff made several attempts to record 
flows in Maple Lake Creek. Beaver activity and hyporheic (groundwater-surface water) exchange severely 
hampered flow monitoring attempts that extend over periods greater than a day and no reliable data were 
obtained. Dilution ratios <10:1 during summer low-flow periods were confirmed in rough approximations derived 
from other types of analyses. 

 

Environment Canada monitored April to September summer flows in the Trent River near Royston from 1971 to 
1976.  August with the lowest monthly average-day stream flow (200 L/s), provided less than 20:1 dilution for 
the lagoon effluent. On a minimum-day flow basis Trent flows provided dilution less than 1:16. The same report 
estimated the May dilution ratio on a monthly average-day basis to be 500:1. 

 

The province also conducted frequency analyses on monthly flows in the Trent River system for wet-weather as 
well as low-flow periods. The Nile Creek to Trent River Water Allocation Plan identifies the Trent River drainage 

 
 

 

6 Ministry of Environment, Lands and Parks, October 20, 1995 Technical Report on Cumberland Sewage Treatment Plant 
Section 8.1 Maple Lake Creek and Trent River Dilution. 
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area as 66.9 km2. Estimated mean daily discharge at the mouth of the river during the wet-weather months is 
presented in Table 57.  

 
Table 5 - Monthly Trent River Discharges 

Trent River Mean Monthly Discharges (litres/sec) 
Jan Feb Mar April Oct Nov Dec 

7,279 7,022 6,080 3,480 5,010 7,665 8,221 
 

The portion of the Maple Lake Creek sub-catchment located upstream of the Cumberland lagoon outfall 
represents approximately 8% of the Trent River total watershed area. Table 6 shows estimates of monthly 
average-day flow in Maple Lake Creek at the lagoon outfall assuming that the magnitudes of flows are directly 
related to the size of the upstream catchment area. 

 
         Table 6 - Monthly MLC Discharges & Dilution Ratios 

Maple Lake Creek Mean Monthly Discharges 
at the Lagoon Outfall 

Month Jan Feb Mar April Oct Nov Dec 
L/s  582  562  486  278  401  613  658 

m3/d 50,285 48,557 41,990 24,019 34,646 52,963 56,851 
        

Estimated 2015 Excess WWF Lagoon Discharges 
Mean Monthly Values 

m3/d 800 200 500 - - 1,100 800 
L/s 9.3 2.3 5.8   12.7 9.3 

Maple Lake Creek to Lagoon Discharge Ratios 
Dilution 
Ratio   62.9  242.8 84.0 - -   48.1   71.1 

 

These findings indicate that the MWR threshold dilution ratio of > 40:1 would be met under average monthly 
flows. Dilution ratios less than 40:1 are to be expected when monitoring periods are shorter than a month.  

Before sewer separation was initiated, combined sewer catchment areas represented approximately 6% of the 
Maple Lake Creek catchment upstream of the lagoon outfall. Ignoring sewage diversion and assuming that 
runoff flow contributions from the combined sewer areas were the catchment average or higher on a unit area 
basis, implies that MLC flow would provide a dilution ratio of < 17:1 for any given storm event, well below the 
40:1 threshold.  

 

McElhanney calculated dilution ratios for instantaneous flows on three occasions in the course of the present 
investigations. Field program and analyses are outlined in Appendix D. The dilution ratios were found to range 
from 1.5 to 7.2. On one of those days full effluent capture and no discharge would have occurred if the 

 
 

 

7 Ministry of Environment, Lands and Parks, January 1995; Regional Water Management Vancouver Island Region. 
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diversion system had been in place and operational. On the other two days dilution ratios would have been 25 
and 44 with the diversion in place. These findings demonstrate how the new diversion system and lagoon 
system working in tandem will dampen the combined sewer peak flows, increase the dilution ratios and in many 
cases eliminate discharges to Maple Lake Creek. On-going implementation of the sewer separation program 
will strengthen these trends. 

 Water Quality 

The Village monitors both effluent quality and water quality downstream of the lagoon discharge location along 
Maple Lake Creek and the Trent River on a monthly basis. The Province also conducts water quality surveys 
along the watercourses from time to time. The location of the four primary sampling sites is shown on Figure 5 
illustrates the importance of the Trent River relative to Maple Lake Creek. Table 7 provides a list of 12 water 
quality parameters that the province and village have sampled and recorded since 1990.  

 

    Table 7 - Water Quality Monitoring in Receiving Waters 

pH Ammonia Nitrogen 
Temperature Nitrate and Nitrite Nitrogen 
Dissolved Oxygen Total phosphorus 
Specific Conductance Ortho-phosphate 
Fecal Coliform Chlorophyll a 
BOD5 TSS 
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FIGURE 5 

 

Frequency analyses were conducted on available Maple Lake Creek and Trent River water quality data for the 
wet-weather period (October through March). Table 8 summarizes values corresponding to 50% (average) and 
5% probabilities of occurrence based on the data sets having Standard Normal Distribution patterns. These are 
probability of exceedance with the exception of dissolved oxygen. 

 

Table 8 - Water Quality in the Receiving Waters 

Parameter 
Site 6 
MLC 

Site 7 
Trent 100 m d/s 

Site 8 
Trent 100m u/s 

Site 13 
Trent 400 d/s 

 Average/5% 
probability 

Average/5% 
probability 

Average/5% 
probability 

Average/5% 
probability 

Number of Samples 73 44 43 65 
Dissolved Oxygen (mg/L) 11.1/8.5 12.3/10.4 12.5/10.6 12.4/10.5 
Fecal Coliform (CFU/100mL) 43/205 17/97 5.5/16 11.4/37 
Ammonia Nitrogen (mg/L) 0.14/0.72 0.10/0.60 0.02/0.07 0.04/0.15 
Total phosphorus (mg/L) 0.13/0.39 0.05/0.17 0.03/0.15 0.04/0.10 
BOD5 and TSS (mg/L) Consistently recorded <5.0 
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 Water Uses 

Neither Maple Lake Creek nor the Trent River has registered water licences based on our search of the 
http://a100.gov.bc.ca/pub/wtrwhse/water_licences.input database. All locally registered water licenses are 
outside this watershed. 

 

Recreational activities occur throughout the watershed areas and access to the water courses is available at 
numerous locations. These include highways and private property, a network of deactivated mining roads and 
railways, and from several active logging roads. Recreational fishing occurs along the Trent River and biking, 
fishing, hunting and camping occur in the Maple Lake area. 

 

Maple Lake Creek between the lagoon outfall and the junction with the Trent River is essentially an agricultural 
ditch having little recreational use and very limited access. The streambed substrate materials are 
predominantly peat and silt soils. 

 

Water-based recreational activities downstream of the lagoon outfall generally occur during the summer months 
when discharges of excess WWFs will be highly unlikely. 

 Aquatic Resources 

Commercial shellfish leases and known native and recreational shellfish harvesting areas exist in Bayne Sound 
near the mouth of the Trent River. These sites, however, are 5 kilometres and more from the Cumberland 
lagoon outfall.  

A 1995 Ministry of Environment report on the Cumberland Lagoon system highlighted the high recreational 
fishery value of the Trent River8. Maple Lake Creek is considered to be important to downstream fisheries, but 
fish presence along its length is reported to be very limited. Mimulus Biological Consultants provide the 
following two conclusions in their 2001 report9. 

• The downstream reaches of Maple Lake Creek are accessible to fish from the Trent River, and  
• The physical aspects of fisheries habitat in the lower portions of Maple Lake Creek should be 

considered good. 

R Wong & Associates noted the following in their June 2008 report10:  

 
 

 

8 Ministry of Environment, Lands and Parks Technical Report on Cumberland Sewage Treatment Plant, October 20, 1995. 
Recreational Fisheries Section 3.05.90 and Section 7 – Public and Agency Concerns 
9 Mimulus Biological Consultants, November 2001 Report – Environmental Assessment for the Proposed Cumberland 
Treatment Wetlands and Sewage Discharge 
10 R Wong & Associates, Stream Classification within Maple Creek Tributary to Trent River, Cumberland B.C.; June 30, 2008 

http://a100.gov.bc.ca/pub/wtrwhse/water_licences.input
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• Maple Lake Creek being able to support resident salmonids has a low probability upstream of the 
anadromous barrier due to marginal habitat and potentially lethal D.O. levels. 
 

• Maple Lake Creek’s role is important in conveying food, nutrients and flow to downstream fish-
bearing reaches of the Trent River. 

 

Phosphorus releases with Cumberland lagoon discharges into Maple Lake Creek have been the primary focus 
of concern and investigations into adverse impacts to the Trent River. The phosphorus issues are primarily 
seasonal concerns associated with low flows, warm and sunny conditions. The Ministry of Environment in 
2005-2006 investigated the possibility of pulsed phosphorus discharges from the Cumberland lagoon. These 
investigations included benthic invertebrate and periphyton surveys along Maple Lake Creek and the Trent 
River downstream of the lagoon discharge11. This study and the others noted in this section of the report, 
demonstrate that the database on the receiving environment is extensive and of high quality.  

 Wildlife 

The Village commissioned several studies to provide background documentation and for use in assessing the 
environmental impacts of constructing and operating a previously proposed constructed treatment wetland 
(CTW) to be located between the lagoon and Cumberland Road. The following is a partial list of environmental 
assessments and site surveys conducted for these purposes: 

• Canadian Wildlife Service, Ron Buechert, Ground-truthing, Delineation and Conservation 
Evaluation of Part Sensitive Ecosystem Polygon #65003, Cumberland, July 2001. 
 

• Mimulus Biological Consultants (MBC), Environmental Assessment of the Proposed Cumberland 
Constructed Treatment Wetlands and Sewage Discharge, November 2001. 
 

• McElhanney Consulting Services Ltd.; Design of Treatment System Improvements Including a 
Constructed Treatment Wetland, Preliminary Engineering Report, October 31, 2006. 
 

• Mimulus Biological Consultants, Rare Species Assessment of the Proposed Cumberland 
Constructed Treatment Wetland, September 25, 2008. 
 

• The rare species assessment confirmed that: 
 

• Four amphibian species are present on the site (Red-legged frogs (Blue listed), Pacific Treefrogs, 
Rough-skinned Newts and Northwestern Salamanders).  

 
 

 

11 Ministry of Environment, January 2007; Trent River Pulsed Discharge Study (Draft) including three spreadsheet attachments 
(Benthic Invert results Summer 2005 Trent.xls; Trent data 2002-2006.xls; and Trent periphyton results summer 2005.xls) 
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• The Vancouver Island water shrew (Sorex palustris brooksi) and the Keen’s myotis (Myotis keenii) 
are provincially Red-listed species in BC and are potential residents of the Cumberland 
Wastewater Treatment Wetlands area; and 
 

• The area is a highly productive site for breeding birds (especially songbirds), but is not a critical site 
for Red or Blue-listed bird species. 

 Plants 

Reports prepared by Mimulus Biological Consultants reports identify and map plant communities. The survey 
revealed neither rare nor threatened plant species. The survey identified fourteen plant community types and 
considered five of the classified site series as rare or threatened based on the Conservation Data Center 
information. Survey findings formed the basis for recommended restricted activity areas. Earlier agricultural 
uses including market gardens and hay fields heavily impacted much of the area and the consultants assessed 
these areas as having little or no value for preservation. 

 Impact Assessment 

Existing lagoon system operation contributes to flow volumes as well as contaminant loadings to the receiving 
waters on a daily basis. The flow volumes contributed will change abruptly when the diversion to the new 
wastewater treatment plant is in place. With sewage flow diversion up to 2.5xADWF, essentially all flow 
contributions to the Trent River system during dry-weather periods will be eliminated. Loss of the flow 
contribution during the summer months may be detrimental to some aquatic life, but flow diversion offers 
significant benefits to other aquatic life and water users. Diversion eliminates a significant source of: 

1. Phosphorus, a nutrient adversely impacting algae growth along the Trent, and 
2. Bacterial contamination, a concern in relation to recreation use of downstream watercourses. 

 

Not all lagoon discharges are eliminated. Excess wet-weather discharges, the focus of this study, will occur and 
occur simultaneously with high streamflows in Maple Lake Creek and the Trent River. Less than current 
volumes of excess WWF will be discharged to Maple lake Creek under the new diversion scenario. These 
smaller discharges will improve water quality over current levels in the receiving waters. Table 8 summarizes 
the current water quality conditions and illustrates the assimilative capacities of the receiving waters under wet-
weather conditions. Table 9 compares the recorded water quality data to applicable guidelines/standards. 
Based on these findings, provincial water quality guidelines are being met at the confluence of Maple Lake 
Creek and Trent River under current WWF conditions.  
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     Table 9 - Receiving Waters - Recorded Water Quality Data and Applicable Standards 

Water Quality Parameter 
Water Quality Guidelines Table 8 Trent River 

Equivalent Values 
(Sample Site 7) 

Dissolved oxygen 
All Life Stages  

other than 
Buried  

Embryos/Alevins 

Buried Embryo/Alevin  
Life Stages1 

 

30-day mean (mg/L) 8 11 12.3 
Instantaneous minimum 

(mg/L) 
5 9 10.4 

Faecal Coliform (CFU/100 
mL) 

200 for recreation waters; 
14 for shellfish harvesting areas 

17 (average) 
97 (5% probability of 

exceedance) 
Total Ammonia (mg/L) 
(for ranges of pH and 
temperature applicable to 
excess WWF) 

18 0.10 

Phosphorus (mg/L) No Guideline - seasonal provision  0.05 

Suspended Solids 10 mg/L & 25 mg/L increments on 
background levels 

<5.0 

 

Toxicity testing is conducted annually on effluent from Cumberland’s lagoon. The effluent samples always 
passed these tests with mortality rates significantly less than 50% threshold applicable the 96-hour bioassay 
test.  

 

Implementation of the sewage diversion system will result in higher water quality in the receiving waters than 
show in Tables 8 and 9 and noted above. The reduction in excess WWF volumes will result in longer treatment 
times and improve lagoon effluent quality. Implementation of the sewer separation program in a similar manner 
will further improve receiving water quality. Sewer separation as noted Section 2 not only decreases excess 
WWF volumes, it also decreases contaminant loadings/discharges to the environment.   

 

The net impact of the proposed sewage diversion and on-going sewer separation in the community is positive. 
These changes will result in higher quality water in Maple Lake Creek and the Trent River, and they are 
consistent with the MWR Section 21 requirement that appropriate provisions be made to protect: 

• public health and the receiving environment, and 
• designated uses of waters receiving combined sewer system overflows. 

 
Additional measures such as effluent disinfection are possible and the following section of the report addresses 
options of this nature. 

 

Potential impacts of the proposed diversion and sewer separation are positive with respect to protection of 
shellfish harvesting areas. Faecal coliform density counts fall due to natural die-off as water moves 
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downstream. Currently the 5% exceedance density count drops from 97 to 37 at Sampling Site 13, some 300 m 
downstream of Site 7. The 14 CFU/100mL limit applicable to shellfish harvesting areas is currently readily met 
before the Trent River discharges into Baynes Sound 5.1 km downstream. Decreased contaminant discharges 
from the lagoon associated with diversion and sewer separation will reduce these current minimal risks even 
further. 

 Mitigation Options 

The aerated cell of Cumberland’s lagoon is to remain in operation until excess WWF discharges ceases 
through sewage diversion and sewer separation. This is a stipulation of the March 29, 2011 correspondence 
(Appendix C) that Cumberland received from MOE. Continued operation of the aeration cell is also implicit in 
the receiving water quality projections outlined earlier. 

 

On-going operation of the aeration cell requires that raw sewage continue to flow into the aeration cell in 
amounts adequate to maintain an active biomass in the cell. A small lift station and a lagoon overflow structure, 
both located at the proposed sewage diversion chamber, are the associated facilities required.  

The provincial and federal governments would categorize the excess WWF events as overflows and would 
require monitoring and reporting as outlined in Appendix E. 

 

No additional biological and solids separation processes are needed given the projected effluent quality with 
the lagoon treating excess WWF meets the secondary treatment standards that the MOE March 29, 2011 
correspondence stipulates for this facility. 

 

Further, MOE, March 29, 2011 email to Cumberland (Appendix C) notes with respect to public risk and 
treatment of excess WWF discharges: 

“Effluent disinfection would likely be required due to the potential for recreational use downstream and 
concerns associated with shellfish production in the marine environment”. 

McElhanney considered disinfection of lagoon effluent to meet the recreational 200 CFU/100 mL bacteriological 
standard and identified the two most likely forms of treatment to be adopted: 

• Chlorination with subsequent de-chlorination, and 
• UV disinfection 
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Table 10 outlines the general advantages and disadvantages of the two systems. 

 

            Table 10 - General Comparison of Chlorination and UV Disinfection Options 

 Advantages Disadvantages 

Chlorination/de-
chlorination 

Highly responsive to 
flow and quality 
changes 

Handling hazardous 
chemical 

 Relatively easy to 
accommodate at the 
lagoon site 

Tight chemical feed 
control required to avoid 
fish toxicity conditions 

 Cost effective Disinfection/chemical by-
products 

 Redundancy 
provisions are easily 
accommodated 

 

   
UV Disinfection No toxic residuals High equipment costs 

(large pumps, reactors, 
new power supply) 

 No chemical handling  Oversized equipment for 
flows that decrease over 

time 
 

Table 10 shows disinfection has significant implications from operator safety, financial as well as environmental 
perspectives. The need for disinfection warrants further consideration given these findings.  

• The bacteriological water quality standards for recreational use of waters in the Trent River waters 
are currently being met (Table 9). The associated public health risk level on that basis is 
considered acceptable. 
 

• Water quality sampling confirms that the impact of Cumberland’s current lagoon discharges on the 
bacteriological water quality in the Baynes Sound shellfish harvesting area is minimal. Length and 
the nature of the intermediate watercourses are factors influencing natural die-off of bacteria and 
other micro-organisms of concern in the lagoon discharges. 
 

• The bacteriological water quality standards for recreational use of waters are not being met in MLC, 
but the nature of the channel means recreational use of these waters is very limited. Operating 
experience over five decades suggests that disinfection of lagoon effluent has not been and is not 
currently a critical need. 
 

• Water quality in MLC and the Trent River will improve as sewage diversion and sewer separation 
reduce quantities and contaminant loadings associated with the lagoon discharges. 
 

• Water quality in MLC will improve because continuous lagoon discharges will no longer apply and 
the excess WWF events will occur less frequently and generally at the time of year when 
recreational use of these waters is at a minimum. 
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Given the limited available funding the relative cost-benefits of adding this treatment and accelerating 
implementation of the sewer separation program warrant consideration. 

The sewer separation program is a fixed cost item requiring a series of long-term investments. The benefits of 
each investment are: 

• Improved water quality in the receiving waters through reduced and eventually elimination of all 
lagoon discharges to Maple Lake Creek; and 
 

• Improved influent conditions at the sewage treatment plant through smaller volumes and higher 
sewage strength. 

 

A disinfection system is a short-term investment in facilities that will not be operated once excess WWF 
overflows are eliminated through full implementation of the sewer separation program. Expanding the 
recreational use of waters in MLC by lowering the bacterial loading appears to be the only potential benefit of 
disinfection. 

 Conclusions and Recommendations  

 Conclusions 

• When the South Regional Sewage Treatment Plant (regional treatment plant) becomes available, 
diversion of sewage to that plant will eliminate lagoon discharges to MLC when flows in the 
interceptor sewer are less than 2,500 m3/day. 
 

• Sewage flows in excess of the 2,500 m3/d will be routed to the existing lagoon for temporary 
storage and treatment and later released preferentially to the diversion system as capacity 
becomes available. Excess WWF to the MLC outfall will occur when sewage flows exceed the 
combined flow capacity of the diversion system and storage capacity of the lagoon system. 
 

• Wet-weather flows are being reduced by Cumberland implementing a sewer separation program 
and full implementation will eliminate excess WWF overflow events and improve influent conditions 
at the regional treatment plant. 
 

• Sewage diversion, on-going sewer separation, and continued operation of the lagoon system are 
measures that will significantly improve water quality in the receiving water system (MLC and the 
Trent River) when there are overflows. 
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• Excess WWF overflows will result in bacterial counts in MLC exceeding provincial bacteriological 
water quality guidelines for recreational use. Based on projected excess WWF overflows, water 
quality in receiving waters downstream of the Trent River/MLC confluence are expected to meet 
recreational use and other guidelines and pose minimal risk to the shellfish harvesting areas in 
Baynes Sound. Timing is a significant factor in estimating volumes and quality of for the excess 
WWFs. The above conclusions are based on the regional plant being available in 2018 and sewer 
separation being implemented in stages and completed in 2023. 
 

• Accelerated sewer separation and disinfection facilities are two potential measures to address the 
recreational water quality guidelines issue in MLC.  
 

• The preferred measure is an accelerated sewer separation program. Separation is the longer-term 
solution while building and operating disinfection facilities to treat highly variable, gradually 
declining excess WWF is less efficient use of any funding that becomes available.  
 

• Once the dedicated sanitary and storm sewers are available, effective sewer separation requires 
that appropriate lot connections be made to these as early as practical.  

 Recommendations 

• Make the highest priority fully implementing the sewer separation program as quickly as funding 
permits in order to reduce the volumes and frequency of excess WWF events and reduce sewage 
volumes treated at the regional plant. 
 

• Implement measures to encourage owners to make the appropriate lot connections once dedicated 
sewers are available in the existing combined sewer areas.  
 

• Make connection of Cumberland’s sewerage system to the regional treatment plant once available. 
 

• After the diversion to the regional plant is in operation: 

.1 Continue to operate the aerated lagoon cell, and 

.2 Monitor and record the excess WWF events 

  

Respectfully Submitted: 

McElhanney Consulting Services Ltd. 

 

 

Prepared by: Chris Pogson, P. Eng. & Dan Hooper, P.Eng. 
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Appendix A – Recorded Lagoon Effluent Water Quality Data 

 

  



APPENDIX A

Recorded Lagoon Effluent Water Quality Data

BOD5,  CBOD  &TSS (mg/L)

Oct Nov Dec Jan Feb Mar

BOD5 TSS BOD5 TSS BOD5 TSS BOD5 TSS BOD5 TSS BOD5 TSS

2007 5.9 6 12 8.5 16 14 23 15 19 17

2008 15 22 15 7 26 12 13 11 19 25 21 34

2009 14 25 2.5 5 9.5 5.5 26 10 22 20 17 30

2010 41 50 17 16 13 9.5 7.6 7.3 13 12 19 14

2011 32 47 15 13 24 19 17 17 27 22 16 17

2012 39 35 14 12 13 7.5 18 11 16 6.5 19 29

2013 19 45 18 20 25 16 16 9 25 22 22 17

2014 11 11 19 13 10 6.5 22 19 21 17 19 16

2015 8.6 14.3 9.0 4.3 14.4 9.8

Un‐ionized Ammonia (mg/L)

Oct Nov Dec Jan Feb Mar

UN‐Amm UN‐Amm UN‐Amm UN‐Amm UN‐Amm UN‐Amm

2014 0.06 0.2 0.11 0.1

2015 0.093 0.14

Total Phosphorus (mg/L)

Oct Nov Dec Jan Feb Mar

Total P Total P Total P Total P Total P Total P

2007 0.5 1.2 0.6 1.05 1.2

2008 3.0 1.6 2.53 1.2 1.9 1.8

2009 2.94 0.649 1.4 1.85 2.22 1.97

2010 3.52 1.93 1.2 0.84 1.22 1.67

2011 3.12 1.33 1.70 1.63 1.53 1.10

2012 3.98 1.28 1.36 1.11 1.64 1.36

2013 3.74 2.43 1.36 1.83 1.58 0.745

2014 1.67 1.74 0.895 2.68 1.75 1.55

2015 1.28 1.21 1.71

median 3.06 1.465 1.36 1.28 1.58 1.55 Monthly 1.447 Annual WWF Period

Average 2.809 1.520 1.492 1.430 1.567 1.456 Monthly 1.493 Annual WWF Period

Fecal Coliform (MPN/100mL)

Oct Nov Dec Jan Feb Mar

FC FC FC FC FC FC

2007 760 3800 4000 1600 230

2008 6400 5300 48000 11000 2900 200

2009 1600 350 1600 8600 1430 490

2010 1600 1600 33000 2800 920 1600

2011 17000 17000 1700 16000 130 1100

2012 54000 54000 13000 5400 9200 490

2013 7000 13000 13000 1400 1600 1700

2014 35000 7000 7900 330 1700 3500

2015 240 700 33000

median 6,700           6,150        13,000      4,000        1,600        1,100        5,075      Annual WWF Period

Average 15,420         12,756      16,886      5,530        2,242        4,701        9,589      Annual WWF Period
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MINISTRy'OF ENVfRONMEN-r" 
, LANDS AND PARKS 

PERMIT 
PE~00197 

".~ "!.."""Y' .... ~ .. c .. ,.Mlluo,r.r,-.gton 
.Po~UUon'~~flc",.: ., . 

. 2080-A·i..ab"ux1tOll~· 
Nftnttfmo, SrJtblh COluinbla. 
V9T6J9 
Telephone; (250) 751--3100 
Fax~ (250) 751-3103 

Under the Provisions of the Waste Management Act 

Village of Cumberland 

PO Box 340 

Cumberland, Br~tish Columbia 

VORISO 

js ~uthorised to discharge effluent to Maple Lake Creek which is a tributary to the Trent River from 
a municipal wastewater treatment system located in the Village of Cumberland. British Columbia. 
subject to the conditions listed. below. Contravention of any of these cond,itions is a violation of the 
Waste Management Act and may result in prosecution. ' 

1. AUTHORISED DISCHARGES 

1.1 , This subsection applies to the djscharge of effluent from a MUNICIPAL 
COLLECTION AND TREATMENT SYSTEM SERVING THE VILLAGE 
OF CUMBERLAND. The site reference number for this discharge is ElOO753. 

1.1.1 The authorized rate' of discharge based on an annual averaging period is 
910m3/d. .' , 

1.1.2 The maximum authorized rate of discharge of domestic sewage and 
stolmwater is 7 j 6oo m 3/d. 

After September 1j 2015. the authorized maximum rate of discharge of 
domestic sewage and storrnwater is 2710 m3/d. ' 

, . 
:':, 

D<ltc: Issued: August 25. 1967 
Dale Amended: 

J,O. Fmnk:. P.Eng. 
Assistant Regional Wasle Mnnnger 

( !nOS t recen I) 

Page: I of7 1997 PERMIT: PE-00197 
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,BAmSH. toi.i.n,ullA . .. " . . 

. ' 

1.1.3 The characteristics of the discharge shall not exceed: 

5-Day Biochemical Oxygen Demand - 30 mgIL 
Total Suspended Solids - 60 mgIL 

After May I, 1999. the characteristics of the discharge shall not exceed: 

5-Day Biochemical Oxygen Demand - 30 mgIL 
Total Suspended Solids - 30 mgIL . 
Faecal Colifonn bacteria - 200 MPN/lOO ml (Maximum) 
Total Phosphorus - l.q mgIL 

1.1.4 'The authorised works are mechanical screens. an aerated lagoon"a 
stabilization pond, and related appurtenances approximately located as 
shown on attached Site Plan A. 

After May 1> 1999, the authorized works are to include disinfection 'and 
nutrient removal facilities or alternate disposal methods. . 

1.1.5 The authorised works must be complete and in operation on and from the 
date qf this amended permit or as o!:herwise indicated in Subsection 1. I .4. 

1.1.~ The location of the facilities' from which the discharge originates is Lot A, 
Plan 23092, District yi 24, Nelson Lan~ District.. 

1.1.7· The location of the point of discharge is Maple Lake Creek .. 

2. GENERAL REQUIREMENTS 

2.1 Maintenance of Works and Emergency Procedures 

The pennittee shall inspect the authorised works regularly and. mainrain them in good 
working order. In th~ event of an emergency or condition beyond~,t~e control of the 
pennittee which prevents effective operation of the approved method of pollution 
control, the permittee shall notify the Regional Waste Manager immediately and take 
appropriate remedial action. 

2,,2 Bypasses 

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

Date Issued: August 25. 1967 
Dmo Amended: 

1.0. Finnie, P.Eng, 
Assistant Regional WU51~ /Vbouger 
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2.3 ,Process Moqifications 

The permittee shall have prior written approval" from the Regional Waste Manager, 
prior to implementing changes ~o the authorised works or to any process that may 
affect the quality andlor quantity of th~ diScharge. 

2.4 Plans· New Works 

Plans and specification~ of the disinfection facilities and the nutrient reduction 
facilities authorised in Subsection 1.1A shall be certified by a qualified profes·sional 

.licensed to practice in the Province of British Columbia. and submitted to the 
Regional Waste Manager for review before constnlctio.n commences. Aquali£ied 
professional licensed to practice in the Province of British Columbia must certify that 
the works have been consUUcted in accordance with the submiqed plans.· 

2.5 Posting Requirements 

The pennittee shall erect signs along the alignment of Maple Lake Creek at all 
recognized access ,points to the Creek and at all road crossings and at the confluence 
with the Trent River. The signs shall identify the Creek as containing treated sewage" 
effluent and should warn the p~bIic that the water is not safe for drinking pmposes or 
personal contact. The wording , size and location"s of signs req~ the approval of 
the Regional Waste:" Manager~ The signs l¥ust be erect~d on or before M:m:;h 31; 1998. 

•• •• .' '.. _ .". r ':,. • • 

2.6 Standby Power 

The Permittee shall provide aUxiliary power facilities to insure "the continuous 
operation of the sewage treatment plant.· 

2.7 Sludge Wasting and Screenings Disposal 

Sludge and screenings from the treatment plant shari be disposed "of in a manner 
authorised by the Regional Waste Manager. ' 

2.8 Effluent Upgrading 

Based on receiving environment monitoring data andlor other infonnation obtained in 
connectlon with this discharge. the pennittee may be required to provide additional 
treatment facilities. 

2.9 pisinfection 

Disinfection of the effluent is required by May I. 1999. If disinfection is by 
chlorination. dechlorination facilities will also be ~e uired. 

Dale Issued: Augusl 25. 1967 
Da[e Amended: 

(most recent) ," DEC 0 ~ 'M';J I 
Puge; 3 of7 u 

J.O. Finnie. P.Eng, 
Assislant Regional Waste Manager 
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2.10 . Odour" 

Should objectionable odours, attributable to the operation of the sewage treatment. r, 
plant occur beycindthe property bQundary, or attributable to the effluent in Maple 
Lake Creek or the Trent River, as detemnned by the Regional Waste Manager, 
measures or additional works will be required to reduce the odour to acceptable 
levels. . 

2.11 Fearn 

Should objectionable amounts of foam, attributab1e to the effluent. occur on the 
receiving waters, measures wiII be reqijired to either eliminate the cause· of the foam 
or to eliminate the foam by additional treatment. . 

2.12 Facility Classification and Operator Certification 

The per.mittee shall have the works authorised by this pennit classified (and the 
classification shall be maintained) by the Environmental Operators Certification 
Program Society (Society). The works shall be operated and maintained by p~rsons 
certified within and according to the program provided by the Society. Certification 
must be completed to the satisf,!-ction of the Regional Waste Manager. In addition, 
the. Regional Waste Manager shall be notified of the classificatie:n level of the facility 
and certification level of the operators, and changes of opera~ors andlor operator 

, . certification levels within ~O days of any change .. 

Alterriatively~ the works authorised by this pennit shall be operated and maintained 
~y persons who the pemtittee can demonstrate to the satisfaction of the Regional 
Waste Manager, are qualified in the safe and proper operati on of the facility for the 
protection of the environment. 

2.13 ;Land Requirements 

The Permittee shall secure and hold in reserve sufficient 1and to allow for future 
expansion and upgrading of the sewage treatment facilities. 

2.14 ;Liquid Waste Management Planning 

The Regional District of Comox-Strathcona is developing a Liquid Waste 
Management Plan that may include the Cumberland area. Notwithstanding the 
terms and conditions of this permit, the authorized discharge lS subject to the 
provisions of the Liquid Waste Management Plan once approved by the Minister. 

Dale .Issued: August 25. 1967 
Date Amended: 

J.O, Finnie, P.Eng. 
Assistant Rc:gional Waste Manager 
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If the regional district plan does not incorporate the Cumberland ~a or if the plan 
is not progressing satisfactorily. as detennined by the Regional Waste Manager, 
then the Pennittee shall undertake the following activities: 

Source Control Program 
Stonnwater Management Plan 
Sludge Wasting and Screening Disposal and Biosolids Management Plan 
Inflow and Infiltration Con~ol Prograni. 
Sanitary and Storm Sewer Separation Plan 

Te'rms of reference, development schedules and implementation timetables for 
the above activities'shall be submitted to the Regional Waste Manager by 
December 31, 1999 for approval and shall be implemented as directed by the 
Regional Waste Manager. ' 

3. MONITORING'AND REPORTING REQUIREMENTS 

3.1 ,Discharge Monitoring 

3.1.1 ¥)ow Measurement 

Provide and maintain a suitable flow measuring device and record once per . 
day the effluent volume discharged over a 24-hour period . 

. ' 

3~1.2 Saml!ling And Analyses 

Date Issued: August 25. 1967 
D:!le Amended: 
(most recent) 

The pennittee shall install a suitable sampling facility and obtain a grab 
sample of the effluent once every month. 

Obtain analyses of the sample for the followi?g: 

5 - Day Biochemical Oxygen Demand 
Total S'uspended Solids 
Faecal Colifonn 
Total Phosphorus 
Ammonia Nitrogen 

"', 
. ~ .. 

J.O. Finnie, P.Eng. 
Assistant Regional Wasle Manager 
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In addition, the permittee shall obtain a grab sample of the effluent once per 
year, and obtain analysis of the sample for the following: . 

Aluminiu~ (total); 
Arsenic (total); 
Barium (dissolved); 
Boron (dissolved); 
Chromium (total); 
Cadmium (dissolved): 
Copper (total and 'dissolved); 
Cobalt (dissolved); 
Cyanide (total); 
Iron (dissolved); 
Lead (total); 
Toxicity (LCj()""'" ..f~~J 

I a,.\? 

Manganese (dissolved); 
Methlene Blue Active Substances; 
Mercury (total)~ 
Molybdenum (total); 
Nickel (total); 
Oil and Grease; 
Selenium (Total); 
Sil ver (total); 
Sulphate (dissolved); 
Sulphide (dissolved); 
Tin (total); and 
Zinc (total) 

3.2 Receiving Environment Monitoring 

Beginning January 1. 1998 the Pennittee shall conduct a receiving environmen~ 
monitoring program that will consist of monitoring of Maple Lake Creek and 
Trent River at the following locations. 

Location 

Maple.Lake Creek, 100m up'stream from confluence 
Trent River. 100 m upstream from confluence 

. Trent River, 100m downstream from confluence 
Trent River. 400 m downstream from confluence 

'---, 

Seam Site 

0140124 
0121581 
0127582 
E227350' 

Water samples will be collected in the months of March, May, July, September, 
and November and analyzed for pH, temperature, dissolved oxygen .. specific 
conductance. faecal colifonn, ammonia nitrogen, nitrite and nitrate nitrogen, total 
phosphorus and ortho-phosphate. 

During the months of May, july and September each year, the Permittee will also 
undertake a monitoring program for chlorophyll.§; on the Trent River at three 
locations (100 m upstream from, and 100 m and 400 m downstream from the 
confluence with Maple Lake Creek) 

Based on the reSl;llts of this monitoring program, the permittee monitoring 
requirements 'may be extended or altered by the Regional Waste Manager 

Dllle Issued: AuguSl25, 1967 
Dale Amended: 

J.O. Fjnni~. P.En~. 
Assi~(Unt Regionnl Waste Manager 
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3.3 Samplin,i and Analytical Procedures . 

3.4 

-.~--'-'" 

Flow Measurement shall be carried out in accordance with the procedures described 
in "Field Criteria for Sampling Effluents and Receiving Waters", April 1989. or by 
suitable alternative procedures as amhorised by the Regional Waste Manager. 

Copies of the above manual are may be purchased from the PQllution Prevention 
Division. Ministry of Environment. Lands and Parks. PO Box 9342. Stn. Prov. Govt. 
Victoria,. British Columbia~ V8W 9Ml. The manual is also available for review at all 
Pollution Prevention Offices. 

Sampling shall be carried out in accordance with the procedures described in the 
"British Columbia Field SampUng Manual for Continuous Morutoring Plus the 
Conecdon of Air, Air-Emission. Water, Wastewater. Soil. Sediment, and Biological 
Samples. 1996 Edition (Pennittee),". or by suitable alternative procedures as 
authorised by the Regional Waste Manager. 

Analyses are to be carried out in accordance with procedures described in the "British 
Columbia·Environm.:.:ntal Laboratory Manual for the Analysis of Water, Wastewater1 

Sediment and Biological Materials {March 1994 Pemrittee Edition)", or by suitable 
altema?-ve procedures as authqrised by th~ Regionru Waste Manager. 

Copies of the above manuals may be purchased from the Queen· s Printer Publications 
Centre. P. O. Box'9452, Stu. Provo Gov',t. Victoria. British Columbia. V8W 9V7 (1-
800-663-6105 or (250) 387-6409), and are also available for inspection at all 
Pollution Prevention offices •. 

. :~,. 

Reporting 'ft-V'<A" +c.v 14-
Maintain data of an ses and flow measurements for inspection and every three 
months submit e data, suitably tabulated. to the Regional Waste Manager for the 
previous . The first report is to be submitted by March 31, 1998. Based on the 
results of the monitoring program, thepennittee monitoring requirements may be 
extended or altered by the Regional Waste Manager . 

... '''l,' 

Date IS$ued: August 25. 1967 
Date Amended; 

J.O. Finnie. P.Eng. 
AssiSl3nl Regional Waste Manager 
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Dan Hooper - Wet weather flow - Cumberland 

Hi Dan, Sorry for the delay in getting this to you. 

Re: Village of Cumberland Wet‐Weather flow Discussion Paper, dated March 27, 2011 

On Monday March 27, 2011 the Ministry met with Dan Hooper of McElhanney Consulting to discuss 
solutions to address wet weather flows originating from the Village of Cumberland.  

Ideally, all flows would be intercepted and conveyed to a single treatment facility. In the event that this 
is not possible in the short term due to high Inflow and Infiltration in the existing Village conveyance 
system, other options for the treatment and disposal of wet weather flows may need to be 
considered.   

The Ministry has reviewed the discussion paper. Any discharge to Maple Lake Creek would be subject 
to a number of conditions including the following: 

       Municipal Sewage Regulation will apply to the wet weather flow treatment system as a 
stand‐alone system. 

       An Environmental Impact Study is required as per Section 8 of Schedule 1 of the Municipal 

Sewage Regulation. 

       The discharge will be permitted as an interim option, to be phased out within 15 years, or 
when sewer separation is complete, whichever occurs first. 

       Secondary quality effluent would be required. 

       Discharge would be restricted to winter months (October to February) where an EIS shows 
dilution is greater than 40:1 at the lagoon outfall. Director approval would be required for any dilution 
ratios less than 40:1 which would be considered as part of an interim solution authorized under an 
Operational Certificate.  

       The effluent flow to Maple Lake Creek will be capped based on dilution ratios to ensure the 

receiving environment is not overwhelmed during high storm events. Once the capped level is reached, 
all excess flow should be stored or conveyed and treated at the treatment plant.  

       Effluent disinfection would likely be required due to the potential for recreational use 
downstream and concerns associated with shellfish production in the marine environment. 

From:    "Walsh, Cindy J ENV:EX" <Cindy.Walsh@gov.bc.ca>
To:    "Dan Hooper" <dhooper@mcelhanney.com>
Date:    3/29/2011 4:29 PM
Subject:   Wet weather flow - Cumberland

Page 1 of 2Wet weather flow - Cumberland
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       Lagoons should be aerated for maximum effectiveness, presently not designed as a 
facultative system.  

       A monitoring program will be required to ensure the receiving environment is not impacted.

       Dilution ratios within the Maple Lake Creek are based on limited data. Monitoring will be 
required to confirm dilution ratios which could result in reduction in effluent discharged during specific 
periods.  

       With respect to Phosphorous, removal would likely not be required due to the seasonal 

(October to February) nature of the discharge, to be confirmed in an EIS report.  

Thank you for the opportunity to review the discussion paper I look forward to further discussions on 
this matter. Please give me a call if you wish to discuss further. 

Cindy 

C.J. Walsh, M.Sc., A.Ag. 
Senior Environmental Protection Officer - Liquid Waste Management 
Government and Compliance Section 
Environmental Protection and Assurance Division 
Ministry of Environment 
2nd Floor - 2080 Labieux Road, Nanaimo BC V9T 6J9 
phone: 250-751-7351 fax: 250-751-3103 
Cindy.Walsh@gov.bc.ca  

Page 2 of 2Wet weather flow - Cumberland
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Appendix D – Flow Monitoring Program 

McElhanney Consulting Services Ltd. 
April 29, 2015 

Background 

Earlier attempts to continuously monitor stream-flow failed because of changing hydraulics caused by beaver activity at 

the site of the weir or downstream. The objective of this program was to determine if a predictable relationship exists 

between flow rates and conductivity levels of the lagoon discharges and Maple Lake Creek stream-flow. If there is, an 

estimate of stream-low can be made using the effluent flow records and new data to be gained taking conductivity 

readings of the effluent discharge and waters upstream and downstream of the outfall. 

Investigations involve a stream-flow and lagoon effluent metering events on three occasions that were selected to cover 

a range of wet-weather flow conditions. Attempts were made to measure flow at five gaging stations by the area-

velocity method using the following current meter. 

Measurement Instrument Model Specifications 

Flow & Current 
Meter 

Geo Scientific Ltd., Swoffer 
2100 Current Meter 

 

 stream velocity 0.1 to 25 feet (.03 to 7.5 
meters) per second  

 

Gaging Stations locations were confirmed in the field and made allowances for potential interference within 10 m 

upstream and downstream of the lagoon outfall. 

 

Lagoon effluent discharge rates are determined by monitoring water levels upstream of an outlet weir. Levels are 

measured at 15-minute intervals with a pressure transducer and this data is routinely down-loaded to calculate flows.  

Effluent flow data was available for times when this other field data were being collected.  

 

On-site conductivity readings were taken at upstream and downstream gaging stations and from the effluent discharge 

(weir chamber). The following conductivity meter was used for this purpose. 

Measurement Instrument Model Specifications 

Specific 
Conductivity 
 

Hanna Instruments, Model 
HI98129 
pH/Conductivity/TDS Tester 

 

 Range 0 to 3999 µS/cm 

 Resolution 1 µS/cm 

 Accuracy ±2% F.S. 

 Conductivity Standard  HI7031M  1413 µS/cm  

 

Findings 

The current meter failed to provide usable data on two of the three monitoring events, apparently because in-channel 

velocities were below threshold values.  The measured effluent discharge rates at the time of the field investigations are 

listed in the following table. 

  



Appendix D – Flow Monitoring Program 

McElhanney Consulting Services Ltd. 
April 29, 2015 

 

Date & Time Effluent Discharge Flow Comments 

November 4, 2014 at 1:00 PM 2,950 m3/d Sampling occurred 24 hrs post 
rain/storm event 

November 14, 2014 at 1:00 PM 1,564 m3/d Sampling occurred after only 2.6 mm 
rain in previous 7 days. 

December 6, 2014 at 11:00 AM 2,990 m3/d Sampling occurred after 25.2 mm rain 
in the previous 48 hrs. 

 

  

 

Nov 4, 2014 Nov 14, 2014 Dec 6, 2014 

 

Conductivity readings taken on site were then followed-up with laboratory readings of samples collected from the 

lagoon discharge and stations upstream and downstream of the outfall. Laboratory readings though generally less than 

field reading maintained the same field-recorded relationships between the samples of effluent and 

upstream/downstream waters. 

The following table shows the recorded conductivity levels along with implied dilution ratios and estimated upstream 

channel flows based on those readings.  

Location Nov 4 Nov 14 Dec 6 

Upstream Station (μS/cm2
) 233 410 241 

Lagoon Effluent (μS/cm2
) 257 295 281 

Downstream Station (μS/cm2
) 238 360 246 

Implied Dilution Ratio 3.8 1.5 7.1 

Estimated MLC Flow upstream 
(m3/d) 

11,347 2,370 21,360 



Appendix D – Flow Monitoring Program 

McElhanney Consulting Services Ltd. 
April 29, 2015 

 

These results suggested that a predictable relationship may exists between flow rates and conductivity levels and 

additional laboratory analyses were conducted to further investigate a broader range of blend ratios. The laboratory 

work, however, found surprising little correlation between blend ratio and conductivity levels. 

The broader project findings suggest that there may be a useful correlation between flows and conductivity to estimate 

flows and flow ratios. Those relationships appear, however, to be short lived and based on that observation, on-site 

conductivity readings only should be used for these types of estimates. Conductivity relationships approaching 

theoretical levels are seen but only briefly. The reason may be chemical and biological reactions that occur within the 

blended waters and their broader contact with the receiving environment. 



CUMBERLAND LAGOON DISCHARGE ENVIRONMENT
2014 Flow Monitoring Program

Dan Hooper

April 29, 2015

4‐Nov 14‐Nov 6‐Dec All flowmeter measurements taken at 0.6 m from creek bottom.

Channel MO1 0.18 0.04 0.18

Downstream side Velocity 0.08 0.01 0.01 MO1+ MO2 MO3

side Velocity 0.06 0.01 0.01 Top Width (m) 3.5 3.5 3.5

depth 0.9 0.75 0.88 Bottom Width (m) 2.0 1.0 2.0

baseline  ‐ 6 inches  ‐ 1 inches Clear Width (m) 1.0 1.0 2.0

Total Flow area (m2) 2.475 2.0625 2.42

Centre Flow area (m2) 0.9 0.75 0.88

Side areas (m2) 1.575 1.3125 1.54 Insert #2 (10086692) Implied
Q (m3/s) 0.27225 0.043125 0.1738 Barometric Wet Sensor Water Depth WL Head Flow
Q (m3/d) 23,522        3,726        15,016          Abs Pres, kPa Abs Pres, kPa kPa cm cm cm m3/sec Imp gpm m3/d

11/4/2014 12:45 100.281 106.941 6.66 68.021 55.9 22.6 0.034 444.7 2,905      
Channel MO2 0.08 0.01 0.09 11/4/2014 13:00 100.312 106.966 6.654 67.960 55.9 22.6 0.033 441.7 2,886      
Upstream side Velocity 0.01 0.01 0.01 11/4/2014 13:15 100.281 106.978 6.697 68.399 55.5 23.0 0.035 463.4 3,028      

side Velocity 0.01 0.01 0.01 11/4/2014 13:30 100.328 107.014 6.686 68.286 55.6 22.9 0.035 457.8 2,991      
depth 0.87 0.72 0.85 11/4/2014 13:45 100.346 107.017 6.671 68.133 55.7 22.8 0.034 450.2 2,941      

Total Flow area (m2) 1.9575 1.62 1.9125 2,950        m3/d

Centre Flow area (m2) 0.87 0.72 0.85

Side areas (m2) 1.0875 0.9 1.0625 Insert #2 (10086692) Implied
Q (m3/s) 0.080475 0.0162 0.087125 Barometric Wet Sensor Water Depth WL Head Flow
Q (m3/d) 6,953           1,400        7,528             Abs Pres, kPa Abs Pres, kPa kPa cm cm cm m3/sec Imp gpm m3/d

11/14/2014 10:45 100.548 106.691 6.143 62.741 61.1 17.4 0.017 229.6 1,500      
Channel MO3 0.05 0.05 0.05 11/14/2014 11:00 100.56 106.703 6.143 62.741 61.1 17.4 0.017 229.6 1,500      
Upstream side Velocity 0.01 0.01 0.01 11/14/2014 11:15 100.572 106.731 6.159 62.904 61.0 17.5 0.018 235.0 1,536      

side Velocity 0.01 0.01 0.01 11/14/2014 11:30 100.596 106.755 6.159 62.904 61.0 17.5 0.018 235.0 1,536      
depth 1.22 1.07 1.2 11/14/2014 11:45 100.616 106.743 6.127 62.577 61.3 17.2 0.017 224.3 1,465      

Total Flow area (m2) 3.355 2.9425 3.3 11/14/2014 12:00 100.627 106.78 6.153 62.843 61.0 17.5 0.018 233.0 1,522      
Centre Flow area (m2) 2.44 1.07 1.2 11/14/2014 12:15 100.637 106.767 6.13 62.608 61.3 17.2 0.017 225.3 1,472      

Side areas (m2) 0.915 1.8725 2.1 11/14/2014 12:30 100.634 106.804 6.17 63.016 60.9 17.6 0.018 238.8 1,560      
Q (m3/s) 0.13115 0.072225 0.081 11/14/2014 12:45 100.617 106.804 6.187 63.190 60.7 17.8 0.019 244.7 1,599      
Q (m3/d) 11,331        6,240        6,998             11/14/2014 13:00 100.652 106.795 6.143 62.741 61.1 17.4 0.017 229.6 1,500      

11/14/2014 13:15 100.627 106.807 6.18 63.118 60.8 17.7 0.018 242.3 1,583      
Channel MO4 ‐ ‐ 0.22 11/14/2014 13:30 100.623 106.807 6.184 63.159 60.7 17.8 0.018 243.6 1,592      
Upstream side Velocity 0.01 11/14/2014 13:45 100.595 106.798 6.203 63.353 60.5 18.0 0.019 250.3 1,635      

side Velocity 0.01 11/14/2014 14:00 100.622 106.786 6.164 62.955 60.9 17.6 0.018 236.7 1,547      
depth 0.76 0.61 0.74 11/14/2014 14:15 100.601 106.801 6.2 63.323 60.6 17.9 0.019 249.3 1,629      

Total Flow area (m2) 2.09 1.6775 2.035 11/14/2014 14:30 100.601 106.813 6.212 63.445 60.4 18.1 0.019 253.5 1,656      
Centre Flow area (m2) 0.76 0.61 0.74 11/14/2014 14:45 100.576 106.801 6.225 63.578 60.3 18.2 0.020 258.2 1,687      

Side areas (m2) 1.33 1.0675 1.295 11/14/2014 15:00 100.599 106.804 6.205 63.374 60.5 18.0 0.019 251.0 1,640      
Q (m3/s) #VALUE! #VALUE! 0.17575 1,564        m3/d

Q (m3/d) #VALUE! #VALUE! 15,185         

Channel MO5 ‐ ‐ 0.07 12/6/2014 10:00 99.599 106.287 6.688 68.307 55.6 22.9 0.035 458.8 2,998      
Downstream side Velocity 0.01 12/6/2014 10:15 99.639 106.311 6.672 68.143 55.7 22.8 0.034 450.7 2,945      

side Velocity 0.01 12/6/2014 10:30 99.688 106.36 6.672 68.143 55.7 22.8 0.034 450.7 2,945      
depth 0.85 0.7 0.83 12/6/2014 10:45 99.716 106.408 6.692 68.348 55.5 23.0 0.035 460.9 3,011      

Total Flow area (m2) 1.9125 1.575 2.2825 12/6/2014 11:00 99.759 106.445 6.686 68.286 55.6 22.9 0.035 457.8 2,991      
Centre Flow area (m2) 0.85 0.7 0.83 12/6/2014 11:15 99.787 106.469 6.682 68.246 55.6 22.9 0.034 455.8 2,978      

Side areas (m2) 1.0625 0.875 1.4525 12/6/2014 11:30 99.83 106.518 6.688 68.307 55.6 22.9 0.035 458.8 2,998      
Q (m3/s) #VALUE! #VALUE! 0.072625 12/6/2014 11:45 99.836 106.542 6.706 68.491 55.4 23.1 0.035 468.0 3,058      
Q (m3/d) #VALUE! #VALUE! 6,275             2,990        m3/d

Conductivity‐based Flow estimates

Upstream m3/d 11,347        2,370        21,360         

Downstream m3/d 14,298        3,935        24,350         

Effluent m3/d 2,950           1,564        2,990            

Dilution Ratio 3.85 1.52 7.14

Dilution with diversion was in place: 25.20           (2.53)         43.56            

McElhanney Consulting Services Ltd.
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Lagoon Discharges 

The following regulatory requirements potentially apply to Cumberland’s excess WWFs. 

MWR Section 42 (2) 

(if classified as and 
“overflow”) 

Report at least once every 10 years on: 

• Estimated volumes, frequencies and number 
of overflow occurrences; 

• Assess potential impacts of overflows on 
receiving environment; 

• Record of each occurrence with less than 5-
year return period; 

• Estimate of annual volume of all overflow 
events with less than 5-year return period; 

• Plan for reducing the estimated annual 
volumes by 1% per year over a 10-year 
period, and 

• Steps that were taken reduce volumes, 
frequency and number of overflow 
occurrences.  

No specific limit in the MWR on the 
quality of the discharge or 
monitoring required. 

MWR Section 103 (if 
classified as 
“municipal effluent”) 

Maximum daily flow range ≥5,000 - <50,000 m3/d 

• BOD5 & TSS Weekly grab samples, 

• NH4, PO4, Total P monthly grab samples, 
and  

• Fecal coliform monthly grab samples. 

 

WSER Section 17 (b) Date of occurrence, duration, daily volume (m3), 
monthly volumes, days per month  

Distinction made between “final 
discharge point” and “overflow 
point”. Quality monitoring (Section 
10) applies only specifically to 
“final discharge point” locations. 
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