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TOWN OF ERIN 

SERVICING AND SETTLEMENT MASTER PLAN 

WEST CREDIT RIVER 

ASSIMILATIVE CAPACITY STUDY 

 

 

1.0 INTRODUCTION 

 

The Town of Erin has initiated a community-based process for completing a Servicing and 

Settlement Master Plan (SSMP).  The Plan aims to address servicing, planning and environmental 

issues within the Town.  Strategies developed through the SSMP process for community planning 

and municipal servicing over the next 25 years are intended to be developed consistent with 

municipal, county, and provincial policies. 

 

There are currently no communal sewage systems servicing the communities in the Town of Erin.  

One option available for servicing of the existing and future community is to provide a wastewater 

treatment plant (WWTP) with a surface water discharge to the West Credit River. In order to add 

a new wastewater treatment facility with effluent discharge directed to the West Credit, it is 

necessary to establish the capacity of the river to receive treated effluent without adversely 

impacting downstream water quality. The intent of this Assimilative Capacity Study (ACS) is to 

summarize existing quantity and quality conditions in the West Credit River; determine the 

expected effluent characteristics and estimate the resulting change to in-stream flow and 

concentration associated with the addition of treated effluent. 

 

1.1 History 

 

In February of 2013, BMROSS completed the first draft of the ACS which concluded that a surface 

water discharge was a viable alternative to providing service for the Erin community and 

suggested that a future WWTP outfall to the West Credit River would be better suited downstream 

of the 10th Line, probably closer to Winston Churchill (municipal boundary line) as the water 

quality records indicate lower contaminant concentrations than in other locations upstream. 

 

The majority of the background information utilized in preparing the draft ACS document, for 

both river quality and low flow (i.e., 7Q20) values, was extracted from the Credit Valley 

Conservation (CVC) report entitled “Erin SSMP, Environmental Component – Existing Conditions 

(2010)”, (Existing Conditions Report). 

 

The review of the draft ACS, by the CVC and the Ministry of Environment (MOE), was completed in 

the spring of 2013.  At that time, comments provided by the CVC recommended that further 

review of the 7Q20 flow values be undertaken, particularly downstream of the community of Erin 
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(at the 10th Line) where the ACS calculations had been targeted.  It was felt that the correlation 

method used to transpose the 7Q20 flows from the historic gauge site (8th Line) to the 10th Line 

needed to be reviewed in further detail.  It was suggested that, in order to provide confidence in 

correlating the flows between the 8th and 10th Line, additional flow monitoring should be 

undertaken. 

 

In late spring of 2013, and upon approval from Council, the installation of a new flow gauge at the 

10th Line was coordinated by the CVC.  Updated 7Q20 flow values were prepared by the CVC near 

the end of the year for both the 8th Line and the 10th Line.  Details of the process that led to the 

new 7Q20 flow information is included in Section 3.3 of the report.  

 

The ACS summary and discussion that follows has been prepared on the basis of the new 7Q20 

values (CVC, January 2014), as well as the inclusion of more recent river quality data through to 

the fall of 2013.  Attachment 1 includes full details in support of the information presented herein. 

 

 

2.0 BACKGROUND 

 

2.1 Study Location 

 

The Erin SSMP study area, shown on Figure ACS-1, is within the West Credit Subwatershed and is 

bounded by Fifth Line, Fifth Sideroad, and Shaw’s Creek Road to the west, south and east, 

respectively. The northern boundary occurs at East Garafraxa-Erin Townline, between Fifth Line 

and Eighth Line, and Sideroad 27, between Eight Line and Shaw’s Creek Road. 

 

2.2 Watershed Characteristics 

 

The West Credit Subwatershed (Subwatershed 15) drains significant portions of the Town of Erin, 

flowing through the communities of Hillsburgh and Erin towards Belfountain. The subwatershed 

is about 106 square kilometers in area and runs from northwest of Hillsburgh to the Forks of the 

Credit.  Approximately 96 square kilometers of the subwatershed contributes flow under the 

bridge at Winston Churchill Boulevard (Town of Caledon/Town of Erin boundary line).  The limits 

of the subwatershed relative to the study limits for the SSMP are shown on Figure ACS-1. 

 

This reach of the West Credit River currently does not receive direct surface effluent discharge 

from any existing Wastewater Treatment Plant (WWTP), however, existing development within 

the watershed is serviced by septic systems which discharge effluent to the groundwater. 
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2.3 Historical Studies 

 

In 1995, the West Credit River Assimilative Capacity Report (Triton Engineering) was completed 

in conjunction with a Class EA undertaken related to sewage servicing for the community of Erin.  

The report included frequency analysis of low flow gauge data (02HB020) at the 8th Line as well as 

water quality data from the provincial sampling station at Winston Churchill Boulevard 

(#06007601502).  

 

The 1995 study concluded that the addition of a WPCP serving an expanded population of 4,100 

people in the community of Erin, with a direct discharge (at the 10th Line), would have no overall 

detrimental impact on water quality in the West Credit River.  In conjunction with their review of 

the report, the MOE provided preliminary Effluent Quality Criteria (EQC) which they suggested 

could be utilized in the evaluation of options through the Class EA process that was ongoing at the 

time.  Based on a council decision at the time, the 1995 EA process was not finalized. 

 

In May 2011, the CVC completed the Environmental Component of the “Existing Conditions 

Report”.  This document is divided into several disciplines including hydrogeology, hydrology, 

hydraulics, benthic environment, fisheries, and water quality.  The work completed is extensive 

and summarizes the current environmental conditions for the Erin SSMP study area.  The majority 

of the low flow and water quality background information required to complete the current ACS 

has been taken from the CVC document. 

 

More recently, and as noted above, additional analysis was undertaken related to the calculation 

of 7Q20 flow values on the West Credit River at the 10th Line.  Further details related to the 

derivation of the updated 7Q20 flows are provided below in Section 3.3. 

 

 

3.0 STUDY APPROACH 

 

The study was completed on the basis of the following main components: 

 

• Population Scenarios and Average Sewage Flow 

• Existing Background Data – West Credit River: 

• Monthly Water Quantity - 7Q20 Flows (Provided by the CVC) 

• Monthly Water Quality - Obtained from the Provincial Water Quality Monitoring 

Network station at Winston Churchill Boulevard. 

• Treatment Requirements - Effluent Quality Criteria 

• Scenario Impact of an Effluent Discharge 

 

It is noted that monthly data is available for both quantity and quality of the West Credit River.  

Given that the monthly data provides a more detailed representation of river characteristics than 

what can be obtained from annual parameters, the study has been completed based on the 

monthly information.   

 

The assessment of impact on the West Credit was completed based on mass-balance calculations 

using the background river concentrations, monthly 7Q20 flows, and anticipated effluent 

concentrations for a surface water discharge downstream of the 10th Line. 
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3.1 Population Scenarios and Average Sewage Flow 

 

Three scenarios were considered in the study in order to assess water quality under various 

populations for the communities of Erin and Hillsburgh. 

 

• Scenario 1: Represents an existing population value of 3,087 people. 

(Existing Village of Erin) 

• Scenario 2: Represents an existing population value of 4,481 people. 

(Existing Village of Erin and Hillsburgh) 

• Scenario 3:  Represents a future population of 6,000 people. 

 

Average sewage flows for the communities were determined based on the Town’s water usage 

records.  The average water usage between the two communities is conservatively estimated at 

approximately 345 Litres per capita per day.   

 

To account for extraneous flow, an allowance of 90 Litres per capita per day, is proposed in 

accordance with the 2008 MOE Design Guidelines (resulting design average day flow = 435 Litres 

per capita per day). 

 

The resulting average sewage flows for each scenario are summarized below: 

 

• Scenario 1: 15.6 L/s     =    1,350 m3/d 

• Scenario 2: 22.6 L/s     =    1,950 m3/d 

• Scenario 3:  30.2 L/s     =    2,610 m3/d 

 

3.2 Existing Background Data – West Credit River 

 

The Environmental Component of the Existing Conditions Report included an extensive review of 

water quality and water quantity monitoring locations throughout the West Credit watershed.  

The water quality data available included several CVC sampling stations as well as a lengthy 

record associated with the Provincial Water Quality Monitoring Network (PWQMN) sampling 

station at Winston Churchill Boulevard.   

 

The water quantity data includes information from the Water Survey of Canada (WSC) gauge at 

the 8th Line (above Erin) as well as a new gauge installed at the 10th Line by the CVC in 2013.  The 

WSC flow gauge station (02HB020) located on the West Credit upstream of Erin (at the 8th Line) 

provides real-time flow data with over 32 years of historical information.  Historically, the 7Q20 

flow values for the West Credit River have been calculated based on the WSC flow gauge station 

data and then transposed downstream as required.  This historical transposition (or scaling) of 

the 7Q20 flows has primarily been based on a comparison of drainage areas between the 8th Line 

and the location along the watercourse under consideration.  This approach to transposing of the 

flows is often referred to as areal reduction. 
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3.3 River Water Quantity – 7Q20 Flow 

 

In April of 2013, and following review of the draft ACS, the MOE and the CVC suggested that, due 

to geological dissimilarities, accurately transposing flows downstream to the proposed WWTP 

discharge point, between 10th Line and Winston Churchill Boulevard, requires a more 

comprehensive approach than that provided by a comparison of drainage areas.  For this reason, 

the following approach to develop a flow correlation between the 8th and 10th Line was suggested 

and supported by both review agencies: 

 

• Complete the installation of a new stream gauge at the 10th Line including the 

development of a rating curve for the data as required. 

• Update the calculations associated with the 7Q20 flows at the 8th Line using the most 

recent flow data gathered at the long term WSC gauge (02HB020). 

• Following collection of a representative data set from the new gauge at the 10th Line, 

complete a regression analysis between the two gauges which would result in a factor that 

could be used to transpose the calculated 7Q20 flow values from the 8th Line to the 10th 

Line. 

In early summer of 2013, the new stream gauge was installed at the 10th Line and on July 23, 2013 

it was activated by the CVC.  Data analysis, by the CVC and their engineers, was undertaken later in 

the year and included the development of a low flow transposition factor between the 8th Line and 

the 10th Line.  A review of the calculations in the fall/winter of 2013 was completed by the MOE 

and the project team and accepted for use in the updated ACS.  Pertinent correspondence and 

supporting information related to the development of the 7Q20 flow values has been included in 

the attachment. 

 

The outcome of the new gauge and data analysis resulted in an updated set of monthly 7Q20 

values for the 10th Line: 

Table 1 

Monthly 7Q20 Flow Values (L/s) – 10th Line 

 

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

366 347 464 568 395 293 305 261 224 334 458 462 

 

The updated flow values, summarized above, represent an average decrease of over 25% from the 

7Q20 values used in the 2013 draft ACS report. 

 

3.4 Climate Change 

 

As part of discussions with the CVC and the MOE there was a suggestion that the influence of 

climate change be considered in the analysis, as there appears to be a climate trend towards drier, 

more drought prone summers.  If this trend continues it is believed that climate change will have a 

two-fold impact on water bodies such as the West Credit River, resulting in lower stream flow 

values and higher background contaminant concentrations.  
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Although it is recognized that it is difficult to be definitive with respect to how the anticipated 

effect of climate change will impact the 7Q20 flows in Southern Ontario watercourses, discussions 

with the CVC suggested the use of a 10 to 15% reduction factor (similar to what is being used in 

some municipalities to adjust their rainfall-intensity curves upward).   

 

Support for the use of a climate change factor is provided in the “Guide for Assessment of 

Hydrologic Effects of Climate Change in Ontario, EBNFLO Environmental AquaResource Inc, 

2010”.  In this document, the authors looked at how various hydrologic indicators, including 7Q20 

flow values, would be impacted using 57 different climate models.  The simulations were based on 

a calibrated streamflow generation model of a subwatershed in Southwestern Ontario.   

 

The report findings suggested that the impact to 7Q20 streamflow is estimated to range from -

50% to +25%. While this appears to be a large range of uncertainty, statistical methods help to 

better describe this change. From this example, the authors noted that it is possible to make 

statements such as “70% of the climate change scenarios project that 7Q20 will decrease, and 

50% project that 7Q20 will decrease by up to 25% of the current value” (EBNFLO Environmental 

AquaResource Inc.). 

 

Recognizing the uncertainty associated with establishing a definitive projection related to climate 

change and 7Q20 streamflow, and through consultation with both the MOE and the CVC, a 10% 

reduction of stream flows was agreed to and ultimately incorporated into the final monthly 7Q20 

streamflow (Table 1.1). 

 

Table 1.1 

Adjusted Monthly 7Q20 Flow Values (L/s) – 10th Line 

(With Climate Change Factor) 

 

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

329 312 418 511 355 264 274 235 202 301 412 416 

 

The above noted monthly 7Q20 flows are the values carried forward in the impact assessment 

completed for the area downstream of the 10th Line. 

 

3.5 River Water Quality 

 

Historical stream quality data was collected and analyzed by the CVC.  The CVC reviewed a 

significant amount of data through the watershed and the results generally indicate good water 

quality conditions in the river.  By the Town boundary, at Winston Churchill, the water quality 

results show background concentrations typically well below the Provincial Water Quality 

Objective PWQO for most parameters. 

 

Based on the data available, it is suggested that a WWTP discharge would be better suited 

downstream of the 10th Line and closer to Winston Churchill, where background conditions 

reflect lower concentrations.  Because of this, the analyzed data available from the PWQMN 

station at Winston Churchill Blvd (#06007601502) for the period from 1996 to 2013 will be used 

in the mass balance calculations for review of the impacts of a possible WWTP outlet.  The station 
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is located approximately 1.5 km downstream of the 10th Line and monitors approximately 96 km2 

of the watershed. 

 

It is noted that the CVC, in their Existing Conditions report, included a review of data from the 

PWQMN station up to 2008.  More recently, BMROSS has updated the background information to 

include sampling data through to the fall of 2013.  The current ACS results incorporate this 

recently updated data. 

 

The following table summarizes the existing river water quality and compares it to the Ontario 

Provincial Water Quality Objective (PWQO), where one exists.  As discussed, these values are 

based on long term monitoring at Winston Churchill Boulevard and the data analyzed by the CVC.   

 

Table 2 

Summary of Existing Conditions – Winston Churchill Boulevard 

 

Parameter Background Concentrations 

 Avg. Min. Max. 75th PWQO 

Total Phosphorus (mg/L) 0.013 0.002 0.058 0.016 0.03 

Nitrate-Nitrogen (mg/L) 1.78 0.32 3.38 2.01 3.00 1 

Un-ionized  Ammonia (µg/L) 0.29 0.01 2.15 0.35 20 

BOD5 (mg/L) 0.75 0.20 4.80 0.90 DO>5 

E. coli (cts/100mL) 40 4 1400 110 100 

TSS (mg/L) 3.79 0.50 30.30 4.15 25 1 

TKN (mg/L) 0.38 0.03 1.80 0.42 N/A 

Note:  1. Indicates value noted is not a PWQO but refers to CCME suggested limits instead. 

 

The long-term monitoring data, indicates that the West Credit River is a Policy 1 stream.  Under 

the MOE’s Policy 1 statement, for those water quality parameters that are less than their PWQO, 

some minimal degree of degradation may be accepted; however, degradation beyond the PWQO is 

not acceptable (Ontario Ministry of Environment and Energy, 2004). 

 

3.6 Effluent Quality Criteria 

 

As noted previously, and in conjunction with the 1995 Class EA for sanitary servicing within the 

Town of Erin, the MOE provided preliminary EQC for the sewage treatment alternative being 

considered at that time.  Discussions with the MOE, throughout the SSMP process, resulted in an 

agreement that the 1996 Effluent Quality Criteria remain reasonable for current study purposes. 

 

Some modifications to the 1996 EQC have been proposed through the development of the ACS and 

the impact assessment and these changes include modifications to the phosphorus, nitrogen, and 

E. coli limits. 

 

The following table summarizes the preliminary EQC limits provided by the MOE in 1996, as well 

as the proposed EQC values used throughout the current assessment. 
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Table 3 

Effluent Quality Criteria (Historic and Current Study Values) 

 

Parameter  Historic Design Values Proposed Design Values 

(Current Assessment)   1996 MOE Suggestion 

  Treatment Non- Treatment Non- 

  Objective Compliance Objective Compliance 

pH  8.2  <7 and >8.6 <7 and >8.6  <7 and >8.6 

Total Suspended Solids (mg/L) 3.0 10 3.0 10 

Total Phosphorous (mg/L) 0.1 0.20* 0.1 0.15 

Total Ammonia (mg/L) 0.4 2.0 0.4 2.0 

Total Kjeldahl Nitrogen (mg/L)   3.0   3.0 

Nitrate Nitrogen (mg/L) 7.6* 10* 5 6 

E. coli (org/100 mL) 100 200* 100 100 

Dissolved Oxygen (mg/L) 5 (min) 4 (min) 5 (min) 4 (min) 

BOD5 (mg/L)  3.6 7.5 3.6 7.5 

Temperature 17 <8 and >19 17 <8 and >19 

 Note: * 1996 amounts as noted.  Value adjusted in the proposed design column.  

 

 

4.0 SCENARIO IMPACT CALCULATIONS 

 

Graphical plots of the critical water quality parameters for which there are Provincial Water 

Quality Objectives (PWQOs) were developed to review the impact of introducing effluent 

discharge from a WWTP to the West Credit River.  The following data was used in the analysis: 

 

• Monthly 7Q20 River flows. 

• 75th percentile background river concentrations for most parameters except dissolved 

oxygen (where 25th percentile information was used). 

• Proposed Effluent Quality Criteria (both objective and non-compliance values were 

considered). 

The graphs show how the in-stream concentration is anticipated to change under the various 

population scenarios and effluent quality treatment parameters. 

 

Monthly values for both quality and quantity (7Q20) have been used in lieu of yearly averages to 

more accurately reflect the seasonal characteristics of the watercourse than what can be provided 

through an annual based analysis. 

 

Based on the mass-balance approach, the following provides a summary of the review completed 

for the parameters of concerns.  Conclusions and further discussions related to the graphs are 

presented in Section 6. 
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4.1 Total Phosphorus 

 

Under the three population scenarios considered, and using the total phosphorus effluent non-

compliance concentration of 0.15 mg/L, the monthly 7Q20 analysis demonstrates that the PWQO 

of 0.03 mg/L will generally be met during all months.   

 

Under an effluent objective concentration of 0.10 mg/L, the resulting concentration will be below 

0.026 mg/L. 

 

 
 

4.2 Un-ionized Ammonia 

 

The following graph provides an illustration of the total ammonia that would be required in the 

river to produce a river concentration of un-ionized ammonia greater than the PWQO value of 20 

µg/L.   

 

The anticipated, mixed, river concentration of total ammonia is shown under the three effluent 

discharge scenarios for both an objective and a non-compliance situation.   

 

It is shown that the total ammonia that would be required in the river to produce toxic levels of 

un-ionized ammonia is greater than what will be obtained from the effluent discharge when mixed 

with the 75th percentile background concentrations in the river.   
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4.3 Dissolved Oxygen 

 

A mass balance approach was used to predict the dissolved oxygen (DO) concentration using 

7Q20 monthly flows and the 25th percentile background concentrations of DO for each month.  

The non-compliance effluent concentration of 4 mg/L was used in the calculations as was a value 

of 5 mg/L for comparison with the objective value. 

 

The dissolved oxygen concentrations are projected to decline by a maximum of about 1.0 mg/L 

under the worst-case scenario with the effluent dissolved oxygen (DO) at the non-compliance 

value.  

 

 
 

It is recognized that the impact assessment for dissolved oxygen has not been fully evaluated in 

this phase of the Class EA process as details of a WWTP design and location have not been 
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determined.  It is suggested that detailed dissolved oxygen modelling should be completed once 

WWTP locations and details are determined through additional phases of the Class EA. 

 

We expect that future analysis will incorporate water temperature, plant respiration, design flows 

and channel morphology on a monthly basis. 

 

4.4 Nitrate Nitrogen 

 

Although, the un-ionized ammonia is deemed to be the limiting nitrogen variable because of its 

acute toxicity, calculations were completed to predict the nitrate nitrogen (NO3-N) concentration 

in the receiving stream.   

 

The non-compliance effluent concentration of 6 mg/L and the objective value of 5 mg/L was used 

in the calculations.   

 

During the non-growing season (winter months) there is a slight exceedance in the CCME 

suggested concentration but for the remainder of the year the results will be below the CCME 

value. 

 

 
 

 

5.0 MIXING ZONE ANALYSIS 

 

A hydrodynamic mixing zone model was developed to review the mixing zone downstream of a 

proposed effluent discharge location between the 10th Line and Winston Churchill Boulevard.  

Given the broad scope of Phase 1 and 2 study work for the SSMP, the exact location of the effluent 

discharge location has not been selected as the site location exercise will be a requirement of 

Phase 3 of the MEA Class EA process.  As noted, however, it is suggested that a WWTP discharge 

would be better suited downstream of the 10th Line and closer to Winston Churchill where 

background conditions reflect lower concentrations and higher 7Q20 flows. 

 

The photograph that follows is representative of the reach characteristics found between the 10th 

Line and Winston Churchill Boulevard. 
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   West Credit River – Reach between the 10th Line and Winston Churchill Blvd. 

 

Channel characteristics were extrapolated from the CVC Existing Conditions Report.  The channel 

within the reach downstream of the 10th Line is described as having moderate to low sinuosity, 

with coarse substrate in a matrix of fine sediment.  The channel is well connected to the 

floodplain, with dense rooting structure tight to the bank.  Average channel flow near Winston 

Churchill has a width and depth of 9 metres and 0.3 metres, respectively.  The slope of the channel 

in this reach is relatively flat, with a grade of approximately 0.2% as it traverses through the 

wooded area.  The bank full capacity is estimated at 3,400 L/s, with a corresponding velocity of 

approximately 0.7 m/s.  With a future WWTP discharge that may be in the range of 30 L/s 

(Population Scenario 3), it is not expected that the channel thresholds and related erosions rates 

will be impacted. 

 

5.1 Un-ionized Ammonia and Mixing Zone 

 

The extent of the mixing zone is important when reviewing acute toxicity immediately 

downstream of any proposed WWTP outlet and primarily relates to un-ionized ammonia and the 

effects on aquatic life. 

 

The following data was used in the mixing zone analysis (completed using the Cormix 

hydrodynamic model) for the month of July: 

 

• 7Q20 flow in the river of 274 L/s (see note); 

• 75th percentile pH and temperature river values of 8.2 and 18.2 oC; 

• 75th percentile background concentrations of un-ionized ammonia 0.00041 mg/L; 

• Estimated average flows from a proposed WWTP under Scenario 3 of 30.2 L/s; 

• Non-Compliance effluent ammonia concentration of 2.0 mg/L. 
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Un-ionized ammonia (NH3) and ammonium (NH4) exist together in equilibrium in an aqueous 

solution.  The fraction of un-ionized ammonia in an aqueous solution is dependent on temperature 

and pH according to the following equations: 

 

f = 1/{(10pKa-pH) + 1)}, where f is the fraction of NH3 in solution, and  

 

pKa = 0.09018 + (2729.92/(T+273.16)), where T is temperature in degrees Celsius. 

 

Note: It is recognized that lower 7Q20 flow amounts have been calculated for the months of 

August and September, however the river temperature and pH values during those months result 

in an un-ionized fraction of the total ammonia that is much less than what would occur during the 

month of July.  For this reason and based on modelling results, July has been assumed to be the 

worst case scenario for reviewing the end of pipe mixing zone and un-ionized ammonia impacts in 

the river. 

 

Based on the mass balance calculations completed for Scenario 3, during the month of July, the 

maximum effluent ammonia allowable to maintain an un-ionized ammonia less than 0.02 mg/L 

(20 µg/L) would be 3.75 mg/L (assuming complete mixing in the river).  As a comparison, the 

proposed non-compliance effluent ammonia is 2.0 mg/L. 

 

Mixing zone modelling was completed to determine the downstream distance where the 

concentration of un-ionized ammonia (based on non-compliance effluent ammonia concentration) 

would be mixed to a value below the PWQO of 0.02 mg/L.  By applying the above noted equations, 

an un-mixed end of pipe un-ionized ammonia concentration of 0.105 mg/L (2.0 mg/L x f, where f 

= 0.0527) has been determined.  Results from the modelling indicate that mixing to a 

concentration less than the PWQO for un-ionized ammonia (0.02 mg/L) would occur at a distance 

less than 4 metres from the proposed WWTP discharge location and the width of the plume is 

expected to be less than 2 metres of the 9 metre wide channel. 

 

Refer to the following graph for an illustration of the concentration versus downstream distance 

to dilution. 
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6.0 SUMMARY AND DISCUSSION 

 

6.1 Summary 

 

The Town of Erin has initiated a community-based process for completing a Servicing and 

Settlement Master Plan (SSMP).  The community is presently not serviced by any communal 

sewage disposal system.  One option available for servicing of the existing and future community 

is to provide a sanitary collection system and wastewater treatment plant (WWTP) with a surface 

water discharge to the West Credit River.  The purpose of this report is to summarize the results 

of an analysis completed to review the ability of the West Credit River to accept effluent from such 

a proposed WWTP (i.e. the assimilative capacity of the West Credit River). 

 

The investigation considered projected effluent discharge for population scenarios ranging from 

3,087 people to 6,000 people.  Monthly characteristics of the receiving stream, including flow 

conditions and water quality were taken from the CVC Environmental Component of the “Existing 

Conditions Report - 2010” and updated recently, with respect to river flow and quality. 

 

A monthly analysis has been undertaken to more accurately reflect the seasonal characteristics of 

the watercourse.  It is suggested that this approach provides a greater level of precision than what 

could be provided through an annual analysis. 

 

Appendix 1 provides further details related to the mass-balance calculations completed for each 

parameter.  

 

6.2 Scenario Impact 

 

As noted, three scenarios were considered in the study to assess water quality impacts from a 

proposed WWTP on the West Credit River: 

 

• Scenario 1: Population = 3,087 people. 

• Scenario 2: Population = 4,481 people. 

• Scenario 3:  Population = 6,000 people. 

 

The analysis was completed using: 

 

• Monthly 7Q20 flows. 

• 75th percentile background river concentrations for most parameters except dissolved 

oxygen (where 25th percentile information was used). 

• Proposed effluent quality criteria for a WWTP. 

The suggested EQC for study purposes is summarized in the following table: 
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Table 4 

Effluent Quality Criteria (Current Study Values) 

 

Parameter  Proposed Design Values 

(Current Assessment)   

  Treatment Non- 

  Objective Compliance 

pH   <7 and 

>8.6 

 <7 and >8.6 

Total Suspended Solids (mg/L) 3.0 10 

Total Phosphorous (mg/L) 0.1 0.15 

Total Ammonia (mg/L) 0.4 2.0 

Total Kjeldahl Nitrogen (mg/L)   3.0 

Nitrate Nitrogen (mg/L) 5 6 

E. coli (org/100 mL) 100 100 

Dissolved Oxygen (mg/L) 5 (min) 4 (min) 

BOD5 (mg/L)  3.6 7.5 

Temperature   17 <8 and >19 

    

A parameter by parameter evaluation of the impact of the proposed effluent discharge established 

the following: 

 

• Total Phosphorus:   

 

Under population Scenario 3 and during the months where 7Q20 flows are at their lowest, 

total phosphorus levels in the West Credit rise close to the PWQO when applying a WWTP 

non-compliance discharge concentration of 0.15 mg/L.  The objective value for effluent 

total phosphorus results in a final concentration less than the PWQO under all scenarios 

considered.  The EQC for total phosphorus of 0.10 mg/L is considered achievable using the 

best available treatment technology. 

 

• Ammonia:   

 

Following mixing of a WWTP discharge, river ammonia concentrations will be below the 

PWQO for un-ionized ammonia under all population scenarios considered.  Mixing zone 

modelling confirms that non-toxic levels of un-ionized ammonia be achieved in relative 

proximity to the end of the WWTP discharge and less than 4 metres from the proposed 

pipe outfall. 

 

• Biochemcal Oxygen Demand and Total Suspended Solids:   

 

Given the proposed EQC levels for any plant, it is not anticipated that significant impacts 

related to suspended solids will occur and BOD5 concentrations are expected to be below 2 

mg/L. 
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• Dissolved Oxygen:   

 

As details of a WWTP design and location have not been established as part of this phase of 

the Class EA process, the impact assessment for dissolved oxygen cannot be fully 

evaluated.  A mass balance approach has been completed however to obtain a general idea 

of how DO may be affected.   

 

On this basis, the addition of an effluent discharge does not appear to reduce in-stream DO 

levels below 9.0 mg/L and should not have an overall negative impact, as the DO values 

remain substantially above the 5 to 6 mg/L preferred for coldwater fisheries. 

 

It is suggested that detailed dissolved oxygen modelling be completed once WWTP 

specifics (type and location) are determined as part of future Class EA work.  The study 

work at that time should incorporate water temperature, plant respiration, design flows 

and channel morphology on a monthly basis. 

 

• E. coli:   

 

An effluent discharge with an E. coli concentration of 100 org/100 mL will not increase 

instream concentrations above current levels.  

 

• Nitrates:   

 

Given the effluent quality criteria being considered for total nitrogen, it is anticipated that 

the design for a WWTP will need to incorporate denitrification. 

 

6.3 Stream Erosion 

 

The potential for stream erosion to increase was examined.  Because peak flows will only increase 

nominally (i.e., bank-full flow of 3,400 L/s plus effluent discharge of 30 L/s) and the effluent 

discharge is such a small proportion of the total peak stream flows, there should be no increase in 

erosion as a result of a future WWTP outfall. 

 

6.4 Wastewater Treatment 

 

Preliminary investigations undertaken related to available treatment technologies would indicate 

that the proposed effluent quality criteria can be achieved through the use of a state-of-the-art 

system. 

 

6.5 Possible Expanded Population 

 

Through the development of the ACS, it became apparent that there is available assimilative 

capacity during the spring and fall of the year.  Effluent storage and a time controlled discharge 

could be considered as a method of increasing the population serviced.   
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Effluent could be stored during periods where there is potential for a WWTP discharge to result in 

river water quality values that may exceed objectives and then released when river conditions are 

less restrictive.  In theory, this could provide the ability to treat a larger population. 

 

Through trial and error of population amounts in the model it is anticipated that there is the 

opportunity for future seasonal effluent storage and discharge equating to an additional 

equivalent population of approximately 500 or more people. 

 

It is recognized that consideration to water quality changes, including temperature, of the stored 

effluent will need to be considered further.  Investigation through Phase 3 of a future Class EA 

process will be required to review and confirm the feasibility of providing effluent storage.   

 

6.6 Future Study Work 

 

Further investigation through the next phases of the Class EA process will be required to review 

and select a preferred treatment method as well as a preferred plant and outfall location.   

 

Once details become finalized, it is suggested that further review of the following be undertaken: 

 

• Dissolved Oxygen Modelling and Thermal Impacts: 

 

Dissolved oxygen is a parameter of concern in the West Credit due the sensitive aquatic 

habitat that it supports.  Detailed dissolved oxygen modelling should be completed 

incorporating water temperature, plant respiration, design flows and channel morphology 

on a monthly basis, to evaluate the impact of wastewater flows on the dissolved oxygen 

regime of the West Credit River.   

 

• Effluent Storage: 

 

The feasibility of providing effluent storage and a seasonally timed discharge of stored 

effluent will need to be investigated further as part of future phases of Class EA study 

work.  This may be an opportunity to increase the serviced population of the treatment 

system.  Among other aspects, consideration will need to be given to the water quality and 

temperature changes that may occur during storage and how that will impact upon the 

West Credit River. 

 

The CVC and the MOE should both be consulted in the development of a work plan for future study 

work during the next phase of the Class EA study process. 

 

 

  





 

 

 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 1 

 

ASSIMILATIVE CAPACITY STUDY DETAILS 

 

 








































































































































































































