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1. INTRODUCTION

The Canada-wide Strategy for the Management of Municipal Wastewater Effluent was

released by the Canadian Council of Ministers of the Environment (CCME) in 2009 to

improve the protection of human health and the environment, and to provide better clarity

in the way municipal wastewater effluent is managed across the country.  The strategy is

based on preparing a site-specific Environmental Risk Assessment (ERA) for each

municipal wastewater treatment plant.  The Province of New Brunswick is a signatory to

the strategy and has requested that the City of Saint John complete an ERA for the

Greenwood Wastewater Treatment Plant (WWTP).  NATECH Environmental Services Inc.

was asked by the City to carry out the study.

The objective of this ERA is to assist the New Brunswick Department of Environment and

Local Government (NBDELG) with developing Effluent Discharge Objectives for the

Greenwood WWTP, based on the assimilative capacity of the local receiving environment

(an unnamed tributary of Grahams Brook). 

Figure 1-1 shows the location of the WWTP, and Table 1.1 summarizes the WWTP’s

characteristics. 
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Table 1.1  Greenwood  WWTP Characteristics

Item Description

Treatment

processes

CBOD5 Trickling filter

Settling
TSS removal

Pathogens removal No disinfection system installed

Outfall

Receiving water body Unnamed tributary of Grahams Brook 

Description
The end of the outfall pipe is located in the

channel of the watercourse

Coordinates 

(NB Stereographic)

E 2,542,777 m,

N 7,369,412 m
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The methodology used to carry out this investigation is in accordance with the ERA

framework outlined in the technical supplements of the CCME Strategy:

‘ A one year characterisation of the effluent was carried out by the municipality,

including effluent flow and effluent quality monitoring.

‘ Environmental Quality Objectives (EQOs) were determined based on a review of

applicable guidelines.  EQOs are concentrations of contaminants in the environment

that are low enough to be considered safe for human and ecosystem component

exposure.

‘ An allocated mixing zone (MZ) in the receiving water body was determined: the MZ

is the extent of the water body around the outfall where the effluent is initially

diluted, and where contaminant concentrations greater than the EQOs are

authorized by the regulators. 

‘ The target Effluent Discharge Objectives (EDOs) were calculated.  The EDOs are

maximum  acceptable concentrations in the effluent from the WWTP.  They are

calculated based on worst-case conditions to ensure that EQOs are met at all times

at the edge of the MZ. 

‘ Compliance monitoring requirements were determined.  The effluent quality

parameters that should be analysed after the completion of the one-year

characterization period are identified, as well as the sampling frequency.

The process of determining EDOs involved a combination of documentation review,

consultation with stakeholders, field investigations, and mathematical modeling.  
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2. SUBSTANCES OF POTENTIAL CONCERN

2.1 Facility size categorization

The effluent flows measured at the WWTP from October of 2016 (since a flow meter was

installed) to January of 2017 are plotted on Figure 2-1 and summarized in Table 2.1.  

Table 2.1 Effluent flow characteristics at the Greenwood  WWTP

Item Value Description

Theoretical flow 37 m3/day (0.67 L/s)
Assumptions: 

37 homes, 1 m3/day/home

Flow measurements

20 m3/day (0.23 L/s) Estimated dry weather effluent flow

40 m3/day (0.46 L/s)
Average daily flow from Oct.7,

2016 to January 31, 2017

114 m3/day (1.3 L/s)
Peak daily flow (Oct. 10, 2016)

over the same period

Inflow & infiltration Yes

Facility size category Very small

Average wastewater flow between

500 and 2,500 m3/day 

(CCME, 2009)
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2.2 Substances of potential concern

The CCME Strategy provides a listing of potential parameters of concern, that must be

identified and quantified through testing.  The effluent constituents of potential concern to

the receiving environment for a “very small” size facility such as the Greenwood  WWTP

are: 

- Carbonaceous biological oxygen demand (CBOD5)

- Total suspended solids (TSS)

- Unionized ammonia-nitrogen (NH3-N unionized)

- Total ammonia-nitrogen (NH3-N total)

- Total Kjeldahl nitrogen (TKN)

- Total phosphorus (TP)

- pH, and temperature

- Pathogens (E. Coli)

2.3 Additional substances associated with industrial discharges

No additional substances from industrial discharges were identified.
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3. INITIAL EFFLUENT CHARACTERIZATION PROGRAM - METHODOLOGY

Table 3.1 lists at which frequency the substances of potential concern are to be measured

in the effluent, during a one year characterization period.

Table 3.1 Monitoring requirements for the Greenwood  WWTP

Parameter
Sampling

frequency
Procedure

Flow Daily
Measured by operator 

(flow meter)

CBOD5

Monthly

Sampled by operator, analyzed by

laboratory

TSS

NH3-N Unionized

NH3-N Total

TKN

TP

E. Coli

pH

Measured by operator

Temperature
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4. RECEIVING WATER BODY CHARACTERIZATION

4.1 Physical characteristics 

The outfall pipe is located in the channel of the unnamed tributary to Grahams Brook. (see

Figure 4-1).  This tributary has been channelized into a ditch along Secord Street in the

outfall area.  

 

The tributary has a small drainage area upstream of the outfall of approximately 0.35 km2

(See Figure 4-2).  The typical flows in the tributary were estimated based on a gauging

station from Environment Canada located on the Black River 10 km away.  The calculated

flows are listed in Table 4.1.  Figure 4-3 shows monthly flow statistics. 

Table 4.1. Hydrological characteristics of watercourses in the Greenwood area

Watercourse: Black River

Unnamed

tributary of

Grahams Brook

Grahams Brook

Parameter Unit

at Station

01BV004 (At

Garnet

Settlement)

at Greenwood

WWTP outfall

at confluence with

unnamed stream 

Drainage area 

(at station)
km2 40.4 0.35 8.1

Flow regime natural natural natural

Average flow
L/s 1,370 (1) 12 275

L/s/km2 34 34 34

7DQ10 low flow
L/s 49 (1) 0.42 9.8

L/s/km2 1.2 1.2 1.2

(1) Calculated based on data from 1992 to 2014, from Environment Canada.
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4.2 Resource usage downstream

Downstream of the Greenwood outfall, the unnamed brook receiving the effluent flows

along the South side of Secord Street, and then through the woods until it reaches

Grahams Brook approximately 1 km downstream.  There are no residences located along

the unnamed brook.  To assess the potential environmental protection components, the

Canadian Water Quality Guidelines for the Protection of Aquatic Life (CCME, 2016), and

the Guidelines for Canadian Recreational Water Quality (Health Canada, 2012) were

consulted.

4.3 Field reconnaissance

The following conditions were observed during field work carried out on August 11, 2016.

‘ The effluent flow was approximately 0.42 L/s at 9:00 am (based on measurements

at the inlet of the first tank), which corresponds to 36 m3/day.  

‘ A dye tracer (Rhodamine WT) was released into the effluent flow at the outlet

manhole from 9:30 until 17:30 on August 11, 2016 at a controlled rate.  The dilution

rates measured along the unnamed brook are shown on Figure 4-4.  The flow in the

brook was approximately 1.6 L/s at the outfall location, and approximately 12 L/s at

a distance of 250 m downstream, based on the dye concentration measurements.

The effluent was observed to be fully mixed in the stream within 30 m downstream

of the outfall pipe, with a dilution factor of 1 in 4.  The dilution increased up to

approximately 1 in 28 at a distance of 250 m downstream, due to additional

groundwater entering the stream.
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‘ Water quality measurements were taken in the effluent stream, and in the unnamed

brook upstream and 250 m downstream of the outfall (precise locations are shown

Figure 4-1). Samples were also collected and sent to an independent laboratory for

additional testing.  The results of the water quality testing are listed in Table 4.2.

Table 4.2.  Water quality measurements on August 11, 2016.

Parameter Unit

Unnamed

brook

upstream

WWTP

Effluent

Unnamed

brook

250 m

downstream

Field measurements

DO mg/L 7.7 0.4 9.1

pH units 7.9 6.9 7.8

Temperature °C 16.8 17.9 14.3

Conductivity mS/cm/C 0.45 1.35 0.60

Salinity ppt 0.2 0.7 0.3

Laboratory analyses

CBOD5 mg/L <6 <6 <6

TSS mg/L <5 24 6

NH3-N Unionized 

(at 15 °C)
mg/L 0.002 0.287 0.003

NH3-N Total mg/L 0.07 42 0.12

TKN mg/L <0.25 47 <0.25

TP mg/L 0.011 6.45 0.219

E. Coli
MPN/ 

100 mL
300 >1,000,000 72
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5. INITIAL EFFLUENT CHARACTERIZATION PROGRAM - RESULTS

The initial effluent characterization program was started in September of 2016 and is

ongoing.  The results available so far are summarized in Table 5.1 and plotted on Figures

5-1 and 5-2.  

Table 5.1. Effluent quality at the Greenwood WWTP in 2016 - 2017

Parameter Unit Minimum Maximum Average
Number of

data

WWTP measurements

Dissolved oxygen mg/L 0.6 5.4 2.4 41

Temperature °C 5 20 12 41

pH units 7.1 8.0 7.6 41

Laboratory analyses

CBOD5 mg/L 9 74 48 5

TSS mg/L <5 22 15 5

NH3-N unionized mg/L 0.24 0.84 0.46 5

NH3-N Total mg/L 31 49 41 5

TKN mg/L 33 54 46 5

TP mg/L 3.5 6.1 4.9 5

E. Coli (all data)
CFU/ 

100 mL
190,000 2,400,000 1,100,000 5

E. Coli (May-October

only)

CFU/ 

100 mL
190,000 2,400,000 1,300,000 2

Faecal Coliforms
CFU/ 

100 mL
240,000 2,750,000 1,300,000 5
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6. DETERMINATION OF EFFLUENT DISCHARGE OBJECTIVES

6.1 Determination of Environmental Quality Objectives (EQOs)

Guideline values for relevant water quality parameters were obtained from the Canadian

Water Quality Guidelines for the Protection of Aquatic Life (CCME, 2016), and the

Guidelines for Canadian Recreational Water Quality (Health Canada, 2012).  The values

are summarized in Table 6.1.

Table 6.1 Environmental Quality Objectives for the receiving watercourse

Parameter Unit
EQOs based on the Canadian Water Quality

Guidelines (fresh water)

DO (related to 

CBOD5)
mg/L

Dissolved oxygen (DO) concentration in

receiving water body:       >6.5 (1)

TSS mg/L <5 to <25 above background (2)

NH3-N unionized mg/L <0.019 (3) 

NH3-N total mg/L
<0.29 (June-September) (3) 

< 2.7 (otherwise)  

TKN mg/L <0.5 (4) (May-October)

TP mg/L <0.035 (5) (May-October)

pH units 6.5 - 9.0

E. Coli MPN/100 mL <1000 (6) (May-October)

(1) Dissolved oxygen: 6.5 mg/L was chosen as a minimum for cold water fish species in freshwater

Freshwater guideline: “The concentration of dissolved oxygen for early life stages of cold water species

shall be equal to or greater than 9.5 ppm and for other life stages shall be equal to or greater than 6.5

ppm; the concentration of dissolved oxygen for early life stages of warm water species shall be equal to or

greater than 6.0 ppm and for other life stages shall be equal to or greater than 5.0 ppm.” (New Brunswick

Water Classification Regulation, 2002).  The Canadian Water Quality Guidelines for the Protection of

Aquatic Life (2016) are similar except for  warm water species- other life stages where the lowest

acceptable dissolved oxygen concentration “shall be equal to or greater than 5.5 ppm”. 
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(2) Suspended sediments:

“clear flow : Maximum increase of 25 mg/L from background levels for any short-term exposure (e.g., 24-h

period). Maximum average increase of 5 mg/L from background levels for longer term exposures (e.g., inputs

lasting between 24 h and 30 d).

high flow: Maximum increase of 25 mg/L from background levels at any time when background levels are

between 25 and 250 mg/L. Should not increase more than 10% of background levels when background is

>250 mg/L.  “

From Canadian Water Quality Guidelines for the Protection of Aquatic Life (CCME, 2016).

(3) Ammonia:

Freshwater: The guideline for NH3 (unionized) is a maximum of 0.019 mg/L (CCME, 2016).  The

corresponding NH3-N (Total) concentration is given by the following equation:

NH3-N unionized = (NH3-N total/0.8224) / (1 + 10 0.0901821+2729.92/(T+273.15)-pH)

with T the ambient water temperature in deg. C

- Here in the worst-case of a pH of 8.0 and a water temperature of 25°C in the watercourse, NH3-N total should

be less than 0.29 mg/L (in the summer, from June to September).  

- For an average case of a pH of 7.5 and a temperature of 10°C in the watercourse,  NH3-N total should be

less than 2.7 mg/L.

(4) Total Kjeldahl nitrogen:

 0.5 mg/L was chosen based on the “moderately impaired” criteria  for the Saint John River proposed by the

Canadian Rivers Institute (2011).  No criteria  is given in the Canadian Water Quality Guidelines for the

Protection of Aquatic Life (CCME, 2016).

(5) Total Phosphorus: 

Freshwater: 0.035 mg/L was chosen based to remain in the meso-eutrophic trigger range. 

The trigger ranges are:     Ultra-oligotrophic: <0.004 mg/L

        Oligotrophic: 0.004 to 0.010 mg/L

        Mesotrophic: 0.010 to 0.020 mg/L, 

        Meso-eutrophic: 0.020 to 0.035 mg/L,

        Eutrophic range: 0.035 to 0.100 mg/l

(From Canadian Water Quality Guidelines for the Protection of Aquatic Life (CCME, 2016)).

(6) E. coli: less than 1,000 MPN/100mL for potential secondary contact. Source: Guidelines for Canadian

Recreational Water Quality (Health Canada, 2012).
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6.2 Determination of the mixing zone and assessment of dilution

6.2.1 Assessment of average and worst-case scenarios

The following conditions were used to assess the average-case scenario:

‘ An average flow of 12 L/s in the unnamed tributary to Grahams Brook 250 m

downstream of the outfall, and 275 L/s in Grahams Brook.

‘ An average effluent discharge of 0.46 L/s (40 m3/day).

The following conditions were used to assess the worst-case scenario:

‘ A seven day - ten year low flow of 0.42 L/s in the unnamed tributary to Grahams

Brook, and 9.8 L/s in Grahams Brook.

‘ A dry weather effluent discharge of 0.23 L/s (20 m3/day).

6.2.2 Mixing zone modeling 

The effluent was observed to fully mix into the brook within 30 m from the outfall, and

mixing modeling with a 3D model such as Cormix is not needed in this case.  Instead,

dilution calculations were carried out based on effluent and stream flows.  The dilution of

the effluent when it is fully mixed in the unnamed brook is predicted to be  in 22 under the

average scenario, and 1 in 2.8 under the worst-case scenario.



             Interim Report - Environmental Risk Assessment - City of Saint John - Greenwood  WWTP          

                                                                                                                                                                                            

       NATECH Environmental Services Inc. - 22 -

The Streeter-Phelps algorithm was used to determine whether significant dissolved oxygen

(DO) depletion may occur downstream of the outfall, if the effluent CBOD5 concentration

was 25 mg/L (the value of the National Performance Standard).  Under the worst-case

scenario, a temperature of 25°C was assumed in the receiving watercourse, which

corresponds to a background DO concentration of 8.2 mg/L in clean water.  Figure 6-1

shows that DO levels are anticipated to be the lowest immediately at the discharge point

due to the effluent mixing of into the unnamed brook, and then recover rapidly.  The

amplitude of the initial DO drop depends on the initial DO concentration in the effluent.  For

the DO in the brook to remain above the EQO of 6.5 mg/L in the summer, the DO in the

effluent should be greater than 4.0 mg/L. Under average flow conditions and assuming a

temperature in the stream of 10°C, the DO drop would be minimal and the DO in the

stream is predicted to remain above 10.7 mg/L.

Total phosphorus (TP) concentrations were computed in watercourses downstream of the

outfall under the average and worst-case scenarios.  It was assumed for the calculations

that the TP concentrations are 4.9 mg/L in the Greenwood WWTP effluent (average of

2016-2017 TP measurements), and 0.011 mg/L in the unnamed receiving watercourse

upstream of the Greenwood outfall (value measured in August of 2016), and in Grahams

Brook.  Also it was assumed that phosphorus does not undergo any reduction as a result

of settling or chemical conversion over the 1 km distance considered.  Table 6.2 illustrates

anticipated TP concentrations downstream of the discharge.  The TP concentrations are

predicted to decrease below the EQO of 0.035 mg/L after mixing in Grahams Brook under

the average scenario, but not under the worst-case scenario.
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Table 6.2. Predicted nutrient concentrations in receiving watercourses under the

average and worst-case scenarios.

Parameter

Distance

downstrea

m

Cumulative

Drainage

area 

Average

stream

flow

7DQ10 

low

stream

flow

Average

TP

Worst-

case TP

Location m km2 L/s L/s mg/L mg/L

Upstream of

Greenwood WWTP

outfall

0 0.35 12 0.42 0.011 0.011

After full effluent

mixing
30 0.35 12 0.42 0.193 1.741

Just before

confluence with

Grahams Brok

900 0.50 17 0.60 0.140 1.366

After confluence with

Grahams Brok
1,000 8.1 275 9.8 0.019 0.123

Note: the EQO for TP is less than 0.035 mg/L
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6.2.3 Allocated mixing zone

In the case of the receiving stream near the Greenwood WWTP, three conditions limit the

size of the mixing zone that can be allocated for the purpose of calculating effluent

discharge objectives (CCME, 2009):

‘ A mixing zone should not occupy more than 25% of the cross-sectional area or

volume of flow of a receiving watercourse, during 7 day - 10 year low flow conditions

(Schedule B of Regulation 2002-13 under the NB Clean Water Act).

‘ The mixing zone cannot extend past 250 m of the outfall in any direction (NBDELG,

2012).

‘ A maximum dilution factor of 1 in 100 is allowed at the edge of the mixing zone

(NBDELG, 2011).

The dilution of the effluent flow  after mixing into 25% of the receiving stream (which occurs

within 30 m of the discharge) would be 1 in 6 under the average scenario, and 1 in 1.5

under the worst-case scenario. This first condition (25% of the brook flow) is the most

limiting condition to define the extent of the allocated mixing zone.
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6.3 Determination of EDOs

Table 6.3 lists future effluent discharge objectives (EDOs), or effluent quality targets.  A

distinction is made between three types of targets: National Performance Standard (NPS),

Regular Effluent Discharge Objectives (REDOs), and Theoretical Effluent Discharge

Objectives (TEDOs):

‘ National Performance Standards (“end of pipe” requirements) are set in the federal

Wastewater Systems Effluent Regulations (2012), and apply to CBOD5 (<25 mg/L),

TSS (<25 mg/L) and unionized ammonia (<1.25 mg/L).  

‘ Regular EDOs are effluent quality objectives that should be met in the future.  EDOs

are calculated based on the Environmental Quality Objectives (EQOs) from Table

6.1, the dilution available at the edge of the allocated mixing zone under the worst-

case scenario (1 in 1.5), and measured background concentrations in the receiving

watercourse (from Table 4.2).  

‘ Theoretical EDOs are given for parameters for which a Regular EDO cannot be

established due to limited mixing in the receiving environment.

It should be noted that:

‘  The NPS for CBOD5 was not always met between September of 2016 and January

of 2017.

‘ The Regular EDO for E. Coli (<1000 MPN/100mL  from May to October) is strict,

because no dilution can  be  used  for  the  calculations  (end-of-pipe  standard).

The  average  E. Coli concentration in the effluent exceeded the Regular EDO value

significantly
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‘ The Theoretical EDOs calculated are strict for Total Ammonia, TKN and TP due to

the low guideline values for the river for these parameters (EQOs) and the limited

dilution available in the vicinity of the outfall pipe. 

Table 6.3. Proposed EDOs for the Greenwood WWTP 

Parameter Unit
Assumed 

background  
(1)

EQO (2) Calculated EDO

for effluent

Average effluent

quality (3)

CBOD5 mg/L 0 DO > 6.5

CBOD5 < 25 (NPS)

DO>4 mg/L (REDO) 

(May-Oct.)

CBOD5: 48
DO: 1.7

(May-Oct.)

TSS mg/L 5
< 5 or < 25

above
background

< 25 (NPS) 15

NH3-N
Unionized

mg/L 0 < 0.019 < 1.25  (NPS) 0.46

NH3-N
Total 

mg/L 0.07

< 0.29
(Jun-Sep.)

< 2.7 
(otherwise)

< 0.4  (TEDO)

(Jun-Sep.)

< 3.9  (TEDO))

(otherwise)

41

TKN mg/L 0.10
< 0.50

(May-Oct.)
< 0.7  (TEDO)

(May-Oct.)
46

TP mg/L 0.011
< 0.035

(May-Oct.)
< 0.046  (TEDO)

(May-Oct.)
4.9

pH mg/L 7.0 - 8.0 6.5 - 9.0 6.4 - 9.1 (REDO) 7.1 - 8.0

E. Coli
MPN/ 

100 mL
300

< 1000
(May-Oct.)

<1000 (REDO)

(May-Oct.)
1,300,000

(1) From Table 4.2                                           

(2) From Table 6.1                                                               

(3) Effluent quality from September of 2016 to January of 2017 from Table 5.1

NPS = National Performance Standard

REDO = Regular Effluent Discharge Objective

TEDO = Theoretical Effluent Discharge Objective
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7. SELECTION OF SUBSTANCES FOR COMPLIANCE MONITORING

7.1 Selection of substances

The substances that should be monitored in the effluent after the one-year characterization

period is finished, include:

‘ The daily effluent flow.

‘ CBOD5 and TSS, which must be monitored regardless of the initial characterization

results. 

‘ In this case, dissolved oxygen, total ammonia, TKN, TP and E. Coli should be

monitored also.

7.2 Monitoring frequencies

Table 7.1 lists the recommended effluent monitoring frequencies for the above substances

for the Greenwood  WWTP, based on the requirements from the Wastewater Systems

Effluent Regulations (2012) and the CCME Strategy (2009).

Table 7.1. Compliance monitoring requirements - Greenwood  WWTP

Parameter Sampling frequency

CBOD5

Quarterly
TSS

Dissolved oxygen

Monthly from May to October

NH3-N Total

TKN

TP

E. Coli
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8. CONCLUSIONS AND RECOMMENDATIONS

The effluent from the Greenwood  WWTP is discharged into a small, unnamed tributary of

Grahams Brook, which is channelized into a road ditch along Secord Street.

  

From October of 2016 to January of 2017, the average effluent flow was 40 m3/day (0.46

L/s).  The peak flow reached 114 m3/day (1.3 L/s) on October 10, 2016.  

From September of 2016 to January of 2017, the average concentrations of CBOD5 in the

effluent was above 25 mg/L, and the TSS concentration was below 25 mg/L (the National

Performance Standard is less than 25 mg/L for both water quality parameters).  The

WWTP should be upgraded to discharge an effluent with a minimum dissolved oxygen

(DO) concentration of 4 mg/L from May to October, to maintain a minimum DO

concentration of 6.5 mg/L in the receiving brook.  The upgraded plant must also meet the

National Performance Standard for CBOD5 year-round.

The calculated effluent discharge objective (EDO) for E. Coli is strict (<1000 MPN/100 mL

from May to October), because no dilution can be considered in the EDO calculations when

the outfall is close to areas were bodily contact may occur.  It is recommended to install a

disinfection system to remove pathogens.  A UV system would be preferable to

chlorination.  If chlorination was used, dechlorination would have to be provided, and

residual chlorine in the effluent would have to be monitored daily to ensure levels below the

National Performance Standard of less than 0.02 mg/L.

The theoretical EDOs calculated are very low for ammonia, nitrogen and  phosphorus, due

to the low guideline values for the receiving environment for these parameters, and the lack

of significant dilution in the vicinity of the outfall.  The current effluent quality exceeds the

theoretical EDOs for ammonia, nitrogen and phosphorus.  The WWTP should be upgraded

to significantly lower the concentrations of these parameters in the effluent.  Until upgrades

are in place, these three parameters should be monitored monthly from May to October.
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10. GLOSSARY

A

Acutely Lethal (Létal aigu)

At 100 percent concentration of effluent, more than 50 percent of the test species

subjected to it over the test period are killed when tested in accordance with the acute

lethality test set out in the appropriate method. For rainbow trout this is Reference Method

EPS 1/RM/13.

Allocated Mixing Zone (Zone de mélange allouée): see mixing zone

Ammonia (Ammoniac)

Total ammonia expressed as nitrogen. Total ammonia means the sum of the unionized

ammonia (NH3) and ionized ammonia (NH4+) species which exist in equilibrium in water.

Analytical methods measure and typically report on ammonia nitrogen as opposed to total

ammonia.  The unionized ammonia (NH3) is toxic to fish in low concentrations.  The amount

of NH3 is calculated as a fraction of the total nitrogen, based on temperature and pH.

C

Canadian Environmental Quality Guidelines (Recommandations canadiennes pour la

qualité de l’environnement)

Nationally endorsed, science-based goals for the quality of atmospheric, aquatic, and

terrestrial ecosystems. Environmental quality guidelines are defined as numerical

concentrations or narrative statements that are recommended as levels that should result

in negligible risk to biota, their functions, or any interactions that are integral to sustaining

the health of ecosystems and the designated resource uses they support. Developed by

CCME.
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Carbonaceous Biochemical Oxygen Demand (CBOD5, 5-day) (Demande biochimique

en oxygène des matières carbonées [DBO5C, 5 jours])

A measure of the quantity of oxygen used in the biochemical oxidation of organic matter

in 5 days, at a specific temperature, and under specified conditions. The method of

analyzis is defined by Method 5210 in Standard Methods.  The CBOD is a fraction of the

total BOD.  This fraction is specific to each effluent.

Chronic Toxicity (Toxicité chronique)

The ability of a substance or mixture of substances to cause harmful effects over an

extended period, usually upon repeated or continuous exposure sometimes lasting for the

entire life of the exposed organism. Chronic toxicity results in reduced reproductive

capacity or reduced growth of young, in fish or invertebrate populations.

Combined Sewer (Égout unitaire)

A sewer intended to receive both sanitary waste and storm water.

Combined Sewer Overflow (CSO) (Débordement d’égout unitaire [DEU])

A discharge to the environment from a combined sewer system that occurs when the

hydraulic capacity of the combined sewer system has been exceeded, usually as a result

of rainfall and/or snow melt events.

D

Designated Area (Zone désignée)

Sensitive areas as identified by the regulator and that may be affected by municipal

wastewater discharges, such as fish spawning sites, beaches, drinking water intakes, etc.
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E

Effluent Discharge Objective (EDO) (Objectif environnemental de rejet [OER])

Concentration, load or toxicity units that should be met at the municipal wastewater effluent

discharge to adequately protect all water uses in the receiving environment. Effluent

discharge objectives are obtained through an environmental risk assessment methodology

using the principles of assimilative capacity and mixing zone, in conjunction with

environmental quality.

Environmental Quality Objective (EQO) (Objectif de qualité de l’environnement [OQE])

Concentration of a substance considered safe for aquatic life and for the human uses that

exist or should exist outside of a determined mixing zone. The Canadian Environmental

Quality Guidelines (CEQG) are generic EQOs often used in Canada. The numerical

concentrations or narrative statements that establish the conditions necessary to support

and protect the most sensitive designated use of water at a specified site (CCME, 1987)

Environmental Risk Assessment (ERA) (Évaluation des risques environnementaux

[ERE])

A procedure that will enable the establishment of effluent discharge objectives for

substances of concern. This process will take into account the characteristics of the effluent

and of the site-specific receiving environment. The environmental risk assessment includes

a one-year period where a facility will characterize its effluent (initial characterization).

Eutrophication: Excessive growth of aquatic vegetation in response to elevated

concentrations  of nutrients (often associated with wastewater discharges).
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M

Mixing Zone (Zone de mélange)

Also called the initial dilution zone. The area contiguous with a point source (effluent

discharge site) or a delimited non-point source where the discharge mixes with ambient

water and where concentrations of some substances may not comply with water quality

guidelines or objectives. For the purpose of the Strategy, “mixing zone” means the

“allocated mixing zone” at the edge of which environmental quality objectives should be

met.

N

Near-Field Mixing Zone  The volume of water between the end of the discharge pipe or

the diffuser nozzle, and the point where the energy (mainly momentum and buoyancy) of

the effluent has dissipated.  Beyond this point - in the far-field - river or coastal current

transport takes over.

Nutrient (Élément nutritif)

Any substance that is assimilated by organisms and promotes growth; generally applied

to nitrogen and phosphorus in wastewater, but also to other essential and trace elements.

R

Receiving Environment (Milieu récepteur)

The water body into which effluent is discharged.

S

Streeter Phelps algorithm: A method of predicting oxygen depletion in a receiving water

body as a function of organic loadings and existing background condition.
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Outlet manhole Outfall in ditch along Secord Street



Dye and effluent plume in road ditch (unnamed brook)

Flow direction

Flow direction
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Secord St Unnamed brook 250 m downstream of outfall

Flow direction
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March 27, 2017

 

 

Kevin O’Brien, P. Eng 

Transportation and Environment Services 

City of Saint John 

P.O Box 1971 

Saint John, NB 

E2L 4L1 

 

 

E-mailed: Kevin.O'Brien@saintjohn.ca 

 

Dear Kevin O’Brien: 

 

Subject: Zoning Inquiry 

 173 Karen Street 

 

This is in reply to your inquiry concerning the above-mentioned property, also identified as PID 

number 00425660. It is my understanding that you are intending to construct a new wastewater 

treatment facility to replace the existing one on the subject property.  

 

The site is split between the Rural Settlement Area designation and Park and Natural Area 

designation on Schedule B of the City’s Municipal Plan. The Rural Settlement designation 

contemplates development of low density housing with private on-site water and wastewater 

systems. Considering the role of this use provided, the facility is appropriate within the Rural 

Settlement area and The Parks and Natural Area designations.  

 

Our records show that this property is located in the Utility Service (US) zone. A wastewater 

treatment facility is a permitted use in this zone.  

 

Therefore, the proposed construction of a wastewater facility would be in compliance 

with the Zoning By-law and Municipal Plan.  

 

Should you have any zoning related questions please contact me at (506) 658-4446 or by e-

mail at katelyn.davis@saintjohn.ca. 

 



Kevin O’Brien 173 Karen Street March 27, 2017 
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Sincerely, 

 
Katelyn Davis, EIT 

Development and Research Coordinator 
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