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Property and Confidentiality 

“This document is intended solely for the purposes stated herein. Any use of the report must take into 
consideration the purpose and scope of the mandate under which the report was prepared, as well as 
the limitations and conditions specified therein and the state of scientific knowledge at the time the 
report is issued. Englobe Corp. does not make any warranties or representations other than those 
expressly contained in the report. 

This document is the work of Englobe Corp. Any reproduction, distribution, or adaptation, in whole or 
in part, is strictly prohibited without the prior written permission of Englobe and its Client. For greater 
certainty, the use of report excerpts is strictly prohibited without the written permission of Englobe and 
its Client, and the report should be read and considered in its entirety. 

No information contained in this report may be used by any third party without the written permission 
of Englobe and its Client. Englobe Corp. disclaims all liability for any unauthorized reproduction, 
distribution, adaptation, or use of the report. 

If tests have been performed, the results of these tests are valid only for the sample described in this 
report. 

Subcontractors of Englobe who may have performed laboratory work are duly evaluated according to 
the purchasing procedure of our quality system. For further information or details, please contact your 
project manager.” 
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1 Introduction 
Englobe Corp. has been retained by the Greater Shediac Sewerage Commission (GSSC) to conduct 
an Effluent Dispersion Study for the potential future outfall from the new Cap Brulé Wastewater 
Treatment Facility (WWTF). The study was conducted in support of a larger project to upgrade the 
GSSC’s WWTF, and as an extension to a previous “Bathymetric Survey and Assessment of Potential 
Outfall Configurations” Study conducted by NATECH Environmental Services Inc. in June of 2015 
during the feasibility stages of the project, and required updating to reflect the current design 
parameters which have been further developed since the feasibility stage. 

The objective of the investigation is to provide the information necessary to confirm the suitability of 
the proposed WWTF outfall’s final discharge point in the Northumberland Strait, based on the dilution 
observed during the fieldwork as well as modeling of the dilution anticipated during several alternate 
flow and tide scenarios. Following the completion of the current Study, the exact configuration of the 
outfall will be detailed to optimize the constructability, operation, and maintenance characteristics; 
however, the discharge characteristics targeted herein will be maintained (such as minimum dilution, 
maximum mixing zone size, etc.) 
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2 Background 
The GSSC is currently in the design phase of a major upgrade to their WWTF. As part of the design of 
the new facility, the current Study was initiated to confirm the mixing of the effluent and the receiving 
water in the vicinity of the proposed new treated effluent outfall, as many parameters have been 
refined since the initial mixing evaluation was completed by NATECH in 2015 including the design 
effluent flow and the treatment process.  For context, the following sections describe the general 
concept for the overall WWTF upgrade project.  

2.1 Past Studies 

In recent years, the GSSC has undertaken multiple studies leading to the initiation of the WWTF 
Upgrade project. As a result of these studies, funding was secured to complete this major project, 
allowing the Commission to proactively upgrade their treatment facility to ensure that it continues to 
provide a level of treatment exceeding the regulatory requirements. These studies include: 

— Environmental Risk Assessment (ERA) – 2014 

— Feasibility Study: Cap Brulé WWTF Outfall – 2015 

— Shediac East Long-Term Wastewater Management Strategy – 2019 

— Preliminary Design Report – 2019 

— Climate Change Resilience Assessment - 2020 

These studies have been made available as part of the original Environmental Impact Assessment 
(EIA) Registration Document prepared for the project and have not been appended herein. 
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2.2 WWTF Upgrade Design Criteria 

As noted, significant effort was involved in the preparations for this large upgrade of the GSSC WWTF, 
including two major Studies completed in 2019 which evaluated the current and future flows and 
loading of the facility in detail. Based on the preliminary studies completed in relation to the WWTF 
project, the following criteria were selected for the design of the upgraded WWTF: 

Table 1: WWTF Upgrade Design Criteria 

Parameter Units Design Value 

Annual average day flow m3/d 
L/s 

12,500 
145 

Peak flow m3/d 
L/s 

42,300 
490 

cBOD5 concentration1 mg/L 148 

TSS concentration2 mg/L 148 

cBOD5 loading kg/day 1,850 

TSS loading kg/day 1,850 

Summer Design Temperature °C 16 

Winter Design Temperature °C 0.5 

Design Life of Upgraded Facility years 25 

1 Five-day carbonaceous biochemical oxygen demand 
2 Total suspended solids 

In addition, the following effluent standards will be used in the design of the upgraded treatment facility 
in accordance with the Canadian Council of Ministers of the Environment (CCME) guidelines, the 
facility’s current Certificate of Approval to Operate (CAO), and the Guidelines for Canadian 
Recreational Water Quality: 

Table 2: Summary of WWTF Effluent Standards 

Parameter Units Effluent Limit 

cBOD5 mg/L 25 (average) 

TSS mg/L 25 (average) 

Un-ionized Ammonia at 15◦C ±1◦C: mg/L 1.25 (maximum) 

Total Ammonia Nitrogen (TAN) mg/L 5.0 (winter) / 2.0 (summer)1,2 

Total Phosphorus (TP) mg/L 1.01 

E. coli count / 100ml 200 (average) 

Acutely lethality - Non-lethal 

Dissolved oxygen (DO) mg/L > 2 
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3 based on best practice review 
4 based on meeting Wastewater Systems Effluent Regulations (WSER) / CAO requirement for non-toxic effluent 

 

These parameters were selected with the objective of providing an effluent that would be protective of 
the receiving environment and exceed the current regulatory requirements. 

2.3 Overall Design Concept 

In order to meet the design criteria outlined in Section 2.2, the overall concept selected for the WWTF 
upgrade was selected based on re-using as much of the existing infrastructure as possible. In general, 
the upgrade consists of the following: 

— Construction of new influent and effluent pumping stations, each sized for a peak flow of approx. 
500L/s; 

— Construction of new screening & grit removal facility to remove incoming debris and grit from the 
flow prior its introduction to the lagoon cells (housed in new WWTF Building); 

— New aeration and MBBR blowers (housed in new WWTF Building); 
— Re-construction / upgrading of the lagoon cells, including raising the existing dikes and replacement 

of the existing aeration system with a new fine-bubble floating aeration system, and associated 
work; 

— New phosphorus treatment system consisting of Alum injection prior to Lagoon Cell #2 to promote 
settling / retention of flocculated phosphorus in Lagoon #2; 

— New pumped treated effluent outfall to a re-located discharge point, in order to provide improved 
effluent dispersion in the receiving environment; 

— New Moving Bed Biofilm Reactor (MBBR) treatment unit(s) for additional cBOD5 treatment and 
ammonia reduction; 

— New disc filters for additional TSS and phosphorus reduction (housed in new WWTF Building); 
— Construction of new UV disinfection system (housed in new WWTF Building) to provide the required 

level of effluent disinfection to meet current regulatory guidelines (disinfection limit of 200 E.coli / 
100ml at design peak flow of 500 L/s). 

Each of the key treatment components will be described in the following sections, to provide a high-
level understanding of the anticipated effluent quality following the upgrades. 

2.3.1 WWTF Headworks 

The existing GSSC headworks facility is equipped with a coarse bar screen and a grit removal system, 
to remove larger debris and inorganic solids that are characteristic of municipal effluent. This 
equipment protects the remaining WWTF components from these solids, which can accumulate in the 
lagoon, potentially impacting the treatment capacity if not adequately removed. 

As part of the upgrades, a new headworks is planned, including a new fine screening unit, grit removal 
equipment, and. This will be housed in a shared “WWTF Treatment Building”, along with effluent 
disinfection and filtration (refer to Sections 2.3.4 and 2.3.5), influent and effluent lift stations, blowers 
for the aeration and MBBR systems, office space, stand-by power, controls, etc. 

The following summarizes the major components of the WWTF headworks (major treatment 
components only):  

— Continuous flow monitoring of the WWTF influent following grit removal unit; 
— Mechanical rotating fine screen system, selected to provide a high debris removal rate with the 

objective of removing as much solid material as possible before it accumulates in the lagoon cells. 
This is expected to be a significant improvement over the existing coarse bar screen; 

— Grit removal system, to remove heavy debris such as grit, sand, or gravel in the influent before they 
settle at the bottom of the lagoon. 
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2.3.2 Lagoon Treatment Cells and Aeration 

As noted, the upgrade concept includes major upgrades to the lagoon treatment cells. The planned 
upgrades will significantly increase the treatment capacity of the lagoon system, and will include the 
following major components: 

— Reconstruction of existing earthen cells, including new sub-drainage system to manage 
groundwater levels, new HDPE liners and safety rope systems, raising the dikes, and lowering the 
bottom elevation of the current polishing pond; 

— New site piping and flow control chambers to accommodate the intended flow path through the 
cells, as well as multiple by-passing scenarios; 

— New floating baffle curtains to sub-divide each earthen cell into multiple sub-cells and enhance the 
flow path through the system; 

— New fine-bubble floating aeration system; 
— Alum injection to promote the precipitation of phosphorus within the lagoon footprint; 
— Associated site work such as ditching, access road construction, etc. 

Based on the selected design Parameters (Section 2.2), it is anticipated that following the lagoon 
portion of the upgraded WWTF, the effluent quality will exceed provincial effluent discharge limits of 
25mg/L for cBOD5 and TSS, as well as meeting the best-practice target of 1.0 mg/L of total 
phosphorus. 

2.3.3 MBBR Treatment 

As noted, the design of the upgraded facility includes the installation of post-lagoon MBBR treatment 
units for nitrification. These units have been selected to reduce the effluent ammonia levels to meet 
the design effluent targets and Federal non-toxic effluent requirement. 

In addition, it is also anticipated that the MBBR units will provide supplementary cBOD5 treatment, 
further reducing the effluent cBOD5 leaving the lagoon treatment system. 

2.3.4 Disc Filtration 

Since the MBBR treatment units will generate a small amount of suspended solids, a disc filter system 
will be installed in order to consistently meet TSS limits. These filters will operate when the TSS 
concentrations are high, in order to meet the 25 mg/L effluent limit. Additionally, a coagulant (alum) 
can be added prior to the filters to further reduce the phosphorus concentration if required. 

2.3.5 UV Disinfection System 

Effluent disinfection will be achieved through the installation of a new UV Disinfection System, 
designed to meet the disinfection limit of 200 E. coli /100ml at the design peak flow rate. This is in line 
with Health Canada’s Guidelines for Recreational Water Quality. 

2.3.6 Influent and Effluent Lift Station 

The upgraded facility will require two (2) new lift stations: an influent lift station to direct the 
wastewater into the lagoon, and an effluent lift station to convey the treated water into the 
Northumberland Strait. Both Stations are designed to handle the design peak flows with built in 
redundancy to maintain operation in the event of a pump failure. Flow metering is also anticipated, to 
ensure the GSSC has the ability to monitor effluent flows. WWTF Inlet flow monitoring is also included, 
as previously noted. 
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2.3.7 New Pumped Treated Water Outfall 

In 2014 the GSSC completed its Environmental Risk Assessment (ERA) in accordance with CCME 
guidelines, on its main wastewater treatment facility in Cap-Brulé, NB. Resulting from this assessment 
(Crandall, 2014), the following observations were made for the existing facility: 

— Effluent quality was meeting its Certificate of Approval to Operate; 

— Effluent quality was meeting the CCME requirements for cBOD5 and TSS; 

— The current outfall location does not meet the required mixing levels at the end of its dispersion 
plume, due to sedimentation that has occurred near the final receiving water over time.  

As a result, additional studies were recommended to identify a more suitable location for a new outfall, 
which were conducted in 2015.  The Feasibility Study for the new outfall evaluated three (3) options, to 
determine the recommended approach for the GSSC to ensure that their treated effluent discharge 
would meet the regulatory requirements and provide an acceptable degree of mixing. The options 
evaluated included:  

— Option 1: Expanding treatment to counteract the limited mixing of the effluent into the receiving 
water.  

— Option 2:  Dredging the outlet of Lac Boudreau Ouest (a provincially mapped wetland), to allow 
better flushing of the pond. 

— Option 3: New Outfall and Effluent Pumping Station to by-pass any future dune movement or 
watercourse blockage. 

This report concluded that a new Outfall and Effluent Pumping station was the preferred option, as this 
was the only option that would provide optimal discharge of the effluent in the long-term.   

The selected location for the new outfall is as shown in Appendix A, which is approximately 400 m 
from the mean water level shoreline. This location is expected to provide ideal mixing conditions (refer 
also to Section 3), which will be further supported by the enhanced treatment levels expected from the 
upgraded facility. 
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3 Methodology & Results 
In order to analyze the effluent dispersion at the potential future outfall from the new Cap Brulé 
WWTF, field investigations were conducted on October 21, 2021 during high water and falling tide, 
and on October 26, 2021 during low water and rising tide. These investigations generally consisted in 
recording the tidally influenced receiving water conditions throughout the tidal cycle and took place 
during average to large amplitude tidal cycles in order to record greater data fluctuations.  

CORMIX modelling was also carried out to analyze the theoretical mixing of the wastewater effluent 
into the receiving environment. For this study, various dilution scenarios were analyzed with the 
CORMIX software including critical cases during the lowest receiving water flow period, an average 
case simulating typical conditions for reference, and reproducing select scenarios for both October 21, 
2021 and October 26, 2021.  

Key field data collection methodology and their theoretical modelling results are described in the 
following sections. 

3.1 Field Measurements 

The data collected on-site during the October 21, 2021 and October 26, 2021 field investigations, and 
through review of previous studies is detailed in the following subsections. Photographs of the field 
investigation and taken by an unmanned aerial vehicle (drone) can be found in Appendix B. 

3.1.1 Water Level Variations 

To precisely measure the water level variations throughout the field investigation dates, two water 
level sensors were installed at the Pointe-du-Chêne wharf. Periodic surveying of the water surface 
level was also conducted near the location of the potential future outfall from the new Cap Brulé 
Wastewater Treatment Facility (WWTF). Both methods recorded water levels in geodetic elevation 
based on a survey monument near Highway 15 (Veterans HWY) at the off ramp 140. 
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Recorded water levels on October 21st and 26th, 2021 are illustrated in Figure 1 and Figure 2 below. 
Tidal prediction data from the Department of Fisheries and Oceans for the duration of field work on 
October 21st and 26th are included for reference. Although the field work only took place on October 
21st and 26th, the water level sensors were installed the evening before the field work to capture 
additional on-site water level information. Expected water levels in Shediac Bay based on Nautical 
Chart no. 4905 are also presented in Table 3 below.  

Figure 1: Water Level on October 21, 2021 

 

Figure 2: Water Level on October 26, 2021 
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Table 3: Tidal Water Levels in Shediac Bay 

Water Level Description 

Large Tide Mean Tide 

Chart datum Geodetic Chart datum Geodetic 

High water level (m) 1.7 0.7 1.4 0.4 

Low water level (m) 0.3 -0.7 0.5 -0.5 

 

3.1.2 Bathymetry 

The bathymetry of the Shediac Bay in the vicinity of the proposed new GSSC outfall was surveyed 
using a manned boat outfitted with a GPS and a 200 kHz eco-sounder. Horizontal coordinates were 
measured and collected at each survey point using the GPS, and water depths were recorded relative 
to the water level at the time of the survey. The water level was recorded during the length of the 
survey at 10 minute intervals using water level loggers.  The depth readings were corrected to 
geodetic elevations accordingly relative to the tide. 

Bathymetry findings can be found in the Bathymetry Survey Drawing in Appendix C. In general, the 
ground surface has a relatively consistent slope, although some sandbars were noted during the 
survey. 

3.1.3 Current Direction and Speed 

In order to determine receiving water velocities, water currents of the Shediac Bay were measured in 
the vicinity of the potential future outfall using three floating devices, called drogues, equipped with 
global positioning system (GPS) units. Because of their buoyancy, these drogues floated on the 
surface of the water in the general direction of the current. These drogues were released periodically 
to measure the Shediac Bay’s velocity at various times during the tidal cycle. 

Appendix D illustrates the recorded current velocity and direction throughout the field investigation 
periods. As previously mentioned, the October 21st field investigation was generally conducted during 
high water to falling tide conditions. Meanwhile, the October 26th field investigation was conducted 
during low water to rising tide.  

Observed velocities ranged approximately between 0.05 m/s and 0.19 m/s with a continuously shifting 
direction through the tide cycle. For the near high-water level, the velocity was approximately 0.1 m/s 
on October 21, 2021 while for the near low water level, the velocity was closer to 0.05 m/s on October 
26, 2021.  

3.1.4 Water Quality  

During the October 21, 2021 fieldwork, a sample was collected near the water surface for water quality 
analysis, to provide a general understanding of the background water quality (Table 4 below). The 
sample was collected by Englobe staff and analyzed by RPC’s laboratories in Moncton and 
Fredericton, NB.  

As indicated, many of the substances analyzed were found to have a concentration below the 
laboratory’s measurable levels (indicated by a result beginning with “<”). Only Total Phosphorus, COD, 
and Total Suspended Solids were found to have measurable levels in the water. Results from water 
sampling are included in Appendix E. 
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Table 4: Water Sample Analysis taken from the proposed GSSC outfall location 

Substance Units Concentration 

Ammonia (as N) mg/L <0.05 

Kjeldahl Nitrogen mg/L <0.25 

Fluoride mg/L 3.6 

Nitrate + Nitrite (as N) mg/L <0.05 

Nitrate (as N) mg/L <0.05 

Nitrite (as N) mg/L <0.05 

Total Cyanide mg/L <0.01 

Total Phosphorus mg/L 0.023 

CBOD5 mg/L <6 

COD mg/L 1510 

Total Suspended Solids mg/L 10 

E. coli cfu/100mL <10 

Faecal Coliforms cfu/100mL <10 

 

In addition to laboratory analyses, manual water quality measurements were taken using a YSI multi-
parameter water quality probe on five (5) instances during the two (2) field days for measured 
parameters (Table 5). The manual measurements included pH, Temperature, DO, TDS, conductivity, 
and salinity. These measurements were taken at differing depths in the Bay to provide information on 
stratification. Locations at which these measurements were taken can be seen on the Location Map in 
Appendix A.  

  



 

Englobe | Effluent Dispersion Study 
February 1, 2022 | Effluent Dispersion Study Report 11 

Table 5: Measured Water Quality in the Shediac Bay – October 21 & 26, 2021 

Parameter Units 

Location 

Average WQ-1 WQ-2 WQ-3 WQ-4 WQ-5 

Date - 10/21/2021 10/21/2021 10/21/2021 10/26/2021 10/26/2021 - 

Depth - surface surface 4m Surface 3m - 

Temperature °C 13.47 13.59 13.61 12.04 11.81 12.90 

Conductivity mS/cm 38.75 43.24 43.23 42.38 42.55 42.03 

TDS Mg/L 25.19 28.11 28.11 27.56 27.68 27.33 

Salinity Ppt 24.66 27.86 27.84 27.2 27.34 26.98 

pH Units 8.67 8.44 8.56 8.5 8.56 8.55 

Dissolved 
oxygen 

% 

Mg/L 

97.7 

8.74 

104.7 

9.17 

93.6 

8.17 

92.7 

8.43 

94.8 

8.6 

96.7 

8.62 

 

3.1.5 Mixing Regime 

The mixing regime in the receiving water was evaluated by injecting Rhodamine WT dye through a 
peristaltic pump at the location of the proposed future outfall from the new Cap Brulé WWTF in an 
effort to simulate the release of effluent. The injection was conducted at a controlled rate such that the 
dye dispersion was visible and measurable. Although the effluent is anticipated to be buoyant, the dye 
was released at approximately 1 meter below water surface to more closely represent the future 
outfall’s submerged configuration.  

During the injection, the dye dilution along with the plume shape and direction were recorded with a 
fluorometer sensor instrument, and GPS coordinates were recorded using a handheld GPS device. 

It was generally observed during the field investigations that the Rhodamine WT dye rose to the 
surface within a few meters and was therefore considerably influenced by the wind direction. On 
October 21st, the plume appeared to shift from south east during rising tide to north east during falling 
tide. Meanwhile, the plume appeared to migrate towards the west during the rising tide on October 
26th. Appendix F illustrates, among others, the approximate resulting Rhodamine WT dye plume 
shapes documented for October 21st at approximately 2.5 hours after high water slack tide and 
October 26th at approximately 2.5 hours after low water slack tide. 

As for the measurements of the Rhodamine WT dye concentration during mixing in the Bay, 
measurements showed consistent dilution of the dye concentration throughout the tidal cycle. 
CORMIX modelling, which is discussed further in the following section, confirmed the dye dilution 
observed on site. 
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3.2 CORMIX Modeling 

The CORMIX software predicts plume dispersion of a discharge into a receiving water environment for 
given site conditions. CORMIX modelling is used to identify the theoretical dispersion plume generated 
by the effluent’s release into the receiving environment. 

Following the field investigations, the CORMIX software was used to simulate the effluent mixing 
under various scenarios: worst-case scenario, average case scenario, along with scenarios at specific 
times during the tidal cycle from October 21st and October 26th. The worst-case scenario is typically 
used for new effluent discharge requirements as it possesses the least suitable receiving water 
conditions for achieving required effluent dilution results. This permits the design of the new outfall to 
be as protective of the receiving water as is feasible. 

These simulations were run using the receiving water environment data collected on site on October 
21, 2021 and October 26, 2021, along with available information from previous studies and other 
relevant documentation, including the “Environmental Risk Assessment – GSSC (Cap Brulé) 
Wastewater Treatment Plant” (2014), and the “Bathymetric Survey and Assessment of Potential 
Outfall Configurations – Shediac WWTP” (2015) by NATECH Environmental Services Inc.  

These simulations were iteratively carried out using the following discharge requirements in 
accordance with the Canadian Council of Ministers of the Environment (CCME) guidelines: 

— The mixing zone shall not use more than ¼ of the receiving water’s cross-section. 

— The mixing zone’s length shall not extend past 250 m from the outfall. 

— The maximum allowable dilution is 1:100. 

3.2.1 CORMIX Simulations and Assumptions 

Because of the variability in the tidal cycle direction, the worst-case scenario was evaluated under the 
worst anticipated tidal condition; meaning that for simulation purposes, it was assumed that the plume 
would spread parallel to the shore, thus encountering more shallow water as the predicted effluent 
dispersed. 

Although depths exceeding three meters were recorded at the potential future outfall’s location, an 
effective depth was utilized when the CORMIX simulation indicated a plume width extending into more 
shallow water near the shore. This was the case for the average case, worst case, and rising tide case 
for October 26, 2021. Effective depths for these cases ranged between 1.8 m and 3 m, approximating 
the actual water depths anticipated in the region of the plume. In a similar manner, the distance of the 
proposed future outfall from shore was measured at various points along the 250 m mixing zone 
length, and the shortest length was used for simulations. 

For the worst-case scenario, the following conditions were assumed: 

— A low tide geodetic water level of -0.7 m in the receiving environment (based on Nautical Chart no. 
4905), which represents a depth of 3.1 m at the location of the potential future outfall. 

— A current velocity of 0.05m/s (based on recorded velocities on site). 

— A receiving water density of 1019 kg/m3 (based on data from the Cap Brulé Wastewater Treatment 
Plant Environmental Risk Assessment finalized in 2014) 

— A 25-year average effluent flow of 145 L/s (based on estimated future flows presented in Section 
2.2). 

 

For the average-case scenario, the following conditions were assumed: 
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Scenarios  Worst Case  Average Case 

Receiving Water Conditions 

Water Depth (m) at potential future outfall 3.1 4.0 

Effective Water Depth (m) 1.8 2 

Current Velocity (m/s) 0.05 0.10-0.15 

Density (kg/m3) 1019 1020 

Outfall Configuration 

Diffuser Length (m) 100 105 100 105 

Distance from shore (m) at mean sea level Approximately 
400 to 500 

Approximately 
400 to 505 

Approximately 
400 to 500 

Approximately 
400 to 505 

Number of Nozzles  10 8 10 8 

Nozzle Diameter (m) 0.1 0.15 0.1 0.15 

CORMIX Predictions 

Dilution at 250 m from potential future outfall 1 in 101 1 in 102 190 to 300 195 to 310 

—  An average geodetic water elevation of 0.2 m in the receiving  environment  (based on annual
  average tidal predictions), which represents a depth of  4 m  at the location of the  potential future

outfall.

—  A current velocity ranging between 0.1 m/s and 0.15 m/s (based on recorded velocities on site).

—  A  receiving water density of  1020  kg/m3  (based on  data from the  Cap Brulé  Wastewater Treatment
  Plant  Environmental Risk Assessment  finalized in 2014  and field investigation data collected in

October 2021)

—  A 25-year average effluent flow of 145 L/s  (based on estimated future flows  presented in Section
  2.2).

Open ended pipe scenarios were evaluated, but  CORMIX results  indicated that  this configuration did 
not provide ideal dilution, nor did extending it  approximately 100 m  further out into Northumberland 
Strait.  As such,  CORMIX simulations were  run  using various diffuser lengths and nozzle sizes and 
quantities  to identify  a preliminary  outfall configuration that would meet the  above-mentioned 
discharge  requirements.  To minimize head losses, the nozzle size was limited to 0.1 m diameter or 
larger. Table  6  below summarizes the worst-case and  average-case CORMIX simulations  for the  
selected diffuser configuration.

At this stage, the intent  is to identify the required diffuser length and number of nozzles  based on a 
single  straight diffuser run oriented  perpendicular to shore. However, during the detailed design of the
outfall, alternate configurations meeting the same discharge requirements will be evaluated to identify
the  ideal  diffuser  layout that will both meet the discharge requirements and optimise the long-term 
operation and constructability  of the outfall.

Table  6: Summary of CORMIX Simulations
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Scenarios  Worst Case  Average Case 

Plume Width at 250 m from potential future 
outfall (m) 

370 385 180 to 240 180 to 240 

  

 

 

  
 

 
 

 

   
 

 

 

 

 

 
 

    
    

  

    

   

  

  

 

  

 
 

5  Interpolation was used to approximate predicted distances and dilution at a 250 m downstream distance from the potential future outfall

As  shown in  Table  6, the  iterative  CORMIX modelling  process  indicated  that a diffuser length of  100
m, along with equally spaced 0.1 m diameter nozzles would  satisfy the 1:100 dilution requirements 
during lowest  expected  receiving water flow conditions coupled  with near low tide period (worst-case).
Likewise,  the iterative CORMIX modelling process also  indicated that a diffuser length of 105 m, along
with equally spaced 0.15 m diameter nozzles would  satisfy  the 1:100 dilution requirements during the 
lowest expected receiving water flow conditions  coupled with hear low tide period.  Meanwhile, the 
average  scenario indicates that much greater  dilution  (1 in 190 to 1 in 310)  is achieved  during 
average-like conditions.  Therefore, it can be concluded that the location of the potential future outfall 
of the new Cap Brulé Wastewater Treatment  Facility (WWTF)  is suitable  when  accompanied  by  the 
100 m  diffuser containing 10-0.1 m diameter  nozzles  or  the 105 m diffuser containing 8-0.15 m 
diameter nozzles  (final configuration to be evaluated  during detailed design).

During the iterative CORMIX simulation process, other parameters were also selected:

—  The nozzles should be located on top of the diffuser pipe and should see a continuous discharge in
  order to reduce the possibility of sediment entering the nozzles, leading to reduced discharge

capacity.

—  The nozzles  should be directed away from the receiving water’s shoreline to provide additional time
  for the effluent dispersion to occur in deeper waters  during more critical tidal and wind conditions.

Appendix  F  contains  predicted  effluent dispersion mapping  of the  various  scenarios analyzed  during 
this study.  The  depicted scenarios  listed below  were prepared for the 100 m diffuser with 10 equally-
spaced 0.1 m diameter nozzles  configuration.

—  Worst-case scenario with  receiving water  flowing  to the west

—  Average-case scenario with  receiving water flowing  to the east

—  2.5 hours after high water slack tide on October 21, 2021

—  2.5 hours after low water slack tide on October 26, 2021

These  predicted effluent dispersion  drawings indicate that the 1 in 100 dilution is achieved  within the 
maximum allowable mixing zone length of 250 m  for  these  scenarios. It should be noted that for the 
October 21, 2021 scenario, the tidal reversal occurred before the plume could reach 250 m, and as 
such,  its 1 in 100 dilution result  was  extrapolated for reference purposes.

For reference,  Figure  3  on the following page  illustrates the profile view of the  outfall configuration 
consisting of the  100  m diffuser with 10-0.1m diameter nozzles.
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Figure 3: Illustration of the 100 m diffuser with 10-0.1m diameter nozzle outfall configuration 
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4 Conclusion 
This report summarizes the investigation and analysis conducted in order to determine the suitability 
of the potential future outfall discharge point of the new Cap Brulé Wastewater Treatment Facility 
(WWTF) with respect to worst-case effluent dispersion.  

As mentioned at the onset of this report, this study was conducted in support of a larger project to 
upgrade the GSSC WWTF which was initiated by a series of recent studies undertaken by the GSSC 
to ensure that its treatment facility continues to exceed regulatory requirements. This study was also 
carried out to expand on the “Bathymetric Survey and Assessment of Potential Outfall Configurations” 
Study conducted by NATECH Environmental Services Inc. in June of 2015, which no longer reflected 
the current design parameters that have been refined since the feasibility stage.  

Field investigations were conducted on October 21, 2021 during high water and falling tide, and on 
October 26, 2021 during low water and rising tide to analyze the effluent dispersion at the potential 
future outfall from the new Cap Brulé Wastewater Treatment Facility (WWTF). These investigations 
generally consisted in recording the following receiving water characteristics throughout tidal cycles:  

— Water Level Variations 

— Bathymetry 

— Current Direction and Speed 

— Water Quality 

— Mixing Regime 

  

4 
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CORMIX modelling was carried out for various dilution scenarios to analyze the theoretical mixing of 
the wastewater effluent into the receiving environment using the above-mentioned characteristics 
along with information contained in previous studies. Results stemming from this modelling indicate 
that both worst-case and average-case scenarios meet the CCME mixing zone requirements when the 
potential future outfall for the new Cap Brulé Wastewater Treatment Facility (WWTF) is comprised of a 
100 m diffuser containing 10 equally-spaced 0.1 m diameter nozzles or a 105 m diffuser containing 8 
equally-spaced 0.15 m diameter nozzles directing effluent away from the Shediac Bay shoreline. 
Therefore, the location of the potential future outfall from the new Cap Brulé Wastewater Treatment 
Facility (WWTF) is deemed suitable. Refer to Appendix A for the location of this outfall, which is 
located approximately 400 m from shore at the mean water level.  

It is important to note that the modeling described herein was conducted for the purpose of confirming 
the mixing characteristics of the proposed outfall into the Shediac Bay. However, the exact 
configuration of the outfall will be refined during the detailed design phase of the project to account for 
constructability and long-term maintenance of the outfall. Any changes made during the detailed 
design phase will meet the same dilution characteristics described herein.  
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Appendix A  
Location Map  
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Appendix B  
Site Photographs
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Photo looking South from the Northumberland Straight towards Lac des Boudreau wetlands, the 
existing GSSC outfall channel and the existing GSSC treatment lagoons 

 

 

 

 

 

Existing shoreline near proposed outfall location, looking Southwest. 
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Existing shoreline near proposed outfall location, looking Southeast toward Lac des Boudreau 
wetlands. 

 

 

 

View of plume looking Southwest during rising tide on October 21, 2021 @ 1:40PM 

POTENTIAL OUTFALL LOCATION 
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View of plume looking Southwest during falling tide on October 21, 2021 @ 5:14PM 

 

 

 

View of plume and proposed outfall location, looking South 

  

POTENTIAL OUTFALL 
LOCATION 
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View of plume looking West during change-over from falling to rising tide on October 26, 2021 @ 
9:59AM 

 

 

 

View of plume looking North-west, during change-over from falling to rising tide on October 26, 2021 
@ 9:59AM 



 

Englobe | Effluent Dispersion Study 
February 1, 2022 | Effluent Dispersion Study Report 5 

  
View of plume, looking Southeast during change-over from falling to rising tide on October 26, 2021 @ 

10:05AM 
 
 

 

 
View of plume, looking Southeast during change-over from falling to rising tide on October 26, 2021 @ 

10:05AM 
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View of plume, looking East during change-over from falling to rising tide on October 26, 2021 @ 10:06AM 
 
 
 

 
View of plume looking North, during change-over from falling to rising tide on October 26, 2021 @ 

10:06AM 
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View of plume, looking East during rising tide on October 26, 2021 @ 12:37PM 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

View of plume, looking East during rising tide on October 26, 2021 @ 12:37PM 
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View of plume looking East during rising tide on October 26, 2021 @ 12:37PM, with remnants of the falling 

tide plume seen in the background. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

View of plume looking North during rising tide on October 26, 2021 @ 12:38PM 
 
  

POTENTIAL OUTFALL LOCATION 
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Appendix C  
Bathymetry Survey 
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Appendix D  

Measured Current Velocities 
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Appendix E  

Laboratory Results 
  



for
Englobe

1077 St George Street, Suite 400
Moncton, NB  E1E 4C9

Report ID:            417969-IAS
Report Date:        04-Nov-21
Date Received:    22-Oct-21

Attention:  Laura Leger
Project #:  2003869
Location:  Shediac
Analysis of Water
RPC Sample ID: 417969-1
Client Sample ID: GSSC1

Date Sampled: 21-Oct-21
Analytes Units RL
Ammonia (as N) mg/L 0.05 < 0.05
Kjeldahl Nitrogen mg/L 0.25 < 0.25
Fluoride mg/L 0.05 3.6
Nitrate + Nitrite (as N) mg/L 0.05 < 0.05
Nitrate (as N) mg/L 0.05 < 0.05
Nitrite (as N) mg/L 0.05 < 0.05
Cyanide - Total mg/L 0.01 < 0.01
Phosphorus - Total mg/L 0.002 0.023
CBOD mg/L 6 < 6
COD mg/L 10 1510
S lid T t l S d d /L 5 10Solids - Total Suspended mg/L 5 10
This report relates only to the sample(s) and information provided to the laboratory.

RL = Reporting Limit

Peter Crowhurst, B.Sc., C.Chem.
Director
Inorganic Analytical Chemistry

Matthew Norman
Senior Chemist

Inorganic Analytical Chemistry
WATER CHEMISTRY

Page  1 of 2



for
Englobe

1077 St George Street, Suite 400
Moncton, NB  E1E 4C9

Report ID:            417969-IAS
Report Date:        04-Nov-21
Date Received:    22-Oct-21

Methods

Analyte RPC SOP # Method Reference Method Principle

Ammonia IAS-M47 APHA 4500-NH3 G Phenate Colourimetry
Kjeldahl Nitrogen IAS-M16 APHA 4500-NORG Digestion, Phenate Colourimetry
Fluoride IAS-M30 APHA 4500-F- D SPADNS Colourimetry
Nitrate + Nitrite (as N) IAS-M48 APHA 4500-NO3 H Hydrazine Red., Derivitization, Colourimetry
Nitrite (as N) IAS-M49 APHA 4500-NO2- B Ferrous Ammonium Sulfate Colourimetry
Phosphorus - Total IAS-M17 APHA 4500-P E Digestion, Manual Colourimetry
CBOD IAS-M07 APHA 5210 B Seeding, Incubation, DO measurement (meter)
COD IAS-M40 APHA 5220 D Closed Reflux, Colourimetry
Solids - Total Suspended IAS-M05 APHA 2540 D Filtration, Gravimetry

WATER METHODS
Page  2 of 2



for/pour
Englobe

1077 St George Street, Suite 400
Moncton, NB  E1E 4C9

Report/Rapport:  418013-MB
Date: 25-Oct-21
Date Received/Reçu: 21-Oct-21

Attention:  Laura Leger
P/O #:  2003869
Project/Job #:  2003869
Location:  Shediac
Examination of Water/Examen de l’eau
RPC Sample ID/No. d'échantillon de RPC: 418013-1
Client Sample ID/ID d'échantillon du client: GSSC1

Date collected/Date du prélèvement: 21-Oct-21

Time sampled/Heure du prélèvement: 10:00:00 AM

Analytes/Paramètre(s)
Method 

Méthode
Date Analyzed 
Date Analysé

Units 
Unités

E. coli MB04 22-Oct-21 cfu/100mL < 10

Faecal Coliforms/Coliformes fécaux MB05 22-Oct-21 cfu/100mL < 10

This report relates only to the sample(s) and information provided to the laboratory.

Le présent rapport ne s’applique qu’aux échantillons et à l’information transmis au laboratoire.

LEGEND:

RL/SD = Reporting Limit/Seuil de déclaration cfu/ufc = Colony Forming Units/Unités formant des colonies

MPN/NPP = Most Probable Number/Nombre Plus Probable A = Absence P = Presence/Présence

Michael Lawlor
Lab Supervisor
Moncton Laboratory/Laboratoire de Moncton

Nadine Godin
Microbiology Technician

Moncton Laboratory/Laboratoire de MonctonPage  1 of/de 1



 

Englobe | Effluent Dispersion Study 
February 1, 2022 | Effluent Dispersion Study Report 12 

 

 

Appendix F  

Predicted Effluent Dilution 
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