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Executive Summary 
In 2014 the Greater Shediac Sewerage Commission (GSSC) completed its Environmental Risk 

Assessment (ERA) in accordance with Canadian Council of Ministers of the Environment (CCME) 

guidelines on its main wastewater treatment facility in Cap-Brulé, NB. Resulting from this assessment, 

the following observations were made of the existing facility:  

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

- Effluent quality was meeting the CCME requirements for BOD5 and TSS; 

- The current outfall location does not meet the required mixing levels at the end of its dispersion 

plume. As a result, a new outfall location was identified off-shore. 

While the facility is currently meeting the requirements of its Certificate of Approval to Operate (COA), 

there are many components that are reaching the end of their service life. Therefore, a review of how 

the facility will meet future treatment requirements was warranted. 

On account of the significant investment required at this facility, Crandall Engineering Ltd. was 

commissioned by the GSSC to complete this Long-Term Wastewater Management Strategy for the 

Shediac East area (Cap-Brulé WWTF). The purpose of this study is to complete a comprehensive review 

of the entire Wastewater Treatment Facility (WWTF) and to provide conceptual design and review of 

options to upgrade the facility to meet long term needs. This study included the following main tasks: 

- Detailed review of previously completed reports and studies; 

- Establishment of existing flow and loading conditions at the facility; 

- Complete a review of the existing infrastructure and remaining life; 

- Review current and future treatment requirements and best practices; 

- Review potential impacts of Climate Change (Sea Level Rise) on the existing and future facility; 

- Estimation of Long-Term (25-year and 50-year) flows and loading; 

- Evaluation of treatment technology options; 

- Concept design and cost estimation for treatment technology options. 

The following executive summary provides an overview of the scope of this study and presents the key 

findings and recommendations from the full report. More detailed information and analysis can be 

found in the full report document, which follows this Executive Summary. 
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c) Water level in the facility is directly influenced by sea-levels in the gravity option and is 

therefore sensitive to the impacts of climate change. 

d) Concerns with maintenance of a gravity option due to lower velocities through the larger 

required pipe. 

5. Available treatment technologies were reviewed in detail for the required WWTF upgrades. 

Primarily, a comparison was made between a lagoon-type facility, a mechanical-type facility and 

a hybrid Lagoon/MBBR facility. Through an evaluation of the comparative costs and benefits of 

each facility type, it is recommended that the Commission proceed to preliminary design with a 

Hybrid option. The following additional recommendations are presented: 

a) It is recommended that the project team evaluate the merit of designing any facility 

components for the 50-year design flow projections presented herein. It is proposed that due 

to the uncertainty of these projections, and their impact on the overall scale and cost of the 

required upgrades, that preliminary design proceed for the 25-year design flow projection. 

b) Due to the magnitude of the recommended upgrades, it is proposed that a detailed review 

of phasing options be completed during preliminary design activities. It is likely that the 

Commission will be able to partition this project into phases that meet the current needs of 

the WWTF in the short term while positioning themselves to meet the full 25-year concept in 

the medium term. 

6. Order of magnitude cost estimates were established to assist in comparing each option. These 

estimates include a contingency (20%), an allowance for engineering (15%) and allowances for 

environmental and geotechnical studies. The estimated costs are summarized below: 

a) Lagoon Type Facility 

 Phase 1: 25-year Concept: $30M 

b) Mechanical Type Facility 

 Phase 1: 25-year Concept $30M 

c) Lagoon/Mechanical Hybrid Concept 

   Phase 1: 25-year Concept $30M 

d) Preliminary Design: $150 – 200k (scope to be confirmed) 
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7. It is recommended that the Commission proceed to preliminary design immediately following 

selection of the preferred conceptual option. Due to the nature of the required upgrades, there 

are considerable investigation, permitting and design activities that are required prior to 

commencing construction of the WWTF improvements. Furthermore, completing preliminary 

design would allow the Commission to be positioned to request funding through the next round 

of the Building Canada Fund (BCF), which is anticipated to open for applications in the Fall of this 

year (2018). 
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1 Introduction 
In 2014 the Greater Shediac Sewerage Commission (GSSC) completed its Environmental Risk 

Assessment (ERA) in accordance with Canadian Council of Ministers of the Environment (CCME) 

guidelines on its main wastewater treatment facility in Cap-Brulé, NB. The purpose of an ERA is to 

evaluate the current treatment objectives established by the regulatory authority and to confirm if they 

are adequately protecting the receiving environment. Resulting from this assessment, the following 

observations were made of the existing facility:  

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

- Effluent quality was meeting the CCME requirements for BOD5 and TSS; 

- The current outfall location does not meet the required mixing levels at the end of its dispersion 

plume. As a result, a new outfall location was identified off-shore. 

Because of these findings, in 2015 the GSSC commissioned a feasibility study for a new outfall that 

would meet the CCME mixing requirements. As part of the ERA, it was found that an acceptable mixing 

zone was available in the Northumberland Strait, approximately 350m off shore. Due to the hydraulic 

losses through this outfall, the soft soils and environmental issues, the estimated cost to complete this 

upgrade is significant. While the facility is currently meeting the requirements of its Certificate of 

Approval to Operate (COA), there are many components that are reaching the end of their service life. 

Therefore, a review of how the facility will meet future treatment requirements was warranted. 

On account of the significant investment required at this facility, Crandall Engineering Ltd. was 

commissioned by the GSSC to complete this Long-Term Wastewater Management Strategy for the 

Shediac East area (Cap-Brulé WWTF). The purpose of this study is to complete a comprehensive review 

of the entire Wastewater Treatment Facility (WWTF) and to provide conceptual design and review of 

options to upgrade the facility to meet long term needs. This study included the following main tasks: 

- Detailed review of previously completed reports and studies; 

- Establishment of existing flow and loading conditions at the facility; 

- Complete a review of the existing infrastructure and remaining life; 

- Review current and future treatment requirements and best practices; 

- Review potential impacts of Climate Change (Sea Level Rise) on the existing and future facility; 
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At the upper end of the screw pumps, the waste water flows through a Parshall flume with a 900mm 

opening. This with the ultrasonic level sensor installed in 1993 measure the flow into the WWTF.  

2.3.2.2 Submersible Pumps 

In Addition to the screw pumps, in 2004/2005 a triplex submersible pumping station was installed next 

to the existing screw pumps wet well. As mentioned in section 2.3.1., the gravity sewer can be directed 

to either wet well via sluice gates. 

The Submersible Station (Lift Station No. 24) is a triplex system with submersible Flygt Pumps. Each 

pump is powered with a 30 hp motor and has a capacity of 66 l/s (1050 USgpm).  

The submersible station was added to the WWTF to run in parallel with the Screw pumps for two (2) 

main reasons: 

1. When maintenance is required for the screw pumps or vice versa, sluice gates a can be closed, 

and the wet well requiring maintenance can be dewatered with no disruption of the influent 

flow. 

2. During high flow events where the screw pump reaches capacity the submersible pumps are 

automatically activated to increase capacity during peak periods. This is controlled via the 

SCADA system and level sensor installed in the screw pump wet well. The submersible system 

has three (3) options for where it can discharge the extra flows, either directly to Cell #1, Cell #3 

or directed back to the pre-treatment building using a network of valves.  
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 Grit Agitator: To keep organic material in suspension through the grit removal system, 

 a steel paddle rotates through the chamber at a constant rate of 19 RPM.  

 Grit Extraction: The grit extraction system consists of the following components: 

o Fluidisation: A water tank and pump system is installed to inject 55 USgpm of water 

 at 90 psi at the bottom of the grit well to “fluidise” the accumulated grit 

before extraction. 

o Air Scour: During a grit extraction cycle, air is injected into the base of the grit 

chamber to free the organic matter that may have settled in the grit well.  

o Airlift Pump: This airlift system evacuates accumulated grit from the grit well up to the 

dewatering screw. 

 Dewatering Screw : Evacuated grit is brought to a “SAM” grit dewatering screw system where 

excess liquid is removed from the grit. Dewatered grit is then ready for 

storage and subsequent disposal. 

This system was designed for the following operating conditions 

 Maximum Flow: 26 650 m3/d 

 Required Water Level: 750 mm  

2.3.3.3 Sluice Gates and By-pass Channels 

Channels through the pre-treatment building are configured to allow the operator to bypass either the 

bar screen or grit removal system or both through operation of sluice gates. This facilitates maintenance 

of these components. 
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 Pre-Treatment Building 

o Envelope: No deficiencies noted 

o Roof: No deficiencies noted 

o Mechanical screen: The operator noted that it appears as though the screen allows a 

significant amount of solids through and believes smaller openings would be preferred. 

Plastic removal is also needed. 

o Grit removal system: No deficiencies noted. Equipment was noted as performing 

adequately with no major maintenance issues. 

o General 

 Humidity issues: The operator noted that internal humidity has always been a 

problem and the current HVAC systems are not capable of keeping up. When 

outside temperatures allow, the overhead door is routinely kept open to 

improve air circulation. 

 Structure: The operator noted that he believes a structural assessment should 

be completed on the structure due to the ongoing humidity issues. 

 Blower Building 

o Envelope: No deficiencies noted 

o Roof: The roof is asphalt shingle construction and was replaced in 2014. It appears to be 

in good condition. 

o Blower components: no deficiencies noted.  

 Maintenance Garage 

o Envelope: Siding appears to be original to the building construction and is generally in 

poor condition. Repair or replacement work will be required in the short term. 

o Roof: No deficiencies noted.  

o General: 

 The operator noted that they need more storage space than is currently 

available. 
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o Concrete Pipe   0.48 m3/cm dia./km of pipe 

Average daily flow for residential areas was calculated by using Census data and the per person 

allowance above. For commercial, light industrial and institutional areas, existing flows were estimated 

through measurement of surface area currently occupied by development of this type (using recent 

aerial imagery and Town of Shediac zoning maps). 

Inflow and Infiltration (I/I) flows were estimated through summation of existing GSSC sewer main by 

material and diameter using data from the GSSC master plan. An additional 15m of PVC service piping 

(100mm dia.) was assumed for each service connection  

The existing average daily flows calculated for the GSSC service area are summarized as follows: 

 Residential 

o Existing Population  7,475 (Estimated) 

o Flow/Person:   320 L/day 

o Average Daily Flow:  2,393 m3/day 

 Commercial / Light Industrial 

o Existing Developed Area: 189 ha 

o Flow per hectare:  17 m3/day 

o Average Daily Flow:  3,212 m3/day 

 Tent/Trailer Camping 

o Site Count   990 

o Flow per Site:   500 L/day 

o Average Daily Flow:  495 m3/day 

 Inflow and Infiltration 

o Total pipe length  160 km 

o Inflow and Infiltration  1,010 m3/day 

 Total Average Daily Sanitary Flow 6,100 m3/day 

 Total Average Theoretical Daily Flow 7,134 m3/day [Prior to adjustment, see Section 2.5.2.3] 
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Peak flow was estimated through calculating an equivalent population, by dividing the Total Average 

Daily Sanitary Flow by the residential flow allowance of 320 L/person/day. This gave an equivalent 

population of 19,839. Peak flow was then calculated by using the Harmon Equation shown below: 

𝑃𝑓 = 1 +
14

4 + 𝑝଴.ହ
 

Where: 

 Pf  = Harmon Peaking Factor 

 p  =  Equivalent population in thousands 

This gives an overall peaking factor for existing conditions of 2.65, resulting in a theoretical peak flow 

of 17,870 m3/day (4.72 MGD).  

Please see Drawing 2-3 on the following page for an overview of the existing and future GSSC 

sewershed areas. 

2.5.2.3 Metered Flows 

When available, metered flow data is often the preferred method for establishing design flows, both 

average daily and peak, for a wastewater facility. For the Cap-Brulé WWTF, there were several sources of 

flow metering data available through the commission’s SCADA system. Those sources are as follows: 

 Pumping Station Data:  The Commission has a network of 24 pumping stations, and each 

station has either a flow meter or hour meter to record the flows leaving that station. While 

these stations do not capture the entire GSSC service area, they do capture a significant portion.  

 Influent Flow Meter – WWTF:  This flow meter captures much of the flow entering the WWTF, 

through the screw pump building (flow entering the station through LS24 and LS19 do not pass 

through this meter). This flow meter provides valuable data regarding the flow patterns 

entering the plant (before being buffered by the lagoon), but there are some concerns 

regarding the accuracy of the data due to the age of the equipment. 
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 Phase I - Infiltration and Inflow Identification 

Phase I report completed by Crandall Engineering and the sub-consultant Hydro-com 

Technologies was requested By the GSSC to evaluate the causes of the extreme sanitary 

flow conditions in 2001. Particular attention was made to areas of experiencing higher 

than normal lift station overflows; preliminary assessment of the trunk sewer, Drainage 

basin of Lift Station No. 3 and areas within Pointe-du-Chene. 

 

 Phase II - Infiltration and Inflow Identification 

As part of the recommendations of Phase I, the Phase 2 (2002) report included additional 

flow analysis on areas of concern within the GSSC sewage basin. These areas were all 

the flows west of Lift Station No. 3 on Dock Street and a more detailed analysis on the 

existing Trunk sewer discharging to the WWTF on Cap- Brule Rd. 

 

 Phase III - Infiltration and Inflow Identification 

It was recommended that the Phase III work be focused on areas identified as the highest 

I/I contributors under Phase II. As a result, the basins of lift stations 1, 2, 3, 4, 5, 6 and 

14 examined with flow metering, lift station hour meter data and sewer video 

inspection. 

 

 Phase IV and V – Inflow and Infiltration Identification 

Phase IV and V were smaller localized areas of flow metering requested by the GSSC to 

review. These areas consisted of the Pointe-du-Chêne area, Scoudouc and the discharge 

locations of local camp grounds.  The results were presented in small presentations at 

the public monthly GSSC meetings. 

In order to reduce inflow and infiltration, however, a large effort to reduce cross connections 

(storm sewer connections) and sump pumps (private drain tile connections) will be required.  If 

cross connections and sump pumps are not corrected it will not matter how much of the sewer 

infrastructure is upgraded or renewed as the main source of extraneous flows will still enter 

the system from private property.  The reduction of I&I has a tremendous impact on the future 
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3. A field investigation of the area of the WWTF outfall was conducted to determine the receiving 

water characteristics, including width, depth, velocity, and pattern of flow, as well as 

background water quality characteristics. Dye tests were done to assess mixing achieved 

downstream of the effluent discharge point. Poor mixing conditions were found in the receiving 

water; although the outfall was originally free-flowing when it was constructed, tidal influence 

and changes in the sand dunes over time have isolated the effluent discharge location, 

essentially creating a pond. Therefore, further studies were recommended regarding a new 

effluent discharge pipe location (Refer to Section 3.5 for further discussion). 

4. It was determined that the Cap-Brulé WWTF effluent is meeting the CCME and NBDELG 

requirements for TSS and CBOD5. 

5. Fish toxicity tests were carried out on the effluent at various concentrations to determine any 

short- and long-term effects on aquatic life. Based on the CCME requirements, the effluent is to 

be non-acutely toxic, while a chronic toxicity EDO was set at 1.8 TUc for this facility. In eight (8) 

acute toxicity tests, all except one (1) were non-lethal. In the quarterly chronic toxicity tests all 

except one (1) were acceptable.  Follow-up tests were completed to confirm the subpar test 

results, and the results were acceptable. Regular toxicity monitoring completed since that time 

has also produced acceptable test results. 

6. Environmental Quality Objectives were identified for the receiving water, and EDOs were 

determined for the effluent discharge.  As the list of substances is lengthy, and it was found that 

most substances were not of concern for this facility, Table 2-8 summarizes the key EDOs for the 

current WWTF. 
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2.7 Existing WWTF Capacity 
As previously noted, the existing lagoon was designed in 1994 to receive flows of up to 6,815 m3/day at 

a BOD5 concentration of 176 mg/L. The design was based on providing effluent BOD5 and TSS 

concentrations of 20 mg/L and 40 mg/L respectively, from May to October. Treatment was not required 

during the winter months at that time. To treat pathogens, the facility has a UV disinfection unit that 

was built in 2009. 

The current facility therefore is designed to provide CBOD5, TSS, and E.coli treatment. The current 

regulatory requirements require treatment of CBOD5 and TSS to a maximum effluent concentration of 

25 mg/L each, a non-acutely lethal effluent, and E. coli treatment (maximum 200 E. coli/100ml).  

Currently, the average flow is approaching the 1994 design flow rate, although the BOD5 loading is 

lower than the 1994 projections. However, the current NBDELG and the CCME requirement is for year-

round CBOD5 and TSS removal, targeting a maximum effluent concentration of 25 mg/L each. Therefore, 

based on the requirement to provide year-round treatment, the facility is nearing its theoretical 

capacity. A comparison of existing vs. design values is provided below: 

- Average Daily Flow: 

o Current: 7,997 m3/d [Wet-weather flows] 

o Design:  6,815 m3/d [May – October] 

o Capacity: 8,664 m3/d [5-day retention time capacity] 

- Average Daily Loading (BOD5) 

o Current  718 kg/d [Peak Month] 

o Design:  1,200 kg/d [May – October] 

In practice, the CBOD5 concentration in the lagoon effluent is well below the limit of 25 mg/L set in the 

facility’s CAO, with an average effluent CBOD5 concentration of 8mg/L over the years of 2016 and 2017. 

It is noted that although the facility is still meeting its regulatory TSS treatment objectives based on the 

average effluent values, the TSS level periodically exceeds the effluent limit during the summer months 

(exceedance is allowed between July and October according to the CAO).  



 

 

 GSSC – Long Term Wastewater Management Strategy: Shediac East 39 
 

 
 

Since the facility is approaching its hydraulic and loading capacity, and since other major work is 

required to the outfall, as well as the aging buildings and aeration systems, it is expected that the facility 

will require upgrades to meet CAO objectives in the near future. 

The above analysis is based on the lagoon portion of the treatment process and does not take into 

account the requirement for disinfection which is achieved through the UV disinfection system. The 

existing UV system is sized for a peak disinfection flow of 19,306 m3/day (5.1 US MGD), which is below 

the 2018 peak flow. However, it is noted that the GSSC’s regular sampling results have indicated that 

the facility is meeting its treatment objectives of 200 MPN / 100 mL of E. Coli from May 1st to October 

31st of each year. Although the current UV system performance is acceptable based on meeting the 

current regulatory limits, UV system upgrades will be required in the future to provide sufficient capacity 

for the projected future flows.  

2.8 Facility Hydraulics 
To evaluate the existing facility’s hydraulic adequacy, an assessment was completed of the hydraulic 

gradeline through the facility under various flow scenarios and Tailwater (tide) scenarios. This was done 

by preparing a hydraulic model of the WWTF from the discharge of the screw pumps to the outfall, in 

the SewerCAD software package. This model considers hydraulic losses through channels, flumes, 

bends, manholes, pre-treatment equipment, and piping.  

Existing flow scenarios were based on influent flow data, which was analysed for both the summer and 

winter seasons to establish average daily patterns for the very different flow conditions. Furthermore, 

the average daily winter flow pattern was used to create a Peak winter flow scenario; the peak for which 

matches the selected existing peak flow from Table 2-6: Selected Existing Flows. The various flow 

scenarios are shown in the following graph. 
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When the hydraulic model was run under these flow scenarios, the following observations were made: 

 During Average Winter flow conditions, the WWTF appears to generally perform well 

hydraulically with no major losses or bottlenecks noted in the plant. Water levels were noted to 

rise only moderately. 

 During the Peak Winter flow scenario, there were significant hydraulic losses noted, particularly 

between Cell No.2 and the polishing cell.  

 The Automatic Level Controller in the UV building has a significant influence on the overall 

water level in the WWTF. 

Drawing 2-4 on the following page displays the calculated Hydraulic Grade Line (HGL) profile through 

the existing WWTF under each flow scenario. 
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2.9 Recommendations – Existing Conditions 
Based on our analysis of existing conditions at the Cap-Brulé WWTF as described in the preceding 

sections, we have provided the following recommendations: 

1. Complete flow monitoring at the WWTF to validate flow assumptions presented herein. This 

should be done as part of preliminary design activities for future upgrades. 

2. Numerous components at the WWTF are nearing the end of their useful life and will require a 

lifecycle replacement in the short term (0-5 years). These components include: 

a. Pre-treatment equipment including the bar screen and grit removal systems; 

b. Pre-treatment building structure; 

c. Blowers and aeration piping; 

d. Screw pump wet-well and flow meter. 

3. As previously recommended, a major upgrade of the outfall is required in the short term to 

address deficiencies with the effluent mixing rates in the current outfall.  

4. The existing WWTF, while currently providing acceptable treatment levels in practice, is 

reaching the limits of its hydraulic capacity and TSS removal requirements.  

5. The required upgrades to the facility in the short term (0-5 years) are significant and warrant 

consideration of the long-term requirements at the Cap-Brulé WWTF. It is therefore 

recommended that these component upgrades be included in a more comprehensive 

improvement to the WWTF to accommodate the next 25 years of design life. Please see the 

following sections for further discussion. 
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 25-year period (1991 – 2016) 

 Population increase  2841 

 Average annual increase 2.03% 

 65-year period (1951 – 2016) 

 Population increase:  5174 

 Average annual increase: 1.98% 

Based on this analysis, it would appear as though a growth rate of between 2% - 3% is reflective of the 

study area. These values were compared to the following sources: 

- 50-year development plan for the West Portion of the Commission Service Area: this study 

references demographic predictions presented in a Federally funded study on climate change 

in the Shediac Bay area: 

 Optimistic Projection:   1.8% growth per year  

 Pessimistic Projection:  0.8% growth per year 

- Town of Shediac – Water Distribution Master Plan, 2014: this study was prepared for the Town 

for long term planning of potable water distribution. To estimate future system demands, an 

analysis of Census data was completed. An average annual future growth rate of 2% was 

proposed. 

As a result of this analysis, a conservative (optimistic) long term growth model of 2% per year was 

selected for the 50-year scope of this study. The resulting population projection for the Town of 

Shediac are shown in the following table: 
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With an average influent BOD5 of 150-200 mg/L, this achieves a BOD5 reduction of 96 – 97.5%. 

The SSM facility has stand-by power for full plant capacity.  Their sludge treatment consists of sending 

waste activated sludge to an aerated holding tank.  A polymer is added to enhance dewatering and the 

sludge is sent to a DAF (dissolved air floatation) unit and the skimmed biosolids are sent to a centrifuge 

which results in 20 – 24% solids.  The sludge cake is disposed of at the local landfill.  Disinfection is by a 

UV (ultraviolet) system.  With the more complex treatment process, it is noted that a higher level of 

operator knowledge and attention to plant operation is required, compared to a lagoon-style system. 

3.3.2.2 Sample Treatment Plant 2: Dominion, NS, SBR WWTF 

The Dominion WWTF is designed as a sequential batch reactor (SBR) process facility, operating since 

2009.  While SBR facilities are normally “fill and draw” batch processes, the Dominion WWTF is different.  

Its process is the Xylem Sanitaire ICEAS process, where there is continuous flow through a single long 

and narrow tank that performs aeration, settling and sludge removal operations.  While this facility is 

not operated to achieve nutrient reduction, the process supplier indicated that its process could achieve 

this if a non-aerated tank were added to the inlet end of the tank.   

The WWTF is designed for 4,000-5,000 persons, and a normal wastewater flow of 4,000 m3/day.  While 

the Dominion WWTF achieves effluent results of 6 mg/L CBOD5 and 3 mg/L TSS, it has a weak raw 

wastewater from high I/I with an average influent CBOD5 of 44.5 mg/L based on the information 

provided by the operator.  This is equal to an 86% CBOD5 removal efficiency.  Pre-treatment consists of 

screening, grit removal and comminution (grinding); it does not have primary clarifiers.  When the flows 

exceed a certain rate in this facility, it is necessary to by-pass the excess flows to avoid washing out the 

biological process. This facility also uses UV disinfection; E-coli readings are typically ~30 MPN/100 mL.   

3.3.2.3 Sample Treatment Plant 3: Summerside, PEI, BNR WWTF 

The Summerside WWTF is a BNR process facility, using the Modified Johannesburg process variation.  

This process modification uses seven (7) zones in each Bioreactor.  It has primary clarifiers which were 

left from the original primary treatment plant at the same site.  The WWTF was designed for a population 

of 18,175 and normal dry weather flow of 11,675 m3/day, with a maximum hydraulic flow rate of 39,000 
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3.4 Impacts of Climate Change – Sea Level Rise 
Whereas the Cap-Brulé WWTF is a coastally located facility and has the potential to be impacted by rising 

sea levels and/or storm surge, a desktop review was completed of potential impacts to the current and 

future facilities at this site.  

While controversial, it is generally accepted in the scientific community that global climatic conditions 

are changing and are expected to continue to change into the future. For coastal areas, one of the 

primary concerns related to climate change is a relative change in sea levels caused by a combination 

of factors including: 

 Land Subsidence : Also referred to as Vertical Land Motion, is the result of post-glacial 

adjustment of the earth’s crust. While many areas in Canada are rising as a result of this effect, 

coastal areas are generally subsiding (lowering in elevation) compared to current levels. 

 Sea Level Rise : Increasing global water levels are the result of a combination of factors including 

glacial meltwater, groundwater extraction, and changes to ocean currents.  

 Storm Surge: Storm surges are the result of a reduction in atmospheric pressure and the wind 

associated with a storm. It is generally predicted that climate change is resulting in an increase 

in the severity and frequency of surge-producing storms. 

In 2014, the report entitled Updated Sea-Level Rise and Flooding Estimate for New Brunswick Coastal 

Sections was submitted to the New Brunswick Department of Environment – Climate Change 

Secretariat by R.J. Daigle Enviro. This report is an update to a report published in 2012 by the same 

author to provide an estimation of Extreme Total Sea Levels for various planning periods and return-

period events. The results presented for the Shediac area are summarized in Table 3-5: 
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 Since the biological process rate is temperature dependent, treatment efficiency is reduced during 

cold weather/winter operation; 

 The “Atlantic Canada Wastewater Guidelines Manual” suggests that the following effluent quality 

can be expected: 

o Summer to Late Fall:   CBOD5: 10 – 30 mg/L; TSS: 10-40 mg/L 

o Winter to Late Spring: CBOD5: 25 – 70 mg/L; TSS: 20 – 60 mg/L 

 These levels do not consistently meet the CCME/WSER/NBDELG Effluent Requirements; 

 Non-aerated lagoons may have higher suspended solids and CBOD5 levels in the effluent due to 

carry-through of almost neutral-density algae; 

 Non-aerated lagoons offer little opportunity to achieve higher treatment standards should 

requirements change in the future. 

Because the minimum treatment requirements cannot be met by a facultative lagoon, this treatment 

technology will not be further explored in subsequent sections of this Report.  

3.6.1.2 Aerated Lagoon 

Aerated lagoons make use of a blower system to pump air through diffusers to add the required amount 

of oxygen to support the biological treatment process.  Because it does not rely on surface transfer of 

oxygen and penetration of sunlight, aerated cells can be constructed much deeper, reducing their area 

requirement and improving heat retention.  Also, the retention time in an aerated lagoon system is 

much less than that of non-aerated lagoons, further reducing land area requirements.  Aerated cells are 

followed by a cell with less aeration to act as a "polishing cell" and allow suspended organic and other 

material to settle.  Sludge accumulation in a typical aerated lagoon occurs relatively slowly, so 

continuous sludge removal is not required. The following are key considerations with respect to aerated 

lagoons:  

 Aerated lagoon systems provide the ability to control the process by being able to adjust the 

amount of oxygen added to match the demands of the treatment process; 

 Land area requirements for aerated lagoon systems are less than for non-aerated lagoons; 
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treatment plants.  Due to the amount of mechanical equipment required (pumps, aeration systems, 

settling tank collection systems, sludge holding and processing equipment, etc.) and the fact that tanks 

are typically of reinforced concrete construction, the capital construction costs and operating and 

maintenance costs are usually higher. However, mechanical WWTFs provide for significant process 

control.  The following are key considerations with respect to mechanical-type treatment facilities:  

 Mechanical WWTFs have a low land area requirement; 

 The “Atlantic Canada Wastewater Guidelines Manual” recommends mechanical plants be located a 

minimum of 150 m from residences and 30 m from the nearest property line, similar to setbacks 

recommended for aerated lagoons; 

 Mechanical WWTFs are capable of producing a higher quality effluent without the need for 

additional filtration, due to the amount of process control available; 

 The “Atlantic Canada Wastewater Guidelines Manual” suggests that the following effluent quality 

can be expected year-round:  CBOD5: 10 - 25 mg/L; TSS: 10 - 25 mg/L; 

 Mechanical WWTFs typically have a higher energy requirement that the previous options; 

 Mechanical plants require facilities for continuous sludge removal, treatment and storage prior to 

disposal; 

 There are more process-specific mechanical components to maintain; 

 There is an increased operating cost because of the ongoing sludge removal requirement; 

 Particularly for the high-rate, contact stabilization and activated sludge versions of biological 

treatment, process stability may be affected by the possibly irregular wastewater influent flow 

pattern; 

 Since mechanical treatment requirements can quickly become upset during power outages and 

take time and attention to re-establish, stand-by power is recommended;  

 Since many of the treatment parameters must be carefully controlled so as to obtain optimum 

treatment, the operator training requirements are typically more stringent, including a 

comprehensive working knowledge of the importance and relationships of the various biological 

growth parameters. 

As part of this Study, several treatment technologies that were evaluated, as follows:  
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3.6.2.1 Activated Sludge 

Activated sludge is the classic configuration of a mechanical plant and consists generally of aerated 

tank(s) and clarifier(s). The aerated tank provides treatment for the removal of organic carbon and 

nutrients and allows flocs (clusters of solids) to form. Aeration and agitation in the aerated tank prevents 

suspended material from settling out. Following the aerated tank, the suspended solids and flocs are 

removed in the clarifier by settling. A portion of the sludge that is formed in the clarifier is directed back 

into the aerated tank to provide an active population of microorganisms to support the immediate 

treatment of the wastewater. The surplus sludge that is generated in the clarifier must be managed and 

eventually disposed of off-site. 

3.6.2.2 Sequencing Batch Reactor (SBR) 

A variation of the activated sludge treatment plant is the SBR, which is a fill-and-draw type system where 

all treatment steps are performed in the same tank. The general sequence for an SBR plant includes 

filling the tank with raw wastewater, reaction, clarification (settling), decanting the treated wastewater, 

and idling. Following the decantation phase, a portion of the sludge that was generated will remain in 

the tank, while the remaining portion must be removed and processed. 

3.6.2.3 Moving Bed Biofilm Reactor (MBBR) 

The MMBR process consists of a wastewater-filled reaction tank with special plastic carriers that provide 

a surface where biofilm can grow. The carriers are kept in constant motion through the use of aeration 

and/or mechanical mixers to promote good contact with the wastewater. The biofilm that grows on the 

carriers provides biological treatment.  

Following the MBBR tank(s), clarification is required in order to remove the suspended materials that 

are kept in suspension in the MBBR tank(s). No sludge wasting or re-circulating is required to sustain the 

MBBR tank(s); however, sludge is generated in the clarifier stage that must be managed. 

 

 

 





 

 

 GSSC – Long Term Wastewater Management Strategy: Shediac East 67 
 

 
 

headworks building adjacent to the grit removal equipment. The wash water is returned to the influent 

stream for treatment. A by-pass channel is provided for the grit tank as well, for maintenance purposes. 

3.6.3.2 Submerged Attached Growth Reactor 

The Submerged Attached Growth Reactor (SAGR) provides CBOD5 polishing and ammonia removal in 

cold climates such as the GSSC facility experiences. In the SAGR, the lagoon effluent is evenly distributed 

into a fully aerated clean stone filled bed. As the lagoon effluent flows through the bed, the oxygen-rich 

environment encourages nitrifying bacterial growth on stone, which that provides the conditions 

required for ammonia removal (nitrification). The gravel bed is covered with a layer of peat material or 

mulch to prevent the unit from freezing during cold weather.   

3.6.3.3 Moving Bed Biofilm Reactor 

The moving bed biofilm reactor (MBBR) can be supplied as a complete mechanical treatment plant 

(refer to mechanical plant evaluation in Section 3.6.2), or as an add-on technology in conjunction with 

a lagoon system, providing additional CBOD5 treatment as well as ammonia treatment. This hybrid 

approach uses the same technology as the mechanical plant MBBR tanks, but since most of the settling 

would occur in the lagoon prior to the MBBR basin, additional clarification and sludge management 

facilities are not typically required. 

3.6.3.4 Phosphorus Treatment 

Phosphorus treatment can be achieved for varying treatment objectives using several different 

processes. Effluent phosphorus levels of approximately 1mg/L can be achieved by adding alum 

between the lagoon cells, where the alum is added in a chamber to encourage good contact between 

the alum and the wastewater. Alum attaches with phosphorus to create floc, which is heavy enough to 

precipitate out of wastewater. The wastewater then passes through the subsequent lagoon cell(s) 

where settling occurs.  
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If a higher degree of treatment is desired, a filtration system can be installed at the end of the treatment 

system, prior to the UV system, to achieve an effluent TP concentration of roughly 0.3mg/L. This would 

involve the addition of a disk filter system, where a coagulant (typically alum) is added to the treated 

effluent, which then passes through a series of cloth filters to reduce the phosphorus concentration. 

Periodic backwashing is required to clean the filters. 

3.6.3.5 UV Disinfection  

Because of the effluent discharge to the Northumberland Strait and the nearby recreational water uses, 

effluent disinfection is required for this facility. An alternative of expanding the existing UV disinfection 

system was explored; however, due to the projected peak design flows, this would not be practical in 

this case. Therefore, effluent disinfection will be achieved by a new ultraviolet disinfection system, 

which will replace the existing system. 

The UV system works by passing the effluent through the light from special UV bulbs that effectively 

sterilizes the bacteria, meeting the required standard of treatment. The UV bulbs are placed in 

protective quartz sleeves, closely spaced on a rack, and submerged in the effluent channel to allow the 

light to contact any bacteria. The proposed system includes automatic wiping of the bulb sleeves to 

maintain a high level of transmittance. 
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Although the current facility is meeting the WSER requirement for a “not acutely lethal” effluent, it is 

noted that lagoon systems alone cannot guarantee a non-lethal effluent because they are not designed 

to provide ammonia treatment. Because the intent of the current study is to evaluate whether a lagoon-

based or mechanical plant-based treatment system would me appropriate in the long-term, all lagoon-

based upgrade options have been based on including a SAGR system for ammonia removal at this stage 

(except for the lagoon-MBBR Hybrid option presented in Section 3.7.3, which provides ammonia 

treatment using MBBR technology).  

In conjunction with the lagoon expansion, several components require replacement due to their 

current age and condition as noted in Section 2.4.1. This includes the existing aeration system and 

blowers, as well as the existing screw pump lift station, pre-treatment components, and service 

building. In addition, the existing UV building is near capacity and it is recommended that given the 

scale of the proposed upgrades it be replaced to accommodate the 25-year flows, with room for 

expansion to a 50-year design. At this stage, it is anticipated that the existing blower building could 

remain on-site as an additional service building once the existing blowers and other components are 

removed following construction. 

The site piping will be re-configured based on the proposed upgrade concepts, and new flow control 

chambers will be installed following each pond to control the level in each cell individually. At this stage, 

new piping has been assumed throughout the site. However, the possibility of re-using existing piping 

could be evaluated during a future design phase to determine if the condition and sizing of the existing 

piping is sufficient. 
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3.7.2.1 Lagoon Treatment System – Phase 1 

Section 3.1 describes the projected flows and loading for each design horizon presented herein. For the 

purpose of sizing a future lagoon upgrade concept, the following values were used, based on a 25-year 

design life: 

 Average Design Flow:    12,500 cu.m./day 

 Instantaneous Peak Flow Rate:   42,300 cu.m/day 

 Influent BOD5 and TSS Concentration:  148 mg/L (annual average) 

(a) Proposed Upgrades 

In order to accommodate the anticipated loading using a lagoon-style treatment facility, upgrades to 

the lagoon system will be required. The Phase 1 concept consists of the following (refer to Drawing 3-4 

in Appendix A): 

1. New aerated lagoon no. 1:  Aerated lagoons are typically constructed with earthen dikes with 

slopes no steeper than 3H:1V.  In order to reduce the land area requirement, a larger cell is often 

constructed but divided into two (2) or more cells by the installation of floating baffle curtains.  

These curtains have a cut-out opening at one end to allow flows to pass from one cell to another 

to maximize retention time.  Multiple cells are advantageous because several cells operated in 

series provide a higher degree of treatment than a single large cell of the same volume.   

Lagoon no.1 (aerated cells #1A and #1B) will be constructed as a single HDPE-lined pond sub-

divided by a floating baffle curtain. It is anticipated that a sub-drainage system will also be 

required to manage groundwater below the HDPE liner. These cells will have a liquid depth of 

4.53 m. The proposed liquid surface elevation is +5.5 m and the top of the dikes will be at 

elevation +6.5 m. 

Oxygen will be supplied to each cell through the installation of a new fine-bubble aeration 

system, consisting of shallow-buried main air headers and floating aeration laterals. Air will be 

supplied by blowers as described in the WWTF Building paragraphs below. 
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2. New aerated lagoon no. 2 (existing polishing cell):  The existing polishing cell has seen 

minimal change since its construction in the early 1970’s. Its current shallow depth and irregular 

shape do not provide an efficient treatment cell in the long-term. Therefore, this cell will be re-

configured as the new aerated cell no 2 by deepening the existing cell to match the bottom 

elevation of the existing cells (+0.97 m), expanding the cell to the south to maximize the land 

use, and raising the dikes to elevation +6.5 m to maximize retention time. The reconfigured cell 

will include the installation of a new fine-bubble aeration system, and the cell will be lined with 

a HDPE liner underlain by a new sub-drain system.  

3. Aerated/polishing lagoon no. 3 (existing cell no. 2):  The existing aerated cell no. 2 will be 

retained in its current physical dimensions, and the existing HDPE liner will be retained and 

repaired as required. The existing aeration equipment will be removed, and a new floating baffle 

curtain will be installed to separate the final CBOD5 treatment cell from the polishing cell, which 

will allow material suspended in the treated wastewater to settle out before the next treatment 

process; 

4. A new SAGR as described in Section 3.6.3.2 will be constructed within the footprint of the 

existing aerated cell no. 1. This will require the removal of the existing aeration equipment and 

HDPE liner, as well as construction of the new SAGR cells. Coarse bubble diffusers spaced evenly 

across the floor of the SAGR will provide oxygen to the wastewater; 

5. Alum System for Phosphorus Treatment:  it is anticipated that a new alum system will be 

installed after the first treatment cell to provide phosphorus treatment. This will include the 

installation of a small building to house the alum pumps and controls, as well as alum mixing 

chambers and associated piping.  

6. New site piping, manholes and flow control chambers : new site piping as shown on the 

Drawings will convey the wastewater from one treatment component to another; by-pass 

arrangements will be included as appropriate to provide operational flexibility.  A new flow 

control structure is anticipated at the end of each of the three (3) main cells, to control the liquid 

level in each pond.  
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The piping system also provides for WWTF protection in various “worst case” scenarios, such as 

loss of power to the Effluent Pumping Station.  This is provided by the inclusion of an emergency 

treated water overflow pipe to the existing outfall channel.    

7. New Headworks and Final Treatment / Disinfection Building:  This building will house all of 

the major electrical, mechanical and control systems conveniently in a single secure location. 

This Building will be sized with sufficient space to accommodate the 50-year design scenario 

components, and will include the following: 

o Influent screw pump station: This station should be sized at the onset to accommodate 

the 50-year peak flowrate of approximately 56,000 m3/day (650 l/s, or 10,275 USgpm). It 

is proposed that the station be comprised of four (4) screw pumps, each sized for half of 

the projected peak flow, in two (2) separate compartments to allow for each 

compartment to be isolated to permit future maintenance without removing the 

station from service. This will provide operations flexibility, where the system would 

normally operate based on one (1) pump running per compartment, but each 

compartment could handle the peak flows individually with both pumps running if 

required.  

o Screening and grit removal: screening and grit removal will be as described in Section 

3.6.3.1. Due to the relatively small difference in peak flows between the 25-year scenario 

and the 50-year scenario, and due to the available equipment sizing, it is proposed to 

install equipment sized for the 50-year flows right away. 

o Blower Room: It is proposed that there will be two (2) blowers for the lagoon system, 

and one (1) dedicated blower for the SAGR (to be confirmed during preliminary design).  

The lagoon aeration system will normally operate with one blower, with the second unit 

on stand-by to ensure continuous treatment.   The stand-by blower also acts as an 

emergency stand-by unit for the SAGR if needed. 

o Stand-by power unit: A diesel generator, including diesel fuel storage tank is proposed 

to provide emergency power to the main system components, including the influent 

and effluent lift stations, screens and grit removal system, blowers, UV disinfection 

system, and filters. 
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o Phosphorus filtration: In order to provide a higher degree of phosphorus treatment than 

provided by the alum system alone, a filtration system can be included in the headworks 

building as shown on Drawing 3-7 in Appendix A . This is in addition to the alum system, 

and is further described in Section 3.6.3.4 

o UV disinfection system: refer to Section 3.6.3.5 

o Effluent lift station: As noted in Section 3.5, the site conditions are not conducive to a 

gravity outfall. Therefore, it was recommended that an effluent lift station be installed 

downstream of the UV disinfection system to pump effluent to the Northumberland 

Strait, where sufficient mixing and dilution can occur. 

o The main electrical entrance 

o An office area for the operator, storage room, and washroom. 

In order to accommodate the expansion of the lagoon, it is anticipated that portions of six (6) properties 

will need to be purchased, totalling roughly 2.6 Ha. As previously noted, the Atlantic Canada 

Wastewater Guidelines generally require a 150m buffer zone between a lagoon-based WWTF and the 

nearest residence, for new facilities. Because this is an existing facility, there are already residential 

properties within the buffer area. However, with the proposed expansion, current aerial mapping 

indicates that a total of 14 homes will fall within, or partially within the 150m buffer area. 

(b) Construction Phasing 

Phasing is an important aspect of any upgrades to the GSSC’s Cap-Brulé treatment facility due to the 

need to maintain treatment levels during construction. As such, the proposed 25-year lagoon upgrade 

concept is based on maintaining the existing lagoon cells in operation during the first phase of 

construction. The anticipated upgrade sequence is as follows (to be confirmed during pre-design): 

1) Construction of new aerated lagoon #1 including associated piping while maintaining existing 

lagoon as-is. This will also include installing the permanent by-pass piping that will be used 

during the next phase of construction, as well as the installation of the phosphorus treatment 

equipment. The existing pre-treatment, blower, and UV buildings will remain in operation 

during this phase; 
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2) At the same time as the new lagoon no. 1 is being constructed, work on the new WWTF building 

will begin. The new outfall to the Northumberland Strait will also be installed. By carrying out 

this work simultaneously with the lagoon no. 1 construction, the new pond and outfall can be 

used during the reconstruction of the existing cells; 

3) When the new lagoon no. 1 has been constructed, all influent wastewater will be directed to it, 

and the contents of the existing cells would be pumped to the new lagoon no. 1 inlet chamber. 

When the liquid level has reached the required elevation, the aeration system diffusers and the 

floating baffle (to create Cells 1A and 1B) will be installed and aerated lagoon treatment will 

begin. 

4) With the existing aeration and polishing cells now drained, work will begin on reconstructing 

the polishing cell to its final dimensions. The existing aeration system will also be removed and 

any required repairs to the HDPE liner in the existing Cell #2 made. The existing Cell #1 will be 

re-constructed as a new 4-cell SAGR. While these cells are out of operation, any required piping 

modifications will be made. 

5) Once the new aerated lagoons no. 2 and no. 3 and SAGR are constructed, the flows leaving 

aerated lagoon no. 1 will be re-directed to them. When the cells have been filled to the required 

elevations, the aeration system diffusers and the floating baffle (to create aerated cell 3A and 

polishing cell 3B) will be installed and full aerated lagoon treatment will begin. 

6) The effluent from the SAGR will be directed to the filtration and UV disinfection systems and 

then to the effluent lift station to be discharged to the Northumberland Strait.  

7) Once the new building is complete and the existing buildings are no longer needed, they will 

be decommissioned / removed, or retained for storage as appropriate. 
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3.7.2.2 Lagoon Treatment System – Phase 2 

The intent of this long-term phase is to expand on the Phase 1 upgrade to result in a concept capable 

of treating the 50-year projected loading. For the purpose of sizing a future lagoon upgrade concept, 

the following values were used, based on design life ending in 50 years: 

 Average Design Flow:    23,000 cu.m./day 

 Instantaneous Peak Flow Rate:   56,000 cu.m/day 

 Influent BOD5 and TSS Concentration:  160 mg/L (annual average) 

(a) Proposed Upgrades 

In order to accommodate the anticipated 50-year loading using a lagoon-style treatment facility, 

expansion of the 25-year concept will be required. The Phase 2 concept consists of the following (refer 

to Drawing 3-5 in Appendix A ): 

8. Aerated lagoon no. 1:  Lagoon no.1 (aerated cells #1A and #1B), constructed under the first 

phase (25-year concept) will be re-used in this phase. Additional aeration diffusers will be 

required to meet the requirements of the 50-year loading.  

9. New aerated lagoons no. 2 and no. 3:  New aerated lagoons no 2 and no. 3 will be constructed 

East of the lagoon no.1 that was constructed during phase 1 to provide the additional retention 

time required due to the increased loading. These ponds will have a liquid depth slightly below 

4.50 m to create the hydraulic grade line required for gravity flow through the WWTF, and the 

top of the dikes will be at elevation +6.5 m. It is anticipated that a sub-drainage system will be 

required to manage groundwater below the new HDPE liners.  

10. Aerated/polishing lagoon no. 4 (current polishing cell):  The current polishing cell that was re-

constructed as the aerated lagoon no. 2 during phase 1 will be re-configured as the new aerated 

cell no. 4A and polishing cell no. 4B. This will involve modifications to the floating aeration 

system, and the installation of a new floating baffle curtain to separate the treatment cell from 

the polishing cell, which will allow material suspended in the treated wastewater to settle out 

before the next treatment process; 
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11. Additional SAGR Cells:  four (4) additional SAGR cells will be constructed within the footprint of 

the existing aerated cell no. 2. This will require the removal of the then-existing floating aeration 

equipment and HDPE liner, as well as construction of the new SAGR cells and piping. Coarse 

bubble diffusers spaced evenly across the floor of the SAGR will provide oxygen to the 

wastewater to promote ammonia removal; 

12. Alum System for Phosphorus Treatment:  it is anticipated that the alum system installed during 

phase 1 will be retained for phosphorus treatment. Some piping modifications will be required 

to re-direct the flow leaving the alum mixing chambers to the new aerated lagoon no. 2.  

13. New site piping, manholes and flow control chambers : similar to Phase 1, new site piping will 

be required as shown on the Drawings to convey the wastewater from one treatment 

component to another and provide by-pass arrangements for operational flexibility.  A new flow 

control structure is anticipated at the end of each of the two (2) new main cells, as well as the 

reconfigured aerated/polishing cell no. 4 to control the liquid level in each pond.   

In this phase, the emergency treated water overflow pipe to the existing outfall channel will 

remain in-place, as well as the outfall forcemain piping. 

14. New Headworks and Final Treatment / Disinfection Building:  This building will be 

constructed in Phase 1 with sufficient space to add the 50-year scenario’s components. 

Anticipated modifications to the building will include the following: 

o Influent screw pump station: This station should be sized at the onset to accommodate 

the 50-year peak flowrate of approximately 56,000 m3/day (650 l/s, or 10,275 USgpm; 

therefore, no major modifications are anticipated.  

o Screening and grit removal: it is proposed to install equipment sized for the 50-year 

flows right away; therefore, no major modifications are anticipated. 

o Blower Room: It is proposed that there will be three (3) blowers for the lagoon system, 

and two (2) blowers for the SAGR (to be confirmed).  The lagoon and SAGR aeration 

systems will normally operate with two blowers running each, with the third lagoon 

blower on stand-by to ensure continuous treatment. The stand-by blower also acts as 

an emergency stand-by unit for the SAGR if needed. 
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o Stand-by power unit: In the future, the diesel generator will need to be replaced with a 

larger unit, or only selected essential components will be on back-up power. Sizing will 

be considered during the preliminary design phase. 

o Phosphorus filtration: If it is decided to proceed with the filtration system, additional 

banks of disk filters would be required, as indicated on Drawing 3-7 in Appendix A.  

o UV disinfection system: To accommodate the 50-year flows, additional banks of lamps 

would be installed in the channel in the area reserved during the building’s 

construction. 

o Effluent lift station: Pumping equipment upgrades will be required to this station to 

serve the 50-year flow projections.  During the Phase 1 construction, the lift station wet 

well and building will be sized to accommodate future pumping station upgrades. 

In order to accommodate the expansion of the lagoon, it is anticipated that portions of seven (7) 

additional properties (additional to those purchased for Phase 1) will need to be purchased, totalling 

roughly 10.5 Ha. As previously noted, some residential properties within the recommended 150m buffer 

zone. However, with the proposed expansion, current aerial mapping indicates that a total of 20 homes 

will fall within, or partially within the 150m buffer area. 

(b) Construction Phasing 

The proposed 50-year lagoon upgrade concept is based on maintaining the then-existing lagoon cells 

in operation during the construction of new cells. The anticipated upgrade sequence is as follows: 

1) Construction of new aerated lagoon #2 and aerated lagoon no. 3, including associated piping, 

while maintaining existing Phase 1 lagoon as-is.; 

2) Installation of new equipment in blower and final treatment / UV rooms, including additional 

blowers, banks of filters and banks of UV lights; 
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2) MBBR Tanks as described in Section 3.6.2.3. It is anticipated that two (2) parallel trains of two (2) 

MBBR bioreactors (four [4] MBBR tanks total) will be required, each train sized for 50% of the 50-

year average flow rate. The first bioreactor in each train will primarily be for BOD5 reduction, 

while the second bioreactor, downstream from the first, will provide ammonia reduction. 

3) Clarification and Sludge Management:  Coagulation and flocculation basins will be located 

downstream of the MBBR tanks before the wastewater is directed to the clarification units to 

remove solids and precipitated phosphorus. Clean water from the clarifier will be directed to a 

neutralization basin, while solids will either be skimmed off the surface (floating solids) or will 

be collected at the bottom of the clarifier (denser solids).  

Liquid sludge will be produced by the clarifier which must be pumped to a transfer tank, 

dehydrated using screw presses, and disposed of. A sludge accumulation basin is also 

anticipated between the sludge transfer tanks and the sludge presses. Any leachate produced 

by the sludge presses will be directed to the neutralization basin for pH adjustment and 

disinfection prior to discharge. 

4) Neutralization  to adjust the pH of the typically alkaline MBBR effluent to within the regulatory 

limits, with the addition of acid.  

5) Discharge to UV Disinfection System  Following the pH neutralization step, for disinfection 

prior to being discharged to the Northumberland Strait. 

If a mechanical plant option was to be selected, a similar headworks / final treatment building would be 

required, as well as a mechanical plant operation building. The main components that would be 

included in each building are as follows: 

1) Headworks / Final Treatment Building (components as described in Section 3.7.2.1): 

a. Screening and grit removal  

b. Influent screw pump station 

c. Stand-by power unit 

d. UV disinfection system  

e. Effluent lift station 
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f. The main electrical entrance 

2) Mechanical plant operations building:  

a. Blowers 

b. Clarifiers 

c. Sludge Transfer Tanks 

d. Sludge Presses  

e. Chemical dosing systems (coagulant, polymer, anti-foam agent) 

f. An office/lab area for the operator, storage room, and washroom 

Although no new land purchase is expected to be required for this option, the Atlantic Canada 

Wastewater Guidelines recommends a 150m buffer zone between a mechanical plant WWTF and the 

nearest residence, for new facilities. Current aerial mapping indicates that a total of 10 homes will fall 

within, or partially within the 150m buffer area of the proposed Mechanical Plant site. 

(b) Construction Phasing 

Since an upgrade to a mechanical plant concept would involve the construction of an entirely new 

treatment plant, the Option 2 upgrade concept will allow the existing lagoon in operation during the 

first phase of construction. The anticipated upgrade sequence is as follows: 

1) Construction of new mechanical plant, including associated chambers, buildings, piping, etc. 

while maintaining existing lagoon as-is. This will include construction of the new outfall to the 

Northumberland Strait and the effluent lift station’s treated water emergency overflow; 

2) When the new plant has been fully constructed, all influent wastewater will be directed to it, 

and the system will be commissioned; 

3) Once the new system is in service, the existing lagoon will be decommissioned. A 

decommissioning plan would be developed during a future design phase, to allow the GSSC to 

evaluate options for the future site use. 
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1. New aerated lagoon no.1 (existing polishing cell):  The existing polishing cell will be re-

constructed by deepening the existing cell to match the bottom elevation of the existing cells 

(+0.97 m), expanding the cell to the south to maximize the land use, and raising the dikes to 

elevation +6.5 m to maximize retention time. The reconfigured cell will be a 4.48 m deep (liquid 

depth), HDPE-lined aerated lagoon sub-divided by a floating baffle curtain. It is anticipated that 

a sub-drainage system will also be installed to manage groundwater below the HDPE liner.  

Oxygen will be supplied to each cell through the installation of a new fine-bubble aeration 

system, consisting of shallow-buried main air headers and floating aeration laterals. Air will be 

supplied by blowers as described in the WWTF Building paragraphs Headworks Building 

description later in this section. 

2. New aerated lagoon no. 2:   

The existing aerated cell no. 2 will be retained in its current physical dimensions, and the 

existing HDPE liner will be retained and repaired as required. The existing aeration equipment 

will be removed, and a new fine-bubble floating aeration system will be installed. A floating 

baffle curtain is anticipated to maximize the cell’s treatment. 

3. Aerated/polishing lagoon no. 3 (existing cell no. 1):  The existing aerated cell no. 1 will be 

retained, and the existing HDPE liner will remain and will be repaired as required. The existing 

aeration equipment will be removed, and a new floating aeration system will be installed. A new 

floating baffle curtain will be installed to separate the final CBOD5 treatment cell from the 

polishing cell, which will allow material suspended in the treated wastewater to settle out 

before the next treatment process; 

4. New MBBR Treatment Units  as described in Section 3 will be constructed to the south of the 

existing Aerated Lagoon no.2 and East of the new Headworks and Final Treatment / Disinfection 

Building. This will require the construction of a new MBBR Tank with a medium bubble aeration 

grid to provide oxygen to the wastewater. Sieves at the tank’s outlet piping ensure that the 

MBBR media are retained within the tanks. The wastewater will travel through the MBBR train, 

which consists of two (2) reactors in series: one (1) to provide final cBOD5 treatment, followed 

by a second reactor to provide nitrification (ammonia removal) 
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5. Alum System for Phosphorus Treatment:  it is anticipated that a new alum system will be 

installed after the first treatment cell to provide phosphorus treatment. This will include the 

installation of a small building to house the alum pumps and controls, as well as alum mixing 

chambers and associated piping.  

6. New site piping, manholes and flow control chambers : new site piping will convey the 

wastewater from one treatment component to another as shown on the Drawings. To provide 

operational flexibility, by-pass arrangements will be included where appropriate.  A new flow 

control structure is anticipated at the end of each of the three (3) main cells, to control the liquid 

level in each pond.  

The piping system also provides for WWTF protection in various “worst case” scenarios, such as 

loss of power to the Effluent Pumping Station.  This is provided by the inclusion of an emergency 

treated water overflow pipe to the existing outfall channel.    

7. New Headworks and Final Treatment / Disinfection Building:  A building similar to that 

described in Section 3.7.2.1 will house all of the major electrical, mechanical and control 

systems. This Building will be sized with sufficient space to accommodate the 50-year design 

scenario components, and will include the following (components as described in Section 

3.7.2.1 except as noted): 

o Influent screw pump station  

o Screening and grit removal 

o Blower Room: It is proposed that there will be two (2) blowers for the lagoon system.  

The lagoon aeration system will normally operate with one blower, with the second unit 

on stand-by to ensure continuous treatment. Similarly, there will be three (3) blowers 

for the MBBR (two [2] running, one [1] stand-by). 

o Stand-by power unit 

o Phosphorus filtration 

o UV disinfection system 

o Effluent lift station 

o The main electrical entrance 

o An office area for the operator, storage room, and washroom. 



 

 

 GSSC – Long Term Wastewater Management Strategy: Shediac East 86 
 

 
 

This option does not require land purchase. As previously noted, the Atlantic Canada Wastewater 

Guidelines generally require a 150m buffer zone between a lagoon-based WWTF and the nearest 

residence, for new facilities. Because this is an existing facility, there are already residential properties 

within the buffer area. Current aerial mapping indicates that no additional homes will fall within the 

150m buffer area. 

(b) Construction Phasing 

The proposed 25-year lagoon upgrade concept is based on maintaining the existing lagoon cells in 

operation during the first phase of construction. The anticipated upgrade sequence is as follows (to be 

refined during preliminary design): 

1) Reconstruction of existing polishing cell as new aerated lagoon no.1 including associated 

piping while maintaining existing aerated cells as-is. This will require draining the polishing cell 

in order to enlarge the cell. Also included in this step is installing the permanent by-pass piping 

that will be used during the next phase of construction, as well as the installation of the 

phosphorus treatment equipment. The existing pre-treatment, blower, and UV buildings will 

remain in operation during this phase; 

2) At the same time as the new lagoon no. 1 (old polishing cell) is being constructed, work on the 

new WWTF building will begin. The new outfall to the Northumberland Strait will also be 

installed. By carrying out this work simultaneously with the lagoon no. 1 construction, the new 

pond can be used during the reconstruction of the existing aerated cells; 

3) When the existing polishing cell has been constructed as new lagoon no. 1, all influent 

wastewater will be directed to it, and the contents of the existing aerated cells would be 

pumped to the new lagoon no. 1 inlet chamber. When the liquid level has reached the required 

elevation, the aeration system diffusers and the floating baffle (to create Cells 1A and 1B) will be 

installed and aerated lagoon treatment will begin. 

4) With the existing aeration cells now drained, the existing aeration system will also be removed 

and any required repairs to the HDPE liner made. While these cells are out of operation, any 

required piping modifications will be made. 
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5) Construction of the MBBR reactors and associated site piping. 

6) Completion of the new WWTF building. Commissioning of the new blowers and connection of 

aeration piping to the new aerated lagoons no.2 and no.3 and the MBBR. 

7) Once the new aerated lagoons no. 2 and no. 3 and the MBBR have been constructed, the flows 

leaving the new aerated lagoon no. 1 will be re-directed to them. When the cells have been 

filled to the required elevations, the aeration system diffusers and the floating baffle curtains 

will be installed, and full treatment will begin. 

8) The effluent from the MBBR will be directed to the filtration and UV disinfection systems and 

then to the effluent lift station to be discharged to the Northumberland Strait.  

9) Once the new building is complete and the existing buildings are no longer needed, they will 

be decommissioned / removed, or retained for storage as appropriate. 

3.7.4.2 Lagoon Treatment System – Phase 2 

The intent of this long-term phase is to expand on the Phase 1 upgrade to result in a concept capable 

of treating the 50-year projected loading. For the purpose of sizing a long-term upgrade concept, the 

following values were used, based on design life ending in 50 years: 

 Average Design Flow:    23,000 cu.m./day 

 Instantaneous Peak Flow Rate:   56,000 cu.m/day 

 Influent BOD5 and TSS Concentration:  160 mg/L (annual average) 

(a) Proposed Upgrades 

In order to expand the 25-year hybrid treatment concept to 50 years, the following upgrades will be 

required: 

1. Additional aeration diffusers in lagoon cells to accommodate increased loading; 

2. Additional MBBR train identical to 25-year train (total of two (2) new reactors in series); 

3. Addition of one (1) additional disc filter; 

4. Modifications to New Headworks and Final Treatment / Disinfection Building: As described in 

Section 3.7.2.2 
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A total cost for the eventual life-cycle upgrade of a lagoon option would include replacement the 

mechanical equipment from the Phase 1 installation, which is expected to be reaching the end of its 

service life when the 50-year solution.  

3.7.5.2 Option 2: Mechanical Treatment Facility Option 

The estimated preliminary construction cost for the mechanical plant concept is +/- $30M.  This includes 

all components as shown on the drawings, as well as decommissioning the existing lagoon by in-filling 

the cells. The mechanical concept was selected to include treatment redundancy, allowing for 

maintenance of one (1) set of MBBR cells. As a result, while this concept is for a 25-Year design period, it 

has the capacity to accommodate the 50-Year estimated flows. To upgrade the conceptual mechanical 

plant for the 50-Year design period, it is expected that relatively minor upgrades would be required to 

provide redundancy in the MBBR cells. 

3.7.5.3 Option 3: Lagoon/Mechanical Treatment Hybrid Facility Option 

The estimated preliminary construction cost for the hybrid plant concept is +/- $30M.  This includes all 

components as shown on the drawings, as well as all components including the phosphorus filtration 

system as shown on the drawings.  The estimated total cost of the filtration system if it is decided that 

phosphorus treatment to this degree is not required is $1M, reducing the total estimated cost to $29M. 

The hybrid concept was selected to include treatment redundancy, allowing for maintenance of one (1) 

set of MBBR cells.  

A breakdown of each respective cost estimate has been provided in Appendix B for reference. 
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6) Sludge Handling:  A lagoon is typically expected to require sludge removal every +/- 15 years, 

on average. Since lagoon sludge removal is relatively infrequent, it is typically carried out by a 

contractor hired to clean the lagoon. However, a mechanical plant produces sludge continually, 

which must be managed by the operator by stockpiling, de-watering, and eventually disposing 

of it. The hybrid option required sludge removal every 2-3 years typically, and options for sludge 

removal should be considered during design. 

7) Chemical Requirements:  In mechanical treatment plants, chemicals may be used to assist 

various processes. Chemicals may be used for coagulation and flocculation, for sludge 

conditioning and dewatering, and for pH adjustment. For the lagoon and the hybrid concepts, 

the use of chemicals is only required for phosphorus treatment.  

Several of these factors impact the operating and maintenance costs of the facilities, such as operator 

time requirements, sludge handling and disposal, and chemical requirements. Others are not entirely 

cost-based considerations but are important to be aware of when making a comparative decision. The 

following table summarizes the key considerations of each option: 
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3.8.2.1 Pumping Energy 

Energy required for pumping stations can be a considerable cost in the overall cost to operate a WWTF. 

In order to minimize pumping costs, various technologies have been evaluated such as screw pumps, 

submersible pumps, above-ground pumps, and propeller pumps. Based on our initial review, screw 

pumps appear to be an efficient option due to the relatively low head and large flow variations. These 

pumps are very effective as they can pump at different rates of flow depending on how high the water 

is in the wet well, more inlet flow more pumping capacity with no change in screw speed.  

For the effluent pumping station, due to the required forcemain length and overall head requirement, 

submersible pumps with variable frequency drives (VFDs) are the preferred approach. 

A more detailed analysis of pump type selection, configuration and operating parameters should be 

completed during preliminary design. 

 

3.8.2.2 Aeration Energy 

The floating fine-bubble diffuser technology proposed for this application provides an efficient means 

of transferring oxygen to the lagoon system. Each individual diffuser is suspended from the floating air 

lateral to its position near the bottom of the lagoon cell and consists of multiple membranes extending 

away from the diffuser’s centre. This results in an evenly distributed bubble pattern, resulting in a high 

oxygen transfer rate with minimal losses. 

To further improve the system efficiency, the blowers are typically controlled by variable frequency 

drives, which allows the actual air produced to be matched more accurately to the required dissolved 

oxygen levels in the lagoon, reducing the power consumption during periods of low oxygen demand. 
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4 Conclusions and Recommendations 
The following section summarizes the conclusions and recommendations presented in the preceding 

report:  

1. In support of preliminary and detailed design activities it is recommended that the Commission 

complete flow monitoring at both the influent and effluent ends of the existing WWTF. This data 

would be used to validate the long-term data available through SCADA and would allow the 

design team to refine flow and loading estimates for future upgrades. 

2. The Commission should continue efforts related to I/I identification and reduction. Review of flow 

metering data and comparisons with theoretical flow estimates indicate that I/I continues to have 

a significant influence on the overall flows at the WWTF. Benefits of reducing I/I include reduced 

pumping costs, more stable plant operation, reduced overflows, and extended capacity life for 

hydraulic components. 

3. The existing facility, while continuing to produce effluent results consistent with the Certificate 

of Approval to Operate (CAO), is approaching its design capacity. This is consistent with the 

design life of the upgrades completed at this facility in 1994. Therefore, improvements will likely 

be required in the short term to continue to meet the CAO objectives. 

4. Hydraulic modelling of the existing facility suggests a hydraulic restriction between Cell No.2 and 

Cell No.3 during high flow events. Furthermore, results from the hydraulic model suggest that 

adjustments to the UV bypass chamber could be beneficial at the UV building to allow flows to 

be managed during high flow events. The bypass chamber is currently limiting the capacity of 

the UV system. If these components are not replaced in the short term as part of an overall 

upgrade to the WWTF, additional investigation should be completed at these areas to provide a 

temporary solution to the noted hydraulic capacity concerns. 
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5. Through a review of the major components at the existing WWTF, it is evident that many of the 

components installed during the last life-cycle upgrade (1994) are reaching the end of their 

service life and will require attention in the short term (0-5 years).  

6. As one of the results of the recently completed Environmental Risk Assessment (ERA), the outfall 

is currently not meeting the CCME requirements for mixing levels. As recommended in the 

subsequent report entitled Feasibility Study: Cap-Brulé WWTP Outfall (2015) a new outfall 

location approximately 350m off-shore is required to achieve the required mixing ratios for the 

facility. This upgrade should be completed in the short term (0-5 years), whether part of an overall 

upgrade of the WWTF or independently, to remain in compliance with CCME requirements. If 

completed independently, it is recommended that the required infrastructure be located 

according to the concepts presented herein for the overall WWTF upgrade.  

7. Flow and loading projections were completed using a population growth rate of 2% per year 

(based on historical growth rates in Shediac) for a 25-year and 50-year planning period. Average 

flows are anticipated to increase by approximately 46% in 25 years and 136% in 50 years. Peak 

flows are expected to increase for the two scenarios by 27% and 68% respectively.  

8. A cursory review of the WWTF siting was completed to comment on whether the facility's location 

is still ideal, considering recent growth patterns, sensitive environments, the requirement for a 

new outfall, climate change, etc. It is proposed that the costs associated with relocating the facility 

are not justified by any potential benefits. Therefore, it is recommended that the facility remain 

in its current location. 

9. The following treatment objectives are recommended for the upgraded facility, based on a 

review of future regulations and best practice sites: 

 CBOD5:    25 mg/L 

 TSS:     25 mg/L 

 Un-ionized Ammonia:  1.25 mg/L 
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 TAN:    5.0 mg/L  

 TP:     1.0 mg/L  

 E.coli:    200 MPN / 100 mL 

10. The impacts of relative sea-level rise (associated with climate change) were reviewed for both the 

existing facility and proposed upgrades. In general terms, sea-level rise projections suggest that 

the site does not need to be raised, but that the hydraulics of the existing and proposed outfalls 

could be impacted. 

11. Options for the new required outfall, as previously presented in Feasibility Study: Cap Brulé WWTP 

Outfall (2015), were re-visited in light of the overall concept for site upgrades. It is recommended 

that the Commission consider a pumped outfall as the preferred solution. The reasons for this 

recommendation include:  

a) Constructability of a pressure pipe option is better than a larger gravity pipe 

b) Difficulties in accommodating the required diffusers at the end of the outfall due to headloss 

limitations with a gravity option. 

c) Water level in the facility is directly influenced by sea-levels in the gravity option and is 

therefore sensitive to the impacts of climate change. 

d) Concerns with maintenance of a gravity option due to lower velocities through the larger 

required pipe. 

12. Available treatment technologies were reviewed in detail for the required WWTF upgrades. 

Primarily, a comparison was made between a lagoon-type facility, a mechanical-type facility and 

a hybrid Lagoon/MBBR facility. Through an evaluation of the comparative costs and benefits of 

each facility type, it is recommended that the Commission proceed to preliminary design with a 

Hybrid option. The following additional recommendations are presented: 

a) It is recommended that the project team evaluate the merit of designing any facility 

components for the 50-year design flow projections presented herein. It is proposed that due 

to the uncertainty of these projections, and their impact on the overall scale and cost of the 

required upgrades, that preliminary design proceed for the 25-year design flow projection. 
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b) Due to the magnitude of the recommended upgrades, it is proposed that a detailed review 

of phasing options be completed during preliminary design activities. It is likely that the 

Commission will be able to partition this project into phases that meet the current needs of 

the WWTF in the short term while positioning themselves to meet the full 25-year concept in 

the medium term. 

13. Order of magnitude cost estimates were established to assist in comparing each option. These 

estimates include a contingency (20%), an allowance for engineering (15%) and allowances for 

environmental and geotechnical studies. The estimated costs are summarized below: 

a) Lagoon Type Facility 

 Phase 1: 25-year Concept: $30M 

b) Mechanical Type Facility 

 Phase 1: 25-year Concept $30M 

c) Lagoon/Mechanical Hybrid Concept 

   Phase 1: 25-year Concept $30M 

14. It is recommended that the Commission proceed to preliminary design immediately following 

selection of the preferred conceptual option. Due to the nature of the required upgrades, there 

are considerable investigation, permitting and design activities that are required prior to 

commencing construction of the WWTF improvements. Furthermore, completing preliminary 

design would allow the Commission to be positioned to request funding through the next round 

of the Building Canada Fund (BCF), which is anticipated to open for applications in the Fall of this 

year (2018). 

 

 



 

 

  
 

 
 

 

 

 

 

 

 

 

 

Appendix A:                                     
Treatment Plant Concepts 

 
 
 
 
 
 
 
 
 
 
 

















 

 

  
 

 
 

 
 
 
 
 
 
 

 

Appendix B:                                     
Cost Estimates (Order of Magnitude) 

 
 
 
 
 
 
 
 
 
 
 







Item 

No.
Description Unit

Estimated 

Quantity
Unit Price

Total 

Cost

1. New Equilization Tank, Complete lump sum 1  $            478,150 

2. Bioreactor Foundations incl. Coagulation & Flocculation Basins, Complete lump sum 1  $         1,121,000 

3 New Sludge Processing Building, Structural & Architectural, Complete lump sum 1  $            683,770 

4. Sludge Accumulation Basin, Complete lump sum 1  $            218,350 

5. PH Neutralization Pond, Complete lump sum 1  $            358,150 

6. Burried Air Distrbution Piping incl Fittings, Complete lump sum 1  $            104,685 

7. Sanitary Sewerage Piping, Complete lump sum 1  $         3,512,175 

8. Sludge Processing Building lump sum 1  $         1,000,000 

9. Headworks, UV, & Efluent Pumping Building Construction lump sum 1  $         8,227,700 

10. MBBR Mechanical Equipment lump sum 1  $         5,000,000 

11. Removals lump sum 1  $            355,000 

12. Decommissioning of Existing Lagoons lump sum 1  $         1,825,000 

22,883,980$           

2,750,000$            

3,000,000$            

100,000$               

50,000$                 

28,783,980$           

 $            4,317,597 

 $          (3,083,998)

 $        30,017,579 

* Not Including Land Purchase

Greater Shediac Sewerage Commission - Long Term Study

Shediac, NB

MECHANICAL TREATMENT PROCESS & NEW WASTE WATER TREATEMENT PLANT 

CONCEPTUAL COST ESTIMATE - JULY 18, 2018

Project No. 17250

Contingency Allowance :

Geotechnical Allowance :

Sub Total :

15% HST :

HST Rebate :

GRAND TOTAL (HST Incl.) :

Sub-Total :

Engineering Allowance :

Environmental Permit Allowance :



Item 

No.
Description Unit

Estimated 

Quantity
 Unit Price 

Total 

Cost

Phase 1 (New 

Aerated Cell, 

New Aeration & 

New Headworks 

Building)

Phase 2 (New 

Sanitary 

Forcemain, 

Effluent Pumps 

and UV)

Phase 3 (New 

MBBR and Disc 

Filters)

1. Construction Facilities  $          15,000  $            5,000  $            8,000 

2. Removals  $        250,000  $          55,000  $                 -   

3. Earthworks  $        684,750 

4. Sanitary Piping  $    1,149,500  $    2,802,500  $                 -   

5. WWTP Accessories (Boat and Motor)  $            8,500  $                 -    $                 -   

6. WWTP Air Piping System  $    1,325,500  $                 -    $                 -   

7. Security Fencing  $          10,000  $                 -    $                 -   

8. New Lagoon Construction  $    1,699,225  $                 -    $                 -   

9. Existing Lagoon #1 Construction  $        178,550  $                 -    $                 -   

10. Existing Lagoon #2 Construction  $        178,550  $                 -    $                 -   

8,370,075$       5,499,575$       2,862,500$       8,000$             

1,675,000$       1,100,000$       573,000$          2,000$             
6,984,650$       -$                 -$                 6,984,650$       

10,964,520$     8,324,520$       1,440,000$       1,200,000$       

2,800,000$       1,493,000$       488,000$          820,000$          
120,000$          50,000$           25,000$           45,000$           
85 000$           26 000$           26 000$           33 000$           

30,999,245$     16,493,095$     5,414,500$       9,092,650$       
 $      4,649,887  $      2,473,964  $         812,175  $      1,363,898 
-$      3 321 348 -$      1 767 117 -$         580 125 -$         974 213 

 $  32,327,784  $  17,199,942  $    5,646,550  $    9,482,335 

* Not Including Land Purchase

GRAND TOTAL (HST Incl.) :

Construction Sub-Total 

Construction Contingency Allowance (+-20%) 

Engineering Allowance
Environmental Study Allowance 

MMBR Allowance (Incl  Contingency) 

Sub Total 
15% HST 

HST Rebate 

Geotechnical Allowance 

Headworks, UV, & Efluent Pumping Building 

Allowance (Incl  Contingency) 

Greater Shediac Sewerage Commission - Long Term Study

Shediac, NB

25 YEAR LAGOON CONCEPT & NEW WASTE WATER TREATEMENT PLANT                                                                                                                                                                                                        

w/ MBBR UNIT

CONCEPTUAL COST ESTIMATE - October 9, 2018
Project No. 17250
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Appendix C:                                     
Mechanical Treatment Report (Englobe) 
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Appendix D:                                     
Photos from Site Review 


















