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Introduce BMCE

BMCE is an engineering firm located in Brandon, MB with satellite offices in Portage la Prairie and Moosomin, SK. Our firm specializes in land development, municipal, Buildings and Structures engineering. We have a long-standing history working with Hutterite Colonies across Manitoba.  In fact we are currently working on 6 different new colony projects at various stages across Manitoba. 

Since founding the company in 2008, BMCE has successfully completed a nunber of domestic and manure lagoon projects for Hutterite colonies which have been functioning within approved license parameters, and have not required emergency discharges.

Introduce Crystal Spring

Located in the RM of De Salaberry, close to Ste. Agathe 
(Current Population) ~200 people
Existing Industries
	Manufacturing (Infocus, Crystal Hog and Black Earth Grills)
	Livestock (Hogs, and chickens ?)
Purchased land in RM of Armstrong for new colony site, currently owns/farms 21,120 acres in the RM of Armstorng/Gimli




Development Timeline 
& 

Approvals
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[intro to development timeline and approvals]




Timeline of Completed Tasks

Feb. 2021

BMCE Retained

Mar. 2021

Survey

Mar. 2021

Regulation 
Review

Mar. 2021

Groundwater 
Assessment

May 2021

Heritage 
Resource 
Assessment

Mar – Oct 
2021

Development 
of Site Plan

Oct. 2021

Development 
Permit

Nov. 2021

Geotechnical 
Investigation

Nov. 2022

Hydrotechnical 
Investigation

Oct. 2023

Environmental 
Act Proposal 
Submitted

Feb – Dec 
2024

Drainage 
Licenses

April 21 – 24, 
2026

CEC Hearing



Preliminary Data & Regulatory Documents (Lagoon Related)

Municipality Zoning By-laws
• Review current site zoning and permitted/ conditional uses (both RM of Armstrong and RM of Gimli)

Nutrient Management Regulation – Part of the Environment Act

Site elevation and drainage 
• Reviewed elevations and drainage patterns within the project area to determine a suitable location

Fisher Armstrong Planning District Development Plan

Presenter Notes
Presentation Notes
Zoning Bylaws:
Proposed development site, and surrounding mile sections are all AG general, meaning no planned developments.
Communal Farm Dwelling – Permitted under AG zoning, so a CU application not required.

Nutrient Management Regulation
Outlines setbacks from wetlands, bodies of water, and watercourses
Based on the proposed site, a 3m nutrient buffer must be adhered to

Site Elevations and Drainage
Noted in 2021 that high water event occurred within the project site
Indicated that a hydrotechnical investigation needed to be conducted

Fisher Armstrong Planning District Development Plan
Provides insights into general use land policies, agricultural area use, transportation within the area, waters and shorelines, heritage resources, etc

Willow Creek Integrated Watershed Management Plan
Provides recommendations into surface water management, drainage projects, and wildlife and fish habitat protection practices within the area.




Design Objectives For Wastewater Treatment Lagoons – Manitoba 2022

Completed by Manitoba Environment and Climate Change (MECC) – Last Updated in 2022.

Outlines design requirements for facultative lagoons constructed in Manitoba
• Maximum Organic Loading [56 kgBOD5/ ha]
• Assumptions for Hydraulic Loading
• Freeboard requirements [1m]
• Setbacks [300m]
• Effluent Quality Standards
• Construction Materials of Cells, Pipes, and Appurtenances
• Liner Requirements

Presenter Notes
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Design Objectives for Wastewater Treatment Lagoons
Is the governing document for lagoon design within the province of Manitoba
Created by MECC, empirical driven design parameters
[Read information from slide]
Dictates that lagoons in Manitoba follow concentration based effluent testing requirements
Site specific effluent requirements has not been adopted in Manitoba.



Proposed Colony Site Plan

Presenter Notes
Presentation Notes
Proposed lagoon location was chosen based on several factors:
Proximity to the roadside drain
Poorer quality soil within the area (not useful for farming)
Exceeded setback requirements to residences
Tree buffer between proposed residential area and lagoon, provides additional safety for colony children.

Noted that flooding had occurred and that a hydrotechnical investigation was required.

Next steps are to determine if insitu material is suitable for use as a lagoon liner, or if a synthetic liner is required



Geotechnical Investigation

Geotechnical Investigation
• Insitu soil suitability for lagoon liner,
• Location of groundwater table,
• Recommendations for building foundations,
• Recommendations for pavement structures.

Presenter Notes
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Geotechnical Investigation 
Consists of a drilling and sampling program to determine stratigraphy of soil within the project location
A total of 27 test holes were drilled to depths between 2m and 16m depending on location.

Laboratory testing was conducted for select samples of material
Testing included 
Moisture content
Atterburg limits
Grain size analysis (hydrometer)
Hydraulic conductivity (flexible wall)
Standard proctor tests
Sulphate concentration testing

Findings of remolded hydraulic conductivity testing shows suitability of clay and silt soils within the area.
Sufficient amounts of suitable material are unlikely to be obtained from the lagoon footprint
Due to this, a synthetic liner was chosen to be used 

Groundwater encountered during drilling showed water in 2 of the 27 test holes at depths of 2.6 to 5.6m below surface.





Hydrotechnical Modeling Investigation

Hydrotechnical Modeling Investigation
• Channel flow for various exceedance probabilities
• Flood elevations /  flood protection elevations
• Water surface elevation through hydraulic structures

Presenter Notes
Presentation Notes
Due to observed high water reports within the project area in the Spring of 2022, a hydrotechnical investigation was conducted to determine adequate flood protection levels as well as water surface profiles through the three drains adjacent to the site (the Unnamed Drain, The South Malonton Drain, and Willow Creek)

Several exceedance events were investigated for the drain (50% - 1% plus 3day 10% exceedance for fish passage)

A 1 in 100yr flood event was determined and the corresponding recommended berm elevation of 248.5, 600mm above the 100 yr elevation.
A request was provided to increase this to a 1 in 200yr flood event, which equates to a highwater level of 248.06
The berm heigh still provides a 0.45m freeboard above the 200yr flood elevation.

The 3DQ10 is a hydrological term referring to the "3-day delay discharge with a 10% probability of exceedance". It is a design flow metric used specifically for fish passage, representing the 3-day consecutive mean daily discharge during the spawning period that has a 10% chance of occurring in any given year.



Technical Design 
Methodology
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Presentation Notes
[Introduction into Technical Design Section of Presentation]

Having completed the necessary regulatory reviews, and engineering to support the proposed location BMCE moved onto the technical design of the lagoon system. 



Lagoon Hydraulic Loading Rate

Domestic Loading [75 m3/d]
• Residential population – based on historical colony sizes. The Harbour Colony lagoon is sized for a 

population of 250 people.
• Per Capita Loading - typically 283 to 300 L/ p/ d in Manitoba (statistics Canada), for a conservative 

estimate, 300L/ p/ d is chosen.

Abattoir Wash Water Loading [1.33 m3/d] – Characterization of Provincial Inspected Slaughterhouse 
Wastewater in Ontario, Canada 
Truck Wash [3.89 m3/d] – Based on a 5GPM pressure washer and an assumed weekly usage of 4hrs/ d, 6d/ week.

Water Treatment Backwash Loading [13.27 m3/d] – backwash from the water treatment plant is disposed of in 
the wastewater system

Infiltration - assumed to be 15%. 

Total Hydraulic Loading – equal to 24,742.8m3 with a daily rate of 107.5 m3/ d

Presenter Notes
Presentation Notes
Lagoon hydraulic loading – indicates how much wastewater, in volume, the lagoon is expected to receive within a given day/year

Split into individual items which generate wastewater and load the system
Domestic Wastewater
Based on population and per capita waste generation
Abattoir Wastewater
Based on wash water amounts from abattoir use and cleaning
Truck Wash Runoff
Water Treatment Plant Backwash
Potable water used to backwash WTP filters which is disposed of into the sewer system
Used as a very conservative estimate based on very poor water quality. Typical water quality likely to provide 7 to 10 m3/d.
Infiltration
Catch all for additional wet weather flows, additionally accounts for weeping tile connection



Lagoon Organic Loading Rate

Residential Organic Loading Rate [0.077 kgBOD5/c/d]
• Industry standard value for organic loading of residential wastewater. Higher than average concentr  

0.06 kgBOD5/per/d (200mg/L).

Abattoir Organic Loading Rate [6.82 kgBOD5/d]
• Based on the “Characterization of Provincial Inspected Slaughterhouse Wastewater in Ontario, Can

Based on the Design Objectives for Wastewater Lagoons, primary cells cannot be loaded with more th   
BOD5/ha/d

Presenter Notes
Presentation Notes
The 2nd parameter to be considered is the organic loading.

Lagoon Organic loading – used to estimate the amount of organic material present in the wastewater

BOD5 – is an analytical parameter representing the amount of dissolved oxygen (DO) consumed by aerobic bacteria growing on the organic material present in a water sample at a specific temperature over a specific time period.






Primary Cell Sizing

The primary cell is utilized for organic treatment and the removal of organisms and pathogens.

• Utilizing the organic loading and the organic loading limit (56kg BOD5/ha/d) from the Design Objecti   
Wastewater Treatment Lagoons – Manitoba 2022, a primary cell area is calculated, equal to 4,655.9 m2   
acres

• A cell width is chosen; in this case we choose a value of 70.2m. 
• Active height of the cells is 1.2m based on the Design Objective for Wastewater Treatment Lagoons  
• The primary cell has a hydraulic capacity of 5,596.3 m3

Additional capacity is added to the primary cell for trickle discharge 
• 40 days of loading is added to account for this period of time [4,303 m3] 
• In adding the additional capacity, the actual organic loading is reduced from 56kgBOD5/ha/d to 23.3 

BOD5/ha/d

Presenter Notes
Presentation Notes
Per Lagoon Design Guide, Primary cells max organic loading is 56kg/ha/d

(Organic daily loading )/ (56kg/ha/d) = area of primary at mid active depth
Width of cell is chosen based on site layout (A/W = length of primary)
Volume calculated with Truncated Pyramid volume equation

Additional loading is added for the period of trickle discharge, 40 days has been added (40 * 107.5m3/d = 4,300m3)

New cell dimensions are calculated



Secondary Cell Sizing

The secondary cell is utilized for the removal of total suspended solids (TSS), nitrogen, and pathogens    
as holding the remaining hydraulic capacity.

As per the Design Objectives for Wastewater Treatment Lagoons, half of the primary cell can be accounted fo  
as hydraulic loading capacity, while the remaining capacity is held by the secondary cell.
• The secondary cell requires a hydraulic capacity of 21,945 m3.

Presenter Notes
Presentation Notes
The secondary cell is sized based on hydraulic loading, it is utilized for the removal of TSS, Nitrogen, Phosphorus, and pathogens via UV light.

As per the Lagoon Design Standards, only ½ of the primary cells volume can be accounted as hydraulic loading,

Total required Hydraulic loading – (Primary Active Volume/s) = Secondary Cell Required Volume



Proposed Lagoon

Presenter Notes
Presentation Notes
The proposed lagoon is sized based on the requirements of organic treatment for the primary cell 9,500m3
And hydraulic loading capacity of the secondary cell 21,950m3

Location of the cells is based on required setbacks from the Nutrient Management Regulation, Zoning By Laws, Design Guide for Lagoons, and on site topography.

Lagoon berms were designed based on the 1 in 100yr flood event, we note that a 1 in 200yr flood event was requested. The chosen berm height still provides 0.45m of freeboard from the 200yr flood high water level





Lagoon 
Appurtenances 

& 
Safety Features
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[lagoon appurtenance and safety feature into]

Having discussed the regulatory farmwork reviewed, sizing and siting of the proposed lagoon we can now look at the details of the lagoon it’s self. 



Liner and Gas Collection System

Presenter Notes
Presentation Notes
As previously discussed, the clay on site was deemed unsuitable for the purposes of a liner. We explored alternate clay sources up to 10 miles away but all sources were deemed unsuitable, as such, a 6mil High Density Polyethylene HDPE synthetic liner was selected as the appropriate option. When designing with a synthetic liner it is common practice to install gas and water collection systems underneath the liner to detect leaks and prevent liner flotation or “whale backs”.

Lateral perforated pipe allows water to flow into it and be conveyed into sump pits located on the outside of the berms.
Gas pipes convey trapped gas to vents located outside of the berms, complete with rotating aluminum vent covers



Inlet, Outlet, and Equalization Pipes
Outlet and cell equalization pipes are specified as HDPE due to its resistance to UV light, and sized at 150mm in 
diameter. 

The inlet pipe is sized at 150mm based on pumping rates and head losses from the lift stations and force mains  

Concrete splash pads are specified as per Manitoba Water Services Board construction specifications for the 
inlet, outlet, and equalization pipes.



Concrete Access/Egress Ramp

Concrete ramps are provided for boat access into the cells for treatment processes, and as emergency egress 
paths for people or animals should they accidentally enter the cell.



Fencing and Signage

A 1.8m tall, page wire fence is to be constructed around the lagoon to prevent access from people and  
who may damage the liner.



Drainage Path

A small drainage channel was designed to convey water from the lagoon to the existing roadside ditch adjacent 
to Rd15E (the South Malonton Drain). 



Lagoon Operation 
Procedures

Presenter Notes
Presentation Notes
Having Reviewed the lagoon regulations, site and lagoon design parameters. I feel it is important to provide information on the operation of the lagoon. 




Operation of a Facultative Lagoon

1) Isolation of Secondary Cell
• Prevents additional raw wastewater from entering the cell.
• Allows settling of solids and UV treatment of pathogens.
• Total isolation time is 2 weeks.

2) Effluent Testing
 Samples are collected from the secondary cell. Samples are sent to an accredited laboratory for testing, including;

• E.coli,
• Nitrogen,
• TSS,
• Phosphorus,
• And BOD.

3) Trickle Discharge
 Following successful test results, the outlet valve is partially opened, allowing treated effluent to exit the secondary cell slowly.
 The valve is adjusted as the water level lowers to maintain a uniform flow.

Failed Tests
 Should the test results of the effluent samples fail, the wastewater will be allowed to sit for an additional 2 weeks, before retesting.
 No effluent is allowed to be released until it meets the criteria as outlined in Design Objectives for Wastewater Treatment Lagoons, and the Lagoon’s 

specific Environmental Act License.

Presenter Notes
Presentation Notes
Anytime after June 15th a discharge can occur. When a discharge is required the isolation valve between the primary and secondary cell is closed. With valve closed a minimum of 14 days are required to elapse at which time a sample is collected from the secondary cell discharge location. The sample is submitted to an accredited laboratory for analysis of licensed parameters. 

Providing all parameters meet the required discharge values the discharge valve will be partially opened and the trickle discharge commences. The elevation of the lagoon secondary cell is measured and 24hrs later a second measurement is taken and the discharge rate calculated. The valve will be adjusted to a flow rate of approximately 14l/s. The lagoon will continue to be discharged until the secondary cell has been emptied or the primary cell reaches the maximum operating elevation. At which time the discharge valve will be closed and the intercell isolation valve open again to equalize the two cells. Typically a second discharge will occur late fall following the same procedures.

In the event that the discharge parameters have not been achieved additional isolation time will be required, a second sample collected and evaluated to ensure discharge parameters are met. 



Emergency Discharge

Emergency Discharge: Discharge of effluent from the lagoon outside of license requirements (effluent quality /  timeframe) due to possibility of overflowing the 
lagoons berms

Reporting of Non-Compliance Events
• Outlined within the lagoon’s license, requires operators to inform MECC should maximum depth ever be exceeded
• Excessive exceedance leads to third party review 

Freeboard Requirements
Design Objectives for Wastewater Treatment Lagoons  outlines the requirement of 1 m of freeboard in all cells.

This provides an additional volume of 9,980 m3  which equates to an additional 92 days of storage which can be utilized prior to needing an emergency discharge.

Presenter Notes
Presentation Notes
Description of emergency discharge, what it is, what causes it




Conclusion

• A lagoon in Manitoba is designed in accordance with “Design Objectives for Wastewater Treatment 
Lagoons”, Published by MECC.  These objectives in Manitoba are empirically based with a 
concentration-based discharge vs a site-specific discharge criteria. 

• Harbor Colony’s lagoon EAP was submitted in 2023 and has been subject to extensive review by 
TAC, the lagoon has been designed in accordance with applicable Acts and Regulations.

• MECC has recommended that an Environmental License be issued as the EAP has been reviewed 
by all Provincial Departments and no objections have been filed.

• The Phosphorus loading to lake Winnipeg has been calculated at 27.05kg/ year, this is 0.0000367% 
of total loading to Lake Winnipeg

• We are here today to provide details to CEC answer all questions and ask that a recommendation 
for the license to be issued be to made to the Minister of Environment
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