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Executive Summary

Oakland Colony is a newly established colony made up of 16 people with another 6 arriving

shortly, situated approximately 20 km south of Brandon. They originated as a daughter

colony of Marble Ridge Colony. To establish their colony they purchased an old farm site

and moved into temporary housing. Other on-site buildings include a church, several shops

and various machine and farm sheds. They have begun planning for expansion, and have

retained Burns Maendel Consulting Engineers Ltd (BMCE) for engineering support.

As part of the expansion, Oakland Colony requires a new wastewater treatment facility to

manage their wastewater effluent. Due to the site conditions as well as the isolation of the

site, BMCE is proposing a domestic wastewater lagoon be built. BMCE is responsible for the

design of the wastewater treatment lagoon, as well as the generation of this corresponding

EAP. BMCE is proposing a new two-cell geomembrane-lined lagoon be constructed. The

primary cell will have a volume of 3,094 m3 and the secondary cell will have a volume of

6,394 m3 for a combined total of 9,488 m3. The proposed lagoon will be complete with a gas

venting and groundwater mitigation system.

The proposed discharge location for the lagoon is into a local drain. From there, the drain

connects to the Little Souris River approximately 10 km downstream. The Little Souris then

terminates at the Assiniboine River approximately 40 km downstream from the lagoon. No

significant adverse impact on human health or the environment is anticipated to result from

the proposed construction and operation of the lagoon, as will be elaborated on within the

Environment Act Proposal.

Once approval for the lagoon has been received from Manitoba Conservation, construction

is planned to begin in early summer.



This report was prepared by Burns Maendel Consulting

account of Oakland Colony (the Client). The disclosure of any information contained in this

report is the sole responsibility of the Client. The material in this report reflects BMCE’s

best judgment in light of the informati

this report be used by a third party, any reliance or decisions made based on this report are

the responsibility of such third party. BMCE accepts no responsibility for damages, if any,

suffered by a third party as a result of decisions made or actions based on this report. BMCE

makes no representation concerning the legal significance of the findings or the information

contained within this report.
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1. Introduction and Background
Oakland Colony is a recently established colony based in the RM of Oakland,

originating as a daughter colony of Marble Ridge Colony. They have bought an old

farm site directly beside PR 112, where they have moved into temporary housing. The

colony is comprised of housing units, several shops, a church, and various machine

and farm sheds. The colony’s industry revolves around farming several acres of the

surrounding area. The current population of Oakland Colony is 16 members, soon to

be 22, although the colony is planning for future expansion. To aid in the development

process, the colony has retained Burns Maendel Consulting Engineers Ltd. (BMCE) to

develop a site concept and layout plan, as well as water and wastewater treatment

design.

As Oakland is a new colony, they will require a means of managing their wastewater

effluent. Their current onsite wastewater management system is an infiltration field. As

the current wastewater loading is under 10,000 L per day, the infiltration field is being

operated under Regulation 83/2003 Onsite Wastewater Management Systems.

However, this system does not have sufficient capacity to accommodate the anticipated

colony growth. BMCE is therefore proposing construction of a domestic wastewater

stabilization pond, or ‘lagoon’, for storage and treatment of wastewater prior to

discharge into a local drain. This drain will be identified on a map of the proposed

development later in the report.

Sewage infrastructure for the proposed development will consist of a gravity flow

sewer network which would service each of the different housing units in the future

colony site, as well as the shops. It should be noted that no industrial waste will be

generated at the colony site. The gravity flow sewer will be directed to a lift station,

which will pump wastewater to the wastewater lagoon. The wastewater lagoon itself

will be designed for a future population of 150 people.

The domestic wastewater lagoon was chosen for wastewater treatment due to several

factors. One consideration is that the colony itself is reasonably isolated, as it is nearly

5 kilometers away from the nearest community (the town of Carroll). Another

consideration is the ease of use and lack of maintenance required compared to an

alternative wastewater treatment system. Finally, there is a convenient discharge

location nearby. These combined factors make a lagoon treatment system the most

logical method for treating wastewater.

2. Description of Proposed Development

2.1. Certificate of Title

Refer to Appendix A. The legal landowner is Carroll Holding Co. Ltd., which is

one of the registered business names Oakland Colony operates under.
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2.2. Legal Land Description, Map of Proposed Development

The legal land description where the domestic wastewater lagoon is situated is

SW 9-8-19 WPM. For the map of the proposed development including the

preliminary layout of the colony site, piping and lift station refer to the drawing

package in Appendix E.

2.3. Water Source

Water for the colony will be drawn from a groundwater well and will be

pumped to the different colony buildings. We are currently in the process of

designing a water distribution system. We note that as the colony population is

currently 16 and soon to be 22 the water usage is estimated at 6,050 L, based

upon a 275 L/c/d rate. Therefore, a water rights license is not required at this

time. A water rights license will be applied for at the appropriate time once the

design has been finalized.

2.4. Sealed Engineering Drawings

Refer to Appendix E.

2.5. Sizing Parameters and Calculations

2.5.1. Summary Table

Parameter Result

Detention Time (days) 230
Population 150
Hydraulic Loading Rate (L/c/d) 275

Primary Cell Storage Volume (m3) 3,094
Secondary Cell Storage Volume (m3) 6,394
Total Storage Volume (m3) 9,488

Organic Loading Rate (kg BOD5 / c / d) 0.077
Organic Loading per Area (kg BOD5 / ha∙d) 56
Primary Cell Area (m2) 2062.5

Active Storage Depth (m) 1.50
Freeboard (m) 1.00
Dead Space (m) 0.15
Total Depth (m) 2.65
Cell Interior Side Slope 5:1

Primary Cell Outer Dimensions - L x W x H (m) 65.3 x 65.3 x 2.65
Primary Cell Floor Dimensions - L x W (m) 34.8 x 34.8
Secondary Cell Outer Dimensions - L x W x H (m) 113.8 x 65.3 x 2.65
Secondary Cell Floor Dimensions - L x W (m) 83.3 x 34.8
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2.5.2. Hydraulic Loading

 The design population was set at 150 people, the expected

colony size before a daughter colony is formed.

 The hydraulic loading was estimated at a conservative value of

275 L/c/d. This is based off of literature values as well as

historical design wastewater loading rates from other colonies.

This number will account for infiltration loading as well.

 The detention time was set at 230 days. 227-230 days are

commonly used detention times, based on the operational

requirement that the wastewater effluent be discharged

between June 15 and November 1.

230 days was also a convenient storage time, as it complements

the discharge procedure. As the secondary cell wastewater is

the only effluent that is allowed to discharge after testing, the

wastewater in the primary cell remains. Iterative analysis

showed that a 230 day storage volume would ensure that

consecutive discharges are not necessary.

 Therefore, the required Total Storage Volume based upon the

hydraulic loading parameters listed above is 9,488 m3.

2.5.3. Organic Loading

 Again, the design population was set at 150 people, as this

slightly exceeds the maximum expected colony size before a

daughter colony is formed.

 The design organic loading rate per person is set at

0.077 kg BOD/person/day. This is a value used commonly in

wastewater treatment design.

 The maximum organic loading is set at 56 kg BOD / (ha*d).

This value is commonly used in wastewater lagoon design

across Manitoba.

 Therefore, on the basis of the above treatment parameters, the

area needed in the primary cell is 2,062.5 m2.

2.5.4. Lagoon Design

 Based upon the hydraulic and organic loading requirements,

the Primary Cell Storage Volume will be equal to 3,094 m3.

The Secondary Cell Storage Volume will be 6,394 m3.
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 As per common practice and design standards for wastewater

lagoon design, the available storage will be 1.5 m

 As per common practice in wastewater lagoon design, the

available freeboard will be 1.0 m.

 The area below the secondary cell pipe invert is considered

dead storage, and is not part of the design storage volume or

freeboard. The dead storage height is 0.15 m, as per common

design practice.

 The interior slope of the primary and secondary cell will be 5:1.

The outside of the berm will also have a slope of 4:1.

 Erosion due to wave action is a concern, as the sand cover over

the liner is more susceptible to this type of damage than a

compacted clay liner. Therefore, a bench will be built

approximately 600 mm below the height of the maximum

design water level. Rip-rap consisting of cobbled stones will

then be installed on the bench to a level of 600-mm above the

maximum design water level. For more detailed information,

refer to the drawing details in Appendix E.

 For all other lagoon design details, refer to the drawings in

Appendix E.

2.6. Synthetic Geomembrane Liner Details

A synthetic geomembrane liner will be used as the surrounding soil is sandy,

prohibiting use of a compacted clay lined design, and there is no clay deposit

readily available for a clay liner. Cover material will be placed over the lagoon

sides and bottom for a depth of 300 mm. A gas ventilation system consisting of a

wick vapor drain will be used to prevent gas build-up underneath the synthetic

liner. The wick vapor drain will also function as a dewatering system. For

drawing details, refer to Appendix E.

2.7. Discharge Route

There is a first-order drain directly north of the lagoon which is proposed to be

the discharge location. The first order drain becomes a third order drain at SW

17-8-19, and eventually converges with the Little Souris River between 10 and

11 km downstream. The Little Souris River terminates at the Assiniboine River

approximately 40 km downstream from the lagoon discharge point.

Several dugouts were noted along the discharge route 0.5 km away, and a

slough was noted 3.5 km away. Oakland Colony was contacted to determine
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whether these sloughs were being used; they replied that the sloughs were not

being used and were likely part of a natural drain system.

Figure 1: Discharge Route

As the effluent will be discharged in accordance with Manitoba Conservation

regulations, the effluent should meet discharge criteria. The stream is also

expected to dilute and polish the wastewater, and plant-life should quickly

absorb any excess nutrients. This will be elaborated on later in the report.

The Office of Drinking Water was contacted to determine whether there were

any public water users downstream. The Office of Drinking Water confirmed

that there were no public users until Portage La Prairie, far too distant to be at

risk for contamination. The Office of Drinking Water stated that the Long Plain

Reserve may be an unregistered user, but as they are between 15 and 20 km

from Portage La Prairie, they will also be unaffected. For correspondence

between the Office of Drinking Water and BMCE, refer to Appendix C.

2.8. Facility Operation

Wastewater effluent will be pumped out of the lift station to the lagoon, where

the water will be stored until it is released in the spring and fall.

The discharge operation is summarized in the following steps:

a) Two weeks prior to the time of sampling the valve permitting flow between

the primary and secondary cell will be closed. This will ensure a

representative water sample can be taken from the secondary cell.
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b) Two weeks after the valve has been closed, a water sample from the

secondary cell will be obtained, using sample bottles supplied from an

accredited laboratory. Water sampling and submission procedures will be

performed in accordance with Manitoba Conservation and laboratory

guidelines.

c) If the water samples meet Manitoba Conservation requirements water from

the secondary cell can be discharged. Water will only be discharged within

the June 15 to November 1 time period. If the samples do not meet Manitoba

Conservation requirements, testing will be repeated until the samples have

passed the testing criteria. Additional time will allow more time for natural

processes such as sunlight and settling to have an effect on the wastewater

effluent quality.

d) Once the effluent has been drained from the secondary cell, the discharge

valve will be closed and the valve permitting flow between the primary and

secondary cell will be opened.

e) Once the water level between the primary and secondary cell has been

equalized, the secondary cell can be drained a second time if necessary to

ensure adequate capacity. In this event, the valve between the primary and

secondary cell will again need to be closed for two weeks, and the

secondary cell wastewater will need to be re-tested prior to discharge.

2.9. Seasonal Maintenance

Regular observation of the lagoon will be undertaken by colony members to

ensure that there are no malfunctions or degradation. The following tasks will

be performed to ensure that the integrity of the lagoon is maintained and that it

functions properly;

 Grass and other plant-life growing on the berms will be trimmed and

removed as necessary to ensure that the roots do not break up the liner.

 The lagoon will be inspected for signs of wildlife. Any wildlife burrowing

into the berm or otherwise causing damage will be relocated.

 Valves and drainage areas will be checked and cleared of obstructions

on a regular basis.

 Snow will be cleared on the roads so that the lagoon may be accessed at

any time.
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3. Description of Pre-Development Environment

3.1. Land Use

The current land use is cultivated farmland. Oakland Colony is actively using

this land to grow crops. Zoning is currently designated as Agriculture General.

3.2. Topography

The location of the lagoon will be the top of a knoll. This will ensure that water is

drained away from the lagoon, and will aid in effluent discharge.

3.3. Soil Conditions

Soil conditions commonly consisted of 100 mm of topsoil, followed by sand or

silty clay. Only one test hole showed consistent clay material. Given the

inconsistent and small quantities of clay, the native soils are not considered

suitable for a clay liner. For detailed information on soil types and layers, refer

to the geotechnical report.

3.4. Groundwater
No groundwater was observed during drilling. For more detailed information,

refer to the geotechnical report in Appendix F.

3.5. Protected or Endangered Species
The Manitoba Conservation Data Centre was contacted to ensure that there

were no protected or endangered species observed in the vicinity of the

proposed construction site. Manitoba Conservation confirmed that no

occurrences of rare or endangered species have been noted in the project

area. We have enclosed their response in Appendix B.

It should also be noted that as the land use is cultivated farmland, natural native

land and habitat will not be impacted by the change in land use. Additionally,

prior to construction the land was inspected to confirm there was no extensive

wildlife habitat.

3.6. Socioeconomic Environment

The socioeconomic environment is not a large factor in this development, as the

lagoon is being constructed over active crop land. The lagoon itself is situated

across the road from the colony, and is further separated by a drain. This drain

will act as a natural boundary separating the lagoon from the colony itself.

Oakland Colony itself will be 0.6-0.7 km from the lagoon, while the nearest

neighboring residence is approximately 1.0 km away.
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4. Description of Environmental and Human Health Effects of the

Proposed Development

4.1. Impact on Biophysical Environment

4.1.1. Construction

Actual construction of the facility will involve land clearing, excavation, and

construction of the lagoon itself. As the existing land use is currently cultivated

farmland with no tree or bush cover, the impact on the natural terrestrial

environment is expected to be minimal. Furthermore, as per correspondence

with Manitoba Conservation referenced in the previous section, there are no

protected or endangered species within the construction area. Also, as there is

a natural drain and road separating the colony from the lagoon, directional

drilling will be used to install the pipe below the drain and road.

4.1.2. Operation

Once the lagoon is constructed, no impact is expected on local groundwater.

Simply put, a properly designed and functioning lagoon will not allow

wastewater to be leaked into the surrounding environment except during

wastewater discharge, which only occurs once wastewater has been treated to

acceptable levels. Further risk is mitigated by the fact that there are no water

wells within the immediate quarter section that the lagoon will be built on.

There are several within the same section, but as the lagoon will be constructed

according to Manitoba Conservation specifications risk will be negligible.

4.2. Type, Quantity and Concentration of Pollutants

4.2.1. General

Treated effluent, tested according to the Manitoba Conservation license

requirements, will be discharged into a local drain shown in Appendix D and

Figure 1. As is commonly allowed in existing lagoon licenses, effluent will be

discharged between June 16th and November 1st of any year. Effluent must be

tested to determine whether it is consistent with Manitoba Conservation

guidelines. Regulations for nutrient concentrations are laid out in The Water

Protection Act. The Act sites Manitoba Water Quality Standards, Objectives, and

Guidelines for the limits on acceptable wastewater discharge

Odor is only expected to be a factor during spring and fall turnover, as this the

time when noxious gases are released. This will be mitigated by the fact that the

prevailing wind should direct the odors away from the colony. Furthermore, the

nearest neighboring community is 1 km away, giving time for the odor to

disperse.
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4.2.2. Phosphorus

The limit for phosphorus concentration for an equivalent population less than

2,000 is 1 mg/L or a demonstrated nutrient reduction strategy. Testing will be

performed two weeks prior to discharge to determine whether the effluent is

suitable for release. We note that the discharge route is long and contains

considerable plant-life. The plant-life along the drain will uptake additional

phosphorus as part of their natural processes, effectively cleansing the effluent.

If there is consistent difficulty in meeting the phosphorus concentration targets

or if regulations become more conservative in the future, a more intensive

nutrient reduction strategy will be implemented. Phosphorus reduction will

have to include the addition aluminum sulfate (alum) to cause phosphorus to

settle. Once the flocculent has settled, it can be collected off the cell bottom

once the lagoon is drained. Trickle discharge is not considered a necessary

step in dealing with excess phosphorus concentration in this case, as the drain

only has water in it sporadically, there is extensive plant-life throughout and the

discharge route is extended over a long distance before meeting any major

waterway.

4.2.3. Other Nutrients

Other nutrients of concern during testing include nitrogen, total coliforms /

fecal coliforms, 5-day biochemical oxygen demand, and total suspended

sediment. All parameters will be tested according to the standards set out in the

Manitoba Water Quality Standards, Objectives and Guidelines 2011 document.

In the event that any of the tests fail, water will be re-tested according to the

procedure set out in Section 2.8 Facility Operation.

4.3. Fish Habitat
The Department of Fisheries and Oceans has made available on their website

maps detailing fish habitat across Manitoba. The maps are part of a report

published by D.W. Milani titled, “Fish community and fish habitat inventory of

streams and constructed drains throughout agricultural areas of Manitoba (2002

- 2006)”. We have included a map showing the Oakland Colony discharge

location in Appendix D. As the map demonstrates, the discharge location is

Habitat E location for 1.9 km downstream. Habitat E indicates that the habitat is

unsuitable for fish, as water does not flow continuously throughout the year. At

1.9 km, several small drainage channels converge, resulting in a larger stream

with indicator fish. As there is a 1.9 km distance, there is time for natural

polishing processes of the stream bed to take place. The flow rate is slowed by

plant-life which improves sedimentation processes and allows for increased

absorption into the stream bed. This also allows for increased absorption by

native plant-life. Overall, the discharge route makes use of the natural cleansing

processes of streams and rivers to fully treat the effluent prior to fish being

impacted.
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4.4. Socio-Economic, Climate Change Implications

The existing wastewater treatment system is not sufficient to accommodate

colony growth. This is therefore an important project from a socio-economic

perspective, as it will benefit Oakland Colony by providing adequate

wastewater treatment capacity.

As this is a small lagoon taking advantage of natural treatment processes, no

significant climate change impacts are expected.

4.5. Potential Impact on Human Health and Safety

The site location is within established farmland, well away from any dwelling

spaces or commercial/industrial buildings. Given the isolation of the site, it

should not be considered an attractive nuisance. The smell and appearance of

the lagoon should further discourage people from coming near.

The effluent discharge route was examined to determine if there were any

downstream users within sufficient range to be affected. As per correspondence

with the Office of Drinking Water referenced in Appendix C, there are no

public downstream users until Portage La Prairie, far too distant to be at risk.

Therefore, no impact on human health and safety is expected.

5. Mitigation Measures and Residual Environmental Effects

5.1. Protection

The practices to be used during construction are common to projects of a

similar nature. As this facility will be built on previously cultivated farmland and

will have a relatively small footprint, we anticipate that our proposed design

will not adversely affect the environment. A geomembrane-lined lagoon will

provide environmentally sound storage and treatment of wastewater.

A dewatering and gas-venting system will be used in this design. This will

ensure that if there are any holes in the synthetic liner there will be a safeguard

against large gas pockets lifting the liner above the water surface. The gas

venting and liner system will be installed to run along the floor of the lagoon

and directly through the berm. The system will then discharge from the outer

walls of the berm.
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5.2. Monitoring

On-going monitoring of the lagoon will be performed to ensure the proper

functioning of the lagoon. Regular inspection will ensure that there is no

damage to the lagoon from erosion, failures or other causes. Further attention

will be paid to odor, and if excessive odor is noticeable the cause will be

identified and dealt with accordingly. The general condition of the lagoon will

be observed on an ongoing basis during all seasons.
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