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Executive Summary

The existing wastewater facility at Lakeside Colony dates back to 1945. Owing fo cument
practices of use in those days, the facility was erected as a single cell storageftreaiment facility
for waste water. No engineering information is available for this facility. The Lakeside Colony
recognizes the environmental risks associated with this facility, which was affected by recent
floods. Soil investigations also revealed that the facility may not adeguately protect
groundwater resources.

The Lakeside Colony is cumrently home to 110 persons. As customary for Hutterite Brethren
Colonies, the Colony is set to slowly expand in population up to approximately 150 peoples, at
which paint the Colony will undertake plans to establish a daughter colony fo develop. Lakeside
Colony is also operating a seasonal poultry slaughter and packing facility, which confributes to
the wastewater treatment volume and ioad.

As typical for Colonies, Lakeside Colony owns vast stretches of land and holds agricultural land
adjacent to the existing facility, where construction of a new wastewater treatment lagoon is
ideal. Geotechnical investigations revealed that the soil at a location south and east of the
Colony’s premises is suited for the construction of a wastewater treatment lagoon compiising a
compacted ciay liner.

Owing to its location, the proposed site is ideal to mitigate any nuisance concems to
neighbours, and visitors of municipal Heritage Sites. No impacis to wildlife or fish are
anticipated as a result of the proposed development. The site also affords protection against
flooding. The new wastewater treatment lagoon will significantly improve Lakeside Colony's
environmental performance.

Following issuance of an Environment Act Licence for construction arxi operation of the
proposed wastewater treatment facility, Lakeside Colony will take steps to ensure that 3 certified
operator will be available to operate the new wastewater treatment facility. Finally, the existing
facility will be decommissioned.



1. Introduction

A review of the Manitoba Conservation records indicates that there is presently no licensed
domestic wastewater disposat facility at Lakeside Hoiding Co. Lid; this situation arose from the
historical development of the Lakeside Holding Co. Lid Colony, dating back to 1945. Under The
Environment Act, Classes of Development Regulation MR164/88, all wastewater facilities fall
under Class 2 developments, and can only be erected in compliance with the environment act
licensing process as prescribed by the Licensing Procedures Regrdation MR163/88, and be
operated under the license requirements defined by Manitoba Conservation. Lakeside Holding
Co. Ltd is amdous to reclify the historical issues regarding their wastewater treatment process
and facilities, and submit a proposal under the aforementioned legisiations lo beiter serve the
Colony and reduce its environmental impacts.

Traditionally, Hutterite Colonies range in size from 120 fo 150 persons before a daughter colony
is developed and the population decreases momentarily. At the present time, 110 persons are
currently residing in Lakeside colony. The Colony also operates on a seasonal basis a small
poultry slaughterhouse and packing facility primarily for the colony’s own poultry consumption.
Liquid waste from this faciiity is routed to the existing wastewater treatment facility, while
segregated and screened solids are treated separately.

To assess the environmental performance of the existing facility, a borahole was sampiled on
the man-made banks of the facility revealing noticeable amourts of low plasticity soil (Appendix
C). Scil simitar to that encountered in borehale # 1 at 3.81 m from the top of its banks, which is
representative of the clay till underlying the clay, would not be expecied to achieve the minimum
hydraulic conductivity of 1 x107 cmi/s. As the facility is a single cell storage pond, it does not
provide adequate treatment capacity to properly stabilize the wastewater from the Colony.
Moreover, the facility is somewhat undersized, and has been the object of overfiow spills during
the most recent fiood events in the region. Given that the existing facility had not been properly
designed nor engineered, and owing to deterioration of the facility over the years, Manitoba
Conservation officials have determined that the construction of a new wastewater treatment
lagoon was required. To facilitate the implementation of a new wastewater treatment lagoon,
we propose that the existing facility will remain in operation, as this Environment Act Propossl is
reviewed and up to the completion and commissioning of the anticipated new construction.
South-man Engineering has been retained to provide the design services for the proposed
stabilization pond. The following information has been compiled to address the information
requesied by the Licensing Procedures Regulation MR163/88.

2. Land Ownership and Municipal Land-Use Designation

The proposed site of this domestic wastewater treatment lagoon is located approximately on
River Lots 56 and 57 in St-Francois-Xavier Parish of the rural municipality of Cartier: this land is
owned by Lakeside Holding Co. Ltd and it is situated in the immediate vicinity of the Colony's
premises. A copy of the Certificate of Title for the fand is included in Appendix A. The
surrcunding land area is currently designated as “Rural General Policy Area” as defined by the
White Horse Plains Planning District Development Plan By-Law #1-2008 {Appendix B). To
date, the Lakeside Holding Co. Lid has used this land mainly for agricultural use, primarily for
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the cultivation of cereal, grain and oilseeds crops. Policy 2.3.1 (9), in part 4 "Rural Policies
Areas” of zoning By-Law #1-2008 of the Rural Municipality of Cartier, aflows the development of
wastewater treatment fagoons in the area, and lists the following conditions for development:

(9) New solid waste disposal sites and sewage lagoons shall comply with the following

development criteria:

{a} Sites shalt comply with provincial environmental site and design standards.

{b) Sites shall not adversely affect the recreational amenities of the area.

(c) Sites shall not be located in close proximity to residential areas and other non-
compatible uses.

{d) Sites shall be designed and operated in such manner so as o ensure that waste
is not scattered onto adiacent properties.

(e} Deveiopment in the vicinity of sewage lagoons and solid waste disposal sites
shall be restricted in order to minimize the potential adverse affects of such uses,
subject to the White Horse Plains Planning District Zoning By-law.

This proposal was designed to meet each of these conditions.

There have been no previous studies or activities relating to this potential site development. As
Lakeside Holding Co. Lid, there is litle expectation that any significant residential development
will occur in the area.

3. Site Conditions

experience with the undersized wastewater faciiity at the site, and characteristic at the site, littie
or no additional environmental impacts are foreseen with the new development. In our
discussions with municipal officials, there was mention of odor complaints from neighbours
located north of the Assiniboine River; however, we concluded that the origin of such occasional
nuisance odours was the 580 animal units livestock operation located at the Lakeside Holding
Co. L.td, and perhaps emissions from other livestock operations near-by.

Sewage colflection at the site consists of a pressure rated gravily system draining into a lift
station; sewage wiill be pumped from the iift station to the N

proposed stabilization fagoon. The present proposal will 03 S e e S
make use of the existing collection system, by simply re-
routing its end piping to a force main servicing the proposed Al B
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3.1 Location and Impacts to
Neighbours and the Public

The siting of the proposed domestic stabilization lagoon
(Appendix B) would provide a separation distance of I
approximately 460 m from the nearest neighboring A T
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Figure 1. Frequency of prevelsnt winds near St-Frangois
Xavier, M. (source: Canadian Wind Energy Afias -



residence, located south-east from the site, and about 230 m north-west of the nearest colony
residence. This location would be most suitable as only about 10% of the prevailing winds in the
area would blow over the proposed site for the domestic wastewater treatment lagoon and in
the direction to the nearest neighbour. In general, winds originating from other cardinal points
blow over farm fields, wetlands, and forested habitat, which will help absorb odor and airbome
microbes. Consequently, the proposed site affords adequate separation for mitigating most if
not ali nuisance odour concerns for nearly all neighbors not associated with the Lakeside
Holding Co. Ltd Colony. No municipal underground cable or pipes were detected in the vicinity
of the chosen site during test hole drifling. The Colony sources their domestic water directly from
a deep artesian well, which is far removed from any surface or base fliow contamination.

Access to the proposed development site is possible via Trans-Canada highway (HWY #1,)
westwards from Winnipeg, where it intersects PR (424), and 2.8 km northwards to the lagoon
site. Little to no odour nuisance impacts to passerby’s is expected.

Other sites were considered for the construction and operation of the domestic wastewater
treatment fagoon. Among these, another potential site exists north of the colony. The soil
properties. in this site are very similar to the other site south of the colony. At this site, the
separation distance to the Assiniboine River is approximately 130 m and 460 m to the nearest
neighboring residence, and the site is generally much closer to the town of St-Frangois-Xavier.

3.2 Groundwater and Surface Water Resources

The rurat municipality of Cartier is geographically situated in the Red River Valley subsection of
the Manitoba Plain (Agriculture and Agri-Food Canada, 1999). The area generally presents a
natural drainage patiem towards the south and west away from the proposed site, although the
topography at the site is rather flat (siopes of 2% or less). Surface soils are predominantly
altuvial deposits and are dominantly comprised of clayey soils.

According to Manitoba Water Stewardship (2002), networks of man-made drains have been
constructed to enhance and reduce the duration of surface ponding in the municipality. The low
surface gradient (less than 0,01%) results in very slow surface drainage. Historical data
collected between 2000 and 2013 for the area (The Weather Network, 2014} suggests that the
area receives a mean annual precipitation of approximately 540 mm per year.

A municipal official provided information on a very rare ficoding incident at the site, attributed to
the constructed drain network. in addition, and according to colony residents, the 2011 flooding
totally inundated the old lagoon site. The impact is still visible as indicated by fagoon contents
washed away onto adjacent land by the flood. This event will be considered in the current
design plan to avert a potential flood situation. Luckily the new site is situated on higher tesrain,
which was reportedly not affected by the 2011 flood. If necessary, the construction of drainage
swales with a minimum 0.1% slope will suffice to prevent flooding adjacent to the structure.

it should be noled that Manitoba Water Stewardship (2002) indicates that the town of Portage
La Prairie utilize the Assiniboine River surface water source for domestic purposes.



3.3 Soil Conditions

A geo-technical investigation was conducted by South-Man Engineering on March 26, 2012 to
assess the soil characteristics for the proposed lagoon. Eight (8} test holes were drilled in the
vicinityofthesﬁeﬂsunderemsiderﬁm,todepthsofupto‘iﬁm{aﬂ&}toidentifysoﬂ
hydrogeoiogical characteristics and to determine the most suitable lagoon location. Soil
conditions were visually identified and representative samples were collected for laboratory
analysis.

Soil conditions in the area consist of topsoil/organic material over medium-high plasticity clay
underlain by clay till with silt and sand fractions. The depth of topsoil fom the swiface as
determined from the on-site soil investigation varied from 0.15 to 0.2 m. Beneath the topsoil
layer, lighter colored clay extended between 0.2 to 5 m of the soil profitie. The darker ciay tiil
extended from the 5 m depth to at ieast 8 m, beyond which sand, gravel and groundwater table
may be encountered. Details of all test-hole logs and soil test resuits are included in Appendix
C.

Based on the particle size analysis and Atterberg Limits results determined on several samples
of the clay from which the lagoon is to be constructed and underlying the proposed facility
(Appendix C), the clay soil is classified as CH, high plastic clay, with a liquid limit between 87%
and 85%, and a plasticity Index between 45% and 59%. Typically scils exhibiting these
characteristics will yield a hydraulic conduuctivity less than of 1.0x107 cmis when remoided and
compacted to 95% of maximum dry density at plus or minus two percent of optimum moisture
comtent.

Our findings are consistent with the report from Agriculture and AgriFood Canada (1999),
describing the soils in the RM of Cartier as “Black Chemozems and Humic Gleysols".
Agricultural soil management considerations are primarily refated to heavy clay texture and
welness.

4. Design Criteria for Proposed Wastewater Lagoon

The domestic wastewater treatment lagoon will service the waste water from the residential and
meeting facilities at the Lakeside Holding Co. Lid premises, as well as the waste water from a
small scale poultry slaughter facility. For the purpose of estimating maximum required facility
dimensions, calculations will account for a maximum population of 150 persons at the Colony.
in addition, the wastewater from the poultry staughter and packing facility will be accounted for:
the Colony processes approximately 5100 broiler chicken, 4500 capon (egg laying hens) and
700 ducks annually.

4.1 Hydraulic Loading

Hydraulic Loading refers to the volume of raw sewage that will flow into the treatment lagoon
per day. This volume is impacted by the number of residents the system is servicing, the
amount of water use by each resident and the amount of subsurface infiltration into the
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infrastructure. Based on historical data, and industry adopted production rates for this type of
application, an estimated 250 liters per day is used as the “per capita” daily water
consumption/waste water generation. Based on a population of 150 peopie the total flow will be
37,500 liters per day {37.5 m®/day). The contribution from groundwater infiltration into the sewer
system is considered negligible due to the absence of a high water table {over 8 m deep).

The existing slaughter house is used strictly for butchering and packaging whole poultry or
ducks. The annual poultry processing is estimated at approximately 20 000 kg of live weight
bird killed (LWK). The Colony slaughter facility management indicated that current practices
include segregation of most of the blood and entrails, which are collected for treatment by
windrow composting. Wastewaters are generated mainly for the plucking and washing of the
their water use to 1600 litres of wash water per tonne of live weight killed. This compares with 8
litres per bird, or approximately 3800 fitres per tonne LWK (Verheijen, 1996) and 7560 fitres per
tonne LWK (USEPA 2004) for large commercial poullty processing plants. The difference likely
arises from the fact that large commercial facilities include full processing of birds (into several
consumer products) and their access to ample supply of water. This is in contrast with
processing limited to only slaughter and packing of birds at the Colony, and the operation of a
small facility supplied with well water, and a situation where most processes are mostly manual.
The wastewater treatment lagoon design will therefore be based on a wastewater volume of
1.6 m*ft LWK, amounting to 32 m*yr of wastewater from this facifity.

it should be noted that the slaughtering facility is operated oniy on a seasonal basis, coinciding
with the live poullry reaching target weights. Typically, the maximum number of birds processed
per day is approximately 1700 birds. For the purpose of determining the daily hydraulic loading
for the treatment facility, the' annual production has been divided evenly into a daily value. The
resuiting daily hydraulic loading from the staughter house is 88 litres/day (0.088 m®/day):

m3

20 t LWK x—27 _
tonne

- 3
ik 3L mi/yr,

3

m
32m? + 365 days = 0.088 —
day

Total Daily Hydraulic Load = 37.5 + 0,088 = 37.59 m/day

4.2 Organic Matter Loading

Design values for daily BODs (5-day Biochemical Oxygen Demand) production are assumed to
be 0.077 kg per capita per day. The total BODs contribution to the stabifization pond will be
11.55 kg/day for a design population of 150 people.

mmmmwawgfmmmmmmw

strategies and can range from as litthe as 1.8 to 6.4 kgfton LWK (Verheilen 1996) to 84 to
12.1 kghton LWK (USEPA 2004). Based on previous experience, the annual BODs produced
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duwring processing is estimated at 13 kg BODs per tonne of live poultry weight. Reporting this
organic load to a daily basis, the design daily BOD; from poullry processing becomes.

kg BOD
13 9PV, x20 b/, _ 071 ko BO
365 1S/,

D/day

Consequertly, the average daily design value for the wastewater treatment lagoon becomes:
Combined organic (BODs) loading = 0.71 + 11.55 = 12.26 kg/day

4.3 Other Factors Influencing Treated Effluent Quality

This wastewater treatment lagoon is aiso designed to mitigate any potential impacts with
regards to seasonal discharge of the treated effluent info the Assiniboine River. Discharge wilt
be synchronized with times of high flow rate of the River, and in accounting of seasonal
wastewater treatment facility discharges from other sources in the rural municipality of Cartier;
these operational measures will significantly dilute the effluent and achieve effective SAR levels
in the river well below levels considered to be deleterious to waterways.

4.4 General Design Parameters

The effective design liquid depth for the wastewater treatment lagoon is 1.5 metfres. A one
meter (1 m) freeboard will also be provided to protect against catastrophic levels of precipitation
and wave action. The interior siopes of the embankments will be constructed at 4:1. The
exterior slopes of the embankments will be constructed at 5:1 in order to facilitate proper
maintenance and grooming. The embankment top width will be 3.05 meters to permit access of
maintenance equipment.

Due to the iow hydraulic conductivity afforded by the high quality, high plastic clays encountered
on site, it is recommended that the lagoon be constructed with a reconstructed 1.0m thick clay
liner utilizing the in-situ material. The reconstructed clay liner is proposed as a means of
ensuring that any potential preferential flow paths are eliminated, thereby minimizing seepage
losses. Topsoil and any soil containing notable amounts of silt or sand shall only be used in
constructing the outer embankments.

The first phase of construction will consist of removing all fopsoil and organic matter from the
entire foot print of the pond, including beneath the embankments. This material is to be
stockpiled for future use in landscaping and final dressing of the embankments in order to
promote the growth of grass. In addition to the removal of the topseil 3 0.3 m deep key is fo be
constructed beneath the embankments to provide additional lateral support. An average cut
depth of approximately one meter wili be carried out; owing o the natural slope of the site, the
floor level on the east side of the secondary cell will be nearly at grade level. Prior to starting
placement of material to construct the embanikments the material in the key is to be scarified
and compacted to 95% of maximum dry bulk density (MDD).



During construction of the embankments, the material is to be placed in 0.15-m lifis or less, and
compacted using a sheepsfoot packer to achieve a minimum of 95% of the soifs MDD. To
achieve the desired compaction rate, the moisture content of the clay material should be
between 90 and 120 percent of optimum moisture as determined from the Standard Proctor
moisture versus density relationship curve (Appendix C). The amount of compaction effort
required to achieve the minimum 95% will be dependent on the moisture content of the materiai.
In general, a minimum of 5 to 10 passes with a sheepsfoot packer over each §ift will be required.

Construction of the bottom of the storage will consist of removing the ciay material to 1.0m
below the design elevation of the facility and replacing and compacting this clay material in
0.15-m lifts to achieve a reconstructed clay liner. The purpose of this design element is to
¢liminate any potential fissures and preferential flow paths within the in-situ clay which in tum
will ensure an effective hydraulic conductivity of 1-107 cmis is attained for a full 1-m thickness
over the entire interior surface of the structure.

As a safety precaution, it is recommended that fencing and warning signs be installed around
the pond to discourage the entry of livestock, wildlife and unaware trespassers. Gates
sufficiently wide enough to permit the entry of mowing and maintenance equipment shali be
provided and be locked when access is not required. Lift stations, vaive access holes, pump
out access ports shall be securely capped with a lock.

5. Wastewater Treatment Lagoon Sizing

The wastewater treatment lagoon is designed as a two-cell facultative anaerobic treatment
lagoon. The design relies on seasonal discharge of the lagoon into the nearby Assiniboine
River, usually in the spring and mid-fall.

5.1 Primary Cell

A conservative BODs loading is proposed to minimize the potential for odour production during
spﬁngmawammmmepotaﬁatforoﬁmmmmmgmmeyeat
Moreover, the proposed wastewater treatment fagoon will be relatively small, to the point of
hindering the use of large earthmoving equipment during construction for the primary cell, and
therefore unnecessarily increasing costs. A larger primary cell will also be more likely to
minimize the occurrence of short circuited wastewater flow to the second cell. While design
BODsioadingsofsskg!daynw'am-cmnmmusedmsizemmmm@,wehave
designed the primary cell with 42.25 kg BODs/day/ha to overcome construction issues and
provideaddiﬁmalm&igﬁimofodoumasweﬂasinmasingﬁemm. Calculations
Mmmmﬁmmmmmadeforadepﬂ:d&?ﬁmmmmdm
mqm&,mmmammbmmmmm-mammmm.
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Primary cell design treatment area:
kg BO
Average Daily BOD; Load 1226 “8 BODs/

Design Daity BOD; Load, kg BOD. = 0.2902 ha
/ha 4225 lday -

Treatment Area (ha) =

ho

The treatrent volume is calculated to provide for this treatment area at a depth of 0.75 m, while
the final volume of the primary cell also accounts for an additional 1.0 m of freeboard. While
average annual precipitation for this area amounts to approximately 540 mm (The Weather
Network, 2014), the annual evaporation values are as high as 820 mm in Southern Manitoba.
Therefore, it is assumed that evaporation will at some point meet or exceed precipitation leveis,
thereby eliminating the need to provide additionai storage capacily to manage excess
precipitation; wetter than average years will be accommodated via the 1.0 m freeboard. The
design volume for the primary celf amounts fo 4385 m?, constuction drawings are shown in
Appendix D.

5.2 Secondary Celi

Operation of the lagoon is based on discharging treated wastewater twice per year once the
Colony reaches its maximum population, typicaily after mid-June and before November 1% of
each year. Itis customary to include 50% of the retention capacity of the primary cell into the
total volurne required for managing year round retention time of the wastewater, as typically only
halif of the treatment layer in the first cell is biclogically active. Another criteria is to ensure that
the secondary cell will be effectively sized to eliminate the unforeseen need of discharging
treated effluent more than twice per year, or discharging in the period between November 12
and June 15" of the following year, thus the cell must afford at least 255 days of storage.

Given a volume for the primary celi of 4385 m®, the available retention time reiative to the
primary celi, for the purpose of a single discharge per year, is

50 % Volume of Primary Cell 0.5 x 4385m®

Retentionsoy, primay cett = Daily Hydraulic Load " 3750 m3/
. day

= 58 days

Secondary. cell sizing for 255 days is therefore:
Volumesy, oy = Retention Time x Hydraulic Loading

ms
=2 % 37.59 — =
55 days x 37.5 day 9585 m°?

After adjusting the dimensions of the secondary cell to facilitate earthwork, the secondary cell
volume proposed amounted to 9521 m®. The above retention volume for the secondary cell
excludes 0.3 m “dead storage” below the discharge pipe. The footprint of the storage is such
that the design storage capacity is achieved at a maximum Bquid depth of 1.5 m. An additional
1.0 m freeboard is provided to avoid overtopping as a resul of above average yearly
precipitations as well as potentiat delays for discharge.
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it should be noted that, currently, the Lakeside Colony population is 110 people. The intention
of the Colony is to continue growing up to a maximum of 150 people, which is accounted for in
the lagoon design. Once the Colony reaches this population level, the wastewater treatment
facility will afford 311 days of storage retention. Up until such time that the Colony reaches 150
people and prepares to found a daughter Colony, the facility will provide enough storage
capacity to allow a single discharge per year.

Design, construction and operation work of the facilities shalt conform and be camied out in
accordance with the Manitoba Workplace Safety and Health Regulation 217/2006. Hydrostatic
test shall aiso be carried out on the infiuent piping.

6. Effluent Discharge

Shortly after obtaining the Environment Act Licence for the construction and operation of the
proposed facility, one of the Colony staff will enroll into a wastewater facility operator
certification program, with the objective of obtaining certification before or shortly after
commissioning of the facility.

6.1 Method of Discharge

it is planned that treated effluent from the wastewater lagoon be discharged into the Assiniboine
River via a new grassed swale. Since the secondary cell of wastewater treatment iagoon will be
constructed partly above grade, the cieanout will be enabled by gravity flow from a conduit
installed at 0.3 m from the second cell’'s floor. The effluent will flow in this drain to the east
approximately 135 m before it reaches the Assiniboine River. The discharge will be full flow into
the Assiniboine River, since there will be enough oxygenated water flow during the spring and
again in mid-fall to significantly diiute the effluent and achieve an effective SAR level welt below
levels considered to be harmful to aquatic organisms. instaliation of rip rap at the discharge of
the swale will be required to prevent erosion of the embankments and disturbance of particulate
matter or fish in the Assiniboine River.

According to municipal staff there are 11 Hutterite Brethren Colonies within the rural municipality
of Cartier and potentially other premises that utilize connected mumicipal drains and the
Assiniboine River as wastewater discharge ends. As a precautionary measure, it is proposed
that discharge shall not be camied out simuitanecusly with that of neighboring facilities’ to
reduce net wastewater flow into the Assiniboine River at any one time.

To minimize the potential impact on the environment, Lakeside Colony is willing to participate in
any watershed or nutrient reduction strategies symposia organized by Manitoba Conservation.

6.2 Discharge Procedure

As a prerequisite to the emplying of the secondary cell, the treated effiuent must meet the
minimum effluent standards. Consideration must be given to the time required for the final
treatment in the secondary cell and the time required to perform the necessary testing in order
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to meet a specific discharge period as may be specified in the Licence. Realistically, the final
treatment arndd testing phase may take four weeks or more.

The following are general discharge procedure o be implemented:

1)

2)

3)

4)

5)

Close the valve in the connecting piping between the primary and secondaty cell a
minimum of two weeks before collecting the effluent samples for laboratory analysis.
This valve is to remain closed until discharge of the secondary cell is complete.

Coliect sampie from the secondary cell only and submit for analysis. Laboratory
resuils can usually be expecied in approximately two weeks.

If the resulls of the iahoratory analysis meet the minimum effluent quality
requirernents, discharge of the secondary cell can proceed. if the results are not
favorable, additicnal treatment will be required. In the event that the BOD; level
exceeds the limit, additional time will be required to aliow the contents of the
secondary celf to further stabilize. Altemnately, mechanical aeration: can be provided
to speed up the treatment process. If the coliform MPN exceeds the limit, dry
chilorine may be spread over the surface of the secondary cell at a rate of 100 kg/ha
to eradicate further remaining pathogens. Should phosphorus levels exceed
reguiaied limits, alum will be added to secondary cell. Re-festing to verify that the
minimum standards are met will be required. Discharge the secondary cell when all
requirements are met.

With discharge of the secondary cell complete, the discharge valve is closed and the
valve between the primary and secondary cefls is opened to allow the liquid levels of
both cells to equalize. This valve will remain open until the next discharge procedure
is initiated.

If additional discharges are required, repeat the entire procedure.

7. Environmental Impact

Thewmmndmmemtammhgomwﬂtgoammymmm
enﬁmmnﬁipeﬁonnmofﬂeswemmwhimmmmmampeﬂy
designed wastewater treatment facility. The design proposed accounts for all known
environmental issues at the site.

7.1 Odor Production

mdmmwmmmMmmmma%mWy
This level, which is considerably less than the maximum aliowable 56 kg BODs/ day prescribed
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in Province of Manitoba document “Design Objectives for Standard Sewage Lagoons”, will
ensure that the pond operates relatively odor free for the majority of the year.

if at all, odors may become noliceable during spring thaw, when gases such as hydrogen
sulfide, which have been trapped under the ice, are releasad with the melting of the lagoon’s ice
cap. Production of this gas is the result of anaerobic decomposition of organic compounds
duration of these odors is not anticipated to last any longer than two to three weeks depending
on the time it takes for the ice cover to completely melt. As the ice cover recedes in early
spring, the surface iayers of the wastewater lagoon cells will quickly retum to an aerobic state
and odor production will subside. This process is also known as “spring turmover”, friggered by
the cooler low densily of the upper effiuent medium causing it to submerge when the winter ice
retreats or outside temperature wams up.

The separation distance beiween the
lagoon and the nearest residence not N
associated with the wastewater treatment S
lagoon (460 m) will further serve to
rediuce any potential impacts of odor
production. Wind data available for the
area indicates that the predominant wind
direction in the spring is from the North
West and South East (Figure 2) with an
average annual velocity of 596 m/s
(Environment Canada, 2011); on
average, only 10% of these winds would
biow from the facility in the direction of
separation  distances to  other o3 B2 et 0 ol 62 g3
neighbouring residences anticipated to 5

provide adequate buffer to minimize any N of winds in spring fime nesr St

ar

ow

odour related impacts. Many of these Frangots Xavier, Mb. {source: Environment Canada,
other residences are also separated by 2011: Canadian Wind Enemgy Allss -
shrubs and wooded habitats, that absorb . windalias.ca)

any potertial odor impacts.

In summary, odor reduction has been taken into consideration in the design of the treatment
minimums. For these reasons it is not anticipated that odor will have any significant
environmental impacts to neighbows of Lakeside Colony.

7.2 Impact of Discharge to Waterways

The treated effluent from the secondary cell of the lagoon will be discharged either once
or iwice per year during the period prescribed in the Environment license. In order to
discharge treated domestic effluent into a waterway, specific treatment levels must be
achieved before any release is permitted. Laboratory analysis of the treated effluent will
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be used to verify that the minimum requirements as specified in the Environmental
Licence are met. Discharge will not be permitted uniess the minimum requirements are
met. Table 1, summarizes published information for the minimurn accepted standards of
specific constituents.

Table 1. Minimum Standards for Effuent Quality

CONSTITUENT TREATED WASTERWATER
B80D; (mg/l) Less than 30

NHs (mgll) Less than 15

Total Coliform (MPN/100mL.) Less than 1500

Fecal Coliformn (MPN/100mL) Less than 200

Total Suspended Sediments (mgfl) Less than 30

(exciuding growing aigae)

Total Phosphorus (mg/ht) 1

Total Nitrogen (mg/L) 30

It is anticipated that the level of SAR of the effluent will be between 6 and 8 based our
experience with wastewater treatment lagoons at other Hutterite Brethren Colonies. To reduce
the ievel of SAR it is proposed that the Colony’s househokis limit the quantity of softened water
that is used for laundry and food preparation services. If it were determined that the SAR ievel
remained excessive in the treated wastewater as a result of the softening process, alternative
methods of water softening methods would be explored.

Moderate levels of SAR in treated wastewater are not anticipated to affect the quality of water
significantly in waterways. The proportion of treated wastewater to the volume of water flowing
through the body of water is relatively small, resulting in a highly dikted solution, moreover the
first annual discharge is recommended to occur towards the end of spring to circumvent
flooding, and still allow for enough flowing water to dilute discharged effluent (SWA, 2005). The
cumuiative effect of numerous sources within the watershed region should be considered in
coordinating the discharge periods in order to lessen the impact on water quality.

The minimum standards for effluent quality, requires that the maximum phosphorus level in the
treated effiuent be less than 1.0 mg/L. The colony has been made aware of this requirement
and have committed to reducing the use of phosphate based soaps in order to achieve this
goal. Testing of the treated effluent for phosphorus levels prior to discharge is suggested as a
means of monitoring leveis. in the event that levels exceed the allowable minimum, alum may
mwmmmﬁamdmgmm'wmmmm
stream.

Pmmmomwwmmgmmmm.&ma@mm-mmmm
mmmmmmmmmmmmmmmmtmmm
for nuirient movement into the watercourse. Removal of this material, however, should be done
mammmmmmsdfsummmmmmemmfmmm
sediments into the water stream. Removed material can be utilized as animal feed if the
discharge route is seeded to forage crops, or alternately will be used a source of fertilizer and
carbon for either composting or else direct land application.
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7.3 Impact on Groundwater

Soit types and construction methods utilized in constructing the lagoon will limit potential
seepage losses to a minimum. The high clay content in surface and subgrade soil at the site will
proposed design limits the cut depth to approximately 1 m, therefore providing a known
separation distance of about 7 m to groundwater. The minimum required hydraulic conductivity
of the material used to construct this liner is 1.0x107 cm/s. Also the presence of these same
clay textures sails within the discharge path will also afford pratection to groundwater resources.
For these reasons the impact on groundwater is considered negligible.

The environmental performance of the proposed facility relative to groundwater protection will
be considerably better than that of the existing facility. Recalling the soil log for borehole #1, it
is clear that the existing facility did not meet impermeability requirements needed to protect
groundwater resources.

7.4 Impacts on Wildlife and Forest Habitat

Presently the land at the proposed construction site is utifized for agricultural purposes. As a
result, this wastewater treatment facility does not represent a significant threat to source of
wildiife habitat or forest, therefore it is not anticipated that the proposed lagoon will have an
impact on them. The Assiniboine River is habitat to about 40 species of fish; the most common
includes walleye, white sucker, northern pike, and perch (MWS, 2002), and its shore supports
numerous plants and animal species. it is evident that over enrichment of the river with nutrient
coukd become a limiting factor to biodiversity along the Assiniboine. It is generally accepted that
discharge of treated wastewater during spawning is not recommended, so discharge is
preferably time to occur after June 15% of each year. To protect water quality and minimize any
effects on fish, strict adherence to maximum nutrient levels in the treated wastewater as
specified in the Licence will be ensured. Participation in rwtrient reduction programs by
stakeholders is also recommended to further manage nutrient loading.

Based on information from Manitoba Conservation's Wildlife Branch
(http:/Awww. manitoba.ca/conservation/wildlife/index.html), no wildlife habitat reserves of areas
exist in the immediate vicinity of the proposed devetopment, since the development will be on
farmiand owned by the Lakeside Colony.

7.5 Heritage Resources

mm-m&mmmmmmmmmmmmwm,
the Grey Nun's Convent (1066 PTH 26, St-Francois Xavier, Mbj, the St Paul's Anglican Church
(4813 PTH 28, St-Francois Xavier, Mb) and the Warkentin’s Blacksmith Shop (2172 PTH 286, St-
Frangois Xavier, Mb).

The Grey Nun's Convent (49°54'45"N 97°32'21"W) is located approximately 1.7 km north east
ammmmmmmm.mmmmm
away from predominant winds in spring time should virtually guard visitors against most
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occurrences of odour nuisances from the facility. Whereas both of the Warkentin's Blacksmith
Shop (49°57°50°N 97°37'42°W) and St Paul's Anglican Church (50°02'59"N 97°50'13'W) are
situated North West of the facility, separation distances of 7.8 and 25 km should be more than
sufficient to eliminate any odour concerns from the proposed facility.

7.6 Gasoline and Associated Product Storage

No storage of gasoline or associated products is expected on site due to the proposed
development. Refueling station and storage of petroleum products are located within the Colony
main facilities to the North of the proposed lagoon, well removed from the Assiniboine River

7.7 Socio-economic Implication

Mmmm'emmmimpadsamamm,mmmﬁchMBm
likely.

8. Maintenance, Inspection and Monitoring

WMMMWWWW&EM,WMMMM
season, among which are grooming of the berms, and maintenance of the lagoon's cells. The
ukesideCobnymueiMasignastaﬁtobekammmdasamsmm
operator, or else contract the operation of the facility to an outside certified operator.

8.1 General Maintenance

Wﬂe&ewﬁﬁebems-wiﬂhegrassedaspmdmmmdﬂmm,#ism
that the intemal berm slope should be grassed to the depth of the freeboard in hoth cells to
prevent erosion during and after commissioning. Regular mowing of the grass on the outside
embankments is required to minimize and discourage use by burrowing rodents which may
impair the facility’s berm integrity.

mmmmmmmmmfmmammmm
rodent’s burows. Anyerosiendamageshomdbefepairedassomsposﬂﬂebyﬁngm
and compacting in clayey material. Any rodents should be eliminated from the berms and the
rodent burrows filled in.

w«-mmwmwmm-mmmmdm
embmm.ismqe&edmmauoverp&pu!aﬁonbymm Significant popuiations
daquaﬁcphﬁsmmﬁaaﬂeamwmofoxygenmmmm&my
mmﬁmm-m,mmmbemmmmmmm
surface of the wastewater further reducing the efficiency of the natural treatment process.
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8.2 Operation Monitoring Requirements

Operation of the lagoon will be relatively self-sufficient, however regular inspections are required
to ensure operation and water flows are occurring as designed, and do not become clogged
with debris or ice.

During moderate ternperature when the lagoon surface is free of ice, it should be noted whether
the wastewater introduced into the primary cell is dispersed evenly or whether it is short-
circuiting to the cross-over into the secondary cell. Odour levels are to be assessed and if
excessive, the cause of the odours determined and reclified. General condition of the
embankments and each rip-rap feature protecting the berms and discharge route should be
assessedfdrdmnagemwkﬁmﬁmem,ordimmmmdasnemsswy.

Wermcn#e&:gb&nﬂedhdﬁcﬁngfmﬁmnpbhgmdvaﬁfﬁng&ﬂﬁmmmm
between the two cells is not frozen. This can be accomplished by comparing that the water
tevels in the primary and secondary cells are the same.

9. Construction Schedule

it is proposed that construction would begin as soon as the Environmental Licence has been
granted and weather conditions are favorable. For practical purposes, construction would be
best to be undertaken between May 1% and October 31* to avoid chaflenges associated with

10. Decommissioning of Existing Facilities

mmmwlmmmmmmmmwms
commissioned, or else the next growing season following compietion of the new facilities,
whichever comes first. Decommission will be accomplished in three (3) phases.

Emptying of the facility. Upon severing the wastewater pipeline to the existing facility and re-
mgmmmmmem,mmwmmetomssmmm
quality parameter meet the requirements shown at Table 1. if so, discharge to the Assiniboine
me:tmwmmsnmwmmmmmmsfmm@emmmm
EnvironmentActh:emeissuedformepmposedfacﬂity, if not, the effiuent will be sampled
againeimerinearty()ctaber,oreaﬂynayofﬁ)efoﬂoudngyeaf. in the event that the effluent
quality parameters are not met in terms of BOD;s, coliforms or phosphorus, remedial action
m&@dwﬁm,dﬂhﬁme@orﬁdﬁmﬁaiumﬁﬁbemwm
Thefadtﬁyﬁﬂbem&pﬁedbymphgoﬂtheeﬁuaﬁ,ﬁﬁm&a@hﬁm,@%fmoﬂw
bottom.

Disposal of shudge by land application. The contents of the last 1 m of the facility will be
sampied for nilrogen and phosphorus condent. Prior and during application the facility's sludges
Mﬂbeagﬁa&edmmmndﬁmmmﬁmmmﬂymmwmm
manure storage facilities. The faciiity's siudge will be fand applied in accordance with the
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practices used by Lakeside Colony for fivestock liquid manure, at rates based on crop removal
for nitrogen or phosphorus, whichever dictates the lowest application rate.

Final decommission of the facility. It is proposed that the facility will be filled with clean
surface water, and used as a permanent water pond for wildiife.

11. Funding

Construction of the domestic lagoon will be funded primarily by Lakeside Holding Co Lid. Some
funds may be available indirectly through Agriculture and Agri-Food Canada.
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DATE: 2012/04/0% MANITOBA TITLE NO: 173948671
TINE: 12:01

STATUS OF TITLE PAGE: 1
STATUS OF TITLE...... ACCEPTED PRODUGED FOR.. X
ORIGINATING OFFICE... WINNIPEG ADDRESS.......
REGISTERING OFFICE..., WINNIPEG
REGISTRATION DATE.... 2000/08/01

COMPLETION DATE,.....  2000/08/08
: CLIENT FILE... NA
PRODUCED BY...  J.JOYAL

LEGAL DESCRIPTION:
LAKESIDE HOLDING CO, LTD.

IS REGISTERED OWNER SUBJECT TO SUCH ENTRIES RECORDED REREON, IN THE
FOLLCWING DESCRIBED LAND:

PARCEL 1: W 1/2 OF RL 53 AWD

ALL OF RL 54 TO 57 PARISH OF ST FRANCOIS XAVIER

EXC FIRSTLY: DRAIN PLAN 1380 WLTO

SECONDLY; ROAD PLANS 4137, 5066, 5815, 8750 WLTO AND 38665 WLTO
EXC OUT OF SAID RL 57 ROAD PLAN 4623 WLTO AND

EXC OUT OF SAID RL 53 ALL THAT PORTION CONTAINED WITHIN THE FOLLOWING
LIMITS;

COMMENCING AT THE INTERSECTION OF THF NORTHERN LIMIT OF MAIN HIGHWAY
PLAN 552 WLTO WITH THE EASTERN LIMIT OF THE W 1/2 OF SAID RL 53
THENCE WLY ALONG THE SAID NORTHERN LIMIT 384.35 FEET

THENCE NELY ON A COURSE WHICH FORMS AN ANGLE QN ITS EASTERN SIDE
WITH THE SAID NORTHERN LIMIT OF 85 DEGREES 30 MINUTES 129.05 FEET
THENCE ¥LY ON A COURSE WHICH FORMS AN ANGLE ON ITS SOUTHERN SIDE
WITH THE LAST DESCRIBED CQURSE OF 128 DEGREES 7 MINUTES TO THE SAID
EASTERN LIMIT OF THE W 1/2 OF RL 53

THENCE SLY ALONG THE SAID EASTERN LIMIT TO THE POINT OF COMMENCEMENT

PARCEL 2: W 1/2 OF OTM LOT 53 AND ALL OTM LOTS 54 TO 57
OF PARISH OF ST FRANCOIS XAVIER

EXC QUT OF SAID PARCEL 2

FIRSTLY: RAILWAY PLANS 5111 AND 5112 WLTO

SECONDLY: DRAIN PLAN 1380 WLTO

THIRDLY: ROAD PLAN 5815 WLTC

FOURTHLY: WATER CONTROL WORK PLAN 9321 WLTO AND

EXC OUT OF SAID LOTS 53 TC 55 ROAD PLAN 4037 WLTO AND
EXC OUT OF SAID LOT 57 ROAD FLAN 4623 WLTO

PARCEL 3: PARCEL A PLAN 3B489 WLTOQ
IN RL 58 PARISH OF ST FRANCOIS XAVIER.

ACTIVE TITLE CHARBE(S):

165002/1  ACCEPTED - CAVEAT ' REG’D: 1956/04/03
FROM/BY: MAN POWER COMMISSION ,
TO:
CONSIDERATION: ' NOTES: RL 53 PLAN 5673

CERTIFIED TRUE EXTRACT PRODUCED FROM THE LAND TITLES DATA
STORAGE SYSTEM ON 2012/04/04 OF TITLE NUMBER 173948671

hkkukxrsnn® STATUS OF TITLE 1799486/1  CONTIHUED ON NEXT PAGE #dbinlinkickk
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MANITOBA

DATE: 2012/04/04 TITLE NO:  1739486/1
TINE: 12:01
L STATUS OF TITLE PAGE: 2
STATUS OF TITLE...... ACCEPTED PRODUCED FOR.. X
ORIGINATING OFFICE... WINNIPEG ADDRESS.......
REGISTERING OFFICE... WINNIPEG
REGISTRATION DATE.... 2000/08/01
COMPLETION DATE...... 2000/06/08
CLIENT FILE... A
PRODUCED BY... J.JOYAL
ACTIVE TITLE CHARGECS):
f ™
D66522/1 ACCEPTED MISCELLANEGUS REG’D: 1959/07/14
DESCRIPTION: 0/C 1880/58 & AMEND CLOSE DR PL 1380 IN OTM PL7060
;gnniaY:
CONSIOERATION: NOTES: PARCEL 2 PLAK 7060
H9488/1 ACCEPTED MISCELLANECUS REG'D: 1966/09/29
DESCRIPTION: 0/C 1122/66 CLOSES DR PL1380 AFFECTS LOT 57 PCL 2
;gﬂH/BY:
CONSIDERATEON: NOTES: PARCEL 2 PLAN 8321
85.96298/1  ACCEPTED CAVEAT REG’D: 1986/10/11
;gon/svz MAN. TELEPHONE SYSTEM
CONSIDERATION: NOTES:  PART RL 53 TO 55
86-93924/1 ACCEPTED CAVEAT REG’D:t 1386/09/10
;son/nv: MANTTOBA HYDRO
CONSIDERATION: NOTES: AFF: PARCEL 3
87-1428/1 ACCEPTED CAVEAT REG’D: 1987/01/07
;gDH/BYS MAN. HYDRD ELECTRIC BOARD/MAN. TELEPHONE SYSTEM
H
CONSIDERATION: NOTES: PART RL 57
2326508/1  ACCEPTEDR CAVEAT REG'D: 1998/11/23
DESCRIPTION: EASEMENT
;30“[57: MTS COMMURICATIONS INC.
CONSIDERATION: NOTES: AFF: PART PARCEL 1
2326508/1  ACCEPTED CAVEAT REG’D: 1998/11/23
DESCRIPTION: EASEMENT
;gﬂ“fﬂ‘: MTS COMMUNICATIONS INC.
L CONSIDERATION: NOTES: AFF: PART PARCEL 1 )

CERTIFIED TRUE EXTRACT PRODUCED FROM THE LAND TITLES DATA

STORAGE SYSTEM ON  2012/04/04 OF TITLE NUMBER

seiensiriiadie STATUS OF TITLE

800/700d 5E:Z) ZLOZ G Jdy

1739486/1
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DATE: 2012/04/04 . MANITOBA TITLE ¥0: 173948671
TIME; 12:01

STATUS OF TITLE PAGE: 3
STATUS OF TITLE...... ACCEPTED PRODUCED FOR.. X
ORISINATING OFFICE... WINNIPEG ADDRESS.......

REGISTERING OFFICE,.. WINNIPEG
REGISTRATION DATE.... 2000/08/01
COMPLETION DATE......  2000/08/08
. CLIENT FILE... NA
PRODUCED BY...  J.JOYAL

ACTIVE TITLE CHARGE(S):

2326510/1  ACCEPTED  ~ CAVEAT REG’D: 1998/11/23
DESCRIPTION: EASEMENT
rgnulat: MTS COMMUNICATIONS INC.
TO0:
CONSIDERATION: NOTES: AFF: PART PARCEL 3
249369371  ACCEPTED MORTGAGE ' REG’D: 2000/06/05
FROM/BY : LAKESIDE HOLDING CO, LTB.

T0: CANADIAN IMPERIAL BANK OF COMMERCE
CONSIDERATION: $4,000,000,00 NOTES: )

ADDRESS(ES) FOR SERVICE:

cT E AND ADDRESS POSTAL CODE
ACTIVE LAKESIDE HOLDING CO. LTD. : ‘R4K 1B1
5600 PR. 241 NORTH
CARTIER MB
ORIGINATING INSTRUNENT(S): \
mﬁﬁiﬁ?ﬂﬁﬁ: RATION AU BE-  REG. DATE CONSTDERATION SWORN VALUE
2512301/1 TREQ 2000/08/01 $0.00 $0.00

PRESENTED BY:  LAND MANAGEMENT SERVICES
FR¥g= LAKESIDE HOLDING CO. LTD,

FROM TITLE NUMBER{S):
1727060/1  BAL

LAND INDEX:

LoT TYPE PARISH

53 OUTER THO MILE LOT ST FRANCOIS XAVIER
ROTE: EXC PLANS

B4 QUTER TWO MILE LOT ST FRANCCIS XAVIER
NOTE: EXC PLANS

55 OUTER TWO MILE LOT ST FRANCOIS XAVIER
NOTE: EXC PLANS

56 OUTER TWD MILE LOT ST FRANCOIS XAVIER

NOTE: EXC PLANS

CERTIFIED TRUE EXTRACT PRODUCED FROM THE LAND TITLES DATA
STORAGE SYSTEM ON 2012/04/04 OF TITLE NUMBER 1739486/1
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DATE: 2012/04/04
TINE: 12:01

STATUS OF TITLE......
ORIGINATING OFFICE...
REGISTERING OFFICE...
REGISTRATION DATE....
COMPLETION DATE......

MANITOBA
STATUS OF TITLE

ACCEPTED PRODUCED FOR..
WINNIPEG ADDRESS. ......
HINNIPEG

2000/08/01

2000/08/08

CLIENT FILE...
PRODUCED BY...

TITLE NO:
PAGE:
X
NA
J.JOYAL

1739486/1
4

LAND INDEX:
L TYPE

PARISH

b7 CUTER TWO MILE LOT ST FRANCOIS XAVIER
NOTE: EXC PLANS

53 RIVER 10T

ST FRANCOIS XAVIER

NOTE: EXC PART AND PLANS

54 RIVER LOT

HOTE: EXC PLANS

55 RIVER LOT

DTE: EXC PLANS

N
56 RIVER 10T

NOTE: EXC PLANS

57 RIVER LOT-

NOTE: EXC PLANS

LAND INDEX:
LoT BLOCK

A
NOTE:

ST FRANCOIS XAVIER
ST FRANCOIS XAVIER
ST FRANGCOIS XAVIER
ST FRANCOIS XAVIER

SURVEY PLAN

38489

ACCEPTED THIS 15T DAY OF AUIGUST, 2000
BY J.MOFFAT FOR THE DISTRICT REGISTRAR OF
THE LAND TITLES DISTRICT OF WINNIPEG,

CERTIFIED TRUE EXTRACT PRODUCED FROM THE LAND TITLES DATA

STORAGE SYSTEM ON 2012/04/04 OF TITLE RUMBER

1739486/1.
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Appendix B
Site Location in
Whitehorse Plains Planning District
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Appendix C
Geo-Technical Information
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15-1599 Dugaild Road
Winnipeg, MB R2J OH3

Phone: 204.668.9652
Fax: 204.668.9204
W_ E-mail: sme@southmaneng.com
i
d
TEST HOLE LOGS
For: Lakeside Holding Co. Lid. Test Hole Logs by: Peter Grieger, P. Eng.
Operation: Domestic Lagoon Dritling Performed by: Kletke Erviro Driffing
Location: Lot 56+57 Date: March 26, 2012
RM: Cattier Land Location: NW 28-2-4E
City/ Town, Prov.: £lie MB.
TEST Hole #1 {existing EMS site)
80-1 Topsoll
¥-5 Clay fill material
5'-10.5 Sandy clay mixture, wet, low plasticity
165 - 15 Grey Clay with impurities 10.5’-12.5', moist, high plasticity
Test Hole #2
-5 Medium, sand frozen, wet below 3°
510 Sanddy bearing silty at 9.5, moist
10—-135 Sand, wet, medium grain
135 -1% Grey sand with organic deposits
TYestHole #3  Test holes #3 to 45 were spaced linearly at 308 intervals
p-25 Mattled day + topsoil
25 -¢ Brown silty clay, medium plasticity with slight silt inclusion
&' - 10 Brown silty soft clay, oxidation flacks below 7°, med-high plasticity
- 1% Consistent brown silty clay, oxidation flecks below 7', med-high plasticity
15 ~20' Brown silty clay with shight silt inclusion, soft, sticky, high plasticity
Xy -26 Brown silty clay with grey day, soft, sticky and moist
26’ -27.5 Grey day with flecks
275 -30 Graveily clay with sand fraction, wet, light grey

Water level 11" below grade
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Test Hole 4

0-25 Mottled organic content with silty clay
25 -¢ Brown clay, with sifty inclusions, slight oxidation, medium plasticity
& -1t Brown silty day, medium plasticity, shght oxidation
10 - 1% Consistent greyish brown color, silt inclusion, soft
15 - 20 Greyish, clayey, slight silt inclusion, with pebbles, med-high plasticity, color transitioning to

brown around 17
-2y Transition to very greyish color, with some pebbie inclusions, high plasticity and soft
25" 307 Calor changing to darker grey at 27’ with silt inclusions, big particles {cobbies) visible,

highly plastic and soft.
Water level at 27,
Test Hole #S
o-25 Darker grey, sitt and arganic inclusions, sediment and roots visible, low to med

plasticity,

25 -8 Lighter grey coloration and medium plasticity, plant root pieces visible
& -1 Color transitioning to lighter grey, sitt and pebbles inclusions, slight oxidation, hard feel and
_ medium plasticity
0 -15 Consistent grey color, silt and pebble inclusions, medium plasticity, dry/hard
15 -20 More greyish toward 17°, pebbles very inclusive between 17° and 20, silt visible, medium plasticity
20— 25 Color consistent, pebbles inclusions all the way, silt visible jhard, medium plasticity
2530 Color darkened fram 26, silt inclusions, light pebbie visible, higher plasticity alf through, grave! particies

inclusions just from 28" depth, softer in feel.

Water lewel at 28°.

TestHole#5  Test Hole from #6 to 38 are linearly and evenly spaced by 350/

025 6" top soil, dark grey in coloration

25 -¢

& - 10 Pebhbles visible, light grey color, siit and pebbied inclusion, slight oxidation towards the 1 depth
low plasticity

w-15 Consistent fight grey color at first, changing near 15°, slight siit inclusion, slight oxidation, medium plasticity

19 -0 Slight oxidation and pebbles inclusions, color darkened towards the 18" depth, stilf light grey in color above 18",
high plasticity

20 -25 Color darkening towards the end from 21.5', darker from 23.5' onward, skight oxidation, shight pebble indlusions,
high plasticity

5 -3 Sandy and gravel material from 26.5, hit a boulder at 27.5', dark at the top and very light after 27,
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Test Hole ¥7

0-2.5% 6 top soil, dry and hard in feei, silt inclusion, low plasticity, dark in color

15 -§ Pehbles inclusions

& -1 Cotor lightening toward 10, silt inclusions, oxidation starts around &', down to 10, medium plasticity

10 -15 Consistent color (fightening], dry pebbles and slight oxidation present, slight silt inclusions, medium plasticity

15 - 200 Color from light grey at the top to dark grey at 16 ¥, very slight silt inclusion, slight oxidation at the top,
high plasticity

Xy —-2% Color darkened, very slight silt inclusions, very high plasticity

25 30 Dark ciayey color at the very top before 267, but changes to light grey through the strata. Pebbies inclusions,
till materiai from 28, sandy and gravet material quite visible, silt indusions, soff feel, and high plasticity

Test Hole 48

8-¢ Arcund &” top soil, very hard feel, dark grey in color, silt inclusion at the top, organic layer at 2.5 medium plasticity

& - 10 Color fightening after 6.5 and very consistent throughout, slight oxidation throughout, dry and hard in feel,

10 - 15 Consistent light grey color up to 13.5’ and changing below that depth, sfight cxddation throughout, slight silt inclusions,
medium to high plasticity '
15'—20'  Slight oxidation and pebbies inclusions, color darkening toward 18', still ight grey in color above 18', high plasticity
200 —-25"  Color darkening from 21.5' to further down, slight oxidation, slight pebbie indusions, color darker from 23.5°,
high plasticity
25'—-3¢¢  Sandy and gravel material from 26.5°, dark at the top and very light after 27°, high silt inclusions after 26.5°,
high plasticity
Water level at 27

slight silt inclusions at the top, medium plasticity




Unit 6 - 854 Marion Strest, Winnipeg, Maniloba, R2J 0K4
Phone: (204) 233-1694  Fax: (204) 235-1579
oL E-mail: eng_tech@mis.net

ARITED www.eng—tech.ca

September 16, 2014 File No.: 14-408-16

South-Man Engineering

37084 Hazelridge Road, Box 18, Group 30, RR1
Anola, MB

ROE QA0

ATTENTION: Peter Grieger, P. Eng.
RE: IDE COLON

Dear Mr. Grieger

ENG-TECH Consuiting Limited {(ENG-TECH) has completed the requesied anaiyses of 7 solf samples
from the above project. The laboratory soil analyses consisted of the following:

« Parlicle Size Analysis (7)
o Atterberg Limits (7)
s Moisture Content (7)

The above tests were conducted in accordance with the current ASTM Standard Test Methods D 422,
D 4318 methndg B and D 2216.

The results of the Atterberg Limits and insitu moisture contenis are shown on Table 1. Also attached
are the grain size distribution resuits shown on the Parlicle Size Analysis Reporis (Ref. No's. 14-408-16-
1,234,56.7).

Soils with index properties such as the samples submitted, would be expected to achieve a hydrauiic
conductivity value in the order of 1 x 10 7 cm/sec when remoulded and compacted to 95 percent of
maximutn dry density at plus or minus two percent of optimum moisture content.

ENG-TECH trusts this is all the nformation you require. if you have any questions, please contact the

Sincerely,

G-TECH Consulting Limited

Danny Holfeld, Principat
Manager of Opesations

DiHfteh

Altachments: Table 1
Parficle Size Analysis Raports {(Ref. No's, 14-408-16-1.2,34.58.7)

PARN A rejactsltniSeenh-ban Engineernginibiohesaie Coiony Dommstic LagosnfHydundic Comductity itier Sept 16, 2014950



20 HLOZ ‘91 190 | sige ) Bshieuy pogiucoBe ansawing Auo) spisaye gy Bopssubu B unesIBgrRIalticy LOZvd

£5 1z vL LA s .caenm__u.ww mﬁﬁwmﬂw ep‘Ho | 0T | £9vEOVRL - gHL
oy 2z .8 90 |y Eenmnmw et oBu ke Ho | O | eveorbL | - g HL
i5 6z z8 912 | s umosg e onemd ooy Aep Ho | S | SOVBOPEL | g HL
zs 2z pL 188 | e e oa B et Ho | ST | veisowvl | - | LML
65 9z g8 VOB | e umoig s el S o g | S | Eeveorn | LHL
0 6l 68 OeE WIS 'UMOIQ pep ,wmwﬁn ubiy ‘Aep 'Ho | Tt Z-0L-80r-vl y gHL
6s 1z 08 082 | s umoiq s anou v Aep o | S4 | vevEOrvE | - | oMl
A wanoyssad ol | v |adlls|
NOO9DYT J11SINO0A ANOTIOD JAISINYT
SISATYNY F1dAVS TI0S
L Favl
TabEg NSV K ST

OL-B0b-p1 1ON all ' BureauiBLT UBI-ANOS

32




South-Man Enginesring
37084 Hazeiridge Road, Box 18, Grp 30, RR1
Ancla, MB

ROE 0AD

ATTENTION: Peter Grieger, P.Eng.
PROJECT: LAKESIDE COLONY DOMESTIC LAGOON

PARTICLE SIZE
ANALYSIS REPORT

Fite No.: 14-408-16
Ref. No.: 14-408-16-1

Test Hole No. TH& Sample No. - Depth: 7.5
Sampled By: Client Type of Sample:  Grab Source: Projact Site
Daie Ssmpled:  Aprii 2014 Date Receivad: Sept 2114 Date Tosted: Sept 5/14
SAND GRAVEL
LAY LY
;13 MM HCOARSE e TOAFSE
i
1 SIZE (mm)} PASSING
SNRARY 4750 | 1000
R T 2.000 98.5
s 0.850 98.1
2 RERE 0.425 7.6
3 r 0250 | 972
o : [ 0.150 96.8
E : P 0.075 96.1
tw | i 0.027 029
g it 0017 | 927
N N 5 o 0.010 828
S5 I R L A ! o 0.0071 | 8as
2.0 [ RS Y T T 60051 | 840
SH A R N . . 0008 | 725
00 b i L Gl i Sl soon | eai
0.001 0.01 0.1 1 i0
SIEVE SZE frmn])
Porcortof:  GRAVEL {0.0 %), SAND (3.8 %), SILY {23.2 %), CLAY {72.9 %)
Sample Description:
COMMENTS:
ENG-TECH Consulting Limited
per (_?/“"
Contact: Danny Holfeld, Principal

PRI PmiectsWOB South-Mar,_EngineeringiiG{Lakeside Colory Domeatic LagoonieyTR14.408-16. thy

Ph: {204} 233-1694 Fax: (204} 235-1579



ECH R v PARTICLE SIZE

Lo gl ANALYSIS REPORT
South-Man Engineering File No.: 14-408-16
37084 Hazeiridge Road, Box 18, Grp 30, RR1 Ref. No.: 14-408-16-2
Anola, MB
ROE 0A0

ATTENTION: Peter Grieger, P.Eng.
PROJECT: LAKESIDE COLONY DOMESTIC LAGOON

Test Hole No. TH6 Sampie No. - Dapth: 1
Sampled By: Cllent Type of Sampls: Grab Source: Projact Site
Dato Sampled:  Apsi 2014 Date Recelved: Sept 2114 Date Testod: Sept 5714
SND GRAVEL
CIAY | ST .
3 L L ) LOARSE

100.0
SIEVE [PERCENT
SIZE (mm)} PASSING
800 3 mom 4.750 100.0
: 2000 | 000
0.850 %0.6
2 0.425 99.2
§ 60.0 6.250 98.7
o 0.150 97.9
5 0075 | oo
‘é‘ 40.0 ; : o027 L2 ly
] : : 0.017 0.0
@ $ 0o | wro
; , ¥ | ; ogara | s
20.0 5 T SOl T Tk l 0.0053 7.5
! Lo AR N I DoMZe | 660
e oozt | o7
0.0 1 U A S N OO 0 AT i) o012 4B.0
0.001 0.0 0.1 1 10 100
SIEVE SIZE {rrum)
Percent of: GRAVEL (0.0 %), SAND {3.0 %), SILT {40.4 %), CLAY (56.6 %)
Sample i :
COMMENTS:
ENG-TECH Consulting Limited
por (D ¥
Conlact: Danny Holfeld, Principat

Ph: {204) 233-1604 Fax: {204} 2351579
P01 ProjectsMDBlSauth-Man_EdginseningR 18Lakeside Colony Domestic Lagaonf fTAI4-408-16-Zhyd



BN Uit 6 - 854 Marion Strect
b Winnipeg, Manitoba ARTICLE SIZE

=TECH IR P Size

N LimiTeDn ' eng_ techidmis.nel ANALYSIS REPORT
South-Man Engineering File No.:  14-408-16
37084 Hazelridge Road, Box 18, Grp 30, RR1 Ref. No.: 14-408-16-1
Anola, MB
ROE CAD

ATTENTION: Peter Grieger, P.Eng.
PROJECT: LAKESIDE COLONY DOMESTIC LAGOON

Test Hole No. ™7 Sample No. - Depth: oy
Sampled By: Clisnt Type of Sample: Grab Sougce: Project Site
Data Sampled:  April 2014 Date Receivad:  Sept 214 Date Tested: Sept 514
SAND GRAVEL
CLAY 5L
e VEDM  JOMRSE e {OARSE

1000
SIEVE |PERCENT
il SIZE trwn)l PASSING
80.0 ] 4750 | 1000
: 2000 | 699
o 0850 | 908
z ] oas | 98
g %00 | 0250 | 884
& 3h 0.150 9.2
5 : r 0.075 8.7
g 400 ot , IREE i 0026 | 9s8
g ; I ! e ; 0017 | s
* » RN . | 0010 | w58
| » ; e e
200 | | | NI | 0009 | w0
TI5 T i e ] cows | 7as
S e b N | i ooms | 78S
00 Chi AR f' : : 1’; i L i1 . l o001t 755
0.001 0.01 0.1 1 10 100
SIEVE SIZE [mm)
Percontof:  GRAVEL (0.0 %), SAND (1.3 %), SILT {20.2 %), CLAY (7B.5 %)
Sampile Description:
COMMENTS:
ENG-TECH Consulting Limited
vor (T
Gontact: Danry Holleld, Principal

Ph: (204} 233-1694 Fax (204) Z35-1579
P01 AP wiects 10N Soulh-Maa_Engineariag A 15{L slaesiin Colony Dorrsiic LageonHYTR14.408-16-3hyd



Uni{ § - 854 Marion Street

gzzgm&':g. Manitoba PARTICLE SIZE
L bensiten eng_tech@mis.net ANALYSIS REPORT
7 _ www.eng-lech.ca
South-Man Engineering Fie No.: 14-408.18
37084 Hazeiridge Road, Bax 18, Grp 30, RR1 Ref. No.: 14-408-16-4
Annla, MB
ROE OAD
ATTENTION: Peter Grieger, P.Eng.
PROJECT: LAKESIDE COLONY DOMESTIC LAGOON
Test Hole No. THT Sample No. - Depth: 25
Samplaed By: Cliarg Type of Sempla: CGrah Source: Froject Site
Date Sampled: April 2614 Date Received: Sept 2114 Date Tested: Sapt 8514
SN0 GRAVEL
LAY LY
TE =R ,M e TOMRSE
SIEVE {PERCENT]
SIZE (mm)] PASSING
16.000 $00.6
12.500 9.0
© 8.500 99.0
z 4.750 8.0
?ﬁ 2.000 80.7
o 0.850 948
5 0.425 9.2
S 0.250 53.9
g 0150 | 924
0.075 0.2
00288 a1.2
S.0182 728
; 4.0108 02
: HE 00075 | raz
: 2 K L opass {750
0.001 0.1 1 10 100 00027 | 7
SIEVE SIZE [mm] 0.0020 e
0.0012 60.6
Percentof:  GRAVEL (1.0 %), SAND (8.9 %), SILT (25.1 %), CLAY {65.1 %)
Sampis Description:
COMMENTS:
ENG-TECH Consulting Limited
per (S
Contact: Danny Holfald, Principal

Pi: (204} 233-1684 Fax; (204) 235-1579

PRI rojec\ 0 Souih-Man,_Engireering M 1B{Lakeside Codorry Domesbic Lagoon YD £-408- 15-4hyd



Unit 6 - 854 Marion Strest

_ §  Ninnipeg. Manitoba PARTICLE SIZE
trinG l_.rmr. en eng_lechimis.net ANALYSIS REPORT
Sauth-Man Enginesring FileNo.: 14-408-16
37084 Hazelridge Road, Box 18, Grp 30, RR1 Ref.No.: 14-408-16-5
Anola, MB
ROE 0AD

ATTENTION: Peter Grieger, P.Eng.
PROJECT: LAKESIDE COLONY DOMESTIC LAGOON

Test Hole No. THS Sampia No. - Depth: g
Sampled By: Cilient Type of Sample: Grab Source: Project Site
Date Samplect:  Apri 2014 Date Received: Sept 214 Date Tested: Sapt 8114

o SIEVE |PERCENT
B s;zs{mJ PASSING
4750 | 1000
2.000 99.7
® 0.850 935
< ‘ D425 2.1
® 0250 | oem
o D.150 98,7
s j po7s | 983
3 L 0027 | 974
i v 0017 9d.4
8 : 0010 | 948
o oooro | o6
: 1 i 0.0049 B84.5
, BN _ i 00025 | 885
; . ‘l : RN ‘ : 00019 | 824
0.0 +—i 4 il ! |> L 00011 5.4
0.001 0.1 1 10 100
SIEVE SIZE [mm}
Pearcant of; GRAVEL (0.0 %), SAND (1.7 %), SILT {14.4 %), CLAY {83.9 %)
Sampie Description:
CONMENTS:
ENG-TECH Consulting Limited
el 2 T~
Coniact, Danny Hoifaid, Prindipal

Ph: (204) 233-1684 Fax: (204) 2351579
PI2014Projects OB outh-Man_Ersirrering}i16{Lakesits Colory Domesic | agoonfiiYDi14-408-15-Stwd



wrinG bisor

Ancia, MB
ROE 0AD

ATTENTION: Peter Grieger, P.Eng.
PROJECT:; LAKESIDE COLONY DOMESTIC LAGOON

Fiie No.:
37084 Hazeiridge Road, Box 18, Gm 30, RR1 Ref. No.:

PARTICLE SIZE
ANALYSIS REPORT

14-408-16
14-408-16-6

Tast Hola No. THE Sample No. - Depth:
Sampied By: Chont Type of Sample: Grab Source:
Date Samplect:  April 2014 Deote Roceived:  Sepl 2114 Date Tested:

LAy ST

100.0 T

800 - -

R
Lo ¥ 3
0.0 ‘ et : = : :
0.001 0.01 0.1 1 10 100
SIEVE SIZE [mm]

2 5/3; : | ,
= o i :Tl :
g w00 y : | -
& / ' I I
3 z L NI
& : - ol
g‘"‘w ! ; AN T e
b IR Sl , I
! R I il ; Pl
Y i N A
200 T e T e
! :” i i,i ! !

Parcentof:  GRAVEL (0.0 %), SAND (3.1 %), SILT (40.0 %), CLAY {56.9 %)
Sample Description:

COMMENTS:
2

W0

Project Size
Sept 8/14

SIEVE
SIZE {

PERCENT

4.750

8.850

0425

0.150

8.078

a.0xr

o017

0010

Q3073

0.0053

0.0028

0.0021

0,007

ENG-TECH Consulting Limited

S Y
L Ganny Holteld, Principal

Ph: {204} 233-1694 Fax: (204) 235-157%

PRI AProjecis IS outh-Man _Enpirmering 3 18{Lakeside Colory Domastc LegoonHYLN4-408-165-Ghyd



Linit 6 - 854 Marion Strest
Winnlpeg, Manitoba

R2J OK4
eng_techiimis.net
www.sng-tech.ca

v LeriTen

37084 Hazelridge Road, Box 18, Grp 30, RR1
Anola, MB
ROE 0AD

ATTENTION: Peter Grieger, P.Eng.
PROJECT: LAKESIDE COLONY DOMESTIC LAGOON

PARTICLE SIZE
ANALYSIS REPORT

File No.:
Ref. No.:

14-408-16
14-408-16-7

Test Hole No.

Sampied By: Client
Date Sampled:  April 2014

THA Sample No.
Type of Sample: Grah

Dste Received:  Sept 214

Project Sits
Sept 8714

CLAY k)

L 3 I H
i I} (R
s b _‘ ;; smjmm
i o C SIZE {mm)} PASSING
80.0 : 4750 | 1000
| : ; ! 2006 | ¢as
! i i ogse | 982
2 T B : 3 | 0425 97.1
3 60.0 " i ' " o250 | w62
& 15 il 0130 | 651
= i R P oo7s ! 833
1] | ' f ‘ ; g
9 400 — i ST Lok 0027 | s21
o b S A n 0.017 | 681
. E ! : i
- 1 RS e 0010 | 833
[ :1 ‘ 55 i IREEE
200 B i RERN 1t 00072 | 832
’ Pl i [k L N T 0.0052 80.3
P b i Pl P 00026 | 719
R Lo P i N a D020 6.1
0.0 S LS O B B 1 L [ 00012 | 603

0.1 1
SIEVE SIZE [mm]

"0.001 0.01

Percentof:  GRAVEL (0.0 %), SAND (6.7 %), SILT (26.8 %), CLAY {66.5 %)

Sample Description:
COMMENTS:

PR01AProectsMOM South-Man_Engineating L i6{Lakesine Colony Domestic Lageon 35YIN14-408-15- Thyd

10

ENG-TECH Consulting Limited

S A
 Ganiy Hotleld, Princigal

Ph: (204) 233-1684 Fax: {204) 235-1579



Appendix D
Construction Drawings For The Proposed Wastewater Treatment
Lagoon
To Service Lakeside Colony
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