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1 Executive Summary  
 

Westview Colony is the proposed daughter colony of Delta Colony situated near Austin, MB. As 
customary for Hutterite Brethren Colonies, Delta Colony has currently grown to a size and 
population which warrants the establishment of a new daughter colony, Westview Colony. It is 
anticipated that over time that this colony will grow to approximately 150 people, at which 
point the Colony will again undertake plans to establish another separate daughter colony. The 
proposed wastewater treatment lagoon is expected to service the domestic wastewater needs 
of this colony in addition to the operation of a seasonal livestock meat slaughter and packing 
facility, which will also contribute to the wastewater treatment volume and organic load.  
 
As typical for Colonies, Westview Colony owns vast stretches of land and holds agricultural land 
adjacent to the existing facility, where construction of a new wastewater treatment lagoon is 
logical. A geotechnical investigation revealed that the soil at the location of the proposed 
development is suited for the construction of a wastewater treatment lagoon utilizing a 
recompacted clay liner constructed using the in-situ clay.  
 
Owing to its location, the proposed site is ideal to mitigate any nuisance concerns to 
neighbours. No impacts to wildlife or fish are anticipated as a result of the proposed 
development. The new wastewater treatment lagoon will provide the opportunity for 
Westview Colony to fulfill their obligations with respect to environmental performance and 
protection.  
 
Following issuance of an Environment Act Licence for construction and operation of the 
proposed wastewater treatment facility, Westview Colony will take steps to ensure that a 
certified operator will be available to operate the new wastewater treatment facility. 
 

The treated wastewater from the secondary cell will be discharged into a roadside ditch to the 

west of the development site (123W) prior to entering into a first order drain approximately 

1.13 km south of the development site which eventually meets Broughton’s Creek 

approximately 17 km further south of the development site.  It is our understanding that the 

implementation of the proposed wastewater treatment lagoon will be considered a Class 2 

Development under Manitoba’s Environment Act.  
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2 Introduction 
 

A review of Manitoba Conservation records on existing Environment Act Licences suggests that 

there are presently no licensed domestic wastewater treatment facilities nor previous 

applications pertaining to the development of a wastewater treatment facility at the proposed 

location situated at NW 22-14-21W. 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 Regulation MR163/88, and be operated under the licence requirements 

defined by Manitoba Conservation. Westview Colony, through their association with Delta 

Colony are aware of the wastewater treatment process, and have facilitated the preparation 

and submission of a proposal under the aforementioned legislation in order to fulfill the 

regulatory requirements and ensure protection of the environment.  

 

Traditionally, Hutterite Colonies range in size from 120 to 150 persons before an additional 

colony is developed. Therefore, it is proposed that the wastewater facility will be sized to 

accommodate up to 150 persons in the future. The Colony also proposes to operate, on a 

seasonal basis, a small livestock slaughterhouse and packing facility providing for the Colony’s 

own meat and poultry consumption. Liquid waste from this facility will be routed to the 

proposed wastewater treatment facility, while segregated and screened solids from the 

slaughterhouse are treated separately by composting.  

 

South-Man Engineering has been retained to provide the design services for the proposed 

wastewater treatment lagoon. The following information has been compiled to address the 

information requested by the Licensing Procedures Regulation MR163/88. 

 

 

3 Land Ownership and Municipal Land-Use Designation 
 

Westview Colony owns the proposed site.  A copy of the Certificate of Title for the land is 

included in Appendix A. The proposed wastewater stabilization pond is situated on NW 22-14-

21W while the residential infrastructure will be situated on SW 22-14-21W in the Rural 

Municipality of Oakview (Figure 1). 

 

The land where the proposed development is to take place, and the immediate surrounding 

land, are currently used for agricultural production within the Rural Policy Area of the RM of 

Oakview and is used primarily for the production of cereals, oilseeds, forages and pasture.  The 

RM of Oakview Zoning Bylaws consider wastewater lagoons as Conditional Uses.  The 
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development plan states that Rural Policy Areas should be preserved for a full range of 

agricultural activities on prime agricultural land where there are no significant limitations on 

the ability of the land base to sustain such operations, or where there are no restrictions of the 

development of high quality aggregate resources. The development plan further states that to 

support the ongoing viability of agricultural operations all lands in the Rural Policy Area should 

be maintained in large parcel sizes.   

 

There have been no previous studies or activities relating to this potential site development.  As 

the surrounding property is primarily agricultural land, there is little expectation that any 

significant residential development will occur in the area. 

 

 

4 Site Conditions 
 

4.1 Location 

 

The wastewater treatment lagoon is located within the Little Saskatchewan River Watershed, 

approximately 1.76 km from the nearest neighboring rural residence south east of the 

proposed development site.  The nearest urban residential development is Cardale located 

approximately 4.83 km northwest of the proposed project site, Figure 1.  Information obtained 

from satellite images of the site indicates that there are approximately 8 rural residences within 

a 3 km radius of the site and no wastewater treatment lagoons within this radius. However, 

there is one manure storage lagoon, owned by the same colony, located approximately 760 m 

southwest of the proposed development site. 

 

Access to the proposed development site is attainable via PR 355 which runs approximately 

3.70 km north of the development site and intersects municipal road 123W, one of the border 

lines of the property. The site is also accessible from PTH 250 via municipal road 80N which 

intersects with municipal road 123W 2 miles to the west. 
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Figure 1. Location of the proposed wastewater lagoon. 

 

The location where the lagoon is to be situated is such that prevailing winds from the 

northwest, west-northwest and south will not affect a significant number of people in the area 

(Figure 2). The nearest residence to the southeast is approximately 1.76 km away meeting the 

minimum setback requirements set by Manitoba Sustainable Development.  It is anticipated 

that this separation distance will significantly mitigate any odour concerns caused as a result of 

the winds from the west-northwest direction.  The release of odorous hydrogen sulphide gas 

(H2S) from the wastewater treatment system usually occurs during the spring season for a short 

period of time while the ice thaws and the system returns to an aerobic non-odorous condition 

typically coinciding with the melting of ice cover. 
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Figure 2. Wind direction distribution at Shoal Lake station 

https://shoallake.weatherstats.ca/charts/wind_direction-squarterly.html  

 

 

4.2 Groundwater and Surface Water Resources 

 

A review of well logs recorded by Manitoba Water Stewardship (GW Drill Logs) indicates that 

there are no well records in NW 22-14-21W.  However, there are a total of three wells that have 

been drilled in the neighbouring quarter sections (two well records in SW 22-14-21W and one 

well record in NE 21-14-21W).  Review of these well logs revealed that the water table in the 

area is generally in the range of 3.35 m to 8.54 m below the surface. The soil formation in the 

NE 21-14-21W quarter section is generally characterized by the presence of gravely brown till 

surface deposits in the top 6 m underlain by stony grey/brown/shale tills.  The top 30 cm soil 

layers in the NW 22-14-21W quarter section are mainly dominated by black top soils underlain 

by yellow/brown/grey clay till. 

 

In consultation with Tamara Butterfield of Manitoba Sustainable Development, it is confirmed 

that there are no known licensed users of surface water along the proposed discharge path up 

to Lake Wahtopana (Appendix D).  Due to a tortuous path followed by the effluent discharge 

and the length of discharge path, it is anticipated that the effluent reaching Broughton’s Creek 

will be equivalent to the water quality of the creek under normal non-discharge conditions. 

Therefore, the effluent discharge is not anticipated to have any impacts on the Rivers town 

pump site which is located downstream of where the flow would enter Lake Wahtopana. 

Moreover, activities on the surface in this region are generally not considered a significant 

threat to groundwater quality, thereby resulting in a low pollution hazard potential. 

https://shoallake.weatherstats.ca/charts/wind_direction-squarterly.html
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A review of topography in the area indicates that natural drainage patterns from the proposed 

site are to the south away from the closest residences southeast of the proposed site. In 

consultation with Manitoba Infrastructure, it has been determined that there are no records of 

flood damage in the proposed development site (Appendix D).  However, to prevent isolated 

surface accumulations from causing property damage it is recommended that any structure 

built be slightly elevated and graded to enhance drainage.  Structures such as the wastewater 

treatment lagoon will be constructed with inherent flood protection by way of berms which will 

extend at least 1.22 meters above surrounding grade.  Any natural drainage impeded by the 

proposed facility will be re-established by constructing drainage swales with a minimum 0.1% 

slope to ensure ponding does not occur adjacent to the structure. 

 

 

4.3 Soil Conditions 

 

A geo-technical investigation was conducted by South-Man Engineering on December 4, 2017 in 

order to assess the soil characteristics to facilitate construction of the proposed wastewater 

lagoon.  Three test holes were drilled in the vicinity of the proposed lagoon site and 

representative samples were collected for laboratory analysis.  Details of the soil test results are 

included in Appendix C. 

 

Based on the particle size analysis determined on the soil samples, the soil is classified as 

medium to high plastic, silty to silty clay-loam.  Results of the Atterberg Limits test indicates that 

the soil’s Liquid Limit and Plasticity Index are in the ranges of 33%–50% and 20%–31%, 

respectively.  Construction of the wastewater treatment lagoon will utilize in-situ clay as lining 

material as this type of soil has proven to exhibit sufficiently low hydraulic conductivity to be 

able to avoid excessive percolation or seepage of liquid. 

 
 

5 Design Criteria for the Proposed Wastewater Lagoon 
 

The domestic wastewater treatment lagoon will service the wastewater from the residential 

and community facilities proposed at Westview Colony’s premises, as well as the wastewater 

from a small-scale livestock slaughter and packing facility. For the purpose of estimating the 

maximum required facility dimensions, calculations account for a maximum population of 150 

persons at the Colony. In addition, the wastewater from the livestock slaughter and packing 

facility were accounted for; wastewater production for this facility is based on an average 

consumption of approximately 96.3 kg of meat or poultry products per capita annually (FAO, 
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2009). The Colony will also operate a truck wash bay which will contribute wash water to the 

wastewater collection system. 

 

 

5.1 Hydraulic Loading 

5.1.1 Domestic  

 

Hydraulic loading refers to the volume of raw sewage that will flow to 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 water infiltration into the 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/wastewater 

generation. Given a projected maximum population of 150 people at the Colony, the total flow 

is projected to be 37,500 liters per day (37.5 m3/day). The contribution from groundwater 

infiltration into the sewer system is considered negligible due to the absence of high water 

table. 

 

5.1.2 Slaughter house  

 

In addition to domestic wastewater production, there will also be contribution from the 

proposed slaughterhouse to be used strictly for butchering and packaging meat products for the 

Colony’s own consumption.  Based on FAO publication (FAO, 2009), per capita consumption of 

meat in Canada in 2005 was 96.3 kg/person/year.  For beef meat, Iowa State University 

Extension and Outreach determined the percentage yields from live weight killed to dressed 

weight (dressing percentage) and from dressed weight to packaged meat weight (carcass 

cutting percentage) as 61% and 67%, respectively (Thiboumery and Jepsen, 2009).  Therefore, 

average live weight animal killed for consumption per person per year in Canada is calculated as 

236 kg LWK/person/year. For Westview Colony, the total live weight of livestock that would be 

processed annually for consumption by 150 people would be 35,400 kg.  Based on discussions 

with members of the Colony all blood-letting will take place outside of the facility and the 

paunches will be disposed of by means of composting.   

 

Based on the low range of wastewater production from simple commercial slaughter houses 

and low-processing packing houses it is estimated that 760 litres of wastewater will be 

produced per 455 kg of live weight killed.  On an annual basis this represents a total hydraulic 

load of 59,130 litres (59.13 m3).  Although it is likely that slaughtering will not occur on a daily 
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basis, for the purpose of determining the daily hydraulic loading the annual production has 

been divided evenly into each day.  The resulting daily hydraulic loading from the slaughter 

house is 162 litres/day (0.162 m3/day). Preparation and submission of an Environment Act 

Proposal for the slaughterhouse will be completed in the future prior to the development of the 

building when more details are known on the construction and location. 

 

5.1.3 Truck Wash Bay  

 

The truck wash bay is operated on average 2 hours per day, considering heavier uses in the 

summer, and less use in the winter months. The main purpose is for washing domestic vehicles 

and livestock trucks. The Colony intends to ship livestock twice a week, therefore there are only 

two trucks being thoroughly washed and disinfected each week. These trucks are washed and 

have the manure removed prior to returning home from their destination thereby eliminating 

any introduction of livestock manure. The other uses for the wash bay will include washing of 

other farm equipment and domestic vehicles. Nichols (2012) reports amounts as much as 2.4 

m3/truck of wash water production for livestock haul trucks, using pressure spray washers. 

Westview Colony will use a high-pressure washer as the main cleaning tool; the rated flow for 

the high-pressure washer is 13 L/min (Rich Silverman, n.d.). The use of this high-pressure 

washer over a continuous operation for 2 hours would result in 1.56 m3/day of wastewater on 

average throughout the year. 

 

5.1.4 Total Hydraulic Loading  

 

The total combined hydraulic loading for the domestic wastewater, the livestock slaughter 

facility and the truck wash bay is: 

 

                                                        

 

 

5.2 Organic Loading 

 

5.2.1 Domestic  

 

Based on accepted practice the daily BOD5 (5-day Biochemical Oxygen Demand) production has 

been estimated to be 0.077 kg per person. The total daily BOD5 contribution to the stabilization 

pond will be 11.55 kg based on a population of 150 people.   
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5.2.2 Slaughter house 

 

The average daily BOD5 contribution from the slaughter house is estimated to be 1.26 kg based 

on 13 kg BOD5 per tonne of live weight killed. 

 

                         

           
                 

 

Traditionally the BOD5 of wastewater from a red meat slaughter house is estimated at 26 

kg/tonne of live weight killed, with blood being the single largest contributor.  As the blood will 

not be disposed of through the sewer and the paunch will be disposed of through composting, 

these contributors have been subtracted resulting in an estimated 13 kg/tonne of live weight 

killed. 

 

5.2.3 Truck Wash Bay  

 

The BOD5 from the truck wash water comes primarily from washing domestic vehicles, highway 

trucks and farm equipment.  Tekere et al. (2012) reports an average BOD5 generation of 257 

mg/L from car wash bays. Therefore, based on the estimated daily hydraulic loading of 1.56 

m3/day from the truck wash bay, the resulting daily BOD5 production will be 0.40 kg.  

 

      
                    

        
                          

 

 

5.2.4 Total Organic Loading  

 

Consequently, the average daily design value for the wastewater treatment lagoon is the sum of 

the BOD5 from the residential sources, the livestock processing facility and the truck wash bay. 

This equates to a combined BOD5 loading of 13.21 kg/day:  

Combined organic (BOD5) loading = 11.55 + 1.26 + 0.40 = 13.21 kg BOD5/d 
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5.3 General Design Parameters 

 

The maximum design liquid depth in the storage is 1.15 meters.  A one meter freeboard is 

provided to protect against catastrophic levels of precipitation and to shelter the liquid surface 

to minimize the effects of wave action.  Moreover, a 0.35 m depth is set aside as reserve 

storage to hold the wastewater flow in the primary cell without surpassing the freeboard level 

when the transfer pipe connecting the primary cell to secondary cell is closed to facilitate 

effluent discharge. The interior slopes of the embankments will be constructed at 4:1 and the 

exterior slopes will be constructed at 5:1 in order to facilitate proper maintenance and 

grooming.  The embankment top width will be 3.05 metres to permit access of maintenance 

equipment. 

 

Due to the low hydraulic conductivity afforded by the high quality, high plastic clays 

encountered in the proposed development site, it is recommended that the lagoon be 

constructed with a 1.0 m thick recompacted clay layer utilizing in-situ soil material.  The 

recompacted clay layer is proposed as a means of ensuring that any potential preferential flow 

paths are eliminated, thereby minimizing seepage losses.  With the exception of topsoil which is 

to be utilized for landscaping only, any deleterious soil containing high percentages of silt or 

sand shall only be used in constructing the outer embankments. 

 

The first phase of construction will consist of removing all topsoil and organic matter from the 

entire foot print of the proposed cells, 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 topsoil, a 0.3 m deep key is to 

be constructed beneath the embankments to provide additional lateral support.  Prior to 

starting placement of clay material to construct the embankments the material in the key is to 

be scarified and compacted to at least 95% of maximum dry density (MDD). 

 

During construction of the embankments, the material is to be placed in maximum 150 mm 

thick lifts and compacted using a sheepsfoot packer to achieve a minimum of 95% of MDD.  To 

achieve the desired compaction rate, the moisture content of the clay material should be within 

plus or minus two percent of the optimum moisture content as determined from the Standard 

Proctor moisture versus density relationship curve.  The amount of compaction effort required 

to achieve the minimum 95% will be dependant on the moisture content of the material.  In 

general, a minimum of 5 to 10 passes over each lift will be required.  Discing or wetting of the 

fill material may be necessary to attain the optimum moisture content.  
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Construction of the bottom of the storage will consist of removing the in-situ material to 1.0 m 

below the design elevation of the facility and recompacting the material in 0.15 m lifts to 

achieve a minimum compaction density of 95% of maximum dry density.  The purpose of this 

design element is to eliminate any potential fissures and preferential flow paths within the clay 

which in turn will ensure an effective hydraulic conductivity of 1.0x 10-7 cm/s is attained for a 

full metre thickness over the entire interior surface of the structure. 

 

For safety reasons it is recommended that fencing and warning signs be installed around the 

facility to discourage the entry of livestock, wildlife and trespassers.  Gates sufficient to permit 

the entry of mowing and maintenance equipment shall be provided and be locked when access 

is not required. 

 

 

6 Design Capacity 

 

6.1 Primary Cell 

 

The size of the primary treatment cell has been determined based on the liquid surface area at 

0.575 m above the cell floor.  The surface area at 0.575 m height is 3,337 m2 (0.3337 ha).  Based 

on the BOD5 contribution of 13.21 kg per day anticipated at the maximum design capacity, the 

primary cell BOD5 loading will be 39.59 kg/ha/day.  A conservative BOD5 loading has been used 

to minimize the potential for odour production during spring thaw and to limit the potential for 

offensive odour production throughout the year.  Given the geometry of the proposed cells the 

larger size minimizes the potential for short circuiting of effluent between the cells.  

Construction drawings for the lagoon are included in Appendix E. 

 

 

6.2 Secondary Cell 

 

Given the soil conditions encountered on site and the design criteria to be implemented, it is 

reasonable to assume that seepage losses from the storage will be negligible.  Based on 

resources from the University of Manitoba, annual precipitation for this area is approximately 

540 mm while annual evaporation values from open water bodies are as high as 700 mm (Figure 

3).  Therefore, it is assumed that evaporation will at a minimum meet or exceed precipitation 

levels, thereby eliminating the need to provide additional storage capacity to facilitate excess 

precipitation. 
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Figure 3. Annual precipitation and evaporation in Manitoba. 

(Source: http://home.cc.umanitoba.ca/~mlast/lakelevel/page3/page3.html) 

 

Operation of the lagoon is based on twice per year discharge, thereby requiring that the total 
storage capacity of the wastewater lagoon be equivalent to the estimated hydraulic flow, 
multiplied by the retention time.  To eliminate the need for discharging treated effluent more 
than twice per year, or discharging in the period between November 1st and June 15th of the 
following year, the secondary cell is sized to accommodate a minimum of 196 days of retention 
time, not taking into consideration any contribution in allowable storage capacity of the primary 
cell.  Therefore, the storage capacity of the secondary cell is 7,672 m3, excluding 0.3 m of dead 
storage below the discharge pipe.  The footprint of the storage is such that the design storage 
capacity is achieved at a maximum liquid depth of 1.15 m.  In addition, a 1.0 m freeboard is 
provided to accommodate a significant rainfall event and to shelter the liquid surface from wind 
thereby reducing wave action while 0.35 m depth is reserved to accommodate flow during the 
period when the primary cell is isolated from the system.  The retention capacity of the 
secondary cell alone is 196 days, and when combined with 50% of the capacity of the primary 
cell will achieve a total retention time of 245 days at the design population. 
 

 

7 Effluent Discharge 
 

7.1 Method of Discharge 

 

It is proposed that treated effluent from the wastewater lagoon will be discharged, via a 

constructed field drain, into a roadside ditch west of the facility. As the lagoon will be 
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constructed partially above grade, it is proposed to accomplish the cleanout by means of 

gravity.  Once discharged into the roadside ditch, the effluent will flow south until it joins a first 

order natural drain crossing the road approximately 1 km south of the project site.  This drain 

will then convey the effluent to the southeast until it joins Broughton’s Creek and ultimately 

Lake Wahtopana approximately 17 km and 23 km, respectively, downstream of the 

development site.  Installation of rip rap at the discharge of the effluent pipe and at the point of 

entry into the roadside ditch will be required to prevent erosion of the embankments and 

disturbance of particulate matter in the water stream.  

 

Trickle discharge will be implemented in order to limit the release of liquids into the ditch as a 

means of trying to minimize the amount of liquids and particulates that actually enter into the 

creek. Over its entire length between the proposed construction site and Broughton’s Creek, 

the treated effluent flows through vegetated drains which are permanently grassed. This 

provides the unique opportunity to recapture any nutrients within the treated effluent as well 

as any sediment within the water stream. Trickle discharge will allow the opportunity for 

maximum infiltration to occur and under low flow conditions will provide additional opportunity 

for further treatment to occur. Under normal conditions where soil conditions are not saturated 

or following an intense rainfall event, it is not anticipated that any effluent discharge will reach 

Broughton’s Creek. In the event that discharge does reach Broughton’s Creek, it is anticipated 

that due to the length of the discharge path that the effluent reaching the Broughton’s Creek 

will be equivalent to the water quality of the creek under normal non-discharge conditions. 

 

For the purpose of trickle discharge it is proposed to restrict the release of liquids to 0.006 

m3/sec.  This can be accomplished by restricting the valve opening to approximately 10% of its 

maximum opening area.  Discharge duration is computed iteratively as the total wastewater 

generated during the maximum residence period (230 days) (November 1 to June 15 of the next 

year) less the amount generated when the valve in the connecting pipe between the primary 

and secondary cells is closed (21 days plus discharge duration) divided by the trickle discharge 

(0.006 m3/sec). At this rate, it would be anticipated to take approximately 15 days to complete 

an entire discharge. 

 

Discharges should not be undertaken or contribute to localize flooding as the result of excessive 

or intense rainfalls.  In the event that significant rainfall is experienced during the discharge 

period, discharge shall be halted until such time that runoff accumulation in the drainage 

system has subsided. 
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7.2 Discharge Procedure 

 

In order to facilitate emptying the secondary cell, it must first be proven that the treated 

effluent meets the minimum effluent standards. Consideration must be given to the time 

required for the final treatment in the cell and the time required to perform the necessary 

testing in order to meet a specific discharge period, as may be specified in the License. 

Realistically, the final treatment and testing phase may take in excess of four weeks. 

 

Following is the general discharge procedure to be implemented: 

1) Close the valve in the connecting piping between the primary and secondary cells 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. 

 

2) Collect samples from the secondary cell and submit for analysis.  Laboratory results can 

usually be expected in approximately two weeks. 

 

3) If the results of the laboratory analysis meet the minimum effluent quality requirements, 

discharge of the secondary cell can proceed.  If the results are not favorable, additional 

treatment will be required.  In the event that the BOD5 level exceeds the limit, additional 

time will be required to allow the contents of the secondary cell to further stabilize.  

Alternately, mechanical aeration can be provided to speed up the treatment process.  If the 

coliform MPN exceeds the limit, dry chlorine may be spread over the surface of the 

secondary cell at a rate of 100 kg/ha.  Re-testing to verify that the minimum standards are 

met will be required.  Discharge the secondary cell when all requirements are met. 

 

4) With discharge of the secondary cell complete, the discharge valve is closed and the valve 

between the primary and secondary cells is opened to allow the liquid levels of the two cells 

to equalize. This valve will remain open until the next discharge procedure is initiated.  

Sizing of the secondary cell is such that two discharges will be required per year at the 

maximum design population of 150 persons. 

 

5) If additional discharges are required due to unforeseen scheduling issues, repeat the entire 

procedure. 
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8 Environmental Impact 
 

8.1 Odor Production 

 

Sizing of the primary cell has been based on an organic loading rate of 39.59 kg BOD5/ha/day.  

This level, which is significantly less than the maximum allowable 56 kg BOD5/ha/day as 

prescribed in the Province of Manitoba’s document “Design Objectives for Standard Sewage 

Lagoons” will ensure that the facility operates odour-free for the majority of the year. 

 

Potential does exist for odour to be present during the spring thaw when gases such as 

hydrogen sulfide, which have been trapped under the ice, are released.  Production of these 

gases are the result of anaerobic decomposition of organic compounds which occurs when the 

ice cover prevents the introduction of oxygen into the wastewater.  The duration of these 

odours 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.  With the removal of the ice cover the lagoon will 

quickly return to an aerobic state and odour production will return to a minimal level. 

 

The large separation distance between the lagoon and the nearest residence not associated 

with the lagoon (1.76 km) will serve to further reduce any potential impacts of odour 

production.  Wind data available for the area indicates that the prevailing wind directions are 

from the northwest, west-northwest and south. The large separation distance to the 

neighbouring residence in the direction of prevailing winds is such that little to no effect is 

anticipated.   

 

In summary, odor reduction has been taken into consideration in the design of the treatment 

lagoon and separation distances from neighbouring residences are significantly greater than the 

required minimums.  For these reasons, it is not anticipated that odour will have any significant 

environmental impacts.  

 

 

8.2 Impact of Discharge to Waterways 

 

The treated effluent from the secondary cell of the lagoon will be discharged twice per year 

during the period prescribed in the Environment Act Licence.  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 be used to verify that the 

minimum requirements as specified in the Environmental Act Licence are met.  Discharge will 
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not be permitted unless the minimum requirements are met. Table 2, summarizes published 

information for the minimum accepted standards of specific constituents. 

 

Table 2: Minimum Standards for Effluent Quality 

CONSTITUENT TREATED WASTERWATER 

BOD5 (mg/L) Less than 30 

NH3 (mg/L) Less than 15 

Total Coliform (MPN/100mL) Less than 1500 

Fecal Coliform (MPN/100mL) Less than 200 

Total Suspended Sediments (mg/L) 

(excluding growing algae) 

Less than 30 

Total Phosphorus (mg/L) 1 

Total Nitrogen (mg/L) 30 

 

Stream flow statistics are not available for Broughton’s Creek.  The first order natural drain into 

which the effluent is discharged, after traversing a one-kilometer roadside ditch, exhibits a 

tortuous path over 16 km before it reaches Broughton’s Creek. As the natural drain crosses a 

sizeable marshy area (approximately 3.4 ha in surface area), it is very likely that the entire 

discharge will be retained within the bed of this intermittent drain. The effluent will also benefit 

from additional treatment in the marshy area crossed by this drain. Under trickle discharge 

conditions, no flow would be anticipated to reach the Broughton’s Creek when flow rates in the 

natural drain are minimal as most of the treated effluent would be absorbed into the soil or 

utilized by the vegetation within the drain. 

 

Moderate levels of SAR in treated wastewater are not anticipated to affect the quality of water 

significantly in waterways. The cumulative 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.  In the event that discharge is necessary during a period of low flow in the 

waterway, it is anticipated that any precipitated salts will be re-suspended and diluted by the 

next significant rainfall and corresponding flow event. 

 

The implementation of trickle discharge, except under extremely wet surface soil conditions, 

will in most situations prevent or minimize any significant amount of treated effluent from 

reaching Broughton’s Creek, thereby further minimizing the threat to the downstream 

environment.  During periods of increased flows, dilution of any residual constituents from the 

treated effluent will be afforded. 
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The minimum standards for effluent quality, requires that the maximum phosphorus level in the 

treated effluent 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 levels.  When levels exceed the allowable levels at the facility, monitoring will also 

be performed at the ditch along Rd 123W to ensure the regulatory levels are achieved. In the 

event that levels exceed the allowable minimum, alum may be applied to the lagoon as a means 

of reducing the phosphorus level in the discharge effluent stream. 

 

Periodic removal of vegetative growth within the discharge route is also recommended as a 

means of removing the nutrient stores within the plant material in order to minimize the long-

term potential for nutrient movement into waterways. Removal of this material, however, 

should be done in a manner that does not disturb the soil surface in order to avoid the potential 

for introducing sediment into the water stream.  Removed material can be utilized as animal 

feed if of a desirable plant species or alternately recycled as organic material and applied to 

surrounding cropland as a source of fertilizer.  

 

Agricultural waterways are generally classified into five fish habitat types (A, B, C, D or E) based 

on gross measurements of fish habitat complexity and the fish species presence (Milani, 2013). 

Type E habitat typically has insufficient flow duration for fish to complete one or more of their 

life processes (spawning, rearing, feeding, over wintering or migration) and provides indirect 

fish habitat. Type A habitat includes all fish species with sport or commercial, domestic, or sport 

fishery value such as Northern Pike, Walleye or White Sucker, and species at risk whereas all 

other fish species are classified as Type C habitat.  

 

It has been determined that type E and C fish habitat exists in the drain proposed for discharge 

(Figure 4).  However, type A fish habitats are found further downstream once this drain runs 

into Broughton’s Creek approximately 17 km downstream of the proposed development site.  

As this habitat represents potential spawning grounds, discharge of treated wastewater during 

the spawning period is not recommended.  It is generally accepted that discharge after June 15th 

will mitigate any negative effects on fish spawning. 
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Figure 4. Fish habitat classifica tion along the proposed discharge route 
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8.3 Impact on Groundwater 

 

Soil types and construction methods utilized in constructing the lagoon will limit potential 

seepage losses to a minimum. The clay overburden and the 1m thick recompacted clay layer 

within the proposed lagoon will adequately protect the sub-surface groundwater resources 

beneath the facility.  Based on our past experience, the clay soil identified at the proposed site 

is anticipated to be able to achieve a hydraulic conductivity of less than 1 x 10-7 cm/s when 

remolded to form the 1m thick layer.  For this reason, the impact on groundwater is considered 

negligible. 

 

 

8.4 Impacts on Wildlife, Forestry and Heritage Resources 

 

Currently the land at the proposed construction site is utilized for agricultural purposes for 

growing annual crops.  This area currently does not represent a significant source of wildlife or 

forestry habitat, or heritage resource.  Consequently, it is not anticipated that the proposed 

lagoon will have an impact on them. 

 

In consultation with Chris Friesen, Biodiversity Information Manager with the Manitoba 

Conservation Data Centre, it was determined that there are no rare species identified within 

the proposed development area at this time (Appendix D). 

 

In consultation with Perry Blomquist, Archeological Services Officer, Historic Resources Branch 

of Manitoba Sport, Culture and Heritage, it was determined that the potential to impact 

significant heritage resources in the proposed project site has been deemed low (Appendix D). 

 

 

8.5 Gasoline and Associated Product Storage 

 

No storage of gasoline or associated petroleum products are expected on site due to the 

proposed development.  Refueling and storage of petroleum products will be done within the 

developed yard site far from the proposed lagoon, and is to maintain a minimum 100 m setback 

from any waterway. 

 

 

8.6 Socio-economic Implication 

 

As no significant environmental impacts are anticipated, no socio-economic implications are 

likely.  Construction of the proposed facility will in fact generate economic opportunities for 

local contractors, having a beneficial impact. 
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9 Maintenance and Inspection 
 

9.1 General Maintenance 

 

Several aspects require regular attention throughout the year, particularly during the growing 

season. Regular mowing of the grass on the embankments is required to minimize and 

discourage habitation by burrowing rodents which may impair the water holding capacity. 

Manual or mechanical removal of aquatic vegetation from the bottom and interior slopes of the 

embankments is required to prevent over population by these species. Significant populations 

of aquatic plants remove considerable amounts of oxygen from the wastewater which would 

otherwise be used in the breakdown of organic compounds.  These populations will also 

prevent sunlight from penetrating the surface of the wastewater further reducing the efficiency 

of the natural treatment process. 

 

 

9.2 Monitoring Requirements 

 

Operation of the lagoon is relatively self-sufficient, however regular inspections are required to 

ensure operation and water flows are occurring as designed. 

 

During moderate temperatures 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 rectified.  General condition of the 

embankments and any rip-rap should also be assessed for damage from wind and wave action 

and repaired as necessary. 

 

Winter monitoring is limited to checking for frozen piping and verifying that the cross-over 

piping between the cells is not frozen.  This can be accomplished by comparing that the water 

levels in the cells are the same. 

 

 

10 Construction Schedule 
 

It is proposed that construction would begin as soon as the Environment Act Licence has been 

granted and weather conditions are favorable.  For practical purposes, construction would 

occur between May 1st and October 31st to avoid contending with frozen soil and freezing 

conditions. 

 

 

11 Funding 
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Construction of the domestic lagoon will be funded primarily by Westview Colony.  However, a 

grant may be requested from the Canada/Manitoba Infrastructure program to potentially 

recover some of these costs. 
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14  Appendix B – Location of the proposed development 
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Well log data in the vicinity of section NW 22-14-21W 
 

LOCATION:  NE21-14-21W 

 

Well_PID:          71654 

Owner:          M HEARN 

Driller:        M & M Drilling Rivers Ltd. 

Well Name:       

Well Use:       PRODUCTION 

Water Use:      Domestic 

UTMX:      408319.211 

UTMY:      5562493.01 

Accuracy XY:      UNKNOWN 

UTMZ:       

Accuracy Z:       

Date Completed: 1991 Apr 05 

 

WELL LOG 

 

  From   To       Log 

  (ft.)  (ft.) 

      0   22.0    GRAVELLY BROWN TILL 

   22.0   31.0    STONY GREY TILL 

   31.0   89.9    STONY BROWN TILL 

   89.9  146.9    STONY SHALY TILL 

  146.9  167.9    SHALE 

  167.9  169.9    GOOD FRACTURES 

  169.9  239.8    MEDIUM FRACTURES 

 

WELL CONSTRUCTION 

 

  From   To    Casing       Inside   Outside  Slot     Type       Material 

  (ft.)  (ft.) Type         Dia.(in) Dia.(in) Size(in) 

      0  209.9 casing           4.00                   INSERT     PVC 

  209.9  239.8 perforations     4.00                   SAW CUT    PVC 

 

Top of Casing:  2.0 ft. below ground 

 

PUMPING TEST 

 

Date:                         1991 Apr 05 

Pumping Rate:                  10.0 Imp. gallons/minute 

Water level before pumping:    11.0 ft. below ground 

Pumping level at end of test:  32.0 ft. below ground 

Test duration:                12 hours,  minutes 

Water temperature:            ?? degrees F 

 

REMARKS 

 

EC=4200, HARD=24, FE-0.5 
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LOCATION:  NE21-14-21W 

 

Well_PID:          27310 

Owner:          M  HEARN 

Driller:        ZAVISLAK, JOHN 

Well Name:       

Well Use:       PRODUCTION 

Water Use:      Domestic, Livestock 

UTMX:      408319.211 

UTMY:      5562493.01 

Accuracy XY:      UNKNOWN 

UTMZ:       

Accuracy Z:       

Date Completed: 1976 Jul 27 

 

WELL LOG 

 

  From   To       Log 

  (ft.)  (ft.) 

      0   12.0    YELLOW CLAY& STONES 

   12.0   24.0    BLUE CLAY& STONES INTO GRAVEL, WATER 

 

WELL CONSTRUCTION 

 

  From   To    Casing       Inside   Outside  Slot     Type       Material 

  (ft.)  (ft.) Type         Dia.(in) Dia.(in) Size(in) 

      0   24.0 casing                   30.00          CORRUGATED 

GALVANIZED 

 

Top of Casing:   ft. below ground 

 

No pump test data for this well. 
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LOCATION:  SE22-14-21W 

 

Well_PID:          122002 

Owner:          DUTCH PIG BARN 

Driller:        M & M Drilling Rivers Ltd. 

Well Name:      WELL #1 

Well Use:       PRODUCTION 

Water Use:      Domestic, Livestock 

UTMX:      409950.393 

UTMY:      5561647.5 

Accuracy XY:       

UTMZ:       

Accuracy Z:       

Date Completed: 1999 Oct 01 

 

WELL LOG 

 

  From   To       Log 

  (ft.)  (ft.) 

      0    4.0    BACKFILL 

    4.0   22.0    STONY BROWN TILL 

   22.0  125.0    GREY STONY TILL 

  125.0  150.0    ODANAH SHALE 

 

WELL CONSTRUCTION 

 

  From   To    Casing       Inside   Outside  Slot     Type       Material 

  (ft.)  (ft.) Type         Dia.(in) Dia.(in) Size(in) 

      0  130.0 CASING           5.00                              PVC 

  130.0  150.0 PERFORATIONS     5.00                   SAW CUT    PVC 

 

Top of Casing:  2.0 ft. above ground 

 

PUMPING TEST 

 

Date:                         2002 Oct 05 

Pumping Rate:                  30.0 Imp. gallons/minute 

Water level before pumping:     3.0 ft. below ground 

Pumping level at end of test:  65.0 ft. below ground 

Test duration:                ??? hours, ?? minutes 

Water temperature:            ?? degrees F 

 

REMARKS 

 

FE=1.75, HARD=33, TDS=3200.  BACKFILLED GROUTED CLORINATED.  50'  

APART FROM WELL #2. 
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LOCATION:  SE22-14-21W 

 

Well_PID:          122005 

Owner:          DUTCH PIG BARN 

Driller:        M & M Drilling Rivers Ltd. 

Well Name:      WELL #2 

Well Use:       PRODUCTION 

Water Use:      Domestic, Livestock 

UTMX:      409950.393 

UTMY:      5561647.5 

Accuracy XY:       

UTMZ:       

Accuracy Z:       

Date Completed: 1999 Oct 01 

 

WELL LOG 

 

  From   To       Log 

  (ft.)  (ft.) 

      0    4.0    BACKFILL 

    4.0   22.0    STONY BROWN TILL 

   22.0  125.0    GREY STONY TILL 

  125.0  150.0    ODANAH SHALE 

 

WELL CONSTRUCTION 

 

  From   To    Casing       Inside   Outside  Slot     Type       Material 

  (ft.)  (ft.) Type         Dia.(in) Dia.(in) Size(in) 

      0  130.0 CASING           5.00                              PVC 

  130.0  150.0 PERFORATIONS     5.00                   SAW CUT    PVC 

 

Top of Casing:  2.0 ft. above ground 

 

PUMPING TEST 

 

Date:                         2002 Oct 05 

Pumping Rate:                  30.0 Imp. gallons/minute 

Water level before pumping:     3.0 ft. below ground 

Pumping level at end of test:  65.0 ft. below ground 

Test duration:                ??? hours, ?? minutes 

Water temperature:            ?? degrees F 

 

REMARKS 

 

FE=1.75, HARD=33, TDS=3200.  LOCATED 50' FROM WELL #1.  BACKFILLED,  

GROUTED, CLORINATED. 
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LOCATION:  SW22-14-21W 

 

Well_PID:          154430 

Owner:          DUTCH BARN 

Driller:        M & M Drilling Rivers Ltd. 

Well Name:       

Well Use:       PRODUCTION 

Water Use:      Industrial 

UTMX:      408788 

UTMY:      5561476 

Accuracy XY:      1 EXACT [<5M] [GPS] 

UTMZ:      558 

Accuracy Z:      4 FAIR - Shuttle at Centroid 

Date Completed: 2009 Aug 11 

 

WELL LOG 

 

  From   To       Log 

  (ft.)  (ft.) 

      0    1.0    TOPSOIL 

    1.0   21.0    BROWN TILL 

   21.0   57.0    GREY TILL 

   57.0   70.0    GREY CLAY 

   70.0   75.0    SAND AND GRAVEL 

   75.0  127.0    GREY TILL AND STONES 

  127.0  200.0    LAYERS OF HARD AND SOFT SHALE 

 

WELL CONSTRUCTION 

 

  From   To    Casing       Inside   Outside  Slot     Type       Material 

  (ft.)  (ft.) Type         Dia.(in) Dia.(in) Size(in) 

      0  130.0 CASING           5.00                   INSERT     PVC 

  130.0  190.0 PERFORATIONS     5.00                   SL. PIPE   PVC 

  100.0  190.0 GRAVEL PACK                             PEA SIZE   GRAVEL 

   95.0  100.0 CASING GROUT                                       

BENTONITE 

 

Top of Casing:  2.0 ft. above ground 

 

PUMPING TEST 

 

Date:                         2009 Aug 11 

Pumping Rate:                  40.0 Imp. gallons/minute 

Water level before pumping:    28.0 ft. below ground 

Pumping level at end of test: ?? ft. below ground 

Test duration:                2 hours, minutes 

Water temperature:            ?? degrees F 
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LOCATION:  SW22-14-21W 

 

Well_PID:          139679 

Owner:          DUTCH BARN 

Driller:        Ransom Drilling Ltd. 

Well Name:       

Well Use:       TEST WELL 

Water Use:       

UTMX:      409135.841 

UTMY:      5561663.84 

Accuracy XY:       

UTMZ:       

Accuracy Z:       

Date Completed: 2006 Oct 02 

 

WELL LOG 

 

  From   To       Log 

  (ft.)  (ft.) 

      0    1.0    GRAVEL 

    1.0   10.0    YELLOW CLAY 

   10.0   66.0    BLUE CLAY TILL 

   66.0   70.0    SAND, GRAVEL AND SHALE 

   70.0   73.0    BLUE CLAY 

   73.0   77.0    SAND AND GRAVEL 

   77.0  125.0    BLUE CLAY TILL 

  125.0  160.0    SOFT BLUE SHALE 

  160.0  240.0    SOFT BLUE SHALE WITH SOME HARD LAYERS 

 

No construction data for this well. 

 

Top of Casing:  0.0  

 

No pump test data for this well. 

 

REMARKS 

 

CARDALE, TEST HOLE IS AT THE WEST CORNER OF PIG BARN. HOLE ABANDONED  

WITH HOLE PLUG. 
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LOCATION:  SW22-14-21W 

 

Well_PID:          139678 

Owner:          DUTCH BARN 

Driller:        Ransom Drilling Ltd. 

Well Name:       

Well Use:       PRODUCTION 

Water Use:      Livestock 

UTMX:      409135.841 

UTMY:      5561663.84 

Accuracy XY:       

UTMZ:       

Accuracy Z:       

Date Completed: 2006 Oct 04 

 

WELL LOG 

 

  From   To       Log 

  (ft.)  (ft.) 

      0    1.0    BLACK SOIL 

    1.0    8.0    YELLOW CLAY 

    8.0   52.0    BLUE CLAY TILL 

   52.0   55.0    SAND AND GRAVEL 

   55.0   61.0    BLUE CLAY TILL 

   61.0   65.0    SAND AND GRAVEL 

   65.0  128.0    BLUE CLAY TILL 

  128.0  165.0    HARD BLUE SHALE WITH SOME LIMESTONE 

 

WELL CONSTRUCTION 

 

  From   To    Casing       Inside   Outside  Slot     Type       Material 

  (ft.)  (ft.) Type         Dia.(in) Dia.(in) Size(in) 

      0  141.0 CASING           5.00                   INSERT     PVC 

  141.0  161.0 PERFORATIONS                      0.020 SAW CUT    PVC 

  120.0  130.0 CASING GROUT                                       

BENTONITE 

 

Top of Casing:  1.0 ft. above ground 

 

PUMPING TEST 

 

Date:                         2006 Oct 04 

Pumping Rate:                  30.0 Imp. gallons/minute 

Water level before pumping:    20.9 ft. below ground 

Pumping level at end of test: ?? ft. below ground 

Test duration:                1 hours,  minutes 

Water temperature:            ?? degrees F 

 

REMARKS 

 

CARDALE, WELL IS ON THE SOUTH SIDE OF NORTH ACCESS ROAD. A RUBBER  

SHALE PACKER IS ON CASING AT 130 FEET, NO WASHDOWN. 
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15-1599 Dugald Road 

Winnipeg, MB   R2J 0H3 

 

Phone: 204.668.9652 

Fax: 204.668.9204 

E-mail: sme@southmaneng.com 

          

 

 

TEST HOLE LOGS 
 

For: Westview Colony 

Operation: Domestic Wastewater Lagoon 

Location: NW 22-14-21W 

RM: Oakview 

City/Town, Prov.: Cardale, Mb 

Test Hole Logs by: Peter Grieger, P. Eng. & Desalegn Edossa 

Drilling Performed by: Paddock Drilling Ltd 

Date: November 4, 2017 

 

 

Test hole # 1  

0-8” Topsoil 
8”-5’ Grey, med plastic clay, thin sand lenses 
5’-10’ Grey clay, med/high plastic, with slight gravel and pebbles, slight oxidation at 6’ 

10’-15’ Grey plastic clay with slight gravel and pebbles, medium/high plastic, slight oxidation 
15’-20’ Dark grey till with pebbles, slight shale pieces and gravel, medium/high plastic, stiff 
20’-25’ Dark grey medium/high plastic clay till, with slight shale and gravel, stiff 
25’-30’ Brown, low plastic silty/sandy clay till with gravel, slight oxidation and inclusion of pebbles 

 

Test hole # 2  

0-8” Topsoil 
8”-5’ Brown silty clay till with visible salt and slight oxidation 
5’-10’ Grey brown clay till with slight gravel and oxidation, stiff 

10’-15’ Dark brown clay till up to 13’, slight silt inclusion at 14’, slight gravel and oxidation 
15’-20’ Dark clay till with high plasticity, slight gravel and pebble inclusions, slight oxidation 
20’-25’ Grey, high plastic clay till with slight gravel and pebbles, coarse sand layer with water at 24’ 

25’-27.5’ Coarse sand, gravel with slight clay, hole sloughed at 27.5’, no water  

 

Test hole # 3  

0-8” Topsoil 
8”-5’ Brown silty clay with slight oxidation 
5’-10’ Grey/brown silty clay with slight gravel, pebbles, and oxidation, stiff  

10’-15’ Grey/brown clay till with gravel, pebbles and oxidation, stiff 
15’-20’ Stone encountered at about 19’, grey/brown sandy clay, thin sand layer, slight oxide flecks 
20’-25’ Grey/brown, medium/high plastic clay with slight gravel and sand inclusions  
25’-30’ Grey/brown sandy clay with medium/high plasticity, slight gravel 
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Information about licenced surface water users downstream of the site 
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Information about historical record of flooding in the area 



 

 54 

 



 

 55 

 

 

 

 

  



 

 56 

Information about rare species in the area 
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Information about heritage sites in the area 
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REBAR SPLICE DETAILS
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