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Dear Madam: 

On behalf of the Municipality of Lorne, WSP Canada Inc. (WSP) is pleased to submit a Notice of 

Alteration regarding the intercell dyke repair for the Notre Dame de Lourdes Wastewater 

Treatment Lagoon.  

Should you have any questions or require further information, please contact Dana Bredin at 

(204)-259-1486 or dana.bredin@wsp.com. 

Kind regards, 

   

Dana Bredin, P.Eng. 

Project Manager 

      

 
   

 
cc: Robert Boswick, P.Eng., Manitoba Conservation and Climate 

      Shannon Gauthier, CAO – Municipality of Lorne 

      Lilliane Sorin, Municipality of Lorne 
 

Encl. 
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1600 Buffalo Place 
Winnipeg (Manitoba)  R3T 6B8 
Canada 
 
T: +1 204 477-6650 
F: +1 204 474-2864 
wsp.com 

NOTICE OF ALTERATION 
TO: Shannon Kohler, Director – Conservation and Climate, Environmental Approvals 

FROM: Dana Bredin, P.Eng. – WSP Canada Inc. 

SUBJECT: Notre Dame de Lourdes Lagoon Intercell Dyke Repair 

DATE: July 22, 2020 

 

INTRODUCTION 
WSP Canada Inc. (WSP) is presently engaged with the Municipality of Lorne to provide 

professional engineering services regarding the repair to the intercell dyke of the Local Urban 

District (LUD) of Notre Dame de Lourdes wastewater treatment lagoon. As part of this process, 

we are pleased to submit a Notice of Alteration for review and approval by the Environmental 

Approvals Branch of Manitoba Conservation and Climate. 

BACKGROUND 
The existing two-cell facultative wastewater treatment lagoon is located within SE 02-07-09 

WPM, approximately 1.2 km west of the LUD of Notre Dame de Lourdes, immediately north of 

Provincial Road (PR) 245. The primary cell is situated at the south end of the lagoon, and the 

secondary cell is situated at the north end. The lagoon currently operates under the Clean 

Environment Commission Order No. 1125. 

The lagoon receives wastewater from the LUD’s wastewater collection system, via a lift station 

and forcemain. It also receives truck-hauled septage from the surrounding rural residents. The 

lagoon storage period is set by the CEC Order, which allows discharging from May 15th to 

October 31st. The lagoon currently discharges into the low-lying marsh area north of the lagoon, 

which eventually flows back south around the perimeter of the lagoon to a drain south of PR 245.  

The lagoon was originally constructed in 1987, with a soil liner expected to achieve a permeability 

of only 1x10-5 cm/s. During construction, permeability testing of the lagoon dykes was completed 

to determine the hydraulic conductivity of the embankment material. Results ranged from 2.8 x10-

7 cm/s to 4.5 x10-9 cm/s. [1] 

In 2005, accumulated biosolids (sludge) were removed from around the inlet pipe and truck 

dumping station in the primary cell, and pumped to a temporary dewatering bed at the southwest 

corner of the lagoon site. The dewatered biosolids were transferred to a waste disposal ground in 

2006. 
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Of note, the discharge pipe invert was installed at 0.71 m above the floor of the secondary cell. [1] 

This positioning not only affects the Municipality’s ability to adequately discharge the lagoon, but 

also contributes to high water levels in the lagoon almost every spring, thus exacerbating the dyke 

erosion issue. Unfortunately, the discharge pipe invert cannot be set any lower as existing ground 

elevations in the low-lying marsh area do not allow for gravity discharge of the secondary cell any 

lower than its current invert elevation. 

GEOTECHNICAL SITE INVESTIGATION 
On May 26, 2020, WSP completed a geotechnical assessment of the lagoon perimeter dykes to 

characterize and determine whether the embankment material and in-situ soils beneath would be 

suitable as an impervious liner system. 

Eight (8) test holes were drilled by Maple Leaf Drilling using an Acker MP-5 track-mounted drill 

with a continuous flight solid stem auger (125 mm diameter). The test holes were drilled to depths 

ranging from 3.0 to 4.6 metres below grade (mbg). 

Select samples were submitted for moisture content testing, particle size analysis and Atterberg 

limits. In addition, six (6) Shelby tube soil samples were obtained and of these two (2) were 

subsequently tested for hydraulic conductivity.  Material testing was completed by Eng-Tech 

Consulting located in Winnipeg, MB. 

The general soil profile reveals a topsoil layer of approximately 25 mm to 150 mm followed by a 

fill layer (embankment) consisting of a silt loam material, with the clay fraction ranging from 20 

to 30%. Beneath the fill layer was a silt layer (>80% silt) which extended to the bottom of the test 

holes at 3.0 to 4.6 mbg. 

Seepage and caving conditions were observed during our investigation within the in-situ silt layer 

in TH20-01. Water was measured at 2.0 mbg approximately 4 hours after drilling. No seepage or 

caving conditions were noted in the other seven test holes. Detailed descriptions of the test holes, 

TH20-01 to TH20-08 are enclosed. 

Selected samples were submitted for laboratory analysis of moisture contents, particle size 

analysis, and Atterberg limits, with two samples also selected for hydraulic conductivity testing. 

The test results are also enclosed. 

Of the six (6) Shelby tube samples, three (3) were taken within the embankment material (ST-1, 

ST-3 & ST-5), two (2) were taken at the interface between the embankment material and the in-

situ material (ST-4 & ST-6) and one (1) was taken in the in-situ silt layer.  

A particle size analysis and Atterberg limits were conducted on each Shelby tube sample. As 

previously discussed, the particle size analysis results indicate that the embankment material is a 

silty loam and the in-situ material is a silt. The Atterberg limits results indicate that both the 

embankment material and the in-situ material are classified as a medium-plastic clay material. 

Two samples (ST-3 & ST-6) were submitted to determine the hydraulic conductivity of the 

embankment material, one in the upper portion (0.9 to 1.5 mbg) and one in the lower portion (2.15 

to 2.45 mbg). Both samples are considered to be representative of the embankment material used 

to construct the lagoon dykes.  
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The hydraulic conductivity of ST-3 and ST-6 were 2.6 x10-7 cm/s and 1.0 x10-8 cm/s, respectively. 

These results are consistent with what was previously found during the post-construction testing in 

1987. 

Additionally, two (2) samples collected during a test dig of a potential borrow area north of the 

lagoon on September 19, 2019, were also submitted to Eng-Tech for particle size analysis and 

Atterberg limits. TP1, sampled at 0.3 mbg was found to be a silt material of medium plasticity, 

and TP2 sampled at 0.9 mbg was found to be a silt loam material of medium plasticity (31% clay 

fraction). This material may be considered for the repair of the eroded interior slopes, if required. 

LAGOON DYKE REPAIR 
The interior slopes of the lagoon dykes have experienced various levels of erosion. The area with 

the most significant erosion is located along the intercell dyke, which is currently at imminent risk 

of collapse (see Figure 1).  

 

Figure 1 - Intercell dyke looking east 

Large diameter (>300 mm) rip rap was previously placed on the north and east secondary cell 

dykes. This is the only location where rip rap has been installed at the lagoon, and consequently 

are the only two dykes where erosion is minimal.  

WSP, on behalf of the Municipality, is proposing to repair the intercell dyke before it collapses 

and armour it with rip rap to prevent future erosion. The following methodology is proposed for 

the intercell dyke repair and rip rap armouring: 
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1. The Municipality will first isolate, test and discharge the secondary cell. The remaining 

liquid in the cell (below the discharge pipe) will then be pumped over the dyke into the 

adjacent discharge ditch, which will expose the floor of the cell. 

2. Work will begin on the secondary cell side of the intercell dyke. Topsoil and vegetation 

will be stripped and stockpiled. The eroded dyke slope will be scarified and compacted 

prior to receiving any embankment material. The material used to complete the repair 

will be sourced from the previously eroded dyke material, which is currently mounded at 

the toe of the dyke. This material will be excavated, placed and compacted to form a 

proper 4H:1V slope. 

3. A non-woven geotextile and a 300 mm thick layer of rip rap will then be placed on the 

repaired slope. 

4. Once work has completed on the secondary cell, the valve between the primary and 

secondary cells will be opened. After the cells equalize, the valve will be closed and the 

remainder of the liquid in the primary cell will be pumped into the secondary cell, 

exposing the floor of the primary cell. The slope will  be repaired in a similar manner as 

the secondary cell. Rip rap with geotextile will then be placed. 

5. If borrow material is required for the embankment material, a borrow area has been 

identified north of the secondary cell. Topsoil and vegetation are to be stripped prior to 

accessing the borrow material. 

6. Once the dyke repair is completed and rip rap placed, the topsoil and seed will be placed 

on the intercell dyke above the rip rap. 

Detailed design drawings of the proposed works are enclosed. 

CONCLUSION 
The Municipality is anticipating completing the dyke repair works in 2020. We look forward to 

your timely response on this matter. If you have any questions or require further information, 

please contact the undersigned. 

REFERENCES 
 
[1] O. Wohlgemut and J. Cousin, "Letter Report for the Notre Dame de Lourdes Wastewater 

Treatment Lagoon Assessment," JR Cousin Consultants Ltd., Winnipeg, 2016. 

 
 
 

Dana Bredin, P.Eng. 

Project Manager 

 

Encl. 

 

Cc:  Robert Boswick, P.Eng., Manitoba Conservation and Climate 

 Shannon Gauthier, CAO – Municipality of Lorne 

 Lilliane Sorin, Municipality of Lorne 
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