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Statement of Limitations 
 

The findings and recommendations of this report were prepared in accordance with generally 
accepted professional engineering principles and practice.  The recommendations in this report 
are based on the results of field and laboratory investigations, combined with an interpolation of 
soil and groundwater conditions between test hole locations.  They do not reflect variations in 
the subsurface conditions which may exist between the test holes and in unexplored areas of 
the site.  If the conditions encountered during construction appear to be different from those 
shown on the test hole logs, or if the assumptions stated herein are not in keeping with the 
design, the Civil Engineering Department should be notified so that the recommendations can 
be reviewed and adjusted, if necessary.  

The Civil Engineering Department requests the opportunity to review drawings and 
specifications related to any designs based on the recommendations provided in this report to 
confirm that they have been correctly interpreted. 
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1.0 Summary 
Manitoba Hydro intends to construct a wastewater lagoon at the Kelsey Generating Station.  
The Civil Engineering Department (CED) has completed a preliminary geotechnical 
investigation and determined a preferred location for the wastewater lagoon.  The preferred site 
is southwest of the generating station and is the central site of the three areas investigated.  The 
preferred site is a compromise between proximity to the staffhouse, dwellings and other 
ancillary buildings, and the required length of wastewater piping. 

2.0 Background 
The Generation North Division (Gen North) of the Generation Operations Business Unit has 
determined that a wastewater lagoon is required at the Kelsey Generating Station (GS).  
Currently, two mechanical systems are present at the Kelsey GS for treating wastewater and 
consist of a Sequencing Batch Reactor (SBR) and a Bio-Brane.  Several upgrades have been 
made to the SRB while the Bio-Brane was added to the treatment process to accommodate the 
increase in site personnel required for the re-runnering project at the Kelsey GS. 

To increase reliability and reduce operating costs of the current mechanical systems, Gen North 
is proposing to construct a wastewater lagoon to replace the current mechanical treatment
systems.  The lagoon will be approximately 200 m long by 100 m wide and consist of two cells.

As requested by the Power Projects Department (PPD), the CED undertook a preliminary 
geotechnical investigation to determine a suitable location for the proposed lagoon.  Initially, the 
CED reviewed aerial photography and identified three (3) potential sites (located south and 
southwest of the GS) for the proposed lagoon (Figure 1).  Hand auger test holes were drilled in 
each of the three potential lagoon sites to assess the shallow soil conditions (Figure 2). The 
results of the geotechnical investigation have been used to determine a preferred location for 
the proposed lagoon.  

3.0 Site Conditions 
With the exception of trails and transmission Right of Ways, the three potential sites are 
generally covered by moderate to thick vegetation consisting mostly of young evergreen trees.  
Topographically, all three sites gently slope to the west and are bounded by a stream/creek.  
The central site is bounded to the south by a low-lying area covered with organcis that 
contained standing water at the time of the field investigation.  The south site at is bounded to 
the north by the same low-lying area situated on the south side of the central site and is also 
bounded to the south by another low-lying area. 

Generally, the test hole locations seemed to be reasonably well drained and had only small 
amounts of organic material at the surface.  The organic material typically consisted of a thin 
layer of leaves and other decomposing vegetation. 

3.1 Field and Laboratory Investigations 
Twenty-one (21) test holes (KL15-01 to KL15-12, KL15-14, KL15-17 to KL15-19, and KL15-22 
to KL15-26) were drilled from June 29 to July 1, 2015 using a 75 mm diameter hand auger; the 
locations of the test holes are shown on Figure 2.  The test holes were generally terminated at 
approximately 3 m below ground surface. 

All soils observed during the test hole drilling were visually classified on-site according to a 
modified version of the Unified Soil Classification System.  Disturbed (auger grab) samples were 
obtained at regular intervals during drilling.  The soil samples obtained during the field 
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investigat
examination and testing.  Laboratory testing consisted of moisture content determination, 
Atterberg limit testing and grain size analysis. 

The test hole logs are included in Appendix A and show the soil profile, laboratory testing 
results, and comments on the groundwater and sloughing conditions encountered. 

3.2 Subsurface Conditions 
The general soil profile, in descending order from ground surface, consisted of organic soil/peat
overlying medium plastic clay.  Each of the encountered stratigraphic units is discussed 
separately as follows. 

Clay Fill 

Clay fill was encountered in KL15-01 and KL15-02 and extended from ground surface to a depth 
of approximately 0.3 m.  The clay fill was silty, high plastic, soft to firm, moist and brown to 
grayish brown. 

Organics/Peat 

Organics/peat were encountered in nearly all the test holes drilled.  The organics consisted of 
leaves and other decomposed vegetation and generally varied in thickness from about 25 mm 
to 50 mm.  The peat encountered in the test holes varied in thickness from about 0.05 m to 
0.4 m.  The peat was generally moist, black and amorphous. 

Medium Plastic Clay 

Medium plastic clay underlied the clay fill or the organics/peat in each test hole, and extended to 
depths varying from about 2.6 m to the end of the test holes.  The medium plastic clay was 
generally silty, firm to stiff, moist and brown.  With increasing depth, the medium plastic clay 
generally became siltier, varved (alternating layers of silt and clay), and brown to light brown.
The in situ moisture content of the medium plastic clay generally varied between approximately 
20% and 32%. 

Low Plastic Clay 

The medium plastic clay was underlain by low plastic clay in test hole KL15-17 based on 
laboratory testing completed.  The low plastic clay was silty, soft to firm, most, brown to light 
brown, contained trace sand and was varved.  Based on a single test, the moisture content of 
the low plastic clay was approximately 25%. 

Detailed descriptions of the soil profiles can be found on the test hole logs attached in 
Appendix A. 

Seepage or sloughing was not observed in any test holes.  It should be noted that seepage and 
sloughing conditions can change yearly, seasonally or as a result of construction activity.

4.0 Discussion and Recommendations 
Three locations were identified as being potentially suitable for a lagoon site based on favorable 
characteristics identified by air photo interpretation.  All three sites were located on the west 
side of the Kelsey forebay, south and southwest of the generating station and had similar 
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subsurface stratigraphy which consisted of medium plastic clay from ground surface to a depth 
of 3 m or deeper.  The primary difference between the three sites is their proximity to the 
staffhouse and shop buildings. 

Although advanced lab testing (permeability testing) was not performed, it is assumed that the 
medium plastic clay encountered at all three sites would be suitable as lagoon liner material.  In 
this regard, the GES recommends that the west end of the central site be considered as the 
location of the lagoon for the Kelsey GS (Figure 2).  The central site is a compromise between 
distance from the staffhouse, dwellings and other ancillary buildings, and the required length of 
wastewater piping. 

Preparation (clearing and grubbing) of the preferred site should be undertaken as early as 
possible in the construction process.  Failure to properly clear the site will increase the risk of 
frozen soil (seasonal frost) being encountered during construction excavation activities. 

5.0 Environmental Considerations 
The environmental impacts of the geotechnical investigation were considered prior to 
conducting the work, and all work was completed 
Environmental Management Policy.  All designs and construction based on this report should 
follow  
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




















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     
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    



























 

     

     

     

     
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
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



















 



    





 



 



 

































































































 

 



 



 











  

 











 























 
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1 EXECUTIVE SUMMARY

1.1.INTRODUCTION

H2O Innovation was contracted by Manitoba Hydro to provide an enclosed, portable membrane
sewage treatment plant for their Kelsey Generating Station facility located downstream of Split
Lake in Manitoba, Canada. This unit is intended to replace the existing SBR system and as such
receives the flow from the SBR Transfer Tank and discharges into the existing UV system. As
part of this installation, a performance test was required to ensure that the commissioned and
accepted facility meets the requirement of Manitoba Hydro�s Specification 029794 �Kelsey
Generating Station Design, Manufacture and supply New Portable Sewage Treatment Plant�
Dated May 5th, 2009. The methodology used to ensure that the testing is performed in an
acceptable manner is outlined within this protocol.

1.2.SUMMARY OF RESULTS

The results of the performance testing shows that the Bio-BraneTM treatment system was able to
maintain the average and peak design flow rates and consistently achieve the required effluent
criteria. As such the performance test was passed. The effluent water quality results were, in
fact much better than the requirements and the details are given in the sections below.

2 PERFORMANCE TESTING REQUIREMENTS

The Performance Test requirements are outlined in Section 4.3 of the Technical Specification of
Manitoba Hydro�s Specification 029794 dated May 5th, 2009. These requirements are outlined
below:

1. The contractor shall be responsible to arrange and undertake the performance testing of
the plant. Manitoba Hydro staff and representatives will witness the performance testing.

2. The performance test will extend for a one month period and will consist of the contractor
taking and analyzing daily composite samples of the treated sewage. The contractor shall
pay for all costs associated with performance testing. The engineer shall determine when
the performance test can commence.

3. If the performance test shows that the plant does not meet the treated effluent
requirements per Table 2, the contractor shall undertake whatever changes are needed to
the plant and then re-do the performance test.

Table 2: Treated Effluent Requirements
Item Parameter Average Monthly

Concentration not to
exceed

Maximum concentration
never to exceed.

1. BOD5 20 mg/l 25 mg/l
2. TSS 20 mg/l 25 mg/l
3. Total Ammonia � Summer

(May 1 to September 30)
5 mg/l 10 mg/l



4. Total Ammonia � Winter
(October 1 to April 30)

15 mg/l 20 mg/l

Attainment of the Effluent Requirements is predicated on the influent parameters provided
for design of the system not being exceeded. These values were provided in Table 1 in
Section 3.1 Raw Wastewater Influent Characteristics in the Technical Specification.

Table 1: Raw Wastewater Flows and Parameters

Item Raw Wastewater Component Value
1. Average Daily Flow 60 m3/d

(43LPM; 48LPM*)
2. Peak Day Flow 70 m3/d

(50 LPM; 56LPM*)
3. Peak Hour Flow 120 m3/d (83 LPM)
4. Average Bod5 Loading 22 kg/d
5. Peak BOD5 Loading 50kg/d
6. Average TSS Loading 22 kg/d
7. Peak TSS Loading 50kg/d
8. Average Total Ammonia Concentration 40 mg/l

*Actual instantaneous flow rate that accounts for relaxation time between cycles

3 FLOW TESTING

Flow testing of the package was accomplished in two ways.

First the package was tested to meet the day to day instantaneous flow rates, which involved
running the system per the �average day� sewage production rates and letting the system function
as it is programmed, working on the volume within the EQ tank in a normal scenario. The
sewage production rates during the performance testing were below the average design flow rate
of the system. Figure 1 below shows the flow rate of the system over the duration of the
performance test.



Secondly, to simulate the peak day flow of 56 LPM instantaneous flow rate the EQ pumps were
disabled to allow the EQ tank to fill with sewage. This stored sewage was then be pumped to the
system by turning the EQ pumps back on. The membrane permeation rate was set at 56 LPM to
ensure this flow rate was maintained. This peak event was carried out both at the beginning of the
performance testing period, and for a 24 hour duration at the end of the performance testing
period. Figure 2 below shows the flow rates for several cycles that were recorded for these
periods. The trans-membrane pressure remained near zero for all flow testing conducted,
indicating that the membrane system was easily able to handle the flow rates.
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The system has been designed to handle the Peak Hour Flow of 83LPM through the use of the
EQ tank for storage of excess flow. If a peak feed flow rate of 83 LPM (~5 m3/hr) is sent to the
system, the flow rate that is actually sent to the bio-reactor will remain 50 LPM (3 m3/hr) with
the excess feed being stored in the EQ tank. This results in an accumulation of 2 m3/hr, which
can easily be stored in the EQ basin which has a volume of 12m3.

4 SAMPLING REQUIREMENTS

The sampling requirements for this performance test were outlined below. As part of this testing
regime H2O Innovation sampled the influent and effluent of the Bio-BraneTM wastewater
treatment system.

1. Required Samples:

a. BOD5 � Influent and Effluent
b. TSS � Influent and Effluent
c. Ammonia � Influent and Effluent

2. Sample Collection Method:
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a. Influent samples
i. These were Grab samples.

ii. These were collected from the SBR Transfer Tank at the same time that the
influent samples are collected.

iii. These grab samples were preserved as noted in 3.3. Sample Preservation.

b. Effluent Samples
i. These were Composite Samples.

ii. Composite time frame was approximately 24 hours.
iii. These composite samples were collected from the composite sampler located in

the UV Building.
iv. The composite sampler collected the samples from the discharge side of the UV

system.
v. These composite samples were preserved as noted in 3.3. Sample Preservation.

3. Sample Preservation:

a. All Samples upon collection were stored at or below 4°C.
b. When shipping the samples in the provided coolers, the samples should be covered in

ice.

4.1. SAMPLE RESULTS
The results of the sample testing is given in the sections below for BOD, TSS and NH3,
respectively. The results indicated excellent removals for the entire sampling period with BOD,
TSS and NH3 effluent values well below the effluent criteria for the system.



4.1.1. BOD Sampling Results

As shown above, the BOD in the effluent was consistently below the required value of 20mg/L.

4.1.2. TSS Sampling Results

As shown above, the TSS in the effluent was consistently below the required value of 20 mg/L.



4.1.3. NH3 Sampling Results

As shown above, the NH3 in the effluent was consistently below the required value of 10 mg/L,
which is the more stringent requirement for the summer months despite the fact that this testing
was conducted in the fall.

5 CONCLUSIONS

The data presented above shows that the Bio-BraneTM system operating at the Kesley
Generating Station was consistently able to achieve the flow rates and removals required for this
application. This performance test was passed.

6 RAW SAMPLING DATA FROM MAXXAM LABORATORY
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