
March 2, 2021 600\607\607.06\01\211\Notice of Alteration - Town of The Pas Lagoon.docx

Ms. Shannon Kohler
Manitoba Conservation and Climate via courier
Environmental Approvals Branch
1007 Century Street
Winnipeg, Manitoba T-607.06
R3H 0W4

Dear Ms. Kohler,

Re: Town of The Pas Lagoon – Notice of Alteration

The Town of The Pas is requesting approval from Manitoba Conservation and Climate for a minor alteration to the Town
of The Pas lagoon Licence (No. 3313).  The alterations include:

· Changing the SAGR liner material from HDPE geomembrane to in-situ and re-worked clay.
· Including a provision in the Licence for Emergency Discharges during wet weather flows.
· Addition of a 2nd baffle curtain in the Town of The Pas Lagoon.

As per the requirements of the Notice of Alteration, enclosed are:

1. Notice of Alteration Form

2. Four (2) bound hard copies of Notice of Alteration report

3. One (1) electronic copy (CD) of the Notice of Alteration report.

The results of this notice conclude that there will be no significant impacts to the environment as a result of the
proposed upgrades. The Tow of The Pas would like to obtain approval for the proposed upgrades as soon as possible so
they can tender the project by March 31, 2021 and complete construction by March 31, 2022.

If there are any questions or comments, please contact the undersigned.

Yours truly,

JR Cousin Consultants Ltd.

David Kelly, P.Eng.
Municipal Engineer

enc.  Two (2) bound copies and one (1) electronic copy (CD), NOA form

cc. Mr. Sam Mirza-Agha, Town of The Pas – via e-mail
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Ms. Shannon Kohler
Manitoba Conservation and Climate via courier
Environmental Approvals Branch
1007 Century Street
Winnipeg, Manitoba T-607.06
R3H 0W4

Dear Ms. Kohler,

Re: Town of The Pas Lagoon – Notice of Alteration

The Town of The Pas is requesting approval from Manitoba Conservation and Climate for a minor alteration to the Town
of The Pas lagoon Licence (No. 3313).  This Notice of Alteration (NOA) report and attached form includes information
on the proposed alterations, which include constructing the submerged attached growth reactor (SAGR) cells with a
clay liner instead of a geomembrane liner, and the alteration of the lagoon overflow system. These upgrades have
been previously discussed with Asit Dey of Manitoba Sustainable Development, to determine requirements of the NOA.

SAGR Liner Material

The Licence states in Clause 29 that the liner material is to be constructed from HDPE geomembrane.
Geotechnical testing was conducted in 2018 in the area of the proposed SAGR cells and it has been found that
there is suitable clay for use as a liner, the report and soil testing results are attached. The bottom liner of the
cells  will  be  made  of  in  situ  clay  which  will  have  a  hydraulic  conductivity  of  1  x  10-7 cm/s  or  less  at  all
locations. The side walls of the SAGR cells will be constructed of a reworked clay liner, with a minimum of 1 m
thickness,  and  a  hydraulic  conductivity  of  1  x  10-7cm/s or less. Please see attached JRCC’s Lagoon
geotechnical Investigation Letter report for information on the testing completed.

Emergency Discharge

To accommodate peak wet weather flows which may be experienced in the lagoon an emergency overflow
discharge will be required. Due to the elevations of the gravity sewer system which feeds into the lagoon the
full freeboard space cannot be used without the possibility of backups in the sewer. The volume which can be
accommodated by the freeboard without affecting the gravity sewer is approximately 8,100 m3.

The lagoon will have a lift station installed to pump effluent from the existing lagoon to the new SAGR cells.
Due to limitations in pump sizing, it is proposed to have an overflow pipe in the lift station for sewage to
bypass the SAGR as an emergency discharge. As the effluent discharged through the overflow will have
passed through the aeration cell, it will have been treated for BOD, TSS, and phosphorus, but may not meet
ammonia or disinfection Licence limits.

The daily lagoon flow data from 2018-2020 was reviewed to determine the peak week and peak day flows.
Based  on  that  review,  the  design  average  day  flow  is  9,430  m3/day, and the design peek week is 21,500
m3/day.  It  is  proposed  to  discharge  all  peak  flows  higher  than  21,500  m3/day  after  the  8,100  m3 ponding
volume has been used.



Ms. Shannon Kohler
February 23, 2021

Town of The Pas Lagoon – Notice of Alteration Page 2 of 2

When the 2018-2020  lagoon flow data was scaled from current year to design year flow, there were seven
peak events that exceed the peek week pumping rate.  Of those seven peaks, five were accommodated by the
0.3 m of freeboard to the overflow pipe as proposed.  The other two days would require a partial emergency
discharge through the overflow pipe to avoid backups in the Town’s sewage collection system. The Town of
The Pas lagoon generally experiences its peak flow events during summer months,  when sewage treatment
processes that rely on biological reactions are better suited to handle peaks because their reaction kinetics
are better in warmer months.

Baffle Curtain

At the time the EAP was prepared, the proposed design included the addition of a baffle curtain to provide
more consistent flow through the existing lagoon, resulting in less short-circuiting, more efficient treatment
and  higher  CBOD  removal.   As  the  design  has  progressed  to  the  selection  of  treatment  equipment,  the
successful proponent, Nexom, has proposed a second baffle curtain.

The lagoon will be configured to have a complete mix aeration zone, followed by a partial mix aeration zone
and  a  settling  zone.   This  configuration  will  provide  more  efficient  BOD  treatment,  which  allows  for  a  more
efficient SAGR footprint after the lagoon.  The aeration system will be configured so that the Town can operate
the complete mix zone as a partial mix zone in early years, provided that effluent parameters are still met, to
reduce power consumption and operating costs.  Overall, this change has no impact on the Town’s ability to
meet the effluent quality described in the current Licence.  Please see the attached JRCC plan L2 showing the
proposed lagoon layout

Please provide approval for the proposed alterations.

If you have any questions, please contact the undersigned.

Yours truly,

JR Cousin Consultants Ltd.

David Kelly, P.Eng.
Municipal Engineer

enc.
Town of The Pas – Letter Report for The Pas Lagoon Upgrade Geotechnical Investigation, JRCC, October 25, 2018
Plan L2 – Proposed Lagoon Upgrade layout Plan

cc. Mr. Sam Mirza-Agha, Town of The Pas – via e-mail
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JR Cousin Consultants Ltd.
91A Scurfield Blvd. Winnipeg MB R3Y 1G4

p. (204) 489-0474

f. (204) 489-0487
www.jrcc.ca

ENGINEERING EXCELLENCE SINCE 1981



SYMBOL INDEX

J. R. Cousin Consultants Ltd.
TEST HOLE LOGS

little or no fines

GW.  :  Well graded gravels and gravel sand mixtures, little or no fines

GP.  : Poorly graded gravels, gravel - sand mixtures,

clays, lean clays

TOPSOIL

OH.  :  Organic clays of medium to high plasticity, organic silts

Pt.  : Peat, humus, swamp soils with high organic contents

SW.  :  Well graded sands, gravelly sands, little or no fines

OL.  :  Organic silts and organic silty clays of low plasticity

CL. :  Inorganic clays of low plasticity, gravelly clays, sandy or silty

ML. :  Inorganic silts and very fine sands, rock flour, silty or clayey fine sands,

SP.  :  Poorly graded sands, or gravelly sands, little or no fines

CI. :  Inorganic clays of medium or intermediate plasticity

GM.  :  Silty gravels, gravel-sand-silt mixtures

CH.  :  Inorganic clays of high plasticity, fat clays

GC.  : Clayey gravels, gravel-sand-clay mixtures

MH.  :  Inorganic silts, fine sandy or silty soils

or clayey silts with slight plasticity

SC.  :  Clayey sands, sand-clay mixtures

SM.  :  Silty sands, sand-silt mixtures

J.R. Cousin Consultants Ltd. cannot be
responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.

Page ____ of ____71

The soil logs are based upon objective data
available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
test holes as compared to that of an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.



J.R. Cousin Consultants Ltd. cannot be
responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.
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The soil logs are based upon objective data
available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
test holes as compared to that of an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.

Topsoil

OH

MH

PT

CH

OL

ML

SM

SW

CI

CL

SC

SP

LOCATION : The Pas Lagoon Expansion Area

PROJECT : The Pas - Wastewater Treatment

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : April 26, 2018

TEST HOLE # 1

GW
TOPSOIL - Silty, leaf litter

GM

CLASSIFICATION
FIELD

GP

GC

J. R. Cousin Consultants Ltd.
TEST HOLE LOG SHEET

CODE : T-607.05

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5965094 N, 354205 E

Static Water Level

ELEVATION : 263.18m

SILT - Brown, medium plastic, clayey, stones, moist, stiff

SILT - Brown, low plastic, sandy, stones, damp, stiff

- Refusal at 2.7m

Feasibility Study and EAP



J.R. Cousin Consultants Ltd. cannot be
responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.

Page ____ of ____73

12'

6m 20'

5m

18'

16'

4m

14'

8'

3m 10'

6'
2m

4'

The soil logs are based upon objective data
available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
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number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.
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LOCATION : The Pas Lagoon Expansion Area

PROJECT : The Pas - Wastewater Treatment

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : April 26, 2018

TEST HOLE # 2

GW

GM

CLASSIFICATION
FIELD

GP

GC

J. R. Cousin Consultants Ltd.
TEST HOLE LOG SHEET

CODE : T-607.05

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5965139 N, 354291 E

Static Water Level

ELEVATION : 262.21m

PEAT - Black/brown, saturated

CLAY - Grey, high plastic, moist, stiff

SILT - Brown, medium plastic, clayey, stones, wet, stiff

- Refusal at 4.2m
- Standing water level at 2.7m

Feasibility Study and EAP



J.R. Cousin Consultants Ltd. cannot be
responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.
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The soil logs are based upon objective data
available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
test holes as compared to that of an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.
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LOCATION : The Pas Lagoon Expansion Area

PROJECT : The Pas - Wastewater Treatment

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : April 26, 2018

TEST HOLE # 3

GW

GM

CLASSIFICATION
FIELD

GP

GC

J. R. Cousin Consultants Ltd.
TEST HOLE LOG SHEET

CODE : T-607.05

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5965083 N, 354352 E

Static Water Level

ELEVATION : 261.84m

- Refusal at 2.4m
- Standing water at 0.5m

PEAT - Black/brown, saturated

CLAY - Grey, high plastic, moist, stiff

SILT - Brown, medium plastic, clayey, stones, wet, stiff

Feasibility Study and EAP



J.R. Cousin Consultants Ltd. cannot be
responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.
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The soil logs are based upon objective data
available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
test holes as compared to that of an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.
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LOCATION : The Pas Lagoon Expansion Area

PROJECT : The Pas - Wastewater Treatment

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : April 26, 2018

TEST HOLE # 4

GW

GM

CLASSIFICATION
FIELD

GP

GC

J. R. Cousin Consultants Ltd.
TEST HOLE LOG SHEET

CODE : T-607.05

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5965162 N, 354383 E

Static Water Level

ELEVATION : 262.20m

- Refusal at 3.0m
- Standing water at 1.0m

PEAT - Black/brown, saturated

CLAY - Grey, high plastic, moist, stiff

SILT - Brown, medium plastic, clayey, stones, wet, stiff

Feasibility Study and EAP



J.R. Cousin Consultants Ltd. cannot be
responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.
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available to us at the time of forming our
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soil characteristics and must not be generalized
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evaluate the information by methods generally
recognized. The soil logs represent our opinions.
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LOCATION : The Pas Lagoon Expansion Area

PROJECT : The Pas - Wastewater Treatment

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : April 26, 2018

TEST HOLE # 5

GW

GM

CLASSIFICATION
FIELD

GP

GC

J. R. Cousin Consultants Ltd.
TEST HOLE LOG SHEET

CODE : T-607.05

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5965190 N, 354230 E

Static Water Level

ELEVATION : 262.54m

- Refusal at 4.4m
- Standing water at 1.1m

PEAT - Black/brown, saturated

CLAY - Grey, high plastic, moist, stiff

SILT - Brown, medium plastic, clayey, stones, wet, stiff

Feasibility Study and EAP



J.R. Cousin Consultants Ltd. cannot be
responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.
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available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
test holes as compared to that of an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.
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LOCATION : The Pas Lagoon Expansion Area

PROJECT : The Pas - Wastewater Treatment

1m
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0m 0

SAMPLE
DEPTH OF

DATE : April 26, 2018

TEST HOLE # 6

GW
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CLASSIFICATION
FIELD

GP
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J. R. Cousin Consultants Ltd.
TEST HOLE LOG SHEET

CODE : T-607.05

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5965115 N, 354244 E

Static Water Level

ELEVATION : 262.50m

- Refusal at 3.0m

PEAT - Black/brown, saturated

SILT - Brown, medium plastic, clayey, stones, wet, stiff

Feasibility Study and EAP



 

 

 

 

 

 

Wood Environmental Laboratory Test Results 
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ASTM D5084 - HYDRAULIC CONDUCTIVITY REPORT

TO: Oswald Wohlgemut, M.Sc PROJECT NO: WX11334 - 3100

JR Cousin Consultants Ltd CLIENT: JR Cousin Consultants Ltd

91 Scurfield Boulevard DATE SUBMITTED: 8-May-18

Winnipeg, MB    R3Y 1G4

PROJECT: Soil Analysis for The Pas

TEST HOLE: Bulk Samples PERMEANT: De-Aired Tap Water

SAMPLE NO.: TH2: Re-worked Sample HYDRAULIC GRADIENT: 28.60

SAMPLE DEPTH: 1.5-4.2

Sample Sample Water Dry Degree of Cell Back Differential

Height, L Dia. Content Density Saturation Pressure Pressure Pressure, h

(cm) (cm) (%) (kg/m^3) (%) (kPa) (kPa) (kPa)

Initial 7.38 7.12 12.7% 2098 100.8%

Final 7.35 7.05 12.7% 2140 109.4%

Time, t Temp. Hyd. Cond.

Influent Effluent Corr, c Corrected, K

(ml) (ml) (cm/s)

5040 0.20 0.10 1.225 3.21E-08

10080 0.25 0.30 0.956 2.29E-08

7320 0.20 0.20 0.956 2.30E-08

55980 1.35 1.45 0.956 2.10E-08

19920 0.50 0.50 0.956 2.11E-08

16620 0.35 0.40 0.956 1.90E-08

57600 1.35 1.45 0.962 2.06E-08

29520 0.65 0.75 0.968 2.02E-08

51780 1.20 1.20 0.974 1.99E-08

Sample tested at 96% Standard Proctor Moisture Dry Density. Proctor Reference WX11334.3100-01

Average Temperature 

Corrected Value (cm/s): 1.99E-08

Wood Environment & Infrastructure Solutions

Per:

Brad Wiebe, M.Sc., P.Eng.

Senior Associate Geotechnical Engineer

5/30/18 10:17 AM

5/30/18 2:29 PM

5/31/18 8:04 AM

5/31/18 1:36 PM

5/30/18 2:29 PM

5/30/18 11:41 AM

5/30/18 4:31 PM

5/30/18 11:41 AM

5/30/18 4:31 PM

5/31/18 8:04 AM

CONSTANT HEAD METHOD (K = cQL/thA)

Date & Time

Start End

Flow (Q)

(seconds)

20.7196.5241.4

Engineering interpretation or evaluation of the test results is provided only on written request.

5/31/18 1:36 PM

5/31/18 6:13 PM

6/1/18 10:13 AM

5/31/18 6:13 PM

6/1/18 10:13 AM

6/1/18 6:25 PM

6/1/18 6:25 PM

Reporting of these results constitutes a testing service only.  

6/2/18 8:48 AM

Tel +1 (204) 488-2997

Fax +1 (204) 489-8261

Amec Foster Wheeler Environment & Infrastructure

440 Dovercourt Drive

Winnipeg, Manitoba

R3Y 1N4



ASTM D5084 - HYDRAULIC CONDUCTIVITY REPORT

TO: Oswald Wohlgemut, M.Sc PROJECT NO: WX11334 - 3100

JR Cousin Consultants Ltd CLIENT: JR Cousin Consultants Ltd

91 Scurfield Boulevard DATE SUBMITTED: 3-Jul-18

Winnipeg, MB    R3Y 1G4

PROJECT: Soil Analysis for The Pas

TEST HOLE: TH05 PERMEANT: De-Aired Tap Water

SAMPLE NO.: HYDRAULIC GRADIENT: 26.18

SAMPLE DEPTH: 1.5-2.1m

Sample Sample Water Dry Degree of Cell Back Differential

Height, L Dia. Content Density Saturation Pressure Pressure Pressure, h

(cm) (cm) (%) (kg/m^3) (%) (kPa) (kPa) (kPa)

Initial 8.05 7.16 28.6% 1531 98.9%

Final 8.15 7.19 31.0% 1478 98.9%

Time, t Temp. Hyd. Cond.

Influent Effluent Corr, c Corrected, K

(ml) (ml) (cm/s)

66300 1.35 1.50 0.980 2.00E-08

33300 0.65 0.70 0.980 1.88E-08

51660 1.00 1.00 0.980 1.80E-08

22440 0.40 0.50 0.980 1.86E-08

62340 1.20 1.00 0.980 1.64E-08

194940 3.60 3.90 0.980 1.79E-08

152160 2.50 2.60 0.980 1.56E-08

12600 0.25 0.25 0.980 1.84E-08

Average Temperature 

Corrected Value (cm/s): 1.71E-08

Wood Environment and Infrastructure Solutions

Per:

Brad Wiebe, M.Sc., P.Eng.

Senior Associate Geotechnical Engineer

Engineering interpretation or evaluation of the test results is provided only on written request.

7/14/18 7:31 AM

7/16/18 1:40 PM

7/18/18 7:56 AM

7/16/18 1:40 PM

7/18/18 7:56 AM

7/18/18 11:26 AM

Reporting of these results constitutes a testing service only.  

CONSTANT HEAD METHOD (K = cQL/thA)

Date & Time

Start End

Flow (Q)

(seconds)

20.7196.5241.4

7/11/18 1:57 PM

7/12/18 5:37 PM

7/13/18 2:12 PM

7/14/18 7:31 AM

7/12/18 5:37 PM

7/12/18 8:22 AM

7/13/18 7:58 AM

7/12/18 8:22 AM

7/13/18 7:58 AM

7/13/18 2:12 PM

Tel +1 (204) 488-2997

Fax +1 (204) 489-8261

Amec Foster Wheeler Environment & Infrastructure

440 Dovercourt Drive

Winnipeg, Manitoba

R3Y 1N4



ASTM D5084 - HYDRAULIC CONDUCTIVITY REPORT

TO: Oswald Wohlgemut, M.Sc PROJECT NO: WX11334 - 3100

JR Cousin Consultants Ltd CLIENT: JR Cousin Consultants Ltd

91 Scurfield Boulevard DATE SUBMITTED: 8-May-18

Winnipeg, MB    R3Y 1G4

PROJECT: Soil Analysis for The Pas

TEST HOLE: Bulk Samples PERMEANT: De-Aired Tap Water

SAMPLE NO.: TH06: 0.5 - 1.1m HYDRAULIC GRADIENT: 27.78

SAMPLE DEPTH: 0.5-1.1m

Sample Sample Water Dry Degree of Cell Back Differential

Height, L Dia. Content Density Saturation Pressure Pressure Pressure, h

(cm) (cm) (%) (kg/m^3) (%) (kPa) (kPa) (kPa)

Initial 7.59 7.15 10.7% 2185 100.4%

Final 7.54 7.15 11.6% 2181 107.4%

Time, t Temp. Hyd. Cond.

Influent Effluent Corr, c Corrected, K

(ml) (ml) (cm/s)

5040 0.10 0.15 1.225 2.72E-08

10080 0.30 0.35 0.956 2.76E-08

7260 0.20 0.20 0.956 2.36E-08

56040 1.55 1.55 0.956 2.37E-08

19920 0.55 0.55 0.956 2.36E-08

16620 0.45 0.45 0.956 2.32E-08

57600 1.55 1.55 0.962 2.32E-08

29520 0.70 0.80 0.968 2.20E-08

51780 1.35 1.35 0.974 2.28E-08

Average Temperature 

Corrected Value (cm/s): 2.28E-08

Wood Environment and Infrastructure Solutions

Per:

Brad Wiebe, M.Sc., P.Eng.

Senior Associate Geotechnical Engineer

Engineering interpretation or evaluation of the test results is provided only on written request.

5/31/18 1:34 PM

5/31/18 6:11 PM

6/1/18 10:11 AM

5/31/18 6:11 PM

6/1/18 10:11 AM

6/1/18 6:23 PM

6/1/18 6:23 PM

Reporting of these results constitutes a testing service only.  

6/2/18 8:46 AM

CONSTANT HEAD METHOD (K = cQL/thA)

Date & Time

Start End

Flow (Q)

(seconds)

20.7196.5241.4

5/30/18 10:15 AM

5/30/18 2:27 PM

5/31/18 8:02 AM

5/31/18 1:34 PM

5/30/18 2:27 PM

5/30/18 11:39 AM

5/30/18 4:28 PM

5/30/18 11:39 AM

5/30/18 4:28 PM

5/31/18 8:02 AM

Tel +1 (204) 488-2997

Fax +1 (204) 489-8261

Amec Foster Wheeler Environment & Infrastructure

440 Dovercourt Drive

Winnipeg, Manitoba

R3Y 1N4
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