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1.0 INTRODUCTION 

1.1. OVERVIEW 

The Town of Radisson (the Town, Radisson) has retained PINTER & Associates Ltd. 

(PINTER) to conduct a review of the existing wastewater treatment lagoon (the 

Lagoon) and provide a design for the upgrade of the Lagoon.  The Town is located on 

Highway 16, approximately 65 km northwest of the City of Saskatoon in the Province 

of Saskatchewan.  The Lagoon is located south of Radisson, at SW-21-40-10-3, as 

shown in Drawing A-04 (Appendix A).  

The Town currently treats its municipal sewage through a facultative lagoon system 

that includes a primary and secondary cell.  The Lagoon is located approximately 

3.5 km south of Radisson Lake (the Lake).  Treated effluent is transferred from the 

secondary (storage) cell to the sump pumps, and then it’s pumped through 

approximately 4,000 metres of force main piping, where it is discharged into the Lake.  

The entire Lake and surrounding shoreline are part of an Important Bird Area (IBA) of 

Canada.  

Radisson has encountered issues with the Lagoon as it is undersized for its current and 

potentially expanding population.  The Town wishes to remediate this problem by 

expanding its wastewater treatment capacity, as well as addressing any underlying 

issues with the Lagoon, to allow future developments that will support its economic 

growth. 

Farmland borders the Lagoon to the south, east, and west, and a SaskTel 

Communications tower to the north.  Due to the existing roads directly to the south and 

west, and SaskTel having ownership of the land to the north, expansion in these 

directions has been deemed non-viable by PINTER.  Thus, the area where the Lagoon’s 

capacity can feasibly be increased through footprint expansion alone can only be to the 

east.  The Town explored several options for expansion and settled on a phased 

approach based on consultation from the Water Security Agency (WSA) along with 

monetary constraints.  At the end of the final phase of the Lagoon expansion project, 

the Lagoon will meet the WSA’s effluent requirements.  
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1.2. SCOPE OF WORK 

In this phase of the project (Phase I – Secondary Cell Expansion), PINTER has 

designed an expansion to the secondary cell, or storage cell, which will begin the 

process of meeting the Town’s effluent requirements.  The expansion includes the 

introduction of a new, additional secondary cell located to the east of the existing 

secondary cell to increase the storage capacity prior to the pumping.  In addition, a new 

power connection will be routed from an existing underground line to supply a sewage 

pump located within a new manhole in the middle of the northern side of the cell.  The 

existing effluent force main will be rerouted to this manhole.   

2.0 EXISTING LAGOON SYSTEM 

2.1. EXISTING LAGOON LAYOUT 

The existing sewage Lagoon is situated approximately half a kilometre south of the 

Town.  The Lagoon was originally constructed in 1962 as a two-cell facultative lagoon 

intended to allow for a semi-annual release of treated effluent in early spring and late 

fall.  The primary cell has an effective treatment area of 1.11 ha, and the secondary cell 

has a storage capacity of 15,031 m3.  Dense grasses surround the outside Lagoon berm 

slopes, and multiple types of vegetation are present on the inner slopes and on the 

water’s edge.  A 150 mm gravity drain connects the cells with an adjacent overflow 

drain located an estimated half a metre below the top of the berms.   

A drainage ditch is present on the southern and western sides of the Lagoon.  The 

western ditch slopes to the south, while the southern ditch slopes to the west until the 

approximate midpoint of the Lagoon, where it begins to slope to the east.  The poor 

condition of the slope grades indicates that shifting has potentially occurred, and no 

remediation measures were in place for regrading.  

Lagoon effluent is pumped north from a manhole adjacent to the secondary cell through 

a shallow buried line approximately 4,000 metres long to the Lake.  Pumping occurs 

semi-annually via a pump located inside the manhole.  The manhole pump is powered 



H:\2)  Projects\3285 Town of Radisson - WTP Upgrade\3285-1 Town of Radisson – Wastewater Lagoon Upgrade Options\3285-1 Report\3285-1 

Radisson Lagoon Design Brief.docx

©2024 PINTER & Associates Ltd. 

CONFIDENTIAL 

PINTER page 5 

through a modified three-phase power system using three separate single-phase power 

lines.  

2.2. SEWAGE PUMPING STATION 

The sewage pumping station in Radisson is a wet well/dry well style station.  It receives 

all sewage generated in Radisson, pumping it through approximately 750 metres of 

150 mm asbestos cement force main to the Lagoon.  Sewage is pumped via two 3-phase 

15 hp pumps.  

2.3. RADISSON LAKE 

Radisson Lake is an endorheic salt lake located to the north of Radisson.  The Lake is 

subject to large fluctuations in water level.  During the original construction of the 

effluent force main to the Lake, only Ducks Unlimited was known as a licensed water 

user, operating a duck nesting project at the upper end of the Lake.  Due in part to the 

high saline content, there are no other known uses of water from the Lake.  

2.4. FACULTATIVE TREATMENT PROCESS ISSUES 

2.4.1. Setback Requirement 

The WSA regulations require that any wastewater treatment facility should have a 

minimum setback distance from residences, roads, schools, and other infrastructure to 

help foster a living environment that is generally free of sewage odours and minimizes 

health concerns.  It is good practice to construct the wastewater treatment facility in an 

isolated area and with respect to prevailing wind directions.  The Lagoon was built 

approximately 450 metres south of a residential area, as shown in Drawing A-04 

(Appendix A).  The WSA requires any facultative lagoon to be located at a minimum 

550 m setback.  However, the WSA may approve a reduced buffer zone subject to 

certain terms and conditions.  Based on the existing conditions of the Lagoon, the Town 

would likely qualify for this reduced buffer zone.  

2.4.2. Sizing Issues 

Due to the lack of any expansions since the original construction, the existing Lagoon 

requires additional primary treatment area and secondary treatment volume.  The 

Lagoon’s full-service level (FSL) is consistently above allowable limits., based on site 
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visits and previous reports provided to PINTER by the Town.  During periods of high 

precipitation, there is a possibility of berm overtopping that would result in accidental 

cross-contamination from the release of partially treated wastewater effluent into the 

surrounding ditches.   

2.4.3. Water Quality 

The Town had effluent testing for the Lagoon conducted in November 2011 and 

October 2013.  PINTER compared standards provided by the WSA’s Sewage Works 

Design Standards (EPB 503), and the federal Wastewater Systems Effluent Regulations

(WSER) against the results of the testing.  WSER applies to Radisson’s wastewater 

treatment due to the system being designed to collect an average daily volume of over 

one hundred cubic metres per day of effluent.  The results of the testing are in the table 

below; bolded values indicate parameters that did not meet standards for effluent 

quality.   

Table 1: Effluent Quality Standards 

Constituent 
Secondary 

Effluent 
(Nov. 2011) 

Secondary 
Effluent  

(Oct. 2013) 

EPB 
Guidelines for 
Fall Discharge 

WSER  

BOD5 (mg/L) 10.1 10-30 

c-BOD (mg/L) - 11.00 ≤25 

TSS (mg/L) 25 39 10-40 ≤25 

Total N (mg/L) 7.30 5.50 5-20 

Total Coliforms 
(counts/100 mL) 

107,600 34,000 200-20,000 

Total P (mg/L) 1.20 0.43 2-5 

Un-ionized 
Ammonia 

(mg/L)
≤1.25 
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When compared against the EPB Guidelines and WSER, both total suspended solids 

(TSS) and total coliforms were determined to exceed treated effluent limits.  It is highly 

likely that the TSS and total coliforms are high due to incomplete treatment from 

overloading the Lagoon, as explained in the previous section.   
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3.0 LAGOON DESIGN AND SETUP 

3.1. DESIGN CRITERIA 

Prior to initiating the preliminary design, PINTER met with the Town of Radisson to 

discuss the engineering services agreement.  On 22 May 2024, an agreement was signed 

between the Town and PINTER to proceed with the design process for an expansion 

of the facultative Lagoon.  Due to monetary constraints, PINTER deemed simultaneous 

expansion of both lagoon cells infeasible.  Instead, PINTER developed a three-phase 

approach.  The agreement with the Town encapsulates the first phase of designing and 

constructing an additional lagoon cell as an expansion to the secondary storage cell.   

3.1.1. Population 

PINTER obtained population data from Statistics Canada, which indicates an average 

population change per year of 0.68% between 1996 and 2021.  However, over the last 

five years an average change per year of -2.1% was recorded by the government.  

Despite census data showing this continuous population decrease in the Town, PINTER 

used a growth rate of 1% (Saskatchewan’s annual population growth rate for the last 

ten years) for this analysis to account for potential population growth in the community.  

Production capacity is not determined using a negative growth rate as this could lead 

to an under-sizing of the system.  Therefore, PINTER will design the new Lagoon to 

accommodate 586 people projected for 2044.  Figure 1 below shows this projection. 
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Figure 1 – Population Projection 

3.1.2. Water Demand 

PINTER conducted a desktop review based on the Town’s current water use, as well 

as the projected water use by 2044.  Estimated capacity requirements are based on the 

average day consumption in combination with census data.  Figure 2 shows the 

historical and projected water demands.  Table 2 and Table 3 both outline the current 

and projected area and volume requirements for the Town’s Lagoon.  Table 2 shows 

requirements when using effluent irrigation, while Table 3 shows requirements for 

pumping to the Radisson Lake.  
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Figure 2 – Projected Water Demand 

Table 2: Projected Lagoon Capacity Requirements with Effluent Irrigation 

Cell 
Capacities by Year 

2023 Required 2027 2032 2037 2042 

Population 
(1% Growth) 

480 - 505 530 557 586 

Primary Cell 1 
(ha)* 

1.11 1.23 1.30 1.36 1.43 1.50 

Secondary Cell 
2 (m3) ** 

15,031 51,840 54,540 57,240 60,156 63,288 

*30 kg/ha/day BOD loading and 0.077 kg/BOD5 treatment
**240-day storage for the irrigation 

The WSA requires design storage of 240 days of the projected average day sewage 

input to be served over a projected minimum 20-year design life for expanded, 

upgraded, or new facultative lagoons that discharge via effluent irrigation.  Using the 
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data from the projected water demand and projected population, the average day 

sewage generated by the Town is estimated to be 419 litres per capita day (LCD) by 

PINTER.  Using an additional 8% contingency in the event of a population surge over 

the next 20 years, PINTER sized the Lagoon using a design demand of 450 LCD.  As 

noted in Table 2 above and based on these calculations, the primary cell will need an 

area expansion of 0.39 ha, and the secondary cell will need a volume expansion of 

48,257 m3.  To put this into a better perspective, Primary Cell 1 requires a 28% increase 

in treatment area, while Secondary Cell 2 requires a 321% increase in treatment 

volume.  This explains the process behind selecting the secondary cell first for 

expansion, and an expansion of the primary cell following once budget constraints have 

been amended by the Town.   

For an expanded, upgraded, or new facultative lagoon that does not discharge via 

effluent irrigation, design storage of 220 days of the projected average day sewage 

input over 20 years is required by the WSA.  

Table 3: Projected Lagoon Capacity Requirements with Discharge to Radisson 

Lake 

Cell 
Capacities by Year 

2023 Required 2027 2032 2037 2042 

Population 
(1% Growth) 

480 - 505 530 557 586 

Primary Cell 1 
(ha)* 

1.11 1.23 1.30 1.36 1.43 1.50 

Secondary Cell 
2 (m3) ** 

15,031 47,520 49,995 52,470 55,143 58,014 

*30 kg/ha/day BOD loading and 0.077 kg/BOD5 treatment
**220 day storage

Table 3 shows the primary and secondary cell requirements for 220-day storage with 

typical bi-annual discharge.  Again, using a design flow of 450 LCD obtained from an 

8% contingency, the primary cell expansion remains unchanged at 0.39 ha, while the 

secondary cell needs a volume expansion of 44,983 m3.  This is approximately 5,300 m3

less than the capacity requirements for using treated wastewater for effluent irrigation.  
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It is PINTER’s understanding that the Town has special permission to construct a 

storage cell that gives the Town a total storage capacity of approximately 150 days.  

The additional cell is designed to provide approximately 24,000 m3 of additional 

storage, bringing the total storage capacity to 39,160 m3.  This special permission was 

granted by the WSA after contractor bids came in at almost double what the Town had 

available.  The WSA is willing to allow the Town of Radisson to build the additional 

storage cell at the reduced size of 50% of the original design, with the condition that 

this will be considered a phased approach to the required upgrade.  Once this phase of 

the upgrade is operational, the WSA will work with the Town to develop the mentioned 

plan. 

3.2. FIELD INVESTIGATIONS 

3.2.1. Geotechnical Investigation 

PINTER conducted a geotechnical investigation at the Lagoon site on 17 July 2024.   

Due to wet site conditions, drilling delays led to the geotechnical site investigation 

occurring much later than originally planned.   Site-specific information was collected 

for the existing Lagoon area as well as the expansion cell area.  The visual inspection 

of the soil testing confirmed the geotechnical investigation results of P. Machibroda 

Engineering Ltd. in 2009. 

The recommendations from a geotechnical report completed by P. Machibroda 

Engineering Ltd. in 2009 on the proposed Lagoon site, as well as data from PINTER’s 

geotechnical memorandum, were used for the detailed design and liner requirements.  

The data from the memo confirms the report.   

3.2.2. Topographical Survey 

PINTER conducted a topographical survey of the Lagoon site using a Hemisphere S631 

GNSS GPS Survey Receiver system.  The survey was completed over the course of 

two separate trips due to the size of the site and the wet conditions present at the time.  

The survey was started on 12 June 2024 and was completed on 24 June 2024.  This 

survey data was used to develop the elevation contours of the area.  All drawings 

presented in Appendix A are based on the topographical survey results, together with 

the available as-built drawings provided by the Town.    
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3.3. LAGOON CONFIGURATION 

According to the Waterworks and Sewage Works Regulations in terms of lagoon 

design requirements along with the recommendations presented in the geotechnical 

investigations, PINTER recommends the following for the new expansion: 

 The new storage cell will provide a new total holding capacity of 39,160 m3.  

The cell will be constructed to the east of the existing storage cell with 

approximate dimensions of 110 m by 200 m. 

 The top of the berm is 4 m wide with an interior slope 4:1 and an exterior slope 

3:1. 

 The exterior slope should be covered with topsoil and seeded. 

 The water depth is designed to be 2.1 m with a 1 m freeboard above the full-

service level (FSL). 

 The existing primary and storage cells will not be upgraded except for the 

addition of a new overflow and equalization pipe from the existing storage cell 

to the new storage cell.  The existing manhole on the south side of the storage 

cell will be replaced by a new manhole on the north side of the new cell.   

 A gravity pipe and effluent force main connection will be constructed on the 

north side of the new cell.  Treated water will be pumped from the manhole 

through a newly constructed effluent force main section.  This section will be 

tied into the existing force main that leads to the Lake.   

Drawings for the proposed expansion are located in Appendix A.   

3.4. LAGOON LINER 

The geotechnical investigation indicated the soil present at the site is suitable for a 

compacted liner with a recommended thickness of 1.0 m to control the seepage limit 

down to 15 cm/year.  Typically, the compacted clay liner (CCL) is considered a cost-

effective hydraulic barrier and recommended for use if the site has adequate onsite soils 
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to construct.  Based on PINTER’s own geotechnical investigation, if the clay is 

determined to have a lower saturated conductivity, a compacted liner with a thickness 

of 0.6 m will be considered in order to reduce cost and construction times.  

3.5. EROSION CONTROL 

Erosion can take place on either the inner slope due to wave action and effluent transfer 

between cells or on the outer slope due to wind action.  Wave action erosion will be 

controlled at pipe connection areas using rip-rap, placing it 0.5 m vertically above the 

invert of the pipe and below the pipe, continuing until the cell floor.  The rip-rap should 

be sized between 75 mm to 200 mm, and hand placed on the slope with an approximate 

depth of 300 mm.  For interior berm areas not at pipe locations and all exterior berm 

areas, topsoil or soil material should be placed with appropriate grass seeding.   

3.6. GROUNDWATER MONITORING 

To monitor the lagoon operation on the groundwater, monitoring well installation will 

be required.  Three monitoring wells will be installed around the Lagoon.  They will be 

located on the north, east, and south of the Lagoon.  The exact locations will be 

determined at the time of construction based on the existing water conditions.  

3.7. SAFETY CONSIDERATIONS 

For security and safety reasons, PINTER recommends the upgraded Lagoon has 

fencing, including gate and signage installed around the perimeter of the cells.   
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4.0 LAGOON CONSTRUCTION 

4.1. CONSTRUCTION SEQUENCE 

Minimum disruption to the operation of the lagoon system should be provided during 

the construction.  The following is the proposed construction sequence: 

- Strip and stockpile all existing topsoil and/or deleterious material from the surface of 

the proposed site.   

- Excavate to the required depths and grades. 

- Construct the new berms with a crest width of 4.5 metres and embankment slopes of 

4:1 (H:V) on the interior surface and 3:1 on the exterior surface. 

- Install the required piping and manhole during or after berm construction, based on the 

method of installation selected by the Contractor.  As access to the original storage cell 

will be required for the installation of the equalization and gravity pipe, construction of 

a coffer dam may be required.  Conditions during construction, as well as the 

construction timeframe in relation to the normally scheduled effluent release, will have 

to be observed and a plan worked out with the Contractor.   

- Install the CCL or HDPE liner and associated materials to the required specifications. 

- Install erosion protection on the inner and outer slopes. 

- Temporarily close the valve connecting the primary cell and the existing storage cell 

and lower the volume in the existing storage cell via discharge, as allowed in the 

existing Permit to Operate. 

- Construct a coffer dam at the location of the equalization pipe and install the new 

equalization pipe.  After the installation of the pipe and backfilling of the existing berm, 

remove the coffer dam. 

- Open the valve between the primary cell and the existing storage cell. 
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- Obtain a new Permit to Operate before opening the connection from the existing storage 

cell to the new storage cell.  

- Install three (3) monitoring wells around the Lagoon.  

4.2. CONSTRUCTION RECOMMENDATIONS 

Based on the geotechnical investigation and PINTER’s observations during the 

topographical survey, higher groundwater levels should be expected during or 

following periods of precipitation or post-winter thawing.  Trafficability of the 

subgrade soils during site construction may be affected and should be monitored 

closely.   

Low hydraulic conductivity of the in-situ soils at the proposed location of the new cell 

should ensure that seepage into excavations remains negligible over the period required 

to complete construction; however, there may be thin layers of high hydraulic 

conductivity soils that were not detected in the drilling investigation.  If these layers 

are encountered, dewatering of the excavations may be required.  Site supervision and 

adequate quality assurance and control (QA/QC) measures carried out by qualified 

personnel is recommended. 

4.3.   SLUDGE REMOVAL 

Due to the nature of this project, no sludge disposal plan has been created.  Sludge 

disposal will be accounted for during a later phase of the Lagoon upgrade.  
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6.0  CLOSURE 

We, the undersigned, hereby declare that to the best of our knowledge, the information 

contained herein and the information in support of this submission as completed by us 

is complete and accurate in accordance with my obligations under The Engineering and 

Geoscience Professions Act (2011) and its regulations.  We further declare that this 

submission has been prepared in accordance with the published standard for this 

submission. 

PINTER & Associates Ltd. 

Reece Heffernan, B.Sc., E.I.T 
Project Engineer

Enkhnyamaa Jalbuu, P.Eng 
Project Manager  

7 August 2024 
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Detailed Design Drawings 
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Appendix B 

Geotechnical Investigation 









































































































































































Appendix C 

Volume Calculations 



Storage Cell Existing Cell 2 New Cell 2

internal edge Length (m) 144.5 144.5

internal edge Width (m) 88.4 106.0

Area (m2) 12770.4 15314.4

Slope (X:1) 4 4

Free Board (m) 1 1

Water Surface Area(m2) 10971.50 13374.55

Water Surface Area(ha) 1.10 1.34

Water Depth 1.44 2.1

Base area (m2) 8605.90 9717.61

Fill Volume (m3) 15031 24145

Total Storage 39176
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