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1.0  DESCRIPTION OF DEVELOPMENT 

1.1 Land Ownership Title  

The existing sewage lagoon for the LUD of Baldur is located approximately 1 km east from the center of 
the Town of Baldur. It is located in the Southeast quarter of Section Thirteen in the Fifth Township and 
Fourteenth Range, West (SE ¼ 13-5-14WPM) (Appendix A). 

1.2 Name of Owner 

The parcel of land that makes up the site is currently owned by the Rural Municipality (R.M.) of Argyle, 
under the title/deed number 86911. 

1.3 Mineral Rights on Land 

The mines and mineral rights of the land on which the existing sewage lagoon is located are held by the 
R.M. of Argyle. 

1.4 Description of Existing Land Use 

The existing land has been used for disposal of municipal wastewater and sewage since 1966. No other 
type  of  land  use  has  existed  on  this  parcel  of  land.  A  license  to  operate  the  lagoon  was  issued  by  the  
Provincial Sanitary Control Commission, in 1966 (P 125, Appendix B). 

1.5 Summary from Previous Studies 

In March 2006, Stantec Consulting Ltd. (Stantec) prepared a report entitled “Baldur Sewer and Water 
Infrastructure Assessment” for the R.M. of Argyle and the Manitoba Water Services Board.  The report 
also included a geotechnical investigation and seepage analysis which was conducted by ENG-TECH 
Consulting Ltd. (ENG-TECH).  The report provided a summary of the current condition of the water and 
sewer infrastructure and proposed recommendations for upgrades to the existing infrastructure based on 
the assessment findings. A copy of the infrastructure assessment summary and geotechnical reports is 
attached in Appendix C and D, respectively. 
 
The “Baldur Sewer and Water Infrastructure Assessment” report indicated that there appeared to be some 
seepage from the lagoon at the time of the site visit. However, the soil tests indicated that the lagoon was 
constructed in high to medium plastic clay and the hydraulic conductivity results were within the 
provincial standards for a clay lined lagoon. 
 
The Municipality conducted further investigation and found that the appearance of seepage was caused 
due to overloading of the lift station from the creek during spring floods. The RM took measures to fix 
the problem and there has not been any seepage around since then. This was confirmed during Dillon visit 
in Sept 2012. 
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2.0  EXISTING LAGOON 

2.1 Description 

The LUD of Baldur sewage lagoon is a two (2) cell, facultative lagoon. The primary and secondary 
lagoon cells occupy 0.79 hectare and 1.32 hectare, respectively.  
 
Liquid wastewater and sewage from the Town of Baldur are collected from the residences via a piped 
sewer system. There are approximately 10 truckloads of wastewater/sewage that is dumped into the east 
lift station each year, from holding tanks. Although the lagoon has capacity to accept septage, none are 
received at the lift station. 

2.2 Existing Capacity 

The dimensions of the existing sewage lagoon primary and secondary cells are 91.4 m by 91.4 m (300 ft x 
300 ft) and 93.0 m by 152.4 m (305 ft x 500 ft), respectively.  Both lagoon cells cover a total land area of 
2.11 hectare and have a combined total storage volume of approximately 31,027 m3 as stated in the 2006 
Stantec report.  

Table 1: Lagoon Cells – Existing Capacity 

Cell Dimensions  
(m x m) 

Operating Depth  
(m) 

Volume  
(m3) 

Primary 91.4 x 91.4 1.52 12,267 
Secondary 93.0 x 152.4 1.52 18,760 

Total 31,027 
 
The hydraulic capacity of the existing sewage lagoon is approximately 24,893.5 m3 for  a  240  day  
retention period. 

2.3 Description of Buffer Areas 

A buffer  area  of  3.0  m to  15.2  m (10  ft.  to  50  ft.)  is  located  around  the  perimeter  of  the  primary  and  
secondary lagoon cells, with the exception of the area between lagoon cells and Oak Creek which 
boarders Elizabeth Street (Highway 23).  Both lagoon cells are located within the entire buffer area, 217.9 
m by 298.7 m (715 ft. by 980 ft.), 10.9 acres of land. The buffer area of the sewage lagoon has been 
established by a barbed wire fence. 

2.4 Population and Potential for Growth 

2.4.1 Population 

The population of the LUD of Baldur, according to the 2006 census is 345 people.  The population has 
not changed over the past seven (7) years. 
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2.4.2 Potential for Growth 

It is deemed that the LUD of Baldur is not going to grow that much over the next twenty (20) years. 
Therefore, there are no requirements for future expansion of the existing lagoon cells. 

2.5 Wastewater Quality and Quantity 

2.5.1 Wastewater Quality 

Trucked wastewater typically has a more concentrated wastewater quality compared to piped wastewater.  
A breakdown of the typical composition of untreated domestic wastewater, i.e. typical concentration for 
each contaminant found in medium strength (trucked) wastewater, is listed in the table below (Metcalf 
and Eddy, 2003).  
 

Table 2:  Breakdown of Typical Composition of Untreated Domestic Wastewater 

Contaminant Typical 
Concentration 

Total Suspended Solids, TSS (mg/L) 210 
5-day Biological Oxygen Demand, BOD5 (mg/L) 190 
Total Organic Carbon, TOC (mg/L) 140 
Chemical Organic Demand, COD (mg/L) 430 
Total Nitrogen as N (mg/L) 40 
Total Phosphorus, TP (mg/L) 7 
Oil and Grease, O&G (mg/L) 90 
Total Coliform, TC (MPN/100 mL) 106 – 108   
Fecal Coliform, FC (MPN/100 mL) 103 – 105 
Volatile Organic Compounds, VOC (mg/L) 100 – 400  
Source:  Metcalf and Eddy, 4th ed. 

2.5.2 Wastewater Quantity 

Monthly wastewater generation rates for the period between January 2010 and September 2012 are shown 
in table format below. 

Table 3: Monthly Wastewater Generation Rates  

Month Wastewater Generation Rates 
(m3) 

2010 2011 2012 
January 2,255 1,742 1,541 
February 1,732 1,663 1,452 
March 1,975 1,897 1,567 
April 1,651 1,776 1,413 
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Month Wastewater Generation Rates 
(m3) 

2010 2011 2012 
May 1,806 1,619 1,644 
June 1,532 1,618 1,649 
July 1,876 1,739 1,862 
August 1,778 1,735 1,828 
September 815 1,636 1,709 
October 1,693 1,480 - 
November 1,675 1,592 - 
December 1,743 1,620 - 
Total 20,530 20,117 14,664 
Minimum 815 1,480 1,413 
Maximum 2,255 1,897 1,862 
Average 1,711 1,676 1,629 

 
Based on the above wastewater generation rates, the existing lagoon has sufficient hydraulic retention 
capacity based on the original design of the system. 

2.6 Effluent Quality and Discharge Route 

2.6.1 Effluent Quality 

Based on the water quality data for the wastewater samples collected in 2010, the wastewater effluent 
quality is meeting the requirements of effluent for discharge.  On average, the Biological Oxygen 
Demand (BOD),  fecal  coliforms (FC) and total  coliforms (TC) were between 3 and 15 mg/L,  3 and 15 
MPN/100 ml, and 3 and 23 MPN/100 ml, respectively. 

2.6.2 Discharge Route 

Discharge from the secondary lagoon flows via a discharge pipe, south, into Oak Creek.  The Oak Creek 
is located in the Souris River east watershed. The Creek meanders east about 5 miles, before turning north 
and eventually flowing north west, along the RM of Argyle boundary, and joins the Souris River, a few 
miles west of the confluence with the Assiniboine River (Central Assiniboine watershed). A map showing 
the effluent discharge route along Oak Creek is appended (Appendix E). 
 

3.0  SITE INFORMATION 

3.1 Site Condition 

The berms of the lagoon cells consist of a mixture of highly plastic clay and medium plastic clay with 
clay till underlying the base of the lagoon area (Geotechnical Investigation, Stantec, 2005-06).   
Manitoba Conservation requires clay material used for constructing cell berms to have a maximum 
permissible hydraulic conductivity rate (k20) of 1 x 10-7 cm/sec for newly constructed lagoons.  Based on 
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the geotechnical investigation and samples collected during the drilling program, the upper clay berms of 
the lagoon cells do meet this requirement (Geotechnical Investigation, Stantec, 2005-06).   

3.2 Topography 

The sewage lagoon is situated on a parcel of land that is relatively flat and consisting of farm land 
bordered on the west and south by a small creek.   A topographic survey of the lagoon was completed as a 
part of the 2005-06 infrastructure assessment completed by Stantec.   

3.3 Site Investigations 

The observations and information provided in the 2006 Baldur Sewer and Water Infrastructure report 
were based on site investigations completed in the summer of 2005. 
 
Dillon staff visited the lagoon site on Sept 25, 2012. During the visit, the following observations were 
made: 

 The Oak Creek, which is at a considerably lower elevation than the lagoons, was dry, i.e. had no 
flow downstream of the lagoons. 

 There were no appearances of any seepage from the lagoons. The creek, downstream of the 
lagoon was dry, with no appearance of any seepage. Pictures taken from the visit are located in 
Appendix E. 

 There is a weir on the Oak Creek, west of the lagoons, which has created an impoundment in the 
Town area  (lagoon is located east of Baldur) 

 The RM operators have begun a program to trim and remove the excess growth from around the 
dykes. 

 
Photographs taken during the site visits are appended (Appendix F). 
 

4.0  SUMMARY OF DEVELOPMENT 

There have been no recent future developments noted for the existing sewage lagoon. 

5.0  ENVIRONMENTAL IMPACTS 

Potential environmental impacts are the result of pollutants found in the treated sewage and wastewater 
once it is released into the receiving environment.  These potential environment impacts, if any, are 
further explained in the subsections below.   
 
To date, there have been no negative environmental impacts noted from the sewage lagoon operation. 

5.1 Odour 

With the site being 300 m from a residential housing and school area, there is a potential for unpleasant 
odours emanating from the sewage lagoon, in the spring, when the ice comes off and the lagoon 
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conversion process begins.  However, based on conversations with the community, there have not been 
any known occurrences of odours being an issue. During the Sept 2012 visit, there was no foul odour 
sensed. 

5.2 Land and Land Use 

The land on which the existing sewage lagoon is situated has been utilized for municipal waste use since 
the sewage lagoon was built in 1966 and the upgrades completed in 1988-89. 

5.3 Buffers 

Buffers around the sewage lagoon have been established and provided by a fence around the entire lagoon 
area. 

5.4 Surface Water 

The impact on Oak Creek due to the discharge of treated wastewater effluent entering into this fish 
bearing water body, is likely very minimal.  Higher nutrient levels (BOD, FC and TC) are likely the only 
environmental impacts associated with the wastewater entering the water body.  However, it should be 
noted that the effluent quality meets Manitoba’s requirements for discharge to the environment. 

5.5 Groundwater 

The geotechnical investigation indicated that there will be minimal concern for contamination to the 
potable groundwater water supply as modeling illustrated that the clay till underlying the base of the 
lagoon cells provides adequate barrier between the lagoon effluent and groundwater aquifer.  Therefore, 
there are no environmental impacts noted to the aquifer located under the clay till of the sewage lagoon 
cells or to the other local aquifers within the area at this time (Geotechnical Investigation, Stantec, 2005-
06).   

5.6 Species 

The lagoon effluent meets all regulatory requirements for Municipal lagoon effluents. Therefore, the 
impact on any species in the watershed is very minimal. 

5.7 Fish 

Oak  Creek  is  considered  by  the  Department  of  Fisheries  and  Oceans  (DFO)  as  a  Type  A  habitat  with  
intermitted or perennial flow, complex and present with indicator fish species.  The indicator fish species 
that have been found in Oak Creek include the following:  
 

 Culaea inconstans (Brook Stickleback); 
 Semotilus atromaculatus (Creek Chub); 
 Pimephales promelas (Fathead Minnow); 
 Margariscus margarita (Pearl Dace); and, 
 Catostomus commersoni (White Sucker). 
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This type of fish habitat is highly sensitive and is generally at higher risk from in-work waters compared 
to lower sensitive habitats.  
 

5.8 Heritage Resources 

The lagoon has been in operation for 47 years. There are no records available from the construction, with 
respect to Heritage Resources. 

5.9 Socio-Economic 

The lagoon has been in operation for 47 years. There are no potential negative impacts to social and 
economic aspects of the area, from the operation of the lagoons. 

6.0  MANAGEMENT PROTOCOLS 

6.1 Discharge Procedure 

The secondary lagoon cell is discharge once per year into Oak Creek, usually in the fall, sometime before 
freeze-up.   At  that  time,  the  wastewater  held  in  the  primary  lagoon  cell  is  transferred  to  the  secondary  
cell. 

6.2 Timing 

The village has not had any significant growth since the construction of the lagoons. Therefore the 
disposal of treated effluent from the secondary cell occurs only once a year, usually in October prior to 
freeze-up. 

6.3 Record Keeping and Inspection 

The following records are kept for the operation and maintenance of the wastewater facility: 
 

 Quantity (in gallons) of wastewater collected and disposed of in the sewage lagoon; 
 Flow rate entering and exiting the lift station; 
 Laboratory results from samples collected and analyzed as a part of the annual sampling 

requirements; and, 
 Dates and description of operation and maintenance completed for the facility. 

 
Routine inspection of the sewage lagoon is a part of the weekly, monthly and annual inspection regime 
for the facility.  The routine inspection includes physical inspection of the site, noting any concerns and/or 
issues with the flow of wastewater from the lift station to the primary lagoon cell and into the secondary 
lagoon cell, in particular during the transfer and discharge of the primary and secondary cells. 
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7.0  OTHER PERTINENT ISSUES 

Over the past 47 years, there have been some minor problems at the sewage lagoon, relating to operation 
and maintenance aspects of the overall system. The table below lists the observed problems and issues 
with the existing sewage lagoon since 2005. 
 

Table 4:  Observations with the Existing Lagoon Since 2005 

Problem/Issue Observed Date 
Noted 

Changes Made to Fix Problem Date Fixed 

Infiltration into Lift Station 
and Emergency Pipe during 
Heavy Rainfalls 

July 2005 Pipe entrance point into Cell #1  Spring 2007 

Valve was installed on the emergency pipe 

Discharge point of Cell #2 moved to southwest 
corner 

Leak of wastewater from  
Primary Cell 

Dec 2006 Clay was added to the berms Spring 2007 

Vegetation Overgrowth on 
Lagoon Berms 

July 2005 Shaved, trimmed and removed cattails from 
inside slope. 

Fall 2011 

 
It was noted in conversations with the R.M. of Argyle (LUD of Baldur) personnel that there has been no 
wastewater overloading since the above improvements and changes to the existing sewage lagoon have 
been completed.  The water quality results of the wastewater effluent exiting the secondary lagoon cell 
shows that the effluent is meeting the required discharge criteria for discharge into the environment. TM 
personnel indicate that they will undertake to remove excess growth from the inside slopes on a periodic 
basis. 
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PSCC LICENSE FOR FACILITY 
 

 







 

 

 
 

Appendix C 
 

SEWAGE LAGOON ASSESSMENT SUMMARY REPORT  
AUGUST 2006 

STANTEC 
 

 

















 

 

 
 

Appendix D 
 

GEOTECHNICAL INVESTIGATION, OCT 2005 
ENG-TECH CONSULTING LIMITED 

 
 





















 

 

 
 

Appendix E 
 

BALDUR LAGOON DISCHARGE ROUTE – OAK CREEK 
 
 

 





 

 

 
 

Appendix F 
 

BALDUR LAGOON – PHOTOGRAPHS TAKEN FROM SITE VISIT 
SEPT 2012 

 
 



RM of Argyle (Baldur Lagoon): Sept 2012 

 

Perimeter Fencing seen on left; Lift Station in the background 

 

Lift Station 



 

 

Oak Creek Upstream of Lagoon, behind Baldur Weir 

 

Oak Creek Downstream of Lagoon: No flow indicative of no seepage 



 

Clearing of excess growth at Baldur lagoon (2011) 


