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1 Background  

Morrison Hershfield is retained by Summer Village of Sandy Beach to assist in evaluation and 
rehabilitation of the existing lagoon system.  We reviewed the background information and 
completed the site inspections of the facility.  The lagoon capacity has been significantly 
exceeded and we are recommending emergency release from lagoons to prevent catastrophic 
failure. 

The existing sewage lagoon system was constructed in 1990/91 and consists of three cells 
including a primary cell and two evaporation cells.  During our site inspections and review, we 
noted the following: 

 The designed free board in the lagoon cells was approximately 900 mm while currently 
the freeboard is about 100 mm. 

 Currently the liquid depth in the cells is approximately 2.4 m compared with the design 
of 1.5 m. 

 The interconnecting flow control chambers between the various cells are flooded.  

 There are significant erosion issues along the cell embankments and berms.  Sand bags 
have been placed at many locations to control the erosion and prevent liquid spill from 
the lagoons.  

 The owner reduced the inflows to the lagoons in 2016 and completely stopped the inflows 
in fall 2017. 

The lagoons were designed to hold a liquid volume of about 43,000 m3, while currently the liquid 
in the lagoons is estimated to be about 69,000 m3.   

Site photographs depicting the issues are provided in Appendix-A.  The existing lagoons are 
excessively overloaded and have maintenance issues.  This poses significant risks as failure of the 
berms would cause sudden and uncontrolled spill from the lagoons.  To prevent catastrophic 
failure of the berms and to be able to complete repairs, we recommend immediate release of 
the excess volume of liquid in the cells.   
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2 Sampling and Analytical Testing 

Samples were obtained from Cell# 3 and the analytical testing results are as follows: 

 

 

The sample location and analytical test results are provided in Appendix-B. 

3 Proposed Release Volume 

It is proposed to release approximately 35,000 m3 of liquid from the lagoons.  This will remove 
the 26,000 m3 of liquid in excess of the design capacity of the lagoons and an additional 9,000 m3 
so that critical repairs and maintenance could be completed.  After an initial release of the about 
26,000 m3, the damaged berms and piping structures / manholes will be exposed to allow 
reassessment of the damages and reconfirmation of the need for any further releases. 

4 Release Area 

It is proposed to release the liquid to the wooded area to the South West of the lagoons.  The 
proposed locations, flow paths and property ownerships are provided in Appendix-C.  All area 
are owned by the Summer Village of Sandy Beach.  Based on the available open source contour 
mapping information, it is anticipated that the released water will have a minimum of over 500 
m overland flow in the wooded area before reaching the lake water body.  In the wooded area, 

Parameter Unit Value 

cBOD5 mg/L 14 

TSS mg/L 49 

NH3-N mg/L 0.084 

pH  10.3 

E.Coli CFU/100 mL <10 

EC µS/cm 1860 

Calcium mg/L 10.2 

Magnesium mg/L 4.2 

Sodium mg/L 381 

SAR  25 

pH  10.3 

E.Coli CFU/100 mL <10 
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there is a lower depression having a contour of +/- 702 m and an area of about 1 ha, which will 
likely hold the released the water which will available for evapotranspiration over the summer 
months.   

5 Soil Sampling 

Soil sampling and analytical testing was completed by Parkland Geo and their report is provided 
in Appendix-D.  Ten (10) auger holes to a depth of 2.5-3.2 m were advanced along the potential 
flow path in the wooded area.  The sub-soil conditions mostly encountered Topsoil, Sand, Silty 
Clays, Clay Till, and Clay Shale.   

6 Environmental Impacts 

To assess potential environmental impacts of the proposed release, the lagoon water quality was 
compared with Alberta Treated Effluent Quality Standards for Wastewater Irrigation (Table 3.3 
Standards and Guidelines for Municipal Waterworks, Wastewater and Storm Drainage Systems, 
Part 3, Wastewaters Systems Standards for Performance and Design).  The lagoon water quality 
complies with all the water quality standards with the exception of Sodium Absorption Ratio 
(SAR). 

6.1 Impact of High SAR Water in the Release Area 

Sustained application of high SAR water results in reduction 
in the rate of infiltration of water, which subsequently 
results in loss of vegetative cover.  Generally, a onetime 
release and application of high SAR water is not often 
considered a potential problem, as the background calcium 
and magnesium present in the soils would adjust the SAR 
of water upon application.   

The relative rate of water infiltration as affected by salinity 
and sodium adsorption ration is provided in the figure 
(Source: Food and Agriculture Organization 
http://www.fao.org/3/T0234E/T0234E04.htm).   

The salinity or Electrical Conductivity of Water is 1.86 dS/m.  
At SAR of 25, the water will cause sever reduction in rate of 
infiltration; which can have a detrimental impact on the vegetation as the water wouldn’t be 
available to the root zone for evapotranspiration by plants; however it will evaporate quickly as 
it would stay on top of grund surface.  This may also have beneficial impact on groundwater as 
the water wouldn’t infiltrate into the soils.   

http://www.fao.org/3/T0234E/T0234E04.htm


 

4 | P a g e  

 

It would be desirable if the SAR value is reduced to around 20, as that would reduce the soil 
impacts.  The SAR reduction can be achieved by adding powdered Gypsum to the lagoons while 
they are frozen.  During the spring inversion, the powdered gypsum on ice surface will mix with 
water and will reduce the SAR of the water.   

Currently the lagoon water has Calcium Concentration of 0.51 meq/L and raising it to 1 meq/L 
will reduce the SAR to 20.  The amount of 100% gypsum needed to supply 1 meq/L of calcium is 
equal to 86 Kg per 1000 m3 of water.  The normal agricultural gypsum powder commonly 
available locally is generally 70% pure; and addition of about five (5) tonnes (5000 Kg) will add 
enough calcium to reduce the SAR to under 20. 

6.2 Impact on Groundwater 

Of the ten (10) auger holes, ground water seepage was encountered in three (3) boreholes at 
depth of over 2 m depth.  This suggests that the released liquid from the lagoons will have to 
infiltrate at least 2 m to connect with the groundwater and would have to pass through clay layer 
in excess of 0.7 m.  Of the three wells with groundwater, one well had clay layer of 0.7 m while 
the other wells had clay layer of more than 1 m.   

Given the depth of groundwater and the thick clay layer separating the water bearing strata from 
the surface water, it is believed that sufficient barrier exists to prevent and minimize any impacts 
on ground water. 

6.3 Erosion and Flooding Impacts 

Key concerns would be due to any potential erosion, flooding or excessive ponding of water in 
the natural environment.  Given the natural vegetation within the wooded area and the 
controlled release of the water from the lagoons, any erosion, flooding or ponding will be 
minimized.  The operator responsible for the release will monitor the forest and inspect the flow 
paths at least once a day during the release period.   

The liquid will be slowly released from cell# 3 of the lagoons via siphoning and pumping at 
approximately 1000 m3/day.  The flow volume released will be calculated by daily recording the 
flow depths in the manhole for the interconnecting piping between Cell 1 and Cell 3.  The release 
points are provided in Appendix-C.  The liquid will be released over a period of approximately 60 
days after the snow is melted; and, is tentatively planned from May 1 to June 30, 2019.  The 
release will be suspended during any sustained wet weather event.   

The released water to the wooded areas will be monitored by the municipality’s licensed 
operator; and will prevent any runoff to the lake.  Should any runoff is suspected, Alberta 
Environment will be notified.   
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7 Public and Social Impacts 

There are no known groundwater wells or residential dwellings in the wooded area where the 
release is proposed.  There are some ATV trails in the wooded areas that are used by the locals.  
The local municipality will provide written notices to all the area residents to inform them of the 
release from the lagoons and to stay away from any wet areas or any ponded water. 

8 Operational Plan 

 

8.1 Gypsum Addition to Lagoons 

Approximately 5000 KG of powdered gypsum will be evenly spread over the frozen surface of 
Cell 1 and Cell 2 utilizing an inflatable boat/raft.  It is desired that the gypsum is spared during 
March while the lagoon surface is frozen.  The gypsum may be wetted to prevent it from dusting. 

8.2 Communication Plan 

Communication advisories residents providing information about the activities and also potential 
environmental and health impacts will be delivered to local residents by the Municipality; and 
notices will also be affixed on main ATV entrances into the wooded areas.  Public complaints and 
concerns will be received by the municipality who would follow up and respond back to the 
community members.  The following communication will made to the residents: 

 Prior to Lagoon Discharge (April 2019):  In order to notify public and local residents the 
Summer Village will send out letters to all village residents. In addition the information 
will also be included in the Summer Village Newsletter and on the village website. The 
information will include contact information, emergency information and the date of the 
proposed discharge. During discharge signs will be placed along the roads notifying 
visitors or locals of the discharge activity and emergency contact info. The information 
supplied will contact information for submission of any complaints from residents in the 
area.  The local residents or visitors to Sandy Beach may also communicate directly with 
the Village of Sandy Beach or social media networks. 

 After completion of the Lagoon Discharge (July 2019):  On completion of the discharge 
and dry out of any ponding, the Summer Village will notify all the residents and remove 
all the signs etc. 

8.3 Flow Control and Monitoring 

The flow will be released at a slow rate of approximately 1000 m3/day or about 11-12 L/s, which 
will spread in an area of approximately 150,000 m2, resulting in an application rate of about 6-7 
mm of water applied to the area per day.  Given the low application rate, runoff is not anticipated.  
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However, the operator will daily monitor and track the water flow by walking the water path and 
will maintain a log book to record any abnormal events including but not limited to: 

 Any abnormal ponding  

 Any surface runoff approaching the road or the properties; prevent any runoff offsite by 
damming and stopping the release.   

 Report any offsite runoff to the release team and Alberta Environment (Contact name 
and number). 

9 Key Contacts and Release Supervision 

The flow will be released by the licenced operator employed by the municipality.  The various 
flow paths will be monitored on daily basis and adjustments will be made to prevent any flooding 
and public concerns.  The key contacts are: 

Trevor Garnder- Operator 
Tel: 780-967-5552 
Cell: 780-967-5552 
Email: supersuckervac@gmail.com 

Rudolph Liebenberg 
CAO, Summer Village of Sandy Beach 
Tel: 780-967-2873 
Cell: 780-718-1894 
Email: svsandyb@xplornet.ca 
 

Chad Newton 
Project Manager, Morrison Hershfield 
Tel: 780-783-5200 
Cell:780-909-2423 
Email: cnewton@morrisonhershfield.com 

Abdul Khan, P.Eng. 
Process Engineer, Morrison Hershfield 
Tel: 780-483-5200 
Cell: 587-985-1820 
Email: akhan@morrisonhershfield.com 

10 Emergency Response Plan (ERP)  

The table below shows types of emergencies that may occur and actions to take including first 
points of contact during this one-time release of wastewater from the lagoon. 

Type of Emergency Actions Contact 

Wastewater 
Ponding at 
Discharge Location 

 Stop all pumping activity from 
lagoon until infiltration rate 
improves in soil. 

 Consultant - Morrison 
Hershfield Limited (Chad 
Newton @ 780-483-
5200) 

Runoff from the 
Release Area 

 Contain the spill from spreading 
outside the area of discharge and 
estimate quantity spilled. 

 Sandy Beach Office:      
Ph: 780-967-2873 or 
Cell: 780-718-1894  

mailto:svsandyb@xplornet.ca
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Type of Emergency Actions Contact 

 Call a Hydrovac Truck ASAP to 
minimize additional spilling 

 Contact Town Authorities and 
Consultant including affected 
downstream residents along Lake 
Shore Dr. and nearby communities 
such as the Alexander Indian 
Reserve. 

 Contact Alberta Environment 

 Alberta Environment:     
Ph: 800-222-6514 or 
780-422-4505 

 Consultant - Morrison 
Hershfield Limited (Chad 
Newton @ 780-483-
5200) 

Trespassing Area of 
Discharge 

 Notify the Village authorities to 
locate trespasser to have them 
removed from area. 

 Sandy Beach Office:  
Ph: 780-967-2873 or  
Cell: 780-718-1894  

Discharge Reached 
Lakeshore Dr. or 
Lakes Nearby 

 Inform all residents to ensure 
nobody is inside lake waters 

 Ensure nobody has trespassed 
discharge area boundary. 

 Report to Fisheries and Oceans 
Canada 

 Report to Alberta Environment 

 Alberta Environment:     
Ph: 1-800-222 – 6514 or 
780-422-4505 

 Fisheries and Oceans:     
1-855-852-8320 
(Edmonton Office) 

 Notify local residents 
through media or 
contact information 
available 

Vandalism 
 Call local police or RCMP  Police: 911 

 RCMP: 780-939-4520 
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Analytical Report
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Project Name:
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Reference Number 1272494-1

Sample Date May 22, 2018

Sample Time 11:00

Sample Location

Sample Description Sandy Beach
Lagoon / 21.5°C
(Just sampled)

Matrix Water

Analyte Units Results Results Results Nominal Detection
Limit

Aggregate Organic Constituents

Biochemical Oxygen
Demand

Inhibited mg/L 14 4

Chemical Oxygen Demand mg/L 265 5

Inorganic Nonmetallic Parameters

Ammonia - N mg/L 0.084 0.025

Ammonium/Ammonia
Preservation

Yes

Microbiological Analysis

Total Coliforms Membrane Filtration CFU/100 mL <10 1

Fecal Coliforms Membrane Filtration CFU/100 mL <10 1

Physical and Aggregate Properties

Solids Total Suspended mg/L 49 2

Routine Water

pH 10.3

Temperature of observed
pH

°C 20.8

Electrical Conductivity at 25 °C µS/cm 1860 1

Anthony Neumann, MSc

Laboratory Operations Manager

Approved by:

Data have been validated by Analytical Quality Control and Exova’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.
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Methodology and Notes
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Report Number:

1272494
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Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

Alkalinity, pH, and EC in water APHA May 25, 2018 Exova Edmonton* Conductivity, 2510 B

Alkalinity, pH, and EC in water APHA May 25, 2018 Exova Edmonton* pH - Electrometric Method, 4500-H+ B

Ammonium-N in Water APHA May 25, 2018 Exova Edmonton* Automated Phenate Method, 4500-NH3 G

BOD (Carbonaceous) in water APHA May 24, 2018 Exova Edmonton* 5 Day, 5210 B

Chemical Oxygen Demand in water APHA May 24, 2018 Exova Edmonton* Closed Reflux, Colorimetric Method, 5220
D

Chemical Oxygen Demand in water US EPA May 24, 2018 Exova Edmonton* US EPA method, 8000

Coliforms - Membrane Filtration APHA May 24, 2018 Exova CalgaryFecal Coliform Membrane Filter
Procedure, 9222 D

Coliforms - Membrane Filtration APHA May 24, 2018 Exova CalgaryStandard Total Coliform Membrane Filter
Procedure, 9222 B

Solids Suspended (Total, Fixed and
Volatile)

APHA May 28, 2018 Exova Edmonton* Total Suspended Solids Dried at 103-
105'C, 2540 D

* Reference Method Modified

References
APHA Standard Methods for the Examination of Water and Wastewater

US EPA US Environmental Protection Agency Test Methods

Comments:
Sample 1272494-1; 6104313: Due to the nature of sample, only 10ml of sample could be filtered for coliform testing.  As a result the
detection limit is <10 cfu/100ml

• May 25, 2018 -

Please direct any inquiries regarding this report to our Client Services Group or to the Operations Manager at the
coordinates indicated at the top left of this page.

Results relate only to samples as submitted.
The test report shall not be reproduced except in full, without the written approval of the laboratory.

https://www.exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form.pdfTerms and Conditions:

Page 2 of 2



 

 

 

 

 

Appendix C: Release Area Map  

  



PLAN 922 1074

W

W

W

SE2 56-1-5

NE2 56-1-5

NW2 56-1-5

SW2 56-1-5

ALEXANDER

INDIAN RESERVE

134 BOUNDARY

ALEXANDER

INDIAN RESERVE

134 BOUNDARY

ALEXANDER

INDIAN

RESERVE

134

PLAN 2171ks

DISCHARGE AREA

BOUNDARY

FLOW PATH

S1

S2

S3

S4

S5

S6
S7

S8

S9

S10

SAMPLING

LOCATIONS

Sample

ID

Northing Easting

S1 5966723.1 695387.1

S2 5966687.1 695278.6

S3 5966620.6 695205.8

S4 5966568.8 695121.8

S5 5966501.5 695043.3

S6 5966492.8 694944.5

S7 5966493.3 694845.8

S8 5966488.8 694746.8

S9 5966599.7 694879.1

S10 5966557.6 695253.6

N

SANDY BEACH ENGINEERING STUDY

SAMPLING LOCATION PLAN

NOTES:

DRAWING IMAGERY SOURCE: BING MAPS

DRAWING CONTOURS: AltaLIS LIDAR (2010)

LEGAL LINES FROM SPIN  PLANS: 9221074 & 2172ks

WATER WELL LOCATION

             SOURCE: ABADATA (TO BE CONFIRMED)

PROPOSED SAMPLE LOCATION

             DISCHARGE AREA BOUNDARY

             FLOW PATH

W

S1

500m 200150100



 

 

 

 

 

Appendix D: ParklandGeo Report  

 










































































