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Municipal District of Foothills No. 31 

Public Works and Engineering 
 

To determine the level of stormwater report require ment, the following guidelines shall apply: 
 
The Stormwater Management Standards shall not apply to: 
 

(1) A single-family house development and first parcel out 
(2) Residential development and redevelopment projects comprised of  three or fewer 

parcels/lots provided that no stormwater discharge that may affect existing drainage pattern, 
quality and quantity; 

(3) Commercial development or subject to a development permit creating imperviousness 1% or 
less of the lot size/parcel, not susceptible to any contamination and  stormwater discharge 
not affecting existing drainage pattern, quality and quantity; 

The developer’s Engineer must confirm in writing when no stormwater report is required satisfying the 
above conditions. 
 
NOTE: if the balanced parcel/land is subdivided into multiple lots/parcels for further developments, full 
stormwater plan will be required and all existing development shall include with the proposed 
development as post development stage  
 
A comprehensive drainage plan will be required to irrespective of all size developments where stormwater 
management plan is not warranted. The plan will include to a minimum; a plan showing 0.5 meter 
contours, locating existing and proposed development/building envelope, existing overland drainage 
patterns, slough/dugout, drainage structures to adjacent roads and properties. Drainage plan with all 
details shall be signed and stamped by a Professional Engineer in Alberta. 
 
The Stormwater Management Standards shall apply to the maximum extent practicable to the following: 

 
(1) Residential development and redevelopment projects comprised of detached single-family 

dwellings on three or fewer lots that have a stormwater discharge that may affect existing 
drainage pattern and discharge quality and quantity; 

(2) Residential development and redevelopment projects, with four or more units, including 
condominiums, cooperatives, apartment buildings, and townhouses,  

(3) Residential development and redevelopment projects comprised of detached single-family 
dwellings on four or more lots/parcel;  

(4) All industrial development.  
(5) All commercial development susceptible to contamination and creating imperviousness more 

than 1% of the lot/parcel size  
 
 
For phased projects, the Stormwater Management Standards apply is made on the entire project as a 
whole including all phases.  When proposing a development or redevelopment project subject to the 
Stormwater Management requirements, developer shall consider designing best stormwater management 
practices. 

 
 

 
MD encourages using Computer Model to all developing lands irrespective to sizes and topography. 
Rational method can be used subject to land sizes (less than or equal to 5 acre) and topography, where 
no retention/detention pond will require and no natural/unnatural/existing drainage course will change.  
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General Conditions for Stormwater Management:  
 

A. Natural or unnatural or existing drainage course or water bodies either permanent or seasonal will 
not allow to change unless it is absolutely necessary and approved by Alberta Environment and 
other authorities. It is the design’s responsibility to ensure that all other authorities are consulted. 

 
B. Post development discharge directly or indirectly to any water bodies will require approval from all 

concerned authorities and the designer is responsible to carry out such approval. 
 
C. The developer must address all concerns to neighboring landowner/owners and obtain written 

consent with respect to discharge onto their property and will be responsible to mitigate and 
compensate for all damages, if the rate of discharge is changed to a particular location. 

 
D. Pre and Post development peak flow, runoff volume calculation shall be based on 1 in 100-years 

24-hours rainfall event. 
 

E. Stormwater storage shall be designed for 1/100 year 24 hours rainfall and shall hold for 24 hours. 
 

F. Design storm shall use Calgary International Airport Rainfall data provided by Meteorological 
Service of Canada.  

 
G. All downstream properties including creek, river, ravine must be protected from erosion and silting  

 
H. Post development rate of discharge to a point must be the same as predevelopment rate at that 

point. 
 

I. Road side ditches shall not be used as stormwater detention/retention area at any situation. 
 

J. If stormwater management plan is required as well as road construction, the road design shall not 
be reviewed without  SWMP                                             

 
K. Contaminated materials from proposed or existing development that seems to hazard for public 

health or environment shall not be allowed to flow through stormwater conveyances or treatment 
facilities.  

 
L. Post development runoff to adjacent lands will be no greater than predevelopment quantities. 

Post development discharge rate may be limited subject to the receiving land characteristics. 
 

M. No untreated water will be allowed to discharge off site or allowed to infiltrate underground. 
 

N. Post development runoff to adjacent lands will be best quality as possible 
 

O. BMP will be used to estimate quantity and quality of stormwater runoff 
 

P. A security 100% of Stormwater construction cost shall be deposited prior to a Development 
Agreement or a Development permit. 

 
Q. All drainage area must be protected by an Easement or ROW and surveyed out. 

 
R. Any development prior to stormwater plan will be considered as post development condition. 

 
S. No infiltration pond/dry pond will be allowed for industrial and commercial development.  

 
T. All stormwater pond for industrial or commercial development must have appropriate liner 

 
U. All industrial and commercial development must have self containment and disposal system. 
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V. Any construction made prior to the proposed development without building permit or grading 

permit, those development will be treated as post development condition while analyzing 
stormwater calculation for the proposed development. 

 
W. Any discharge onto Municipal property, the developer must address all concern and will borne all 

costs to mitigate or update the existing condition. 
 

X. Berming or stockpiling shall comply with lot grading By-Laws,  
 

Y. Setback distance of stormwater pond  
 

a. From any water body or wastewater treatment facility shall meet 
Provincial/Municipal guidelines. 

b. From centre line of Road Right of Way (existing or future road plan) or  centre 
line of the existing road to the toe of the pond (Outside) shall be at least 30 
meter. 

 
Z. Stormwater report must be undertaken by a competent Professional Engineer accredited by 

APEGGA and a construction completion certificate must be issued by a competent Professional 
Engineer indicating that all works are completed as per design drawing and specs. Report 
prepared and submitted other than competent professional engineer, MD will not consider for 
reviewing.  

AA. In such cases where original design is required to change, the Developer’s Engineer must obtain 
new approval from all authorities prior to construction. 

 
BB. The proposed study will require revisiting if any additional development happens on same study 

areas in future. 
 

CC. Failures to properly assess, design, construct and maintain a storm water management system 
will result in long term or short term problems for the development. All remedial works that may 
be required for which the cost shall be borne by the developer/landowner. 

 
DD. It is the responsibility of the developer/landowner to carryout all operation and maintenance works 

pertinent to all stormwater facilities.   
 

EE. EPEA registration or Water License or both approval as may necessary  
 

FF. All design criteria, materials, installation and testing shall be in accordance with the latest editions 
of the followings: 

 
o Standards and Guidelines for Municipal Waterworks, Wastewater and Storm Drainage 

Systems by Alberta Environment 
o Stormwater Management & Design Manual- The City of Calgary 
o Environmental Guidelines for the Review of subdivisions in Alberta  
o AEP Standards and Guidelines for the approval and design of natural and constructed 

treatment wetlands for water quality improvement 
o Plumbing and Drainage Act of Alberta  
o Code of Practice for Outfall structures on water bodies 
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STORMWATER REPORT REQUIREMENTS:  
 
All Report should follow chronologically along with information as mentioned below:  
 
Title Page: 
 
Name of the Development and Legal address 
Name of the Developer 
Consultant contact information 
Date of issue and revision number  
 
Part 1:  Introduction 
 
1.1 Development location site referencing the nearest major road and Legal description of the land, 

municipality, lot 
1.2 Property and development size 
1.3 Type of development 
1.4 Existence, date of creation, and phase of development in a Master Development Plan where 

applicable 
1.5 Proposed development phasing and its impact on the system as a whole 
  
Part 2. Existing site conditions Hydrologic Analysi s  
 
2.1 A narrative description including supportive calcul ations of the pre-development 

conditions of the site as related to stormwater man agement should be provided to 
determine the current characteristics of the site.   

2.1.1 Site history past and present  
2.1.2 Information on existing development/land use 
2.1.3 Description of all types of pervious and impervious surfaces present including buildings, roads, 

and landscapes including trees, ponds, and waterways etc.  
2.1.4 Name of the receiving water/creek/ravine identification, location relative to the site, existing 

condition/issues. 
2.1.5 Analysis of runoff provided by off-site areas upstream of the project site 
2.1.6 Geotechnical properties including permeability, depth of bedrock etc. 
2.1.7 Groundwater table records through spring to fall  
2.1.8 Site constraint if any 
2.1.9 Methodologies, equations, assumptions, variable, constant, site parameter-amount of 

impervious/pervious surface, slope and supporting design calculations used in the analyzing the 
existing conditions site hydrology 

 
2.2 Existing site conditions Map/drawing- a map doc umenting the following elements should 

be provided with all applicable information: 
2.2.1 Topography of the existing site conditions with contours 1.0 meter or less 
2.2.2 Perennial/intermittent streams, wetlands, lakes and other surface water features 
2.2.3 Plan that identify and delineates the watershed area, subcatchment area and construction 

phases. 
2.2.4 Existing stormwater conveyance and structural control facilities 
2.2.5 Direction of flow and discharge points from the site including sheet flow areas. 
2.2.6 All drawings must be computer generated 
 
2.3 Existing Conditions Tables – tables documenting  the following information shall be 

provided: 
2.3.1 A table listing the peak runoff rates and total runoff volumes from each catchment/sub-catchment 

areas that will includes area, % impervious, rate of discharge, vloume 
2.3.2 A table listing the peak runoff rates and total runoff volumes for each drainage area upstream of 

the project site. 
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Part 3. Post Development Hydrologic Analysis 
 
3.1 A narrative description including supportive ca lculations of the post development site 

conditions to determine the future stormwater chara cteristics  
3.1.1 Written description of the proposed site development, development type and characteristics, 

anticipated effluent quality, including amount of pervious/imperviousness 
3.1.2 Mention methodologies, appropriate storm, runoff coefficient, assumptions, equations, site 

parameters, and supporting design calculations used in the analyzing the post development 
conditions site hydrology. 

3.1.3 Table showing existing and anticipated amount of imperviousness in each lot and catchment 
areas  

3.1.4 List of all input data for pre and post development analysis. 
3.1.5 Calculations to show that post development peak discharge rates to the offsite do not exceed 

predevelopment rates during the 100-year 24-hours storms 
3.1.6 All surface runoff conveyance systems and retention/detention facilities shall be designed to 

manage runoff from storm event 1/100 years. Wet pond shall have capacity to store 1 in 100 year 
storm within 2 meter above the normal/permanent pool with detention time 24 hours. 

3.1.7 Calculation for all drainage conveyance: swales, ditches, pipes, catch basins, culverts  
3.1.8 All quality control pond should have sediment forebays at each inlet into the pond 
3.1.9 The bottom of the pond to be lined with 0.5 meter clay liner in areas where high groundwater 

table, permeable soils or bed rocks or where infiltration of underground is undesirable. 
3.1.10 Consideration of the potential for groundwater contamination will be required when infiltration is 

proposed. 
3.1.11 Minimum freeboard of 0.3 shall be used 
3.1.12 Outlets shall be designed so that no erosion or scour to adjacent lands and no untreated water 

discharges. 
3.1.13 Stage-Storage and Stage-Discharge curve for ponds 
3.1.14 Measures proposed to protect existing downstream drainage system and /or receiving water 

bodies from release of post development runoff 
3.1.15 Mitigation of the effect of stormwater on sewage/water supply if any. 
3.1.16 The method of quality control and analysis 
 
3.2 Post Development conditions Drawing with the fo llowing information; 
3.2.1 Topography of the proposed site development contour 1.0 m interval 
3.2.2 Plan showing surface water features stream, lakes, ponds, natural/unnatural drainage course etc. 
3.2.3 Drainage area delineations showing the location of each drainage catchment/sub catchment and 

delineations of each contributing drainage area upstream of the project 
3.2.4 Proposed strormwater conveyances and structural control facilities 
3.2.5 Plan, cross sections and details of all stormwater facilities, control structures. 
3.2.6 Profile, longitudinal slope, cross sections, subsurface drainage, rock/ditch check, erosion control 

blanket etc. for the channel/swales. 
3.2.7 Access road to Detention/Retention/Wet ponds 
3.2.8 Erosion and sedimentation control measures in all stormwater conveyance  
3.2.9 Direction of flow and discharge points from the site including sheet flow areas 
3.2.10 Location and boundaries of proposed natural feature protection areas 
3.2.11 100-year 24-hour flood plain in all areas including conveyance and ponds 
3.2.12 All drawings must be computer generated. 
 
3.3 Post Development Conditions Tables- Tables docu menting the following information shall 

be provided if applicable . 
3.3.1 A table listing the acreage, soil types, impervious surface area and land cover characteristics for 

each catchment/sub-catchment area 
3.3.2 A table listing the peak runoff rates and total runoff volumes from each catchment areas 
3.3.3 A table listing the peak runoff rates and total runoff volumes for each catchment area upstream of 

the project site 
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3.3.4 A table listing the peak discharge rates, total runoff volumes and peak elevations for all 
detention/retention ponds. 

3.3.5 A table listing the area, depth, slopes, and volume of detention, retention pond for normal water 
level, 1/100 years 24-hour storm level and high water level. 

3.3.6 A table listing discharge rate, velocity, volume of all drainage swales, ditches and outlet 
 
Part 4. Stormwater Management System  
 
4.1 The stormwater management system shall provide a comprehensive description of the proposed 

system components on site. A narrative and supportive calculations describing the onsite 
stormwater management controls to be utilized including tables demonstrating compliance with 
the AENV guidelines and manuals. 

4.1.1 Narrative describing that appropriate and effective structural stormwater controls have been 
selected. 

4.1.2 Design Calculations and elevations for all existing and proposed stormwater conveyance 
elements including stormwater drains, pipes culverts, catch basins, channels, swales and areas 
of overland flow 

 
Part 5.  Downstream Analysis 
 
5.1 The downstream analysis should provide a comprehensive picture of the downstream areas and 

their capacity to accommodate stormwater runoff from the proposed development 
5.2 A narrative and supportive calculations for downstream peak flow analysis to show that post 

development design flow is less than predevelopment discharge flow. This narrative shall include 
appropriate description/tables for the points of interest such as culvert and channel constrictions 
downstream  of the project where stormwater discharge could be of concern 

5.3 A map illustrating the location, type and specifications of all stormwater management components 
to provide stormwater management for the proposed development. 

 
Part 6 Erosion and sedimentation control measures: 
 
The erosion and sedimentation control plan shall include in the report demonstrating the plan to 
effectively mitigate stormwater impacts during and after construction as per standard and guidelines. The 
following elements shall be included. Even if the Stormwater Management Standards do not apply, the 
developer/landowner still must implement erosion and sedimentation control plan in any situations. 
 
6.1 Construction sequencing plan and temporary stabilization measures 
6.2 Temporary structures that will converted into permanent stormwater controls 
6.3 Construction period Operation and Maintenance plan and schedule 
6.4 Construction period pollution prevention measures 
6.5 Erosion and sedimentation control plan drawings 
 
 
Part 7 Operation and Maintenance Manual: 
 
A narrative maintenance tasks will be required for the stormwater controls and management program for 
site specific design and development. O & M manual shall be used by the future landowners/Developer 
as responsible parties. The report will also to identify access and safety issues and emergency 
procedures for the site. 
 
 
Part 8 Recommendations and conclusion: 
 
9.1 A comprehensive recommendation based on actual site conditions, analyses performed and 

findings that will protect downstream and environment. 
9.2 Confirming that all aspect of design meet Alberta Environment’s Standards and Guidelines and 

MD’s requirements. 
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9.3 Measures to protect the drainage as designed.  
9.4 Long term maintenance and monitoring plan addressing monitoring provisions and frequency of 

stormwater controls 
9.5 Recommended notices to the land purchasers or on title regarding special setback as may 

needed during high flow period 
9.6 Signature and Seal of the Professional Engineer having prepared report. 
 
Part 9 Appendices: 
 
10.1 Computer model input and output files 
10.2 All input parameters for pre and post developments 
10.3 Additional plan or drawings 
10.4 Full calculation sheet 
10.5 Reports from other agencies 
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River Flows 



1/10 Highwood River Mean Monthly Minimum Flows and Generated Effluent from High River and the MD
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1/10 Sheep River Mean Monthly Minimum Flows and Generated Effluent from Okotoks and the MD
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Cost Estimates 



DESCRIPTION QUANTITY UNIT UNIT PRICE COST

Potable Water from High River

1 PVC 500mm 3400 $/m 403$               1,371,580$                
2 PVC 450mm 10450 $/m 357$               3,734,136$                
3 PVC 300mm 18250 $/m 239$               4,368,822$                
4 PVC 250mm 9000 $/m 233$               2,095,236$                
5 PRV Station 1 LS 15,000$          15,000$                     
6 Booster Station 2 ea. 350,000$        700,000$                   

7 Potable Water Storage Reservoir (4900m3) 1 LS 900,000$        900,000$                   

SUBTOTAL 13,185,000$              
CONTINGENCY (25%) 3,296,000$                
ENGINEERING (15%) 2,472,000$                

TOTAL 18,950,000$              

DESCRIPTION QUANTITY UNIT UNIT PRICE COST

Potable Water from Okotoks

1 PVC 500mm 4000 $/m 403$               1,613,623$                
2 PVC 450mm 11700 $/m 357$               4,180,803$                
3 PVC 300mm 14500 $/m 239$               3,471,119$                
4 PVC 250mm 9000 $/m 233$               2,095,236$                
5 PRV Station 1 LS 5,000$            5,000$                       
6 Booster Station 2 ea. 350,000$        700,000$                   
7 Potable Water Storage Reservoir (4900m3) 1 LS 900,000$        900,000$                   

SUBTOTAL 12,966,000$              
CONTINGENCY (25%) 3,242,000$                
ENGINEERING (15%) 2,431,000$                

TOTAL 18,640,000$              

Hwy 2A Servicing Study

PROJECT COST ESTIMATE - Potable Option 1

MD of Foothills 

PROJECT COST ESTIMATE - Potable Option 2

1/2/2010
2:02 PM Cost Estimate_KO.xlsxf



DESCRIPTION QUANTITY UNIT UNIT PRICE COST

Sanitary Collection System to High River

1 PVC 600mm - gravity main 1900 $/m 687$               1,305,041$                 
2 PVC 525mm - gravity main 6550 $/m 504$               3,300,903$                 
3 PVC 375mm - gravity main 4800 $/m 389$               1,865,416$                 
4 PVC 250mm - gravity main 7200 $/m 300$               2,161,541$                 
5 PVC 550mm - forcemain 1500 $/m 504$               755,932$                    
6 PVC 500mm - forcemain 1800 $/m 758$               1,363,784$                 
7 PVC 400mm - forcemain 1600 $/m 513$               821,545$                    
8 PVC 350mm - forcemain 3500 $/m 220$               769,716$                    
9 PVC 100mm - forcemain 4050 $/m 306$               1,239,135$                 

10 Lift Station 8 ea. 80,000$          640,000$                    

SUBTOTAL 14,223,000$               
CONTINGENCY (25%) 3,556,000$                 
ENGINEERING (15%) 2,667,000$                 

TOTAL 20,450,000$               

DESCRIPTION QUANTITY UNIT UNIT PRICE COST

Sanitary Collection System to Okotoks

1 PVC 600mm - gravity main 900 $/m 687$               618,177$                    
2 PVC 525mm - gravity main 6550 $/m 587$               3,847,337$                 
3 PVC 400mm - gravity main 3500 $/m 447$               1,564,500$                 
4 PVC 375mm - gravity main 4850 $/m 389$               1,884,848$                 
5 PVC 250mm - gravity main 7100 $/m 300$               2,131,520$                 
6 PVC 550mm - forcemain 5200 $/m 587$               3,054,374$                 
7 PVC 500mm - forcemain 3500 $/m 758$               2,651,802$                 
8 PVC 400mm - forcemain 1600 $/m 513$               821,545$                    
9 PVC 100mm - forcemain 3450 $/m 306$               1,055,700$                 

10 Lift Station 8 ea. 80,000$          640,000$                    

SUBTOTAL 18,270,000$               
CONTINGENCY (25%) 4,568,000$                 
ENGINEERING (15%) 3,426,000$                 

TOTAL 26,260,000$               

DESCRIPTION QUANTITY UNIT UNIT PRICE COST

Sanitary Collection System Joint Servicing

1 PVC 600mm - gravity main 900 $/m 687$               618,177$                    
2 PVC 525mm - gravity main 10300 $/m 587$               6,050,011$                 
3 PVC 400mm - gravity main 3500 $/m 447$               1,564,500$                 
4 PVC 375mm - gravity main 3900 $/m 389$               1,515,651$                 
5 PVC 250mm - gravity main 6800 $/m 300$               2,041,456$                 
6 PVC 550mm - forcemain 3800 $/m 587$               2,232,043$                 
7 PVC 500mm - forcemain 1800 $/m 758$               1,363,784$                 
8 PVC 100mm - forcemain 3450 $/m 306$               1,055,700$                 
9 Lift Station 6 ea. 80,000$          480,000$                    

SUBTOTAL 16,921,000$               
CONTINGENCY (25%) 4,230,000$                 
ENGINEERING (15%) 3,173,000$                 

TOTAL 24,320,000$               

PROJECT COST ESTIMATE - Sanitary Option 3

Hwy 2A Servicing Study

PROJECT COST ESTIMATE - Sanitary Option 1

MD of Foothills 

PROJECT COST ESTIMATE - Sanitary Option 2

1/2/2010
2:00 PM Cost Estimate_KO.xlsxf
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M.D. of Foothills No. 31    Water, Wastewater and Stormwater Servicing 
    Highway 2A Area Structure Plan 
 
 
As water demands increase and readily available supply decreases, water re‐use as a whole will become 

a necessity.  This document provides a summary of current and potential water re‐use opportunities. 

 
STORMWATER RE‐USE 
 
It  has  been  reported  that  some  regulatory  guidance  documents  for  stormwater  re‐use  have  been 

developed in Alberta (Marsalek et al, 2002) however, no stormwater specific guidance documents from 

regulators  (Alberta Environment) existed at  the  time of writing  this document.    It  is understood  that 

AENV  is  in  the process of allowing a  regulatory  requirement  through  licensing  for  stormwater  re‐use 

(ALIDP, 2009).  More details on licensing requirements and stakeholders’ consultations are awaited.   

 

A brief overview of  the  current  stormwater  re‐use  around  the Calgary Region  that  could have  some 

potential implications within the study area is presented below.    

 

A survey study was conducted in 2005 in Calgary to residents living around Inverness Park in southeast 

Calgary (Hwang et al, 2006) to attain public perceptions on stormwater re‐use.  Major highlights of that 

study are summarized below.   

 

• Stormwater  recycling  in  Canada  is  currently  in  the  early  stages  of  development,  thus  initial 

projects  must  be  implemented  with  great  care  as  they  are  likely  to  affect  perceptions  of 

subsequent water re‐use projects.   

 

• The City of Calgary is irrigating the linear park with stormwater, while the high public use areas 

are  irrigated with potable water.   The City may eventually consider options to  irrigate high use 

areas as well but it is not clear from the study whether the City will continue.   

 

• The  study  concluded  that  71%  (98  out  of  138  responses)  of  respondents  supported  using 

stormwater  for park  irrigation and 79% preferred  stormwater  for park  irrigation during water 

shortages over other sources of water and alternatives.   

 

• A  large  number  of  respondents  specified  that  they would  support  stormwater  recycling  but 

want to be provided with constant communication and information on the quality of the water 

if it is to be used for irrigation.   

 

Other initiatives on stormwater re‐use in Alberta and the Calgary Region are summarized below.   
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    Highway 2A Area Structure Plan 
 
 

• The City of Calgary Water Use Study for major commercial customers identified some customers 

where  rainfall  harvesting  is  practical  due  to  their  large  roof  size  and  cost‐effective  on‐site 

storage.   However, there were evidences of roof collapse due to heavy snowpack  in Calgary  in 

the past.  Hence, stormwater re‐use from commercial/industrial buildings is still being reviewed.   

 

• The City of Calgary has experience  in using  stormwater  for golf course  irrigation and  the City 

plans to use stormwater for irrigation in Coventry Hills and Citadel areas but how and when are 

still uncertain (City’s Environmental Action Plan, 2007).   

 

• The Edmonton Rain Barrel Project began in 2002 and promotes small‐scale domestic rainwater 

harvesting and the associated benefits of storing stormwater.  

 

• The recent proposal to AENV for licensing the stormwater re‐use may provide further guidance 

on regulatory requirements of this initiative.  The details of the proposal are not yet available.  

 

• The University of Calgary and the City of Calgary are currently partnering for two graduate level 

research studies  in  the Calgary Region  to  find out  the  feasibility of stormwater  re‐use.   These 

studies include: a) rain garden (bio‐retention cell) water monitoring project at Currie Barracks in 

southwest  Calgary  and  a  laboratory  pilot  project  at  the  University  of  Calgary,  and  b) 

investigation of  stormwater  re‐use  in  the  southeast Calgary golf  course  from  Inverness  storm 

pond  from  a water  quality  perspective.    The  preliminary  results  from  the  stormwater  re‐use 

potential for golf course irrigation have indicated that: a) stormwater ponds not only be used for 

runoff  storage and  settling but also as a  storage  reservoir  to  irrigate adjoining parks and golf 

courses, and b) stormwater withdrawal  from  the storm ponds should be  from as close  to  the 

surface  as  possible  and  in  the  early  morning  hours  to  mitigate  the  movement  of  micro‐

organisms to the park and golf course (ALIDP, 2009).   

 

• A few projects associated with the Leadership in Energy and Environmental Design (LEED), have 

proposed  to  incorporate water  re‐use  technologies  in  the Calgary Region.   These  include:  the 

Vento Residential Building adjacent to the Bridgeland‐Memorial LRT station, and the new City of 

Calgary Water Centre (25th Avenue SE and Spiller Road).   Both these projects plan on re‐using 

stormwater for toilet flushing and  irrigation.   The stormwater re‐use options for these projects 

are summarized below. 
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o The City of Calgary Water Centre plans to collect rainwater from the main roof and the 

green  roof,  treat  the  stormwater  in  on‐site  bio‐retention  ponds,  and  store  in  an 

underground cistern to be used for future irrigation needs.   

 

o The Vento Residential Building plans to collect rainwater from the roof and 78% of the 

parking spaces and store in the rainwater re‐use tank.   

 

If  there  is more  rainwater  than  the  recycled  rainwater  tank can hold,  stormwater will 

overflow  into  the stormwater  retention  tank and  then will be discharged  to  the City’s 

storm system at a controlled flow rate.   If there  is too  little water to meet the building 

needs,  the  recycled  rainwater  tank  signals a valve  that draws potable water  from  the 

municipal system.   

 

Overall, the above initiatives and technologies that are being tested around the Calgary Region have to 

pass  through  the regulatory  framework, repair and maintenance hassles, design guidelines,  feasibility, 

cold  climate  adaptability,  and  sustainability  issues  in  further  detail.    In  order  to  incorporate  these 

stormwater re‐use options and technologies into new developments; national, provincial and municipal 

governments  should  take  rigorous  initiatives  in  consultation/collaboration with  various  stakeholders 

(developers,  consultants,  vendors,  academic  institutions)  and  come  up  with  regulatory  guidance 

documents.  Without regulatory policies, these water conservation strategies may be premature.   

 

RECYCLING OF WASTEWATER 

 

Recycled  water  consists  of  tertiary  treated  wastewater  for  use  as  irrigation  supply  and  other  non‐

potable  uses.   Recycling  of wastewater  as  an  alternative  non‐potable water  source  affects  (reduces) 

water consumption.  Further information on recycling of wastewater is provided in Appendix E.  

 

Recycling of wastewater is utilized in a number of areas in North America.  Issues that drive the use of 

recycled wastewater include: 

 

• Water scarcity 

• Desire to ease pressure on a water treatment facility, 

• Reduce discharge of wastewater into sensitive receiving streams, 

• Environmental protection (aquifer recharge or building of wetlands). 
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Water recycling will further reduce potable water consumption.   There  is potential for moving forward 

with  water  conservation  involving  piping  systems  carrying  recycled  wastewater  for  non‐potable 

commercial/industrial  and  irrigation  use.    These  systems  are  referred  to  as  “purple  pipe”  systems.  

Purple pipe use  is  commonly used  in California  for  recycled water.   Water  recycling  for non‐potable 

household use has not been implemented in Alberta, but there is potential for working with regulatory 

authorities towards approval to pilot a “purple pipe” community, using tertiary treated wastewater for 

non‐potable household use and irrigation purposes.   

 

Challenges to implementing recycled wastewater for non‐potable consumption include: 

 

1.  Costs of infrastructure, 

2.  Concerns of potential cross‐contamination to the potable water supply. 

 

AENV  currently  permits  wastewater  irrigation  in  the  Province  of  Alberta.    A  summary  of  the 

requirements is listed below: 

 

• Minimum required treatment is primary treatment with at least 7 months storage or secondary 

treatment without storage. 

• Permitted May 1 to Sept 30 each year. 

• 15 m buffer required between other lands and irrigated parcel. 

• Setback of 30 m from seasonal watercourses, roads, railways, water wells. 

• 60 m setback between irrigated lands and occupied dwellings. 

• 30 m setback from surface water bodies. 

 

The setback requirements listed above would be extremely difficult to achieve and onerous to enforce in 

an urban environment.  

 

AENV has indicated that effluent irrigation within the flood plain or flood fringe would require the same 

treatment standard as required for direct discharge into the Highwood River. 

 

In  Alberta,  recycled  water  is  also  used  industrially  for  cooling  water  and  process  water.    This  has 

potential  for  the Highway 2A  industrial/commercial corridor. Saddlebrook has  indicated  that  they will 

have no use for a non‐potable water supply. 

 

The use of recycled wastewater  for any other use  is not yet permitted  in Alberta.   Some of  the other 

North American jurisdictions that do permit recycling of wastewater are discussed below.  
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California Recycled Water Requirements and Uses 

 

In  the  State  of  California  recycling  of  wastewater  is  legislated  under  California  Title  22  Code  of 

Regulations.  Recycled wastewater is also known as recycled water and is defined as follows: 

 

Recycled  water  is  tertiary  treated  water  produced  from  a  three‐stage  treatment  of  municipal 

wastewater.  Recycled  water  is  allowable  for  full‐body  human  contact  but  not  for  direct  human 

consumption. 

 

Title  22  dictates  approved  treatment  technologies,  filtration  requirements,  disinfection  requirements 

and uses.  The following quality parameters are required for tertiary treated recycled water: 

 

• Less  than  0.5  NTU  for  turbidity  with  less  than  0.2  NTU  for  turbidity  5%  of  the  time  (for 

membrane filtration). 

• 5 log removal of F‐specific bacteriophage MS2. 

• Total  coliforms  shall be  less  than 2.2/100ml  for  the 7 day median with  further  restriction on 

maximum coliform counts. 

 

Permitted uses for tertiary treated recycled water include: 

 

• Flushing of toilets and urinals; 

• Fire fighting; 

• Industrial process water that may come into contact with workers; 

• Decorative fountains; 

• Commercial laundries; 

• Artificial snowmaking; 

• Commercial car washes; 

• Aquifer injection for groundwater recharge and to minimize saltwater intrusion. 

 

Secondary  treated recycled water  is permitted  for uses  that  include concrete mixing, soil compaction, 

street cleaning, dust control and other uses. 
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Treated wastewater for non‐potable uses is crucial in a semi‐arid area such as California.  The quantity of 

recycled water used  for  landscape  irrigation  in California  increased  from 40,000 acre‐feet per year  in 

1987 to 111,000 acre‐feet per year in 2002.  Current estimates indicate that the use of recycled water is 

increasing by 15% per year in the United States.   

 

British Columbia Recycled Water Uses 

 

The Province of British Columbia has policies in place for the use of recycled wastewater for non‐potable 

purposes.   Permitted uses  include agricultural  irrigation use, park  irrigation use (including golf courses, 

snowmaking, fire fighting, and toilet flushing).  Secondary treatment of the effluent is required prior to it 

being permitted for use.  Continuous monitoring of the treated effluent quality is required.  In Victoria, 

British Columbia, recycled water will be used for toilet flushing and lawn irrigation in two experimental 

communities currently under construction.   This effluent will be  treated  to  tertiary  standards with an 

MBR system with nutrient removal and UV disinfection to achieve less than 2.2 cfu/100 ml.  

 

SUMMARY 

 

Municipalities  are  recognizing  that  raw water  for  development  is  a  limiting  resource.    Conservation 

measures (including reclaimed water through purple pipe systems) could  increase the number of units 

that may be serviced with the limited availability of raw water.  

 

 




