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Appendix A 
Conceptual Scheme Requirements 

The following items identified by Administration comprise a complete Conceptual Scheme Application: 

□ A copy of the Certificate(s) of Title

□ Copies of any restrictive covenants, utility rights-of-way, easements or caveats registered on the Title(s)

□ All required application fees

□ A letter of authorization from the landowner if the applicant is not the landowner

□ Abandoned well declaration form (if applicable)

□ Ten (10) copies of the proposed Conceptual Scheme (map) and a digital (PDF) copy, at a minimum scale

of 1:2000, with all dimensions and areas in metric showing:

o north arrow

o legal description

o Conceptual Scheme boundary

o ownership boundaries (if different from Conceptual Scheme boundary)

o the plan location

o proposed land uses

o land development statistics

o proposed street names

o existing contours with a minimum contour interval of 1.5 metres

o the proposed road system identifying road standards, any road closures, and any temporary and

emergency access roads and turnarounds

o layout of proposed and existing utility systems (water, sanitary and storm), including high-pressure gas

lines, pipelines, and overhead powerlines and associated setbacks

Note: Detailed design of shallow utility alignments shall be determined at the subdivision stage

o proposed reserve land such as municipal reserve (MR) and environmental reserve (ER) etc.

o existing vegetation, water bodies and any unique species or topographical features

o offsite infrastructure required to service and access the Outline Plan area, and

o any public facilities identified in the ASP



□ Six (6) copies of the Conceptual Scheme Report and a digital (PDF) copy which includes:

o design rationale

o explanation of any unique design features of the Conceptual Scheme

o justification for proposed land uses

o reserve analysis that determines the amount of reserve owing

o any buffering and nuisance mitigation measures

o phasing plan (map) that identifies the sequence of development for the Conceptual Scheme

o information on existing edge conditions that may have an influence on the Conceptual Scheme

o location of sour gas wells and facilities within 1.5 kilometres of the Conceptual Scheme area

o public engagement process

□ Historical Resource Overview (HRO), and if required, a Historical Resource Impact Assessment (HRIA)

□ Biophysical Impact Assessment (BIA)

□ Geotechnical Report (including Slope Stability Analysis if any slopes are greater than 15%)

□ Stormwater Management Plan

□ Water/Wastewater Servicing Strategies

□ Traffic Impact Assessment (TIA)

The following studies may also be required to be prepared in support of Conceptual Scheme: 

□ Phase 1 Environmental Site Assessment (ESA)

□ Groundwater Impact Analysis and Soils Study

□ Erosion Control Strategy

□ Architectural Control Guidelines

□ Any other information required by Council
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1.1 Project Description 

The Reservoir Area Structure Plan (ASP) area is approximately 19927 hectares in size and surrounds the 

Travers Reservoir, McGregor Lake and Little Bow Reservoir, located east of the town of Vulcan and west of the 

Village of Lomond, Alberta. The ASP will address long term planning and development of the anticipated future 

use of the area, which is currently planned for managing and regulating development around the reservoirs. This 

Desktop Environmental Analysis is a contributing background report to the ASP. 

1.2 Desktop Environmental Analysis 

The purpose of the Desktop Environmental Analysis is to provide information for future land use planning and 

engineering decisions as part of the Reservoir ASP.  

The review includes: 

• A review of provincial databases (e.g., Alberta Conservation Information Management System [ACIMS], Fish

and Wildlife Management Information System [FWMIS], Alberta Merged Wetland Inventory [AMWI]),

• A description of recommended environmental features for retention,

• A discussion on regulatory requirements potentially required.

The Desktop Environmental Analysis for the ASP identifies potentially sensitive biological and physical features 

that may be impacted by future development in the ASP area. The Study Area for this desktop review is defined 

in Figure 1.1. 
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2.1.1 Species of Management Concern Definitions 

Species of management concern are any that meet the following criteria: 

• Species for which provincial and/or federal restricted activity periods or setback distances exist (Government

of Alberta 2011; Environment and Climate Change Canada [ECCC] 2014)

• Species listed to be of Special Concern, Threatened, or Endangered under the Species at Risk Act (SARA;

Government of Canada 2002), Committee on the Status of Endangered Wildlife (COSEWIC; Government of

Canada 2019a) and/or the Alberta Endangered Species Conservation Committee (ESCC; Government of

Alberta 2017)

• Species listed as Threatened or Endangered under Schedule 6 of the Wildlife Regulation of the Alberta

Wildlife Act (Province of Alberta 2000a)

• Wildlife species listed as Sensitive, may be at Risk, or At Risk, according to the General Status of Alberta

Wild Species (GSAWS; Alberta Environment and Parks [AEP] 2015)

• Previously identified fish and wildlife species provided by Alberta’s Fish and Wildlife Management Information

System (FWMIS; AEP 2019a)

• Vegetation species and ecological communities listed on the ACIMS list of Tracked and Watched Elements

(ACIMS 2017a-f).

Additional biophysical elements have been included if thought to be of potential concern given their presence or 

potential presence in the ASP area.    

2.1.1 Vegetation 

Alberta Conservation Information Management System (ACIMS) element occurrence data was reviewed to 

identify known rare plant and rare ecological community occurrences in the vicinity of the ASP Area.  

2.1.2 Wildlife 

ISL conducted a review of the FWMIS database to determine known species occurrences within the ASP Area. 

2.1.3 Fish 

To determine the presence of fish, and potential for fish habitat in the ASP area, a review of FWMIS and the 

Base Water Features provincial dataset was conducted.  

2.1.4 Wetlands 

The Alberta Merged Wetland Inventory (AMWI) is a merged dataset containing a number of wetland delineation 

products of varying resolution, age, and accuracy. It is not intended to replace fieldwork, however can be used to 

inform proponents of potential wetlands. The AMWI was examined and is provided in Appendix A.  
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3.1 Land use and Habitat 

3.1.1 Natural Subregions 

The project is located in the Grassland Natural Region and in two Natural Subregions; the Dry Mixedgrass and 

the Mixedgrass (Figure 1.2) 

Dry Mixedgrass 

The Dry Mixedgrass is the largest of the four grassland subregions and is located in the southeast corner of the 

province. Landscapes in this area are commonly level to gently undulating. This subregion combines the 

warmest summers and least precipitation of any Natural Subregion in Alberta and is subject to long cold winters 

with little snow cover. Chinooks are less common than in more westerly subregions. The vegetation in native 

areas in the subregion is dominated by mixed-height grasslands comprised of blue grama, needle-and-thread, 

June grass and western wheat grass. Shrublands comprised of silver sagebrush, prickly rose, buckbrush and 

silverberry occur in depressions or slopes with northerly or easterly aspects. Few trees are present in the 

subregion and mainly occur in the river valleys and in deep coulees (Natural Regions Committee 2006).  

Mixedgrass 

The Mixedgrass Natural Subregion is a broad, north-south band of fertile, intensively cultivated prairie in south-

central Alberta. It receives slightly higher precipitation than the Dry Mixedgrass to the east and less than the 

Foothills Fescue to the west. Undulating and hummocky till plains, level lacustrine areas and undulating to 

hummocky eolian deposits are typical landforms. The Mixedgrass Natural Subregion occurs on well drained, 

loamy Dark Brown Chernozemic soils. On scattered native prairie remnants northern wheat grass, western 

wheat grass, needle-and-thread and June grass are dominant. On dry, sandy sites, sand grass form part of the 

communities. Moister sites are characterized by the addition of blue grama grass to the community. Shrub 

communities, including buckbrush, silver sagebrush, silverberry and prickly rose, occur in depressions, ravines, 

and coulees. Adjacent to rivers, tall shrub and forest communities of willows, thorny buffaloberry and narrow-leaf 

cottonwood or balsam poplar develop. Moisture deficiencies during the summer months may be limiting to crop 

production and irrigation is sometimes necessary (Natural Regions Committee 2006).  

Local Habitat 

Vegetation surrounding the ASP area is mainly cultivated. Within the ASP, the land nearest the reservoir appears 

to be largely native grassland and coulees oriented toward the reservoir.  

3.2 Vegetation 

3.2.1 Rare Species 

Two rare vascular species historical occurrences are present in the ASP Area; Tumblegrass (Schedonnardus 

paniculatus; Ranked S2) and common beggarticks (Bidens frondosa; Ranked S3) (ACIMS 2017a-f). The output 

from ACIMS is provided in Appendix B and depicted in Figure 1.3. A table of rare vascular plant species known 

to be in the Dry Mixedgrass and Mixedgrass Natural Subregion is provided in Appendix C. 

Numerous species in the Mixedgrass and Drymixedgrass Natural subregions are listed by the Species At Risk 

Act (Government of Canada 2002, 2019a) (Appendix C). 

Weeds 

Vulcan County has listed Absinthe wormwood (Artemesia absinthium) as an increasingly problematic weed 

species in the County (Vulcan County 2019).  
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3.3 Wildlife 

3.3.1 Important Wildlife Habitats 

The ASP area is not located within or immediately adjacent to any: 

• Ramsar Wetlands of International Importance (Bureau of the Convention on Wetlands 2016);

• Migratory Bird Sanctuaries (Environment and Climate Change Canada 2017a);

• World Biosphere Reserves (United Nations Educations, Scientific Cultural Organization 2015);

• Western Hemisphere Shorebird Reserves (Western Hemisphere Shorebird Reserve Network 2019);

• National Wildlife Areas (Government of Canada 2019b);

• Ducks Unlimited Canada Projects (Ducks Unlimited Canada 2019),

The ASP area is located within or immediately adjacent to: 

• AB016: McGregor Lake and Travers Reservoir is an Important Bird Area (Bird Studies Canada and Nature

Canada 2019);

• Thee Provincial Recreation Areas (PRAs) and one Provincial Park (PP) are in or adjacent to the ASP Area;

Little Bow Reservoir PRA, Travers Dam PRA, Lake McGregor PRA, and Little Bow PP (Alberta Environment

and Parks 2019b).

• The ASP area is located within Sensitive Raptor Ranges for Ferruginous Hawk, Golden Eagle, and Prairie

Falcon, and McGregor Lake is a Piping Plover waterbody (Appendix D). Additionally, the ASP area contains

one clonal bird nesting area and is within the Sharp-tailed Grouse Survey area (Appendix D).

3.3.2 Wildlife Species of Concern 

Wildlife species listed as ‘tracked’ by ACIMS within the Mixedgrass and Dry Mixedgrass natural subregions are 

provided in Appendix C. Historical wildlife occurrences within 5km of the ASP area centre are provided in Table 

3.1 below and in Appendix E. Numerous Species at Risk have potential to be located in the ASP area, as they 

are known to exist in the natural subregion. 
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Table 3.1: Wildlife Species with Historical Occurrences within approximately 5km radius of the ASP Area Centre 

Common Name Scientific Name Provincial Rank1,2 
Global Rank; 
SARA Listing 

Notes 

Birds 

American Kestrel Falco sparverius S5B; Sensitive 
G5 Track on a watch 

list only 

American White Pelican 
Pelecanus 
erythrorhynchos 

S2S3B; Sensitive 
G4 Track all extant 

and selected 
historical EOs 

Badger Taxidea taxus S4; Sensitive 
G5; Special 

Concern 
Track on a watch 

list only 

Baird’s Sparrow Ammodramus bairdii S3B; Sensitive 
G4; Special 

Concern 
Track all extant 
and selected 
historical EOs 

Bank Swallow Riparia riparia S4B; Sensitive 
G5; Threatened Track on a watch 

list only

Barn Swallow Hirundo rustica 
S3B; Sensitive G5; Threatened Track on a watch 

list only 

Brewer’s Sparrow Spizella breweri 
S3S4B; Sensitive G5 Track on a watch 

list only 

Burrowing Owl Athene cunicularia S2B; At Risk 
G4; Endangered Track all extant 

and selected 
historical EOs 

Chestnut-Collared 
Longspur 

Calcarius ornatus 
S3S4B; At Risk 

G5; Threatened Track all extant 
and selected 
historical EOs 

Clarks Grebe Aechmophorus clarkii S1B; May be at Risk 

G5 Track all extant 
and selected 
historical EOs 

Eastern Kingbird Tyrannus tyrannus S4S5B; Sensitive G5 - 

Ferruginous Hawk Buteo regalis 
S2S3B; At Risk 

G4; Threatened Track all extant 
and selected 
historical EOs 

Grasshopper Sparrow 
Ammodramus 
savannarum 

S3S4B; Sensitive G5 
- 

Great Blue Heron Ardea herodias S3B; Sensitive G5 - 

Golden Eagle Aquila chrysaetos S3B,S4N; Sensitive 
G5 Track all extant 

and selected 
historical EOs 

Least Flycatcher Empidonax minimus S5B; Sensitive 
G5 Track on a watch 

list only 

Loggerhead Shrike Lanius ludovicianus S3B; Sensitive 

G4; Threatened Track all extant 
and selected 
historical EOs 

Long-billed curlew Numenius americanus S3B; Sensitive 

G5; Special 
Concern 

Track all extant 
and selected 
historical EOs 

McCown’s Longspur 
Rhynchophanes 
mccownii 

S3S4B; May be at 
Risk 

G4; Threatened Track all extant 
and selected 
historical EOs 



12 
Reservoir Area Structure Plan- Desktop Environmental Analysis

Vulcan County  

Integrated Expertise. 

Locally Delivered. 

Peregrine Falcon Falco peregrinus 
S2S3B; At Risk 

G4 Track all extant 
and selected 
historical EOs 

Prairie Falcon Falco mexicanus S3; Sensitive 
G5 Track on a watch 

list only 

Pied-billed Grebe Podilymbus podiceps S4B; Sensitive 
G5 Track on a watch 

list only 

Piping Plover Charadrius melodus S2B; At Risk G3; Endangered 

Sharp-tailed Grouse 
Tympanuchus 
phasianellus 

S3S4; Sensitive 
G5 Track on a watch 

list only 

Sprague’s Pipit Anthus spragueii 
S3S4B; Sensitive 

G3G4; Threatened Track all extant 
and selected 
historical EOs 

Upland Sandpiper Bartramia longicauda S3B; Sensitive 
G5 Track on a watch 

list only 

Western Grebe 
Aechmophorus 
occidentalis 

S3B; At Risk 
G5; Special 

Concern 
Track all extant 
and selected 
historical EOs 

Mammals 

Little Brown Bat Myotis lucifugus S3S4; May be at Risk 
G3; Endangered Track on a watch 

list only 

Silver-haired Bat 
Lasionycteris 
noctivagans 

S3S4B; Sensitive G3G4 Track on a watch 
list only 

Red bat Lasiurus borealis S3B; Sensitive 

G3G4 Track all extant 
and selected 
historical EOs 

Swift Fox Vulpes velox S1S2; At Risk 

G3; Threatened Track all extant 
and selected 
historical EOs 

Amphibians 

Great Plains Toad Anaxyrus cognatus S2S3; Sensitive 
G5 Track all extant 

and selected 
historical EOs

Source: FWMIS (AEP 2019a), Government of Canada 2019a, Nomenclature as per ACIMS 2017f 

Notes: 
1. See notes for Appendix C.

2. General status from the Wild Species Status Search (AEP 2015).
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3.3.3 Fish and Fish Habitat 

Potential fish habitat in the ASP area is limited to waterbodies which contain water on a year-round basis and do 

not freeze to the bed, of which the ASP area contains the Little Bow River, McGregor Lake and Travers 

Reservoir. The FWMIS database returned 21 occurrences of fish species (Appendix E; Table 3.2). A map of 

Base Water features showing drainages and waterbodies is provided in Figure 3.3 below. 

Table 3.2: Fish Species with Historical Occurrences within approximately 5km radius of the ASP Area Centre 

Common Name Scientific Name Provincial Rank1,2 Global Rank Notes 

Fish 

Brown Trout* Salmo Trutta Exotic/Alien - - 

Burbot Lota lota S5; Secure G5 - 

Emerald Shiner Notropis atherinoides S5; Secure G5 - 

Fathead Minnow Pimephales promelas S4S5; Secure G5 - 

Kokanee* Oncorhynchus nerka - - - 

Lake Chub Couesius plumbeus S5; Secure G5 - 

Lake Trout Salvelinus namaycush S3; Sensitive G5 
Track on watch list 

only 

Lake Whitefish* Coregonus clupeaformis S5; Secure G5 - 

Longnose Dace Rhinichthys cataractae S5; Secure G5 - 

Longnose Sucker Catostomus catostomus S5; Secure G5 - 

Mountain Whitefish Prosopium williamsoni S5; Secure G5 - 

Northern Pike Esox lucius S5; Secure G5 - 

Northern Redbelly Dace Chrosomus eos S3; Sensitive G5 
Track on watch list 

only 

Shorthead Redhorse 
Moxostoma 
macrolepidotum 

S5; Secure G5 - 

Spottail Shiner Notropis hudsonius S5; Secure G5 - 

Trout-perch 
Percopsis 
omiscomaycus 

S4S5; Secure G5 - 

Tullibee (Cisco) Coregonus artedi - - - 

Walleye* Sander vitreus S5; Secure G5 - 

White Sucker 
Catostomus 
commersonii 

S5; Secure G5 - 

Yellow Perch Perca flavescens S5; Secure G5 - 

Rainbow Trout* Oncorhynchus mykiss S2; At Risk G5 
Rank applies to 

Native 
Populations 

Source: FWMIS (AEP 2015), Nomenclature as per ACIMS 2017f 

Notes: 
1. See notes for Appendix C.

2. General status from the Wild Species Status Search (AEP 2015).

* Denotes Stocked or Introduced Inventory
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3.3.4 Wetlands 

Wetland Classification 

Wetlands are areas where the soil is inundated with water at an ephemeral to permanent time scale, such that 

the soils become reduced (i.e., hydric) and hydrophytic vegetation is dominant. Based on hydrologic, ecological, 

and soil (e.g., biogeochemical) properties, wetlands can be further grouped and classified. The methodology 

used to classify wetlands for Alberta is the Alberta Wetland Classification System (AWCS) (Alberta Environment 

and Sustainable Resource Development [ESRD] 2015)  

Within the AWCS there are five wetland classes divided into forms based on vegetation. Wetland forms are 

further subdivided into types based on biological, hydrologic, or biogeochemical attributes. Stewart and Kantrud 

(1971) Classes are comparable to the Water Permanency Type. It should be noted that to determine the full 

wetland Class, Form, and Type according to the AWCS, field assessment at the appropriate time of year (i.e., 

the growing season) is required, in addition to an assessment of multiple years of historical imagery as per the 

Alberta Wetland Identification and Delineation Directive (GOA 2018a). 

The following provides definitions of each wetland Class. For more information on wetland Classification see the 

AWCS (ESRD 2015). 

Marshes are mineral wetlands with water levels near, at or above the ground surface for variable periods during 

the year, and which supports graminoid vegetation in the deepest portion of the wetland in the majority of years. 

Shallow open water wetlands are mineral wetlands with water levels near, at or above the ground surface of 

variable periods of the year, which is less than two metres deep at mid-summer and that contains an open water 

zone in the deepest wetland zone covering greater than 25% of the total area in the majority of years. The open 

water zone is an expanse of open, mostly unshaded water in marshes and shallow open waters that typically 

supports submersed, or floating vegetation and is less than two metres deep at mid-summer. 

Swamps are mineral wetlands with water levels near, at or above the ground surface for variable periods during 

the year; and contains either more than 25% tree and/or shrub cover of a variety of species. 

Bogs are peatlands fed by ombrogenous waters originating from precipitation with low concentrations of 

dissolved minerals. Bogs are not expected within the Study Area. 

Fens are minerogenous peatlands with surface or subsurface water flow that range from moderately-acidic or 

basic. Fens are not expected within the Study Area. 

Wetland Valuation 

The Study Area falls within Relative Wetland Value Assessment Units (RWVAU) 13 and 21 and in-lieu fee rates 

of $17,700/ha. If wetland infilling is planned, a Water Act approval is required. In-lieu compensation fee rates are 

calculated from the area of impact, the multiplier that is based on the result of the AEP wetland valuation model, 

and the RWVAU rate (Government of Alberta 2018b). 

Wetland Desktop Results 

In the Study Area, AMWI was examined to provide information on potential wetlands (AEP 2018). Wetland 

features in the ASP are overwhelmingly Marshes with the Travers Reservoir, Little Bow Reservoir and McGregor 

Lake classed as Open Water. The AMWI maps are provided in Appendix A. 
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4.1 Framework 

All federal and provincial regulations must be followed during development. Provincial regulations that have 

potential to be applicable in the ASP Area are described below. This list should not be considered 

comprehensive and may be reduced or increased as the ASP project evolves and post ASP when development 

occurs. Regulations often change over time, new ones introduced or repealed and requirements may change by 

the time of construction. Fieldwork approximately two years prior to ground disturbance, and well prior to 

vegetation stripping, is recommended to re-assess the regulatory requirements that are applicable at that time.  

4.2 Federal 

Migratory Birds Convention Act 

The Migratory Birds Convention Act (MBCA) is administered by ECCC to ensure protection of migratory birds, 

their nests, and their eggs. Birds protected by the MBCA include waterfowl (such as ducks, geese, and swans), 

insectivorous birds (such as wrens, robins, shrikes, and woodpeckers), and some nongame birds (such as 

herons and gulls) (ECCC 2014). 

To protect migratory birds, ECCC provides general nesting periods based on geographic location (ECCC 2014). 

The general nesting period covers the majority of species covered under the MBCA; however, it may not be 

accurate for species that can breed at any time during optimal conditions (e.g. crossbill species), or species that 

may nest earlier or later (ECCC 2014).  

The general migratory bird-nesting period for the Project (located within zone B4) is mid-April to late August 

(ECCC 2017b). During this period, construction activities require a pre-construction sweep to avoid disturbance 

and nest sweeps every 3-7 days where habitat occurs. In the event that nesting migratory birds are identified 

during the nest sweep, a setback may be identified through consultation with ECCC where feasible, or a permit 

would be required to remove the nest. 

Species at Risk Act 

SARA includes several prohibitions to protect species listed on Schedule 1 of SARA. Under Sections 32 and 33 

of SARA, it is an offence to: 

• Kill, harm, harass, capture, or take an individual of a species listed under SARA as extirpated, endangered, or

threatened

• Possess, collect, buy, sell, or trade an individual of a species listed under SARA as extirpated, endangered, or

threatened, or any part or derivative of such an individual

• Damage or destroy the residence of one or more individuals of a listed endangered or threatened species or

of a listed extirpated species if a recovery strategy has recommended its reintroduction into the wild in

Canada

Canadian Navigable Waters Act 

The Canadian Navigable Waters Act (CNWA)includes a List of Scheduled Waters under which Transport 

Canada regulates works and activities that have the potential to affect navigation. Non-scheduled waterways 

also may be covered under the Act, if the works pose a risk to public navigation. Impacts to navigation (i.e., 

impacts to boating within either reservoir) would require a CNWA Approval.  

Fisheries Act 

The provisions of the new Fisheries Act came into force at the end of August 2019. While guidance documents 

are still being developed, important changes include the new prohibitions: 
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• 34.4 (1) No person shall carry on any work, undertaking or activity, other than fishing, that results in the death

of fish

• 35 (1) No person shall carry on any work, undertaking or activity that results in the harmful alteration,

disruption or destruction of fish habitat

• Harmful Alteration: any change to fish habitat that reduces its long-term capacity to support one or more life

processes of fish but does not permanently eliminate the habitat.

• Disruption: any change to fish habitat occurring for a limited period of time that reduces its capacity to

support one or more life processes of fish.

• Destruction: any permanent change of fish habitat, which completely eliminates its capacity to support one

or more life processes of fish

Impacts to fish and fish habitat within the ASP area would potentially require review by DFO, to determine if any 

of the Act prohibitions would occur, therefore requiring an Authorization.  

4.3 Provincial 

4.3.1 Wildlife Act 

In addition to the federal MBCA, birds may be protected provincially under the Wildlife Act. AEP administers the 

Wildlife Act, which influences and controls human activities that may have adverse effects on wildlife or wildlife 

habitat on both Crown and privately-owned land. Section 36(1) of the Wildlife Act states that a person shall not 

willfully molest, disturb, or destroy a house, nest, or den of prescribed wildlife or beaver dam in prescribed areas 

and prescribed times. This applies to nests and dens of endangered wildlife, migratory birds, snakes (except 

prairie rattlesnakes), bats, and prairie rattlesnake hibernacula. Additionally, Section 36(1) also applies to beaver 

dens and houses on land that is not privately owned as well as houses, nests, and dens of all wildlife in a wildlife 

sanctuary and nests of game birds in game bird sanctuaries. As a result of the Wildlife Act, setbacks and 

Restricted Activity Dates (RADs) have been defined for important species.  

RADs are based on existing knowledge of species-specific seasonal life history traits such as breeding, nesting, 

and rearing activities. Generally, inter-annual climate variation is captured within the dates; however, there may 

be occurrences where the RAD does not cover the entire trait (i.e. young still in the nest) (Government of Alberta 

2011). As a result, the RAD should be extended to avoid disturbance. Setback distances are based on 

thresholds where human disturbance will adversely affect key wildlife areas or sites (Government of Alberta 

2011).  

4.3.2 Weed Control Act 

The Weed Control Act protects stakeholders from economic and invasive losses caused by weeds (Government 

of Alberta 2010). Some weed species exhibit extreme growth habits, which can have consequences for line of 

sight at intersections, wildlife control along roadways, culvert and outfall maintenance, agricultural production, 

livestock forage quality, and many others. The Act prescribes activities that must be undertaken, should a 

noxious or restricted weed be encountered. Each municipality is responsible for administering the Act.  

4.3.3 Water Act  

The Water Act regulates Alberta’s water resources. Through AEP the Act governs activities affecting waterbodies 

in Alberta, including construction activities, water diversions and permanent alterations of waterbodies including 

wetlands. Water Act approval is required to alter flow or level of water; change the location of water; change the 

direction of water flow, cause the siltation of water; cause erosion of bed or shore of any waterbody or any effect 

on the aquatic environment (Province of Alberta 2000b).  
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Code of Practice 

Activities that will disturb a waterbody requires Water Act approval. The exception are those activities that are 

regulated under the Codes of Practices (COPs) (AESRD 2012a): 

• Temporary diversion of water for hydrostatic testing

• Pipelines and telecommunication lines crossing a waterbody

• Watercourse crossings

• Outfall structures on waterbodies

A COP notification is required for works within a watercourse (i.e., a waterbody with defined bed and banks) and 

work is expected to be competed outside of the RAP. If work is required within the RAP, additional P. Biol. 

recommendations from the Contractor’s P. Biol. will be required, such as completing a spawning survey. 

Wetland Policy 

Under the authority of the Water Act, wetlands must be identified and delineated according to the Wetland 

Identification and Delineation Directive (Government of Alberta 2018a; classified using the Alberta Wetland 

Classification System (AESRD 2015 and Table 1.1); and assigned an ecological wetland value using the Alberta 

Wetland Rapid Evaluation Tool (ABWRET-A). A Water Act application requires a Wetland Assessment and 

Impact Report (WAIR) or a Wetland Assessment and Impact Form (WAIF). In addition to the above information, 

a WAIR will include the required in-lieu fee replacement value, based on the AB-WRET-A results (i.e. wetland 

value) as well as the Relative Wetland Assessment Unit (RWVAU) value pursuant to the Alberta Wetland 

Mitigation Directive (Government of Alberta 2018b).  

4.3.4 Public Lands Act 

Section 3 of the Public Lands Act defines public lands to include the bed and shores of all permanent and 

naturally occurring bodies of water unless a grant or title expressly conveys such rights to the land holder. 

Some wetlands are regulated by the Public Lands Act (PLA), if they are deemed to be crown-claimed. This 

requires that a surface disposition be issued for the use of them if they are located on public lands in Alberta. 

The PLA is the guiding policy for administering lands owned by the Crown. The Water Boundary Group for AEP 

makes a determination of Crown claimed waterbodies under the PLA. All watercourses are assumed to be 

claimed by the Crown; however, all reasonably permanent wetlands must be submitted to the Water Boundary 

Group for determination of Crown ownership as per the Guide for Assessing Permanence of Wetland Basins 

(AEP 2016). A decision regarding Crown ownership of a reasonably permanent wetland must be reached before 

any Water Act application submissions. 

Surveyed road allowances that cross a Crown-owned water body or watercourse are considered to be highways 

or roads under Schedule 14 of the Government Organization Act and therefore fall under the administration of 

Alberta Transportation (AESRD 2013).  

4.3.5 Historical Resource Act 

The Historical Resource Act is administered by Culture, Multiculturalism and the Status of Women (CMSW) to 

preserve and study Alberta’s historical resources (Province of Alberta 2000c). Historical Resource Act clearance 

must be obtained from CMSW before development.  
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4.3.6 Agricultural Pests Act 

Clubroot, caused by Plasmodiophora brassicae, is a serious disease of cruciferous crops (i.e. mustards, canola, 

etc.) which can result in reduced to severe yield losses. Clubroot is a listed pest under Alberta’s Agricultural 

Pests Act (Province of Alberta 2000d). Sanitation procedures for equipment and a soil management plan should 

be implemented at the time of construction. 
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5.1 Wetland Conservation and Protection 

Generally, ISL recommends retention of reasonably permanent, large, and/or complex wetlands due to the 

potential landscape hydrologic impact. Typically, these basins have limited anthropogenic disturbance resulting 

in native plant communities, high potential for rare species, and stable wildlife habitat for waterfowl, shorebirds, 

amphibians, and invertebrate species. Additionally, these basins typically hold more water than other wetlands 

and may be significant to catchment hydrology. To infill them during development would not only displace this 

water, but also likely impact the overland flow dynamics, which could lead to flooding and/or spring melt and 

stormwater management issues.  

It should also be noted that less permanent wetlands also provide important wetland functions such as 

stormwater retention, sediment and nutrient retention, as well as wildlife habitat, however, they occur as smaller 

features on the landscape within the ASP area. ISL recommends that during development, conservation of these 

wetlands be considered. 

5.1.1 Setbacks 

Wetland setbacks are important to consider for development planning. Setbacks provide a buffer of vegetation 

and help to filter water and other inputs, provide habitat for wildlife, and help protect the wetland from 

disturbance.  

The Alberta government recommends 20 m for glacial till or 50 m for coarse textured sands and gravels adjacent 

to Class III (Stewart and Kantrud 1971) and above wetlands as well as lakes, rivers, streams, seeps and springs 

(AESRD 2012b). Class II wetlands (Stewart and Kantrud 1971) have a recommended 10 m setback (AESRD 

2012b). 

5.2 Waterbody Protection 

ISL recommends planning to avoid impacts (direct and indirect) to the Travers Reservoir, Little Bow Reservoir 

and McGregor Lake, and any permanent watercourses to avoid regulatory approvals related to the waterbody. 

Development should be set back, preferably well beyond the expected high-water level. Additionally, 

development should not be placed on any flow paths to the reservoir (e.g. at the base of a coulee where spring 

meltwater could potentially flow through). Erosion prevention should be a concern for any development, and 

preventative actions implemented prior to ground-breaking. 

5.3 Retention of Coulees and Native Prairie Grassland 

Coulees are comparatively unique features in the prairies and as such provide niche habitats for rare species 

(i.e., rare plants, rare wildlife). Native prairie grassland habitats are dwindling, generally due to agriculture, 

therefore planning for retention of existing native habitat, including coulee slopes is recommended. ISL 

recommends not developing coulee areas or native grassland habitats and instead prioritizing development on 

areas of existing cultivation. 

5.4 Regulatory Requirements 

Regulatory requirements most likely for construction within the ASP Area include; the Species at Risk Act, 

Migratory Birds Convention Act, Fisheries Act, Wildlife Act, Water Act, Public Lands Act, and Historical 

Resources Act. These and other potentially applicable regulatory requirements are briefly described in Section 

4.0, however a conclusive determination is dependent on the results of field studies, project planning and design 

and construction techniques.  
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5.4.1 Field Study Recommendations 

Field studies prior to the time of ground disturbance will be required be meet regulatory requirements. Data 

collected during fieldwork is generally considered expired 2-3 years from collection. Prior to development, ISL 

recommends: 

• Wildlife studies, specifically; sharp-tailed grouse surveys, Ferruginous Hawk surveys, Golden Eagle Surveys,

Prairie Falcon and Piping Plover surveys.

• Migratory bird, amphibian, and reptile assessments during the spring season to assess for protected species

and the need for mitigation specific to those species and to remain in compliance with the Alberta Wildlife Act,

Species at Risk Act and Migratory Bird Convention Act.

• Rare plant field assessments for every development (an early season and late season) to determine if

Species at Risk or rare species are present and to recommend mitigation measures.

• Wetland field assessments, conducted during the growing season and following AEP directives, to support

either avoidance planning or Water Act applications for wetland disturbance.

• Fish and fish habitat studies should be conducted on a case-by-case basis to determine fish presence

potential to ensure compliance with the Fisheries Act.

• A Historical Resources Overview for every development within the ASP should be conducted to determine

requirements under the Historical Resources Act.

• Pre-construction weed assessment should be conducted to remain in compliance with the Weed Act, in

addition to control measures if warranted. Follow up weed assessments and control should occur post

construction.
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Species Summary Report

Report Created:

(source database: Fish and Wildlife Management Information System (FWMIS))

21-Sep-2019 15:15

Species present within the current extent :

Fish and Wildlife Internet Mapping Tool (FWIMT)

Stocked Inventory

RAINBOW TROUT

Wildlife Inventory

AMERICAN WHITE PELICAN

LONG-BILLED CURLEW

PIED-BILLED GREBE

SPRAGUE'S PIPIT

WESTERN GREBE

Fish Inventory

BURBOT

FATHEAD MINNOW

LAKE CHUB

LAKE WHITEFISH

LONGNOSE DACE

LONGNOSE SUCKER

NORTHERN PIKE

SPOTTAIL SHINER

TROUT-PERCH

WALLEYE

WHITE SUCKER

YELLOW PERCH

Buffer Extent

Radius or Dimensions

5 kilometers649239, 5597042 NE 13 18 22 4

Centroid:

(Qtr Sec Twp Rng Mer)
Centroid (X,Y):

10-TM AEP Forest

Projection

Contact Information

http://aep.alberta.ca/about-us/contact-us/fisheries-wildlife-management-area-contacts.aspx 

For contact information, please visit: 



Display may contain: Base Map Data provided by the Government of Alberta under the Alberta Open Government Licence. Cadastral and 

Dispositions Data provided by Alberta Data Partnerships.©GeoEye, all rights reserved. Information as depicted is subject to change, 

therefore the Government of Alberta assumes no responsibility for discrepancies at time of use.

Map Results21-Sep-2019 15:15

© 2019 Government of Alberta



Species Summary Report

Report Created:

(source database: Fish and Wildlife Management Information System (FWMIS))

21-Sep-2019 15:21

Species present within the current extent :

Fish and Wildlife Internet Mapping Tool (FWIMT)

Stocked Inventory
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Wildlife Inventory
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Executive Summary 

Introduction 

Vulcan County has commissioned ISL Engineering and Land Services Ltd. (ISL) to complete a 

Servicing Review encompassing water, wastewater, and stormwater infrastructure to support the 

preparation of the Vulcan County Reservoir Area Structure Plan (ASP). The ultimate intent of this 

Servicing Review is to provide a high-level evaluation of the potential future water and wastewater 

servicing systems in the area as well as stormwater drainage systems. This includes the necessary 

parameters for the design, including recommendations for water supply and treatment, wastewater 

treatment and disposal, and stormwater management and conveyance. 

The Servicing Study represents an investment in the infrastructure and will help support sustainable 

and cost-effective growth in the Reservoir ASP study area. It should be noted however, that this 

document is considered a high-level study and is not intended to replace a detailed Servicing Study 

or Master Drainage Plan. The servicing calculations contained herein are not intended to be used for 

detailed off-site levy or other calculations generally based on those previously noted comprehensive 

infrastructure studies. 

The Reservoir ASP area is comprised of approximately 18,860 ha of land within Vulcan County (the 

County. The plan area surrounds three reservoirs within the County: Lake McGregor Reservoir, 

Travers Ridge Reservoir, and Little Bow Reservoir. The location of the study area presents a number 

of servicing challenges as well as opportunities. 

Study Objectives 

The purpose of developing a Servicing Review for Vulcan County is outlined below: 

The objectives of the Reservoir ASP Servicing Review can be largely grouped as follows: 

• To recommend systems that will provide water servicing for the study area. Provide a framework

for future development of detailed water studies for design of water supply, treatment, and

distribution infrastructure.

• To recommend systems that will provide wastewater servicing for the study area. Provide a

framework for future development of detailed wastewater studies for design of wastewater

conveyance, treatment, and disposal infrastructure.

• To review other measures to assist in servicing the study area including items such as wastewater

effluent re-use and stormwater harvesting.

• Provide a framework for future development of detailed stormwater studies including Master

Drainage Plans (MDPs) and Stormwater Management Reports (SWMRs) to design stormwater

management and erosion control measures. This includes stormwater management facilities as

well as best management practices to control stormwater runoff release rates, volume, and water

quality.

The completed Reservoir ASP Servicing Review will provide a guiding document for future 

development of the study area that can be used in preparation of future more detailed studies such as 

Servicing Strategies, Subdivision Servicing Reports, Staged Master Drainage Plans, and Subdivision 

Stormwater Management Reports. 
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Water Servicing 

Conclusions and recommendations for the overall water servicing system for the study area can be 

summarized as follows: 

• The total average day demand, maximum day demand, and peak hour demand water demands

were calculated to be 2,747 m3/day, 5,494 m3/day, and 10,989 m3/day, respectively.

• The total reservoir storage capacity required was calculated to be 3,877 m3.

• Further analysis is required to ensure a proposed distribution system proves to be adequate under

average day demand, peak hour demand, and maximum day plus fire flow scenarios.

• A detailed review of capacities of existing town and village systems as well as water co-ops should

be undertaken to determine the feasibility of an existing connection compared to a stand-alone

system.

• Consideration of water consumption reduction measures should be made.

Wastewater Servicing 

Conclusions and recommendations for the overall wastewater servicing system for the study area can 

be summarized as follows: 

• The total average dry weather flow, peak dry weather flow, and peak wet weather flow were

calculated to be 2,648 m3/day, 9,759 m3/day, and 123,325 m3/day, respectively.

• Further analysis is required to ensure a proposed collection system proves to be adequate under

peak wet weather flow conditions.

• A detailed review of capacities of existing town and village systems should be undertaken to

determine the feasibility of an existing connection compared to a stand-alone system.

• Consideration of wastewater flow reduction measures should be made.

Stormwater Drainage 

Conclusions and recommendations related to planning the future stormwater drainage system in the 

study area are as follows: 

• The maximum allowable area release rate from proposed stormwater management facilities shall

be limited to 1.16 L/s/ha.

• The total active storage volume required was calculated to be 1,975,988 m3.

• Stormwater quality treatment of SWMFs shall be at minimum 85% removal of particles 75 microns

and larger on an annual basis under the 1:100 year rainfall event.

• Erosion mitigation measures are to be incorporated by developers to ensure no adverse impacts

are occurring to existing drainage channels and surrounding areas. Localized Stormwater

Management Reports (SWMRs) are required to detail any localized erosion risks and provide

mitigation options focussed on naturalized techniques.

• The use of source control Best Management Practices is encouraged to reduce the total runoff

volume and enhance stormwater treatment.
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1.0 Introduction   

1.1 Authorization 

Vulcan County has commissioned ISL Engineering and Land Services Ltd. (ISL) to complete a 

Servicing Review encompassing water, wastewater, and stormwater infrastructure to support the 

preparation of the Vulcan County Reservoir Area Structure Plan (ASP). The ultimate intent of this 

Servicing Review is to provide a high-level evaluation of the potential future water and wastewater 

servicing systems in the area as well as stormwater drainage systems. This includes the necessary 

parameters for the design, including recommendations for water supply and treatment, wastewater 

treatment and disposal, and stormwater management and conveyance. 

The Servicing Study represents an investment in the infrastructure and will help support sustainable 

and cost-effective growth in the Reservoir ASP study area. It should be noted however, that this 

document is considered a high-level study and is not intended to replace a detailed Servicing Study 

or Master Drainage Plan. The servicing calculations contained herein are not intended to be used for 

detailed off-site levy or other calculations generally based on those previously noted comprehensive 

infrastructure studies. 

1.2 Background 

The Reservoir ASP area is comprised of approximately 18,860 ha of land within Vulcan County (the 

County. The plan area surrounds three reservoirs within the County: Lake McGregor Reservoir, 

Travers Ridge Reservoir, and Little Bow Reservoir. The location of the study area presents a number 

of servicing challenges as well as opportunities. 

1.3 Purpose of Study 

The purpose of developing a Servicing Review for Vulcan County is outlined below. 

Water 

• To recommend systems that will provide water servicing for the study area.

• To identify existing available and potential water sources.

• To outline recommended water distribution infrastructure requirements.

• To assess the use of stormwater to address a portion of the water supply needs of the area.

• Provide a framework for future development of detailed wastewater studies including Servicing

Strategies to design water distribution, supply, and treatment infrastructure.
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Wastewater 

• To recommend systems that will provide wastewater servicing for the study area.

• To identify wastewater service providers, particularly with respect to treatment and disposal.

• To outline recommended wastewater collection infrastructure requirements.

• To assess potential reuse/recycling of wastewater effluent as a means of disposal.

• Provide a framework for future development of detailed wastewater studies including Servicing

Strategies to design wastewater collection, treatment, and disposal infrastructure.

Stormwater Drainage 

• To assess existing drainage conditions and determine design criteria for the stormwater drainage

system including runoff rates and volumes.

• To develop high-level stormwater management strategies to manage increased runoff resulting

from future growth.

• To maintain existing topography wherever possible with concern for potential erosion risks

impacting the area.

• To ensure the planned stormwater management system meets regulatory authority requirements.

• Provide a framework for future development of detailed stormwater studies including Master

Drainage Plans (MDPs) and Stormwater Management Reports (SWMRs) to design stormwater

management and erosion control measures.
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2.0 Plan Area 

2.1 Location 

The Reservoir ASP area is located within Vulcan County and surrounds three reservoirs within the 

County: Lake McGregor Reservoir, Travers Ridge Reservoir, and Little Bow Reservoir. It is primarily 

located east of Highway 842 and west of Highway 845 as well as well as north of Highway 522 and 

south of Highway 542. The Town of Vulcan and the Villages of Champion and Carmangay are 

located to the west, the village of Lomond is located to the east, and the village of Milo is located to 

the northeast. The extent of the study area is approximately 18,860 ha and is shown in Figure 2.1. 

Generally speaking, the study area drains towards the reservoirs and ultimately southeast toward the 

Old Man River. A topographical map is shown in Figure 2.2.  

2.2 Existing Development 

The predominant land use within the study area is currently Reservoir Vicinity. Other land uses within 

the study area include Rural Recreational and Urban Fringe. Figure 2.3 shows the existing land use 

for the study area. A summary of the existing land use scenario is outlined in Table 2.1. 

Table 2.1: Summary of Existing Land Use 

Land Use 
Area 

ha 

Reservoir Vicinity (RV) 10,541.00 

Rural Recreational (RR) 844.03 

Urban Fringe (UF) 525.79 

Total 11,910.82 

2.3 Future Development 

Four primary land use areas have been identified for the study area including: Future Development 

Types 1, 2, and 3 as well as area with Redevelopment Potential. A majority of the ASP area is 

Crown-owned land as well as the reservoirs themselves. An approximate breakdown of the proposed 

land use is given in Table 2.2 as well as shown in Figure 2.4. 
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Table 2.2: Summary of Proposed Land Use 

Land Use 
Area 

ha 

Future Development Type 1 657.62 

Future Development Type 2 2,668.91 

Future Development Type 3 1,133.12 

Redevelopment Potential 234.72 

Total 4,694.36 

These development areas are located within seven nodes and policy areas, which are shown in 

Figure 2.5. A breakdown of the development areas outlined above within these nodes and policy 

areas as well as their proposed populations is provided in Table 2.3. 

Table 2.3: Summary of Proposed Nodes and Policy Areas 

Node / Policy Area 
Area 

Units Population1

ha 

North McGregor Node 487.65 362.0 941 

North McGregor Policy Area 1,021.83 1003.0 2,608 

South McGregor Node 609.05 643.0 1,672 

South McGregor Policy Area 635.36 92.0 239 

East Travers Node 651.54 242.0 629 

East Travers Policy Area 167.94 166.0 432 

West Travers Policy Area 1,120.98 38.0 99 

Total 4,694.36 2,546 6,620 
1 Population calculation is based on an average density of 2.6 people/unit. 



!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

Queenstown

Kirkcaldy

Lake McGregor
Country
Estates

Little Bow
Resort

Armada

Majorville

Peacock

Sanderson
Subdivision

Sunset Marks

Lakeview
Resort

FIGURE 2.1
STUDY AREA

VULCAN COUNTY

RESERVOIR AREA STRUCTURE PLAN

D
o

c
u

m
e
n

t:
 Q

:\
P

ro
je

c
ts

\2
7
4

5
6
_

V
u

lc
a

n
_

C
o

u
n
ty

_
A

S
P

\2
5

1
_

F
ig

u
re

s
\F

ig
u

re
2
.1

_
S

tu
d

y
_

A
re

a
.m

x
d

D
a

te
: 

3
/2

6
/2

0
2

0

1:200,000

Legend

!( Hamlet

!( Locality

!( Subdivison

Water Course

Water Body

Village Boundary

Town Boundary

County Boundary

ASP Boundary

¹

Credits:© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources
Esri, HERE, Garmin, (c) OpenStreetMap contributors

© Sa Majesté la Reine du Chef du Canada, représentée par le ministre des Ressources naturelles -  © Her

CANA83-3TM114

Client Logo

Integrated Expertise. Locally Delivered.

Milo

Vulcan

Champion

Carmangay

Lomond

0 40,000 80,000 120,000 160,00020,000

Metres



1000

95
0

900

1000

950

950

90
0

950

900

95
0

90
0

950

900

1000

95
0

1000

950

10
00

95
0

950

900

950

900

950

900

90
0

85
0

95
01000

95
0

90
0

90
0

950

950

950

950

900

950

90
0

900

900

90
0

850

900

950

95
0

95
0

1000

900

900

950

950

950 950

950

950

95
0

950

900

90
0

85
0

900

900

850

900

900

850

FIGURE 2.2
TOPOGRAPHY

VULCAN COUNTY

RESERVOIR AREA STRUCTURE PLAN

D
o

c
u

m
e
n

t:
 Q

:\
P

ro
je

c
ts

\2
7
4

5
6
_

V
u

lc
a

n
_

C
o

u
n
ty

_
A

S
P

\2
5

1
_

F
ig

u
re

s
\F

ig
u

re
2
.2

_
T
o

p
o

g
ra

p
h

y.
m

x
d

D
a

te
: 

3
/2

6
/2

0
2

0

1:135,000

0 1,600 3,200 4,800 6,400800
Metres Legend

Major Contour - 50m

Minor Contour - 10m

ASP Boundary

¹

Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community

CANA83-3TM114

Client Logo

Integrated Expertise. Locally Delivered.

Ground Elevation
High : 1045

Low : 814



FIGURE 2.3
EXISTING LAND USE

VULCAN COUNTY

RESERVOIR AREA STRUCTURE PLAN

D
o

c
u

m
e
n

t:
 Q

:\
P

ro
je

c
ts

\2
7
4

5
6
_

V
u

lc
a

n
_

C
o

u
n
ty

_
A

S
P

\2
5

1
_

F
ig

u
re

s
\F

ig
u

re
2
.3

_
E

x
_
L

a
n

d
_

U
s
e

.m
x
d

D
a

te
: 

3
/2

6
/2

0
2

0

1:135,000

0 1,600 3,200 4,800 6,400800
Metres Legend

Water Course

Water Body

Land Use District
Reservoir Vicinity (RV)

Rural Recreational (RR)

Urban Fringe (UF)

ASP Boundary

¹

Credits:Esri, HERE, Garmin, (c) OpenStreetMap contributors
Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID,

IGN, and the GIS User Community

CANA83-3TM114

Client Logo

Integrated Expertise. Locally Delivered.



FIGURE 2.4
PROPOSED LAND USE

VULCAN COUNTY

RESERVOIR AREA STRUCTURE PLAN
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FIGURE 2.5
DEVELOPMENT POLICY AREAS

VULCAN COUNTY

RESERVOIR AREA STRUCTURE PLAN

D
o

c
u

m
e
n

t:
 Q

:\
P

ro
je

c
ts

\2
7
4

5
6
_

V
u

lc
a

n
_

C
o

u
n
ty

_
A

S
P

\2
5

1
_

F
ig

u
re

s
\F

ig
u

re
2
.5

_
P

r_
P

o
li
c
y
_
A

re
a

.m
x
d

D
a

te
: 

3
/2

7
/2

0
2

0

1:135,000

0 1,600 3,200 4,800 6,400800
Metres

Legend
Water Course

Water Body

East Travers Node

East Travers Policy Area

North McGregor Node

North McGregor Policy Area

South McGregor Node

South McGregor Policy Area

West Travers Policy Area

ASP Boundary

¹

Credits:Esri, HERE, Garmin, (c) OpenStreetMap contributors
Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID,

IGN, and the GIS User Community

CANA83-3TM114

Client Logo

Integrated Expertise. Locally Delivered.



islengineering.com 

April 2020 

RESERVOIR ASP SERVICING REVIEW 
Vulcan County 5 

3.0 Water 

3.1 Existing Infrastructure 

Existing Water Sources 

Existing developed water sources within or within close proximity to the study area were reviewed. 

Potential sources included surface water diversions as well as groundwater diversions. Information 

relating to existing licensed water diversions was obtained from Alberta Environment and Parks 

(AEP). Licenses within the entire South Saskatchewan River Basin (SSRB) were also reviewed. 

Since 2006, the SSRB has been closed to new water license applications with a few exceptions such 

as First Nations, Water Conservation Objectives, and water storage projects. Consequently, the 

moratorium resulted in the establishment of the first market-based system to transfer (trade) water 

licenses in Canada. The transfer program is administered by the Government of Alberta through the 

enacted provisions of the Water Act. According to the water allocation transfer under a license 

provision, a willing seller and willing buyer can trade (re-distribute) the existing water allocation 

licenses. 

Licensed Surface Water Diversions 

For the purpose of the study, surface water diversions licensed by AEP were reviewed. A total of 165 

surface water diversions were identified within the study area and around the study area. The 

licensed diversions within the study area and close proximity are summarized in Appendix A. Overall, 

the total volume of licensed surface water diversions within the SSRB is roughly 5.71 billion cubic 

meters per year. 

Licensed Groundwater Diversions 

Similarly, groundwater diversions licensed by AEP were also reviewed. A total of 50 groundwater 

diversions were identified within the study area and around the study area. It is noted that small local 

wells are also present within the ASP area, generally serving a single lot or farm. The licensed 

diversions within the study area and close proximity are summarized in Appendix A. Overall, the total 

volume of licensed groundwater diversions within the SSRB is roughly 98.9 million cubic meters per 

year. 

Summary of Groundwater Diversions 

The development areas within the ASP boundary will require a potable water volume of 2,747 m3/day 

as discussed in the following sections. This is equivalent to 1,002,704 m3/year of potable water 

volume required to make development viable.  

Table 3.1 summarizes the annual volumes for surface water and groundwater diversions in the 

surrounding area.  
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Table 3.1: Summary of Annual Volumes 

Location 

Source Total 
Annual 
Volume 

Surface Annual 
Volume 

Groundwater 
Annual Volume 

m³/year m³/year m³/year 

Within and Around Study Area 3,287,767 210,002 3,497,769 

Within SSRB 5,713,316,932 98,928,540 5,812,254,472 

A summary of all the licenses available in the South Saskatchewan River Basin (SSRB) in 

comparison with study area water demands is included in Table 3.2 for reference. 

Table 3.2: Comparison of SSRB Licences and Study Area Water Demands 

Active Licenses Total 
Annual 
Volume 

Water Demand Surface Annual 
Volume 

Groundwater 
Annual Volume 

m³/year m³/year m³/year m³/year 

5,713,316,932 98,928,540 5,812,254,472 1,002,704 

Percentage of Total Licenses 0.02% 

Based on the said water demands required for the area, it is apparent that these values constitute a 

fraction of all active surface and groundwater licenses available within the entire South Saskatchewan 

River Basin as presented in Table 3.2. As a result, it can be stated that the required water licenses to 

service proposed developments should not be an issue, provided willing sellers are found. 

Existing Water Infrastructure 

Water distribution infrastructure in the study area does not currently exist. Outside of the study area, 

formal water distribution systems are available in surrounding towns and villages including the Town 

of Vulcan, Village of Lomond, Village of Milo, Village of Carmangay, and the Village of Champion. 

There are also a number of water servicing cooperatives surrounding the study area, including 

Lomond North Water Users Co-Op Association, Milo Water Co-Op Ltd., Mine Road Water Co-Op, 

McGregor Water Users Co-Op, Plainfield Water Co-Op Ltd., and Vulcan East Water Co-Op Ltd.. 

These existing networks are shown in Figure 3.1. 

3.2 Review of Existing Capacities 

A detailed review of existing system capacities is recommended to determine if connections to one or 

a combination of these systems is possible. 
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3.3 Design Criteria 

The water design criteria for the study area were derived from the typical municipal servicing 

standards in the Province of Alberta, City of Lethbridge Standards, and Alberta Environment and 

Parks’ Standards and Guidelines.  

The detailed analysis of a proposed water distribution network is considered outside of the scope of 

this project and should be completed as part of a detailed Servicing Study. To further analyze a 

proposed water distribution system, it is recommended to use Bentley’s WaterCAD CONNECT 

Edition or a similar computer model. WaterCAD is a powerful analysis tool that hydrodynamically 

routes flows through the physical distribution system. In this manner, pressure results are obtained, 

and available fire flow at any location in the water distribution system can be estimated. The network 

should be assessed under average day demand, peak hour demand, and maximum day demand plus 

fire flow to analyze the performance of a proposed system.  

Water Consumption Rates 

The City of Lethbridge’s Standards stipulate a residential water consumption rate of 415 L/capita/day. 

It is recommended that the County incorporate water conservation and water re-use measures to 

reduce this per capita consumption rate. 

Peaking Factors 

The following factors are recommended to establish Maximum Day Demand (MDD) and Peak Hour 

Demand (PHD), in accordance with AEP requirements: 

• Maximum Day Demand – 2.0 x Average Day Demand

• Peak Hour Demand – 4.0 x Average Day Demand

 Reservoir Storage Requirements 

Reservoir storage volumes were calculated per AEP standards. 

Alberta Environment and Parks (Standards and Guidelines for Municipal Waterworks, 
Wastewater and Stormwater Drainage Systems) 

S = A + B + (the greater of C or D) 

Where, 

S=Total storage requirement, m3 

A=Fire storage, m3 

B=Equalization storage (25% of Maximum Day Demand), m3 

C=Emergency storage (minimum of 15% of Average Day Demand), m3 

D=Disinfection contact time storage to meet CT requirements, m3

Fire Flow Protection Requirements 

Based on the Fire Underwriters Survey’s Water Supply for Public Fire Protection, A Guide to 

Recommended Practice, Table 3.3 outlines proposed fire flow rates, durations, and storage volumes 

for various development types. 
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Table 3.3: Fire Flow Requirements 

Land Use Type 

Fire Flow 
Required 

Duration 
Fire Storage 

Required 

L/s hours m3 

Country Residential 50 1.5 270 

Single Family Dwellings 76-100 2 550-720

Multi-Family Residential / 
Institutional 

114-227 2-2.5 820 - 2,043 

Light Commercial / Schools 150-166 2 1,080 - 1,200 

Heavy Commercial / 
Light Industrial 

250 3.5 3,150 

High Risk Industrial / Airport 300 3.5 3,780 

Due to the nature of the proposed residential area, a fire flow of 100 L/s for the duration of 2 hours 

has been adopted for this study.  

It should be also noted the fire flow requirements can typically be reduced by up to 50% for facilities 

equipped with sprinkler systems as per the Fire Underwriters Survey recommendations. 

Distribution Pressure Requirements 

The future water system was assessed using the following criteria based on a variety of standards, 

including those stipulated by AEP: 

• Normal pressure range in the system under Average Day Demand of 350 kPa to 550 kPa.

• Minimum residual pressure in the system under Peak Hour Demand of 300 kPa.

• Minimum residual pressure in the system under Maximum Day Demand plus Fire Flow of 140 kPa.

Maximum Velocity Requirements 

Main line flow velocities should not exceed 3.0 m/s and be preferably below 2.0 m/s if possible, during 

peak flow conditions and maximum day plus fire flow conditions.   

3.4 Proposed Water Distribution System 

Water System Demands 

Following the determination of the water system design criteria to be used throughout the Servicing 

Review, the required water demands were derived for each node and policy area. A summary of the 

proposed water demands is provided in Table 3.4. 
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Table 3.4: Total Water Demands 

Proposed Development 
Area 

Total Water Demands 

ADD MDD = 2 x ADD PHD = 4 x ADD 

L/s m3/d L/s m3/d L/s m3/d 

North McGregor Node 4.52 391 9.04 781 18.08 1,562 

North McGregor Policy Area 12.53 1,082 25.05 2,164 50.10 4,329 

South McGregor Node 8.03 694 16.06 1,388 32.12 2,775 

South McGregor Policy Area 1.15 99 2.30 199 4.60 397 

East Travers Node 3.02 261 6.04 522 12.09 1,044 

East Travers Policy Area 2.07 179 4.15 358 8.29 716 

West Travers Policy Area 0.47 41 0.95 82 1.90 164 

Total 31.8 2,747 63.6 5,494 127.2 10,989 

A detailed breakdown of the calculated water demands for each service area are shown in Table 3.5. 

Reservoir Storage 

Regardless of whether future development requires a water treatment plant to support a stand-alone 

system or water is supplied by a potable system, the study area requires a reservoir with sufficient 

water storage. The volume of water storage required in the study area was determined using the 

formula provided by AEP as mentioned in Section 3.3.3. Tables 3.6 summarizes the storage 

requirements. 

Table 3.6: Reservoir Storage Requirements 

Fire Storage1 ADD MDD Storage2 

m2 m3 m3 m3 

720 2,747 5,494 3,877 
1 Fire storage required determined based on 100 L/s for 2 hours. 
2 AEP storage volume required determined based on the following formula: Fire Storage + 25% of MDD + 15% of ADD. 

Shown above, the storage requirement calculated is 3,877 m3. It should be noted that this storage 

volume could be divided between a number of reservoirs instead, depending on supply sources and 

development connections as well as development phasing. 

Water Pipe Network 

Given the fact that the proposed development will be residential, a minimum watermain size of 

200 mm is to be applied. Generally speaking, the standard grid layout consists of 300 mm 

watermains spaced out every 1,600 m (one standard section length) with 250 mm watermains 

dissecting a development in between at one quarter section length. This looped network provides 

added resiliency to the system in the case of a watermain break or failure.  
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FIGURE 3.1
EXISTING WATER CO-OP NETWORKS

VULCAN COUNTY

RESERVOIR AREA STRUCTURE PLAN
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4.0 Wastewater 

4.1 Existing Infrastructure 

Wastewater treatment/disposal and collection infrastructure in the study area does not currently exist. 

Wastewater servicing is currently provided via private sewage treatment systems (PSTS). 

Outside of the study area, formal wastewater treatment and disposal systems are available in 

surrounding towns and villages including the Town of Vulcan, Village of Lomond, Village of Milo, 

Village of Carmangay, and the Village of Champion. 

4.2 Review of Existing Capacities 

A detailed review of existing system capacities is recommended to determine if connections to one or 

a combination of these systems is possible. 

4.3 Design Criteria 

The wastewater design criteria for the study area were derived from the typical municipal servicing 

standards in the Province of Alberta, City of Lethbridge Standards, and Alberta Environment and 

Parks’ Standards and Guidelines.  

Dry Weather Flow Conditions 

The City of Lethbridge’s Standards stipulate a residential wastewater generation rate of 

400 L/capita/day. It is recommended that the County incorporate water conservation and water re-use 

measures to reduce this per capita consumption rate. 

 Peaking Factor for Residential Areas 

Peaking factors derived based on Harmon’s formula for residential areas: 

�� � 1 �
14

4 � �

�

�

• Where, P is the contributing design population in thousands.

• It is noted that PF must be at least 2.5.

Allowable Velocities for Forcemains 

Forcemains should be sized to maintain a minimum velocity of 1.0 m/s; however, should not exceed a 

velocity of 2.0 m/s, with the preferred velocity being 1.5 m/s. 

Wet Weather Flow Conditions (Inflow-Infiltration) 

A constant inflow-infiltration allowance of 0.28 L/s/ha as per the Alberta Environment and Parks’ 

guidelines was applied to the development area to simulate wet weather response.  
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4.4 Proposed Wastewater Collection System 

Wastewater System Flows 

Following the determination of the wastewater system design criteria to be used throughout the 

Servicing Review, an estimation of the anticipated sanitary flows was derived for each node and 

policy area. A summary of the proposed water demands is provided in Table 4.2. 

Table 4.2: Total Wastewater Flows 

Proposed Development 
Area 

Total Wastewater Flows 

ADWF1 PDWF2 PWWF3

L/s m3/d L/s m3/d L/s m3/d 

North McGregor Node 4.36 376 16.63 1,437 153.17 13,234 

North McGregor Policy Area 12.07 1,043 42.18 3,644 328.29 28,364 

South McGregor Node 7.74 669 28.21 2,437 198.75 17,172 

South McGregor Policy Area 1.11 96 4.56 394 182.46 15,765 

East Travers Node 2.91 252 11.42 987 193.85 16,749 

East Travers Policy Area 2.00 173 8.01 692 55.03 4,755 

West Travers Policy Area 0.46 40 1.94 168 315.82 27,287 

Total 30.65 2,648 112.9 9,759 1,427.37 123,325 
1 ADWF = Average Dry Weather Flow 
2 PDWF = Peak Dry Weather Flow 
3 PWWF = Peak Wet Weather Flow 

A detailed breakdown of the calculated wastewater flows for each service area are shown in 

Table 4.3. 

Wastewater Collection System Sizing 

Pipe sizes are to be the smallest possible determined based on the required minimum design slope to 

provide a self-cleansing full-pipe velocity, under the derived peak wet weather flows, based on the 

roughness coefficient (n) of 0.013 as per Table IV-C3 of the City of Calgary’s Design Guidelines for 

Subdivision Servicing as presented in Table 4.4. These guidelines are more conservative than 

Alberta Environment and Parks’ Guidelines. 
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Table 4.4: Minimum Design Slopes for Sewers 

Nominal 
Pipe Size 

Minimum Design Slope 
Full Pipe 
Velocity 

Full Pipe 
Capacity 

mm % m/m m/s L/s 

250 0.40 0.0040 0.77 37.6 

300 0.32 0.0032 0.77 54.7 

375 0.24 0.0024 0.78 85.9 

450 0.18 0.0018 0.76 121.0 

525 0.16 0.0016 0.79 172.0 

600 0.12 0.0012 0.75 212.7 

675 0.10 0.0010 0.74 265.8 

750 0.10 0.0010 0.80 352.0 

900 0.10 0.0010 0.90 572.5 

1050 0.10 0.0010 1.00 863.5 

1200 0.10 0.0010 1.09 1,232.9 

If flatter slopes are preferred or required at the detailed design stages, this can be reviewed, though it 

would have negative repercussions. If this was acceptable, the determined pipe sizes would need to 

be increased to meet the specified design flows as presented in Table 4.3.  

4.5 Other Measures to Assist in Servicing 

In conjunction with the servicing systems noted above, several other measures may be employed to 

assist with servicing. These measures assist in such areas as reduction of water demand 

requirements for new water sources and reduction of total volume of wastewater for disposal. 

Measures include the following: 

• Stormwater Re-Use

• Treated Wastewater Effluent Re-Use

• Use of Snowfluent for Wastewater Effluent Disposal

• Treatment Wetlands for Wastewater Effluent Disposal

• Groundwater Recharge for Wastewater Effluent Disposal

None of these measures would change the feasibility of water or wastewater connections to existing 

systems or stand-alone systems. However, these measures assist in reducing system requirements, 

and hence, costs. 
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5.0 Stormwater 

5.1 Analysis Methodology 

Design Criteria 

The design criteria used to assess the study area was taken from a variety of sources including 

design guidelines provided by the City of Lethbridge as well as past work undertaken by ISL for 

numerous municipalities in the Province of Alberta.  

There are several hydraulic design criteria necessary to conceptualize a future stormwater 

management system for the study area. As part of this study, the following criteria were utilized to 

evaluate the stormwater conditions of the study area: 

• Ponds were sized using a 1:100 year design storm with a maximum active storage depth of 1.5 m

from the pond bottom or normal water level (NWL) to the high water level (HWL).

Overland drainage systems and stormwater management facilities (SWMFs) are typically assessed 

under 1:100 year storm events. For the purposes of this report, the 1:100 year, 24-hour Chicago 

rainfall distributions derived using the City of Lethbridge’s IDF curve was used. The nature of the 

Chicago distribution is such that it includes high intensity intervals following a period of increasing 

rainfall intensity to provide a solid, conservative assessment of the stormwater drainage system.  

Computer Models 

To further analyze the stormwater drainage system, a hydrologic/hydraulic computer model is 

necessary. The XPSWMM computer model is recommended to perform this analysis. XPSWMM is a 

dynamic model capable of unsteady flow simulation that is more accurate than most models; thus it is 

capable of delivering more realistic conveyance results. XPSWMM features an enhanced graphical 

user interface making for easy review of models created and allowing for customized graphical 

output.  

In order to assess the existing stormwater system under current and future conditions, existing culvert 

information would need to be obtained via survey. This would include accurate location, material, 

condition, diameter, and invert data. No LiDAR data was provided for the area, thus at this stage the 

topographic data available from Natural Resources Canada (Government of Canada) was used. To 

provide an adequate assessment of the stormwater drainage system moving forward, it is 

recommended LiDAR data be obtained for the area. The hydraulic design criteria, runoff parameters, 

catchment areas, and imperviousness can be combined to develop a full stormwater drainage system 

model once this information is obtained. 

It should be noted that the use of synthetic rainfall events has limitations in the overall effectiveness 

of considering longer periods of rainfall where antecedent moisture conditions may result in increased 

runoff potential. 
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5.2 Existing Drainage System 

Existing Drainage Patterns 

The study area lies within the Old Man River watershed, which is part of the overall South 

Saskatchewan River Basin. The area primarily drains toward the reservoirs and ultimately southeast 

to the Old Man River. The topography of the study area is shown in Figure 2.2. 

Existing Drainage Infrastructure 

Within the study area, it is likely that minimal drainage infrastructure exists, and the stormwater 

system consists primarily of ditch drainage elements connected by culverts across roadway 

crossings. Culvert locations, inverts, and diameters are currently unknown. This information is 

required to produce a detailed Master Drainage Plan (MDP). A survey of the stormwater infrastructure 

in the area is recommended to proceed with this detailed study.  

5.3 Proposed Drainage System 

Pre-Development Runoff Conditions 

As there is not an existing MDP for the area, a pre-development runoff rate was based on previous 

studies completed in the area. A pre-development runoff rate of 1.16 L/s/ha was used as this release 

rate has been determined as part of a Lethbridge area project previously completed by ISL in 2009 

and used for The Village of Champion Infrastructure Study and the Town of Picture Butte 

Infrastructure Assessment. Details pertaining to this analysis are presented in Appendix B. 

Proposed Drainage Patterns 

Proposed changes to the existing drainage pattern would require a more detailed study. It is 

recommended that the existing topography be maintained wherever possible to preserve the current 

drainage conditions. Impacts of rerouting drainage on the water courses and water bodies in the area 

should be considered. 

Preliminary Proposed Stormwater Management Facilities 

For the current stage of the study, stormwater management facilities (SWMF) in the form of dry ponds 

have been sized. The required pond size for each catchment area was determined based on a 

100 year, 24-hour rainfall using the unit area release rate of 1.16 L/s/ha as described above. 

Preliminary pond sizing is outlined in Table 5.1 utilizing a residential runoff coefficient of 0.40 as 

outlined in the City of Lethbridge’s Standards.  
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Table 5.1: SWMF Required Storage Volume 

Proposed Development 
Area 

Developable 
Area 

Active 
Storage 
Volume 

Pond 
Surface Area 

Percentage of 
Development 

Area 
ha m3 ha 

North McGregor Node 487.65 204,293 14.06 2.9% 

North McGregor Policy Area 1,021.83 431,697 29.45 2.9% 

South McGregor Node 609.05 255,678 17.54 2.9% 

South McGregor Policy Area 635.36 266,798 18.26 2.9% 

East Travers Node 651.54 27,3703 18.76 2.9% 

East Travers Policy Area 167.94 69,673 4.90 2.9% 

West Travers Policy Area 1,120.98 474,146 32.31 2.9% 

Total 4,694.36 1,975,988 135.28 2.9% 

It should be noted that these storage volumes may be divided among the parcels within the 

development areas depending on development layout as well as upstream or downstream 

connections and have been provided as a reference rather than a design requirement. As such, 

preliminary SWMF volumes and surface areas for residential development are provided in Table 5.2. 

Table 5.2: Preliminary SWMF Cost Estimates 

Residential 
Development Area 

Active Storage 
Volume 

Pond Surface Area 

ha m3 ha 

1 402 0.05 

5 2,034 0.19 

10 4,080 0.34 

50 20,549 1.53 

100 41,377 2.97 

It should be noted that these surface areas are based on SWMFs sized as dry ponds. If wet ponds 

with a permanent pool depth of 2.0 m were to be employed, this would increase the pond depth and 

surface area required; therefore, increasing the cost by approximately 30%. 

Design Guidelines for Future Stormwater Management Facilities 

A set of design guidelines are required to govern the future stormwater management facilities in the 

study area. Numerous documents were reviewed to determine the recommended guidelines. These 

documents included the Stormwater Management Guidelines for the Province of Alberta (Alberta 

Environment and Parks, 1999), the Standards and Guidelines for Municipal Waterworks, Wastewater, 

and Storm Drainage Systems (Alberta Environment and Parks, 2006) and Design Standards 

Stormwater Management & Design Manual (City of Lethbridge, 2016).  
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Recommended design guidelines for the stormwater management system include the following: 

• Stormwater Discharge Rates:

• Post-development stormwater discharge velocities do not exceed the existing levels from all

upstream stormwater management facilities.

• Maximum allowable area release rate of 1.16 L/s/ha from all stormwater management facilities.

• Stormwater Quality Controls:

• Minimum removal of 85% of particles 75 microns and larger on an annual basis as per Alberta

Environment standards.

• Stormwater Management Facility Design Guidelines:

• Conventional Stormwater Management Facilities:

• Storage volume based on the greater of 1:100 year design storm or 1:100 year continuous

simulation.

• Continuous simulation is required for any stormwater management concept involving

infiltration or evaporation methodologies.

• Maximum storage depth of 1.5 m (dry) or 2.0 m (wet).

• Permanent pool depth of 2.0 m at minimum; 3.0 m at maximum (wet).

• Minimum pond area of 2.0 ha at NWL.

• Maximum interior side slopes of 5:1 to 7:1 (H:V) within permanent pool, 5:1 between NWL

and HWL and 4:1 to 5:1 above HWL.

• Minimum effective length to width ratio of 4:1 to 5:1.

• Minimum pond bottom slope of 2% (dry).

• The HWL must be a minimum depth of 0.45 m below building floor elevations.

• Overflow/overland escape route provided.

• Low flow bypass provided if possible, to reduce frequency of pond inundation.

• Quality control provided generally by the pond, but a forebay is strongly recommended. An

oil/grit separator may be included for additional water quality control, normally upstream of the

pond. If a dry pond is utilized, an oil/grit separator at the pond inlet would be required.

• Measures to mitigate erosion downstream of the pond must also be incorporated.

• Stormwater Management Facilities as Constructed Wetlands:

• Storage volume based on the greater of 1:100 year design storm and 1:00 year continuous

simulation.

• Continuous simulation is required to provide the long term statistical HWL and NWL

anticipated by the facility.

• Maximum storage depth of 1.0 m. This peak depth is to be achieved infrequently to ensure

long-term survival of wetland ecology.

• Permanent pool depth of 1.0 m at minimum; 2.0 m at maximum (varying pool depth required).

• Minimum pond area of 2.0 ha at Normal Water Level (NWL).

• Maximum interior side slopes of 5:1 to 7:1 (H:V) within permanent pool, 5:1 between NWL

and HWL and 4:1 to 5:1 above HWL.

• Minimum effective length to width ratio of 4:1 to 5:1.

• The HWL must be a minimum depth of 0.45 m below building floor elevations

• Overflow/overland escape route provided.



islengineering.com 

April 2020 

RESERVOIR ASP SERVICING REVIEW 
Vulcan County 19 

• Low flow bypass provided if possible, to reduce frequency of pond inundation.

• Quality control provided generally by the pond, but a forebay is strongly recommended. An

oil/grit separator may be included for additional water quality control, normally upstream of the

pond. If a dry pond is utilized, an oil/grit separator at the pond inlet would be required.

• Water permanency zones within the wetland identified based on the wetland elevation and

modelled hydrologic regime. The hydroperiodicity within each zone is critical for maintaining

wetland vegetation and thereby wetland function.

• Wetland vegetation to be selected based on the appropriate ecological successional stage,

hydrologic regime, the surrounding land use, individual species traits, wildlife habitat potential,

provincial conservation status and origin (i.e., native).

• All vegetation zones staked-out prior to planting, with planting occurring as soon as possible

after the wetland cells have been constructed and under frost-free conditions.

• Measures to mitigate erosion downstream of the pond must also be incorporated.

Design Guidelines for Future Conveyance System

For this study area, a stormwater conveyance system providing the overall framework for the ultimate 

drainage system will need to be developed after further analysis. This system will consider proposed 

stormwater management facility sites and provide surface conveyance linking the ponds to each 

other and ultimately downstream drainage courses.  

A set of guidelines are required to govern the future stormwater conveyance system in the study 

area. Numerous documents were reviewed to determine the recommended guidelines. These 

documents included the Stormwater Management Guidelines for the Province of Alberta (Alberta 

Environment and Parks, 1999), the Standards and Guidelines for Municipal Waterworks, Wastewater, 

and Storm Drainage Systems (Alberta Environment and Parks, 2006) and Design Standards 

Stormwater Management & Design Manual (City of Lethbridge, 2016). 

• Minor (Piped) Drainage System:

• Sized for 1:5 year flows using the XPSWMM model under future conditions with potential

upsizing as required to reduce surface ponding at critical locations.

• Sizing based on the City of Lethbridge’s IDF curve.

• Minimum size of roadway culverts is 600 mm (wall thickness of 1.6 mm or as required by the

loading criteria).

• Major (Surface) Drainage System:

• Sized for 1:100 year flows with a ditch bottom width of 1m, depth of 1m, and 3:1 (H:V) side

slopes.

• Sized based on the City of Lethbridge’s IDF curve.

• Surface ponding levels for 1:100 year confined below constructed buildings.

• Roadway surface ponding generally less than 0.3m (absolutely less than 0.5m outside of

stormwater management facilities) with at least one lane in either direction free of water on

arterial roads. Ponding on other roads, such as collector roads, to be minimized wherever

possible.

• Emergency escape routes for events larger than 1:100 year. With flow paths detailed due to the

large slopes and existing channelization of the topography.
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• Surface flows conforming to AEP’s allowable depth-velocity relationships as per Section 3.4.9 of

the Stormwater Management Guidelines for the Province of Alberta outlined below.

Table 5.3: Permissible Depth and Velocity of Overland Flow 

Water Velocity 
(m/s)

Permissible Depth 
(m)m/s m 

0.5 0.80 

1.0 0.32 

2.0 0.21 

3.0 0.09 

It should be noted that culverts are considered part of the major drainage system. 

Erosion Control Best Management Practices 

To maintain existing topography and minimize environmental impacts wherever possible, the 

preferred option for stormwater management is to utilize and maintain existing flow paths in the area; 

therefore, erosion must be considered. Regarding this, focus should be placed on naturalized 

approaches as these flow paths are within close proximity of the reservoirs. Potential options to 

mitigate negative impacts are outlined below. Note that the information found in this section has been 

taken from the Guidelines for Erosion and Sediment Control (City of Calgary, 2011). 

All developments are required to submit a detailed Erosion and Sediment Control (ESC) report 

detailing the downstream erosion impacts caused by the proposed stormwater discharge and detail 

how these impacts are being mitigated. 

Vegetative Check Dams: 

Vegetative check dams act as low-lying barriers within a drainage ditch or channel to decrease the 

flow velocity as well as improve water quality. These control measures are generally used for a 

combination of erosion and sediment control. The dams sit perpendicular to the direction of flow and 

only allow a certain amount of water to pass through at a time while also retaining sediment. It should 

be noted that there are limitations involved with vegetative check dams including a maximum feasible 

slope for implementation of approximately 8%; however, this erosion mitigation measure serves both 

this purpose as well as achieves the improved water quality objective. 
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Erosion Control Blankets: 

Erosion control blankets are the most appropriate erosion mitigation measure when run-off-quantity 

and velocities are the driving force behind the erosion risk. They offer a typical erosion reduction of 

95-99%. Two of these types of erosion control measures include the following:

• Straw Blankets:

• Ideal for short-term erosion control.

• Turf Reinforcement Mats:

• Synthetic material.

• Recommended for additional shear resistance.

• Promotes longevity of a channel.

• Ideal for more long-term erosion control.

It should be noted that a substantial length of erosion control blankets may be required over long 

slopes. Slope steepness may also create issues with feasibility of installation and considerations for 

the environmental implications should also be made. Soil characteristics may affect the overall 

performance of erosion control measures and would also need to be accounted for. 

Source Control Best Management Practices 

Source control practices are becoming of increasing value in terms of stormwater management. A 

primary focus of these practices is sustainability in the form of pollution prevention strategies. These 

strategies involve the reduction of runoff volume and rate of flow as well as reduction of overall 

environmental impact in terms of water quality. 

Several low impact development (LID) considerations may be integrated into the future stormwater 

system to ensure these guidelines are met. Potential source control options are summarized in 

Table 5.4, below.  

Table 5.4: Source Control Practice Table 

Source 
Control 
Practice 

Description Driving Forces 

Evaporation 
Facilities 

Large stormwater management facilities could be 
designed to promote evaporation. These could 
either be wet or dry ponds with designs governed by 
continuous simulation to ensure that adequate 
volumes can be evaporated on an annual basis. To 
work properly, outlet rates must be virtually non-
existent with at most an overflow provided for wet 
years. 

• Relatively simple facilities to design

• Eliminates up to 100% of runoff
volume

• Stormwater pollutants retained in
the pond

• Highly applicable to residential,
commercial or industrial areas
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Source 
Control 
Practice 

Description Driving Forces 

Stormwater 
Re-use/ 

Rainwater 
Harvesting 

Stormwater could be captured in stormwater 
management facilities and used for non-potable 
uses. Guidelines for household non-potable water 
usage are currently under development by Alberta 
Environment and Parks. This would need to be 
assessed at the time of development as to whether 
suitable guidelines exist at that stage. Stormwater 
could also be used for irrigation. The larger the 
discharge area, the larger the volume reduction as 
evaporation could be considered over the net 
irrigated area, thus further enhancing the benefit of 
this stormwater volume reduction method. 

• Irrigation water could be readily
used with minimal, if any, treatment

• Potentially significant use of
stormwater runoff

• Stormwater pollutants retained by
storage ponds

• Highly applicable to both residential
and commercial areas

Bioretention 
Areas 

Stormwater is diverted into holding areas that allow 
for infiltration. Significant vegetation is planted in the 
area to provide additional quality treatment. 
Evaporation also contributes to volume reduction. 

• Could work well upstream in
subdivisions

• Provides high amount of volume /
rate control

• Provides a high amount of
stormwater pollutant control by
retaining pollutants within the
bioretention area

• Highly applicable to both residential
and low-intensity commercial areas

Bioswales 
/Vegetated 

Swales 

Stormwater is diverted into surface drainage swales 
that are vegetated. The net effect is similar to a 
combination of a grassed swale and an infiltration 
trench. Significant vegetation is planted to provide 
additional quality treatment. Ditch blocks are often 
installed to promote pollutant settling. Subdrains are 
often installed in soils with infiltration rates below 
12.5 mm/hr. 

• Provides high amount of volume /
rate control

• Provides high amount of stormwater
pollutant control by retaining
pollutants in the swales

• Highly applicable to both residential,
light commercial, and industrial
areas

Adsorbent 
Landscapes 

Stormwater runoff is reduced by promoting 
infiltration into the soil as runoff flows overland. This 
is often accomplished by designing for significant 
greenspace. Increased depth of topsoil and reduced 
soil compaction are also provided. This promoted 
infiltration can allow the soil to work like a sponge to 
absorb stormwater. However, the local geology may 
not be conducive to absorbent landscapes. A 
geotechnical report is required if this source control 
is to be implemented. 

• Provides high amount of volume /
rate control

• Highly applicable for low-intensity
commercial areas

• Somewhat applicable for residential
areas

• Minimal maintenance required

Permeable 
Pavement 

Stormwater runoff is reduced by promoting 
infiltration into pavement by providing a permeable 
surface. Stormwater is then either infiltrated into the 
underlying soil or diverted to a storage tank for later 
use. However, the local geology may not be 
conducive to permeable pavement. A geotechnical 
report is required if this source control is to be 
implemented. 

• Works well for parking lots in
commercial and industrial areas and
residential back lanes

• Provides high amount of volume /
rate control

• Reduces the size of stormwater
management facilities downstream

• Can be used as on-lot stormwater
control for commercial and
residential areas
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Source 
Control 
Practice 

Description Driving Forces 

Green 
Roofs 

Stormwater runoff is reduced by using vegetated 
roofs. Stormwater is absorbed into soil and is then 
either evaporated naturally or collected by a 
subdrain system. 

• Works well for roofs of larger
buildings (normally commercial and
industrial)

• Provides high amount of volume /
rate control, particularly for small
events

• Can be used as on-lot stormwater
control for commercial / industrial
areas
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6.0 Conclusions and Recommendations 

The objectives of the Reservoir ASP Servicing Review can be largely grouped as follows: 

• To recommend systems that will provide water servicing for the study area. Provide a framework

for future development of detailed water studies for design of water supply, treatment, and

distribution infrastructure.

• To recommend systems that will provide wastewater servicing for the study area. Provide a

framework for future development of detailed wastewater studies for design of wastewater

conveyance, treatment, and disposal infrastructure.

• To review other measures to assist in servicing the study area including items such as wastewater

effluent re-use and stormwater harvesting.

• Provide a framework for future development of detailed stormwater studies including Master

Drainage Plans (MDPs) and Stormwater Management Reports (SWMRs) to design stormwater

management and erosion control measures. This includes stormwater management facilities as

well as best management practices to control stormwater runoff release rates, volume, and water

quality.

The completed Reservoir ASP Servicing Review will provide a guiding document for future 

development of the study area that can be used in preparation of future more detailed studies such as 

Servicing Strategies, Subdivision Servicing Reports, Staged Master Drainage Plans, and Subdivision 

Stormwater Management Reports. 

6.1 Water Servicing 

Conclusions and recommendations for the overall water servicing system for the study area can be 

summarized as follows: 

• The total average day demand, maximum day demand, and peak hour demand water demands

were calculated to be 2,747 m3/day, 5,494 m3/day, and 10,989 m3/day, respectively.

• The total reservoir storage capacity required was calculated to be 3,877 m3.

• Further analysis is required to ensure a proposed distribution system proves to be adequate under

average day demand, peak hour demand, and maximum day plus fire flow scenarios.

• A detailed review of capacities of existing town and village systems as well as water co-ops should

be undertaken to determine the feasibility of an existing connection compared to a stand-alone

system.

• Consideration of water consumption reduction measures should be made.

6.2 Wastewater Servicing 

Conclusions and recommendations for the overall wastewater servicing system for the study area can 

be summarized as follows: 

• The total average dry weather flow, peak dry weather flow, and peak wet weather flow were

calculated to be 2,648 m3/day, 9,759 m3/day, and 123,325 m3/day, respectively.

• Further analysis is required to ensure a proposed collection system proves to be adequate under

peak wet weather flow conditions.
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• A detailed review of capacities of existing town and village systems should be undertaken to

determine the feasibility of an existing connection compared to a stand-alone system.

• Consideration of wastewater flow reduction measures should be made.

6.3 Stormwater Drainage 

Conclusions and recommendations related to planning the future stormwater drainage system in the 

study area are as follows: 

• The maximum allowable area release rate from proposed stormwater management facilities shall

be limited to 1.16 L/s/ha.

• The total active storage volume required was calculated to be 1,975,988 m3.

• Stormwater quality treatment of SWMFs shall be at minimum 85% removal of particles 75 microns

and larger on an annual basis under the 1:100 year rainfall event.

• Erosion mitigation measures are to be incorporated by developers to ensure no adverse impacts

are occurring to existing drainage channels and surrounding areas. Localized Stormwater

Management Reports (SWMRs) are required to detail any localized erosion risks and provide

mitigation options focussed on naturalized techniques.

• The use of source control Best Management Practices is encouraged to reduce the total runoff

volume and enhance stormwater treatment, including the following:

• Stormwater re-use for irrigation and/or other non-potable water usage.

• The use of evaporation facilities if volume control targets imposed.

• Installation of low impact development (LID) features, such as bioswales and bioretention areas.

• Incorporation of absorbent landscaping design at the time of subdivision design, within the

context of steep slopes present in the area, slope stability is to be preserved.

• All developments are required to submit a detailed Erosion and Sediment Control (ESC) report

detailing the downstream erosion impacts caused by the proposed stormwater discharge and

detail how these impacts are being mitigated.
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  Computer-Aided Hydrology & Hydraulics  

  HydroStat Program  

  Version 3.01  www.cahh.com  

Project:

User:

Date:

Time:

Input:

Output:

PotHole Creek Peak Yealry DIscharge 1972-2008

ISL

9 February 2009,   Monday

1:18 pm

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

This data is an ANNUAL MAXIMUM series.

DATA ENTERED

PEAK DISCHARGE

Q

Water Year cms

1972 11.90

1973 29.40

1974 8.95

1975 15.90

1976 10.70

1977 12.30

1978 20.20

1979 13.50

1980 51.30

1981 29.70

1982 20.20

1983 20.90

1984 13.60

1985 11.30

1986 12.20

1987 13.00

1988 10.50

1989 15.30

1990 31.10

1991 11.30

1992 8.75

1993 6.46

1994 6.94

1995 10.50

1996 11.30

1997 7.08

1998 5.52

1999 10.20

2000 39.60

2001 20.90

2002 2.97

2003 25.40

2004 66.50

2005 12.60

2006 56.60

2007 10.60

2008 15.00

End of Data Series ===============================

This series contains  37  years of data.
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  Computer-Aided Hydrology & Hydraulics  

  HydroStat Program  

  Version 3.01  www.cahh.com  

Project:

User:

Date:

Time:

Input:

Output:

PotHole Creek Peak Yealry DIscharge 1972-2008

ISL

9 February 2009,   Monday

1:18 pm

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

DATA AS CONTAINED IN:  N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HY

UNSORTED

Plotted

Q Plotting Period

(cms) Rank Position (yrs)

SORTED

Plotted

Q Plotting Period

(cms) Rank Position (yrs)

11.90 0 .0000 0.000 25.80 1 .0263 38.000

29.40 0 .0000 0.000 22.90 2 .0526 19.000

8.95 0 .0000 0.000 10.90 3 .0789 12.667

15.90 0 .0000 0.000 10.70 4 .1053 9.500

10.70 4 .1053 9.500 9.90 5 .1316 7.600

12.30 4 .1053 9.500 9.20 6 .1579 6.333

20.20 4 .1053 9.500 8.88 7 .1842 5.429

13.50 4 .1053 9.500 8.60 8 .2105 4.750

51.30 4 .1053 9.500 8.03 9 .2368 4.222

29.70 4 .1053 9.500 6.60 10 .2632 3.800

20.20 4 .1053 9.500 6.04 11 .2895 3.455

20.90 4 .1053 9.500 4.99 12 .3158 3.167

13.60 4 .1053 9.500 4.99 13 .3421 2.923

11.30 4 .1053 9.500 4.22 14 .3684 2.714

12.20 4 .1053 9.500 4.22 15 .3947 2.533

13.00 4 .1053 9.500 3.94 16 .4211 2.375

10.50 4 .1053 9.500 3.86 17 .4474 2.235

15.30 4 .1053 9.500 3.59 18 .4737 2.111

31.10 4 .1053 9.500 3.57 19 .5000 2.000

11.30 4 .1053 9.500 3.55 20 .5263 1.900

8.75 4 .1053 9.500 3.44 21 .5526 1.810

6.46 4 .1053 9.500 2.94 22 .5789 1.727

6.94 4 .1053 9.500 2.78 23 .6053 1.652

10.50 4 .1053 9.500 2.69 24 .6316 1.583

11.30 4 .1053 9.500 2.67 25 .6579 1.520

7.08 4 .1053 9.500 2.67 26 .6842 1.462

5.52 4 .1053 9.500 2.63 27 .7105 1.407

10.20 4 .1053 9.500 2.61 28 .7368 1.357

39.60 4 .1053 9.500 2.59 29 .7632 1.310

20.90 4 .1053 9.500 2.55 30 .7895 1.267

2.97 4 .1053 9.500 2.49 31 .8158 1.226

25.40 4 .1053 9.500 2.46 32 .8421 1.188

66.50 4 .1053 9.500 2.45 33 .8684 1.152

12.60 4 .1053 9.500 2.31 34 .8947 1.118

56.60 4 .1053 9.500 2.25 35 .9211 1.086

10.60 4 .1053 9.500 1.55 36 .9474 1.056

15.00 4 .1053 9.500 1.16 37 .9737 1.027

Note that the UNSORTED listing will give the same rank to identical values

occuring in the input data file.  The SORTED listing shows all ranks.
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  Computer-Aided Hydrology & Hydraulics  

  HydroStat Program  

  Version 3.01  www.cahh.com  

Project:

User:

Date:

Time:

Input:

Output:

PotHole Creek Peak Yealry DIscharge 1972-2008

ISL

9 February 2009,   Monday

1:18 pm

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

EXTREME VALUE TYPE I (GUMBEL) DISTRIBUTION

   RETURN PERIOD (yrs)PotHole Creek Peak Yealry DIscharge 1972-2008

Tr

(yrs)

1.01

2

5

10

25

50

100

200

500

1000

PEAK DISCHARGE (cms)

Q

cms

-4.09

4.77

10.07

13.57

18.00

21.29

24.55

27.80

32.09

35.33

1.01 2 5 10 25 50 100 200 500 1000

5

10

15

20

25

30

35

40

0

45
Mean =

Std. Deviation =

Skew =

Max. Value =

Min. Value =

Number of Points =

5.5870

5.3007

2.632170

25.80

1.16

37

FAILED

Chi-Square Test
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  Computer-Aided Hydrology & Hydraulics  

  HydroStat Program  

  Version 3.01  www.cahh.com  

Project:

User:

Date:

Time:

Input:

Output:

PotHole Creek Peak Yealry DIscharge 1972-2008

ISL                                                         

9 February 2009,   Monday

1:18 pm

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

Mean =

Std. Deviation =

Skew =

5.5870

5.3007

2.63217000

Maximum Input Value =

Minimum Input Value =

Number of Points =

25.80

1.16

37

EXTREME VALUE TYPE I (GUMBEL) DISTRIBUTION

Q

90% CONFIDENCE LIMITS
RETURN

PERIOD Q FREQUENCY Lower Upper

(yrs) (cms) FACTOR (cms) (cms)

1.01 -4.09 -1.8257 -6.90 -2.03

2 4.77 -0.1544 3.27 6.21

5 10.07 0.8448 8.52 11.96

10 13.57 1.5064 11.71 16.06

25 18.00 2.3423 15.59 21.38

50 21.29 2.9624 18.42 25.39

100 24.55 3.5779 21.20 29.38

200 27.80 4.1912 23.96 33.38

500 32.09 5.0003 27.59 38.66

1,000 35.33 5.6118 30.33 42.66

NOTE: Negative values are shown for verification purposes only.

Obviously, negative values will not occur.  Frequently the

lower return periods will have negative values resulting

from the statistical fit.
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  Computer-Aided Hydrology & Hydraulics  

  HydroStat Program  

  Version 3.01  www.cahh.com  

Project:

User:

Date:

Time:

Input:

Output:

PotHole Creek Peak Yealry DIscharge 1972-2008

ISL                                                         

9 February 2009,   Monday

1:18 pm

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

Mean =

Std. Deviation =

Skew =

5.5870

5.3007

2.63217000

Maximum Input Value =

Minimum Input Value =

Number of Points =

25.80

1.16

37

EXTREME VALUE TYPE I (GUMBEL) DISTRIBUTION

CHI-SQUARE TEST FOR GOODNESS-OF-FIT

NUMBER OF VALUES
2

CLASS LIMITS

(Oi-Ei)Lower Upper Expected Observed

CLASS (cms) (cms) "Ei" "Oi" Ei

1 0.00 -1.20 3.0833 0 3.0833

2 -1.20 0.33 3.0833 0 3.0833

3 0.33 1.53 3.0833 1 1.4077

4 1.53 2.62 3.0833 9 11.3536

5 2.62 3.68 3.0833 10 15.5158

6 3.68 4.77 3.0833 4 0.2725

7 4.77 5.94 3.0833 2 0.3806

8 5.94 7.27 3.0833 2 0.3806

9 7.27 8.88 3.0833 2 0.3806

10 8.88 11.01 3.0833 5 1.1914

11 11.01 14.47 3.0833 0 3.0833

12 14.47 Infinity 3.0833 2 0.3806

COMPUTED CHI-SQUARE = 40.5135

CHI-SQUARE FROM TABLE = 14.7000

CONCLUDE: Based on Chi-Square (Goodness-of-Fit) results,

the EXTREME VALUE TYPE I (GUMBEL) DISTRIBUTION does NOT apply to the input data.

Note that Chi-Square results are dependent upon the number of class intervals used.
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  Computer-Aided Hydrology & Hydraulics  

  HydroStat Program  

  Version 3.01  www.cahh.com  

Project:

User:

Date:

Time:

Input:

Output:

PotHole Creek Peak Yealry DIscharge 1972-2008

ISL

9 February 2009,   Monday

1:18 pm

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

LOG-PEARSON TYPE III DISTRIBUTION

   RETURN PERIOD (yrs)PotHole Creek Peak Yealry DIscharge 1972-2008

Tr

(yrs)

1.01

2

5

10

25

50

100

200

500

1000

PEAK DISCHARGE (cms)

Q

cms

1.23

3.90

7.32

10.72

16.75

22.85

30.69

40.74

58.38

75.99

10001.01 2 5 10 25 50

100

200

500

1

10

100

0.1

1,000
Mean of Logs =

Std. Deviation of Logs =

Skew of Logs =

Adjusted Skew =

Max. Value =

Min. Value =

Number of Points =

0.627239

0.301965

0.829943

0.735380

25.80

1.16

37

FAILED

Chi-Square Test

Page 6 of 15



  Computer-Aided Hydrology & Hydraulics  

  HydroStat Program  

  Version 3.01  www.cahh.com  

Project:

User:

Date:

Time:

Input:

Output:

PotHole Creek Peak Yealry DIscharge 1972-2008

ISL                                                         

9 February 2009,   Monday

1:18 pm

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

Mean of Logs =

Std. Deviation of Logs =

Skew of Logs =

Adjusted Skew =

0.627239

0.301965

0.829943

0.735380

Maximum Input Value =

Minimum Input Value =

Number of Points =

Generalized Map Skew =

25.80

1.16

37

0.6

LOG-PEARSON TYPE III DISTRIBUTION

Q

90% CONFIDENCE LIMITS
RETURN

PERIOD Q FREQUENCY Lower Upper

(yrs) (cms) FACTOR (cms) (cms)

1.01 1.23 -1.7825 0.85 1.60

2 3.90 -0.1215 3.20 4.71

5 7.32 0.7864 6.00 9.33

10 10.72 1.3342 8.50 14.52

25 16.75 1.9760 12.62 24.74

50 22.85 2.4231 16.53 36.04

100 30.69 2.8474 21.30 51.62

200 40.74 3.2545 27.14 72.96

500 58.38 3.7721 36.87 113.46

1,000 75.99 4.1512 46.12 156.89
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  Computer-Aided Hydrology & Hydraulics  

  HydroStat Program  

  Version 3.01  www.cahh.com  

Project:

User:

Date:

Time:

Input:

Output:

PotHole Creek Peak Yealry DIscharge 1972-2008

ISL                                                         

9 February 2009,   Monday

1:18 pm

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

Mean of Logs =

Std. Deviation of Logs =

Skew of Logs =

Adjusted Skew =

0.627239

0.301965

0.829943

0.735380

Maximum Input Value =

Minimum Input Value =

Number of Points =

Generalized Map Skew =

25.80

1.16

37

0.6

LOG-PEARSON TYPE III DISTRIBUTION

CHI-SQUARE TEST FOR GOODNESS-OF-FIT

NUMBER OF VALUES
2

CLASS LIMITS

(Oi-Ei)Lower Upper Expected Observed

CLASS (cms) (cms) "Ei" "Oi" Ei

1 0.00 1.77 3.0833 2 0.3806

2 1.77 2.17 3.0833 0 3.0833

3 2.17 2.56 3.0833 6 2.7590

4 2.56 2.95 3.0833 8 7.8401

5 2.95 3.39 3.0833 0 3.0833

6 3.39 3.90 3.0833 5 1.1914

7 3.90 4.51 3.0833 3 0.0023

8 4.51 5.32 3.0833 2 0.3806

9 5.32 6.45 3.0833 1 1.4077

10 6.45 8.31 3.0833 2 0.3806

11 8.31 12.01 3.0833 6 2.7590

12 12.01 Infinity 3.0833 2 0.3806

COMPUTED CHI-SQUARE = 23.6487

CHI-SQUARE FROM TABLE = 13.4000

CONCLUDE: Based on Chi-Square (Goodness-of-Fit) results,

the LOG-PEARSON TYPE III DISTRIBUTION does NOT apply to the input data.

Note that Chi-Square results are dependent upon the number of class intervals used.
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  Computer-Aided Hydrology & Hydraulics  

  HydroStat Program  

  Version 3.01  www.cahh.com  

Project:

User:

Date:

Time:

Input:

Output:

PotHole Creek Peak Yealry DIscharge 1972-2008

ISL

9 February 2009,   Monday

1:18 pm

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

LOG-NORMAL DISTRIBUTION

   RETURN PERIOD (yrs)PotHole Creek Peak Yealry DIscharge 1972-2008

Tr

(yrs)

1.01

2

5

10

25

50

100

200

500

1000

PEAK DISCHARGE (cms)

Q

cms

0.84

4.24

7.61

10.33

14.32

17.68

21.37

25.42

31.37

36.35

10001.01 2 5 10 25 50

100

200

500

1

10

0.1

100
Mean of Logs =

Std. Deviation of Logs =

Skew of Logs =

Max. Value =

Min. Value =

Number of Points =

0.627239

0.301965

0.829943

25.80

1.16

37

FAILED

Chi-Square Test
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  Computer-Aided Hydrology & Hydraulics  

  HydroStat Program  

  Version 3.01  www.cahh.com  

Project:

User:

Date:

Time:

Input:

Output:

PotHole Creek Peak Yealry DIscharge 1972-2008

ISL                                                         

9 February 2009,   Monday

1:18 pm

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

Mean of Logs =

Std. Deviation of Logs =

Skew of Logs =

0.627239

0.301965

0.829943

Maximum Input Value =

Minimum Input Value =

Number of Points =

25.80

1.16

37

LOG-NORMAL DISTRIBUTION

Q

90% CONFIDENCE LIMITS
RETURN

PERIOD Q FREQUENCY Lower Upper

(yrs) (cms) FACTOR (cms) (cms)

1.01 0.84 -2.3305 0.54 1.15

2 4.24 0.0000 3.50 5.13

5 7.61 0.8415 6.22 9.75

10 10.33 1.2817 8.23 13.91

25 14.32 1.7511 11.00 20.50

50 17.68 2.0542 13.23 26.42

100 21.37 2.3268 15.60 33.23

200 25.42 2.5762 18.12 41.02

500 31.37 2.8785 21.70 53.00

1,000 36.35 3.0905 24.62 63.46
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  Computer-Aided Hydrology & Hydraulics  

  HydroStat Program  

  Version 3.01  www.cahh.com  

Project:

User:

Date:

Time:

Input:

Output:

PotHole Creek Peak Yealry DIscharge 1972-2008

ISL                                                         

9 February 2009,   Monday

1:18 pm

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

Mean of Logs =

Std. Deviation of Logs =

Skew of Logs =

0.627239

0.301965

0.829943

Maximum Input Value =

Minimum Input Value =

Number of Points =

25.80

1.16

37

LOG-NORMAL DISTRIBUTION

CHI-SQUARE TEST FOR GOODNESS-OF-FIT

NUMBER OF VALUES
2

CLASS LIMITS

(Oi-Ei)Lower Upper Expected Observed

CLASS (cms) (cms) "Ei" "Oi" Ei

1 0.00 1.62 3.0833 2 0.3806

2 1.62 2.16 3.0833 0 3.0833

3 2.16 2.65 3.0833 9 11.3536

4 2.65 3.14 3.0833 5 1.1914

5 3.14 3.66 3.0833 4 0.2725

6 3.66 4.24 3.0833 4 0.2725

7 4.24 4.91 3.0833 0 3.0833

8 4.91 5.72 3.0833 2 0.3806

9 5.72 6.77 3.0833 2 0.3806

10 6.77 8.31 3.0833 1 1.4077

11 8.31 11.09 3.0833 6 2.7590

12 11.09 Infinity 3.0833 2 0.3806

COMPUTED CHI-SQUARE = 24.9460

CHI-SQUARE FROM TABLE = 14.7000

CONCLUDE: Based on Chi-Square (Goodness-of-Fit) results,

the LOG-NORMAL DISTRIBUTION does NOT apply to the input data.

Note that Chi-Square results are dependent upon the number of class intervals used.
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  Computer-Aided Hydrology & Hydraulics  

  HydroStat Program  

  Version 3.01  www.cahh.com  

Project:

User:

Date:

Time:

Input:

Output:

PotHole Creek Peak Yealry DIscharge 1972-2008

ISL                                                         

9 February 2009,   Monday

1:18 pm

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

NORMAL DISTRIBUTION

   RETURN PERIOD (yrs)PotHole Creek Peak Yealry DIscharge 1972-2008

Tr

(yrs)

1.01

2

5

10

25

50

100

200

500

1000

PEAK DISCHARGE (cms)

Q

cms

-6.77

5.59

10.05

12.38

14.87

16.48

17.92

19.24

20.85

21.97

2 5 10 25 50

100

200

500

10001.01

5

10

15

20

25

0

30
Mean =

Std. Deviation =

Skew =

Max. Value =

Min. Value =

Number of Points =

5.5870

5.3007

2.632170

25.80

1.16

37

FAILED

Chi-Square Test
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  Computer-Aided Hydrology & Hydraulics  

  HydroStat Program  

  Version 3.01  www.cahh.com  

Project:

User:

Date:

Time:

Input:

Output:

PotHole Creek Peak Yealry DIscharge 1972-2008

ISL                                                         

9 February 2009,   Monday

1:18 pm

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

Mean =

Std. Deviation =

Skew =

5.5870

5.3007

2.63217000

Maximum Input Value =

Minimum Input Value =

Number of Points =

25.80

1.16

37

NORMAL DISTRIBUTION

Q

90% CONFIDENCE LIMITS
RETURN

PERIOD Q FREQUENCY Lower Upper

(yrs) (cms) FACTOR (cms) (cms)

1.01 -6.77 -2.3305 -10.13 -4.36

2 5.59 0.0000 4.13 7.05

5 10.05 0.8415 8.51 11.94

10 12.38 1.2817 10.64 14.65

25 14.87 1.7511 12.86 17.60

50 16.48 2.0542 14.27 19.54

100 17.92 2.3268 15.52 21.28

200 19.24 2.5762 16.66 22.89

500 20.85 2.8785 18.04 24.84

1,000 21.97 3.0905 19.00 26.22

NOTE: Negative values are shown for verification purposes only.

Obviously, negative values will not occur.  Frequently the

lower return periods will have negative values resulting

from the statistical fit.
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  Computer-Aided Hydrology & Hydraulics  

  HydroStat Program  

  Version 3.01  www.cahh.com  

Project:

User:

Date:

Time:

Input:

Output:

PotHole Creek Peak Yealry DIscharge 1972-2008

ISL

9 February 2009,   Monday

1:18 pm

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

Mean =

Std. Deviation =

Skew =

5.5870

5.3007

2.63217000

Maximum Input Value =

Minimum Input Value =

Number of Points =

25.80

1.16

37

NORMAL DISTRIBUTION

CHI-SQUARE TEST FOR GOODNESS-OF-FIT

NUMBER OF VALUES
2

CLASS LIMITS

(Oi-Ei)Lower Upper Expected Observed

CLASS (cms) (cms) "Ei" "Oi" Ei

1 0.00 -1.75 3.0833 0 3.0833

2 -1.75 0.46 3.0833 0 3.0833

3 0.46 2.01 3.0833 2 0.3806

4 2.01 3.31 3.0833 14 38.6509

5 3.31 4.47 3.0833 8 7.8401

6 4.47 5.59 3.0833 2 0.3806

7 5.59 6.70 3.0833 2 0.3806

8 6.70 7.87 3.0833 0 3.0833

9 7.87 9.16 3.0833 3 0.0023

10 9.16 10.71 3.0833 3 0.0023

11 10.71 12.92 3.0833 1 1.4077

12 12.92 Infinity 3.0833 2 0.3806

COMPUTED CHI-SQUARE = 58.6757

CHI-SQUARE FROM TABLE = 14.7000

CONCLUDE: Based on Chi-Square (Goodness-of-Fit) results,

the NORMAL DISTRIBUTION does NOT apply to the input data.

Note that Chi-Square results are dependent upon the number of class intervals used.
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  Computer-Aided Hydrology & Hydraulics  

  HydroStat Program  

  Version 3.01  www.cahh.com  

Project:

User:

Date:

Time:

Input:

Output:

PotHole Creek Peak Yealry DIscharge 1972-2008

ISL

9 February 2009,   Monday

1:18 pm

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

N:\12000\12674 - LETHBRIDGE HOLIDAY INN\01_DESIGN\01C_MUNI\WATER SURVEY OF CANADA\POTHOLE CREEK HYDRO STAT 197

Mean =

Std. Deviation =

Skew =

5.5870

5.3007

2.63217000

Mean of Logs =

Std. Deviation of Logs =

Skew of Logs =

Adjusted Skew =

0.627239

0.301965

0.829943

0.735380

Maximum Input Value =

Minimum Input Value =

Number of Points =

Generalized Map Skew =

25.80

1.16

37

0.6

COMPARISON OF STATISTICAL DISTRIBUTIONS

Number of Chi-Square class intervals used =   12

CHI-SQUARE

DISTRIBUTION COMPUTED TABULATED

EXTREME VALUE TYPE I (GUMBEL) 40.514 14.700 FAILED

LOG-PEARSON TYPE III 23.649 13.400 FAILED

LOG-NORMAL 24.946 14.700 FAILED

NORMAL 58.676 14.700 FAILED

BASED ON A 10-PERCENT SIGNIFICANCE LEVEL, THE

LOG-NORMAL

DISTRIBUTION RESULTS IN THE BEST FIT OF THE DATA.

HOWEVER, NOTE THAT ALL DISTRIBUTIONS FAILED THE CHI-SQUARE GOODNESS-OF-FIT TEST.
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Appendix D 
Travers Ridge RV Park Area Structure Plan 

























































 

 

 

 

 

 

Appendix E 
Crystal Blue Subdivision Application 
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