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Table 4.2.1.1:  Current Water Consumption (Winter)

Land Uses Water Consumption
Residential 186 L/capita/day
Multi-family 347 L/capita/day
Commercial 2967 L/ha/day
Industrial 2967 L/ha/day

4.2.2 Proposed Residential Water Demand

Table 4.2.1 shows that the water consumption for the residential and multi family is 186
L/capita/day and 347 L/capita/day respectively. The average of these water
consumptions is approximately 200 L/capita/day, slightly lower than the current County
standard of 275 L/capita/day. A water consumption of 275 L/capita/day is therefore
recommended for residential developments.

The recommended water consumption can be used only for the design of the water
distribution system because the unaccounted water (leaking water, water used for
hydrant flushing, cleaning street, filter backwash water etc.) was not incorporated. The
unaccounted for water should be considered in the design of the water supply system
and generally ranges from 10% to 15% of the water demand.

4.3 Commercial Development

4.3.1 Current Commercial Water Demand

Water billing records were assessed to determine the water consumption for commercial
developments. The average water consumption for these establishments for the three
months (January, February and March, 2005) is approximately 2967L/ha/d. Since the
water consumption was determined using billing records in the winter, it is expected that
the water consumption in summer for commercial developments would be higher than
2967 L/ha/day.

4.3.2 Proposed Commercial Water Demand

As shown in Table 4.1.1, most municipalities do not have water consumption standards
for the general and highway commercial developments. Since the water consumption
would equal approximately the same amount of the wastewater flow, the wastewater
consumption of other municipalities as shown on Table 4.3.2.1 are used to determine
the water consumption for this assignment. Since the wastewater for a general
commercial development differs significantly, it is necessary to determine the design
standards for these developments. To determine the average flow for the highway
commercial development, nine municipalities, including three municipalities with high
flow, were considered. As shown on Table 4.3.2.1, the wastewater flow of the nine
municipalities varies from 17,280 to 40,000 L/ha/d with an average of 26,093 L/ha/d.
Therefore an average water consumption of 26,000 L/ha/d was recommended for the
highway commercial developments.

With respect to the general commercial development, the wastewater flow was
estimated from the standards of six municipalities excluding the three municipalities with
a high wastewater flow of 40,000 L/ha/d. The wastewater flow for the six municipalities
ranges from 17,280 to 25,000 L/ha/d with and an average of 19,140 L/ha/d. A water
consumption of 20,000 L/ha/d was proposed for this assignment. This water
consumption will be able to accommodate other types of general commercial
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developments than those currently established in the County for future developments.
However, since the Hamlet of Clairmont and Town of Sexsmith Industrial/Commercial
Water Usage Study for City of Grande Prairie to Town of Sexsmith Regional Waterline”
indicated that water consumption of commercial and industrial developments ranges
from 330 to 10,288 L/ha/d, the County stated that the water consumption for general
commercial is more appropriate at 10,000 L/ha/d.

4.4 Industrial Development

4.4.1 Current Industrial Water Demand

In accordance with the water billing records of commercial and industrial
establishments, the average winter water consumption per establishment would be
approximately 2967 L/ha/day. This water consumption indicates the low end of the water
consumption since summer water consumption would be higher. In accordance with the
“Hamlet of Clairmont and Town of Sexsmith Industrial/Commercial water Usage Study
for City of Grande Prairie to Town of Sexsmith Regional Waterline”, the water
consumption for the existing commercial and industrial developments varies between
330 and 10,288 L/ha/d. The current County’s design standards for the light and heavy
industrial developments are 10,000 and 20,000 L/ha/d, respectively.

4.4.2 Proposed Industrial Water Demand

As shown in Section 4.4.1, the wastewater flow ranges from 330 to 10,288 L/ha/d. ltis
recommended to use the current water consumption design standard of 10,000 L/ha/d
for the light industrial.

Since water consumption information for the heavy industrial development is
unavailable, the water consumption for this type of development will be based on an
analysis of wastewater flow standards of other municipalities. In Table 4.3.2.1, all
municipalities except the City of Grande Prairie have a standard only for all types of
industrial developments. Similar to the highway commercial development, the
wastewater flow for heavy industrial development will be estimated using the average
flow from all municipalities including those with a high flow. As shown in Figure 4.3.2.1,
the average wastewater flow for the eight municipalities ranges from 17,280 to 30,000
L/ha/d, with an average of 22,095 L/ha/d. A water consumption of 20,000 L/ha/d (current
county standard) is therefore proposed for heavy industrial developments. Since the
wastewater flow for heavy industrial developments varies significantly, to be prudent, a
statement should be specified in the design criteria that site specific requirement shall be
considered when flow exceeds 20,000L/ha/d.

4.5 Institutional Development

4.5.1 Current Institutional Water Demand

Water consumption information for institutional developments was unavailable to
conduct an analysis to determine the water consumption. The County has a design
criterion for water consumption for institutional development of 30,000 L/ha/day.

4.5.2 Proposed Institutional Water Demand

Generally, institution developments include hospitals and schools. The county indicated
that a hospital will not be constructed in the County. Therefore, the current institutional

January, 2007 Page 12



TABLE 4.3.2.1:COMPARISON OF WASTEWATER COLLECTION SYSTEM DESIGN STANDARDS FOR VARIOUS ALBERTA MUNICIPALITIES

Parameters County of Grande Prairie| County of Grande | County of Grande Prairie| Grande Prairie Provincial Edmonton Parkland County| City of Westaskiwin [County of Red Deer| RM Wood Buffalo | Strathcona County | Ft. Saskatchewan | Leduc County
Urban/Rural (Rec.) Prairie LPS (Rec.) (Current) (Current)
Minimum pipe size (mm) 50
Risidential 200 200 200 200 200 200 200 200 200 200 200 200
Commercial 250 250 250 200 200 250 250 250 250 200 250
Industrial 250 250 250 200 200 250 250 250 250 200 250
Country Urban/RuralResidential Flows
Average Flow
Per Capita (L/d) 275 275 275 300 350 395 300 360 375 315 320
Per Bed Room (L/d) 675
Peaking Factor 1+(14/(4+p°%)>3.0 1+(14/(4+p°®)>3.0 1.5 <2.6(p)** 1+(14/(4+p°))>2.5 2.6(p)*'>1.5 1+(14/(4+p°%)>2.5 1+(14/(4+p°%)) 2.6(p)*'>1.5 1+(14/(4+p°%))<3.5 1+(14/(4+p°%))>3.0 1+(14/(4+p°%) 2.6(p)**>1.5
Country Rural Residential Based on Pump Capacity &
Probability of Pumps
Operating Simultaneously
Population Density (Persons/Ha) RR1 =36 RR1 =36 RR=35 RF1=96 Each Household=3.5 R1=95 Residential = 40 Each Household=3.5 Each Household=3.5 Residential=40 Each Household = 3.5
RR2 =45 RR2 =45 RL=35 RF2=170 R2=105 Residential=40
RR 3 =45 RR 3 =45 RG=40 RF3=116 R3=230
RR 4 =51 RR4=51 RT=83.2 RF4=102 R4=250
RE= 27 RE= 27 RM=118.4 RF5=133
MHC =51 MHC =51 RH=198.4 RA7=255
Non-Residential Average Flows
Commercial (L/Ha/d) 26000 40,000 20,000 40,000 40,000 17,280 17,280 18,000 25,000 17,280
General Commercial (L/Ha/d) 10,000 20,000
Highway Commercial (L/Ha/d) 26,000 26,000
All Industrial (L/Ha/d) 30,000 20,000 30,000 20,000 17,280 17,280 25,000 17,280
Light Industrial (L/Ha/d) 10,000 10,000 10,000 18,000
Heavy Industrial (L/Ha/d) 20,000 * 20,000 20,000
Institutional (L/Ha/d) 30,000 17,280
School (L/Ha/d) 15,000 20,000
Hospital (L/Ha/d) 30,000
Peaking Factor 2 < 6.659 (Qavg.)"'® <5 2.0 2 <6.659 (Qavg.)*'*| 6.659 (Qavg.)*** <5 | 25>10(Qavg.)**°>2.5 3.0 3.0 25<10(Qavg.) ***>2.5 301035 Individually Considered 3.0
Infiltration/Inflow
Gross Area (L/s/Ha.) 0.1 0.1 0.28 0.28 0.28 0.28 0.2 0.07 0.28 0.50 0.069 0.28
Sag Manhole (L/s) 0.4 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
Roof Leader & Weeping Tile (L/s/ha) 0.60

Pipe Flow
Formula
Manning "n" Factor
PVC
Concrete
All Pipes

Required Design Flow

Manning Formula

0.013
Peak Flow/0.864

Hazen William Formula

140

Manning Formula

0.013

Peak Flow

Manning Formula

0.013
Peak Flow/0.864

Manning Formula

Peak Flow/0.864

Manning Formula

0.013
Peak Flow/0.864

Manning Formula

0.013

Peak Flow

Manning Formula

0.013

Peak Flow

Manning Formula

Peak Flow

Manning Formula

0.012
0.013

Peak Flow/0.864

Manning Formula

0.013

Peak Flow

Manning Formula

0.013

Peak Flow

Manning Formula

0.0

Peak Flow

NOTE:

Blank spaces indicate that information is unavailable

LEGEND
mm=millimeter
L/d=Litre per Day

Ha.=Hectare

L/s/ha=Litre per second per hectare
L/s=Litre per second

p=population in 1000

m°*ha/d=cubic metre per hectare per day RE = Rural Estate

* Site specific when flow exceed 20,000

MHC = Manufactured Home Community
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water consumption design standard will be deleted and replaced with a design standard
just for schools.

In carrying out the City of Grande Prairie Wastewater Master Plan, it was found that the
average flow of a school is approximately 13,000 L/ha/day and an average flow of 20,000
L/ha/day was recommended. Since the County advised that a wastewater flow of 15,000
L/ha/day would be more appropriate for the County, it will be the new design standard.
To be prudent, a statement should be specified in the design criteria that site specific
requirement shall be considered when flow exceeds 15,000L/ha/d.

4.6 Peaking Factors

Determining water consumption peaking factors requires flow records for the average
day, maximum day and peak hour. Unfortunately, these records are unavailable. It is
recommended that the current peaking factors for the residential development be used.

To determine the peaking factor for non-residential development, the “Lecture Notes for
the Sewer and Watermain Design Course” prepared by the Ministry of Environment of
Ontario was reviewed. The lecture notes recommended that for commercial/industrial
developments, the peaking factors for the maximum day ranges from 1.3 to 1.5 and the
peak hour is 2.0. It is proposed that the maximum day and peak hour factors for non-
residential developments to be 1.5 and 2.0 respectively. The County advised that the
maximum day factor of 1.4 is more appropriate for non-residential developments and
therefore, it will be the design standard.

4.7 Fire Flow

The current County fire flow standard is 95 L/s. This fire flow is adequate for most
residential developments but is not sufficient for non-residential developments in the
study area. Since the fire flow is generally considered in the sizing of water main, the
required fire flow significantly impacts the size of water main and hence the construction
cost of a water distribution system. The inadequacy of the current fire flow standards
with respect to the non-residential areas can be resolved by imposing a requirement that
sprinkler systems, on-site storage, or other methods must be implemented in order for
the proposed development to proceed. It is recommended that the current fire flow
standard be maintained because it allows the development of a cost effective water
distribution system while providing a reasonable level of protection.

4.8 Trickle Water System

A trickle water distribution system consists of a cistern, level control float valve, pressure
tank, flow restrictor, jet pump, and a shut off valve at the property line as shown in Figure
4.8.1. The operation is as follows:

» Water is supplied to the cistern from the distribution main by pressure in the
main

» Water is supplied to the plumbing fixtures of the building from the cistern
through a pressure tank and jet pump

» When the water level drops, the float valve will open to fill the cistern through the
flow control valve at a control rate.
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The trickle water system is to be designed based on a water demand of 4L/min/unit. The
trickle system will be considered only when an urban water distribution system is not
cost effective.
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5.0 Clairmont Existing Water System

The existing water system in the study area consists of the following components:

» Four wells with a total maximum yield of 16.09 L/s

o Well No. 14 — Annual licensed withdrawal is 3.13 L/s and the long term
safe yield is 13.89 L/s.

e Well No. 5 and 7 —safe yield is 1.74 L/s.
e Well No. 11 — safe yield is 0.98L/s.
e These wells will no longer supply water to the reservoir.

» The Hamlet reservoirs with a total volume of 1500 cubic metres.

» Zone 3 Reservoir with a total volume of 1750 cubic metres.

» Two distribution pumps with a capacity of 40 L/s at a normal operating pressure
of 414.0 KPa - One variable frequency drive (VFD) unit controls both pumps.

» One standby pump with a capacity of 139 L/s.

» A 450 mm diameter regional water transmission line supplying potable water to
the existing reservoir.

» A water distribution system with water mains ranging from 150 mm diameter to
300 mm diameter.

The existing water system is shown in Figure 5.0.1.

The County indicated that AMEC Consultants stated that larger pumps could be installed
if more capacity is need in the water transmission line.
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6.0 Water Model Development

6.1 Data Sources and Assumptions

The following data and assumptions were used to develop the water distribution model:

» Water distribution and supply system record drawings
» Hydrant flow test results at the following location

e Hydrant No. 1671 East of Highway 2 and north of 70 Avenue
e Hydrant No. 1605 100 Avenue and 100 Street

e Hydrant No. 1589 99 Street and north of 108 Avenue

e Hydrant No. 1080 96 street and 103 Avenue

e Hydrant No. 1742 84 Avenue and west of 102 Street

» WaterCad Version 7.0
» Ground elevations obtained from contour plan.

6.2 Existing Water System Water Demands

The existing water system water demands were calculated using water billing record
data. The results of the calculations are summarized as follows:

» Water Consumption single family = 186 L/person/day

» Water consumption Multiple family = 347 L/person/day

» Water consumption Commercial/Industrial = 2967 L/Ha/day
» The average day demand = 8.68 L/s.

Using above data, the design flow to develop the existing water model are as follows:

» Average day demand = 8.68 L/s
» Maximum day demand = 15.42 L/s
» Peak hour demand = 22.16 L/s.

6.3 Water Model Calibration

The model was calibrated using flow tests at five locations as stated in Section 6.1. ISL
provided the location of the flow tests and Aquatera Utilities Inc. conducted the flow
tests.

The result of the model calibration is shown in Table 6.2.1.

As shown in Table 6.2.1, the accuracy of the model is between —-5.8% to 11.8% of the
five flow tests for the steady state pressure when only single port is opened. When two
ports are opened, the accuracy is between -22.4% and 2.8%. Since the model results are
almost within the acceptable accuracy limit, the water model developed for the existing
system should be considered as reasonably accurate. Further calibration is therefore not
required.
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Clairmont Water Distribution Model Calibration Results

Table 6.2.1:
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