STATE OF THE DISTRICT’S WATER SUPPLIES

Technical Memo for District of North Cowichan Council

May 24, 2022
Rev 00

Clay Reitsma, M.Eng., P.Eng.
Director of Engineering

L“

¢¢ ES Sl T
‘03? b O¢

EGBC Permit to Practice Number: 1003474



CONTENTS

1 EXECUTIVE SUNMARY wrevssuassusssvessmsansssssessssssss o ovmsess w0 s s 05 503558 80 n 5808050 050038 88888080 0He 33 1
1.1 [ aTo 11 aY =L TP PP P PP 1
1.1.1 iST0 618 = o OO P T P 1
1.1.2 (6o ] o 1o FH PP PP P PR PR PP PPTP 1
1.1.3 CRBIMAINUS 1.ttt ettt ettt et b ettt e et st bt e s bt e sttt ekt e bt e bt e bt et e nbe e ene e 2

1.2 RECOMMENUATIONS . ivissisiviisssvsassnssvovess iaessiavesssewesis iossssssvsss soesvas svaraanssasasm v s e saa s e duses 2

2 INTRODUCTION ettt ettt sttt ettt ettt ettt sttt sse ekt bttt eb e s et e eb e ek ekt e bt e b e s b nb e e bt e b e e b e sn e s b sb e b s sre et 3
2.1 GeNeral INFOrMatiON .uiiiiiii it 3
2.2 SUPDIVAIS: LICENSES s sumnss snesans svmsmes.m svas oo w35 05005 5390 438 455 S S SRS A S5 RO O SR s 3

3 SOUTH END WATER SYSTEM .uttittiiieiiiiieiie sttt ettt ettt b bbb s 5
3.1 General Description Of the SYSTEM ....iiiiiiie e 5
3.2 KeY: STATISTICS renssununins imvasms summvms svmwassessssmses s svsss o0esmes 50848405 500 008 003 00 W08 $5 060 04 TV SR SN W S 11
3.2.1 o= o Y[ o= TP TP PP 11
3.2.2 Connected Units/Population and Growth Rates.........cccvvvieiiiiieiieiieiiesiesicseee e 11
3.2.3 Water CONSUMPEION. suusswsssmsosssimmmmsie iemsmsmsemsssss s v i s etss s s T s s s s 5500007 12
3.2.4 Water USE fOr IMTIZATION . ..vi it ittt ettt ettt bbbttt ettt eenne e 13

3.3 State Of the SYSTOIM .. curnssveassnesonsias s idhshmonssiives sismadss soavum oot s oo s s r e bR 15
3.3.1 SUPPIY CONSTIAINTS 1euvviivieiiie ettt ettt a e be e 15
3.3.2 LiceNSE CONSTIAINTS .ottt 15

4 CROFTON WATER SYSTENM: uswssssumsisivnvssibsims sunssnsivsnssmnsirussris s shmtdsmmsms sy s by s sy s s ssvssas svaeness 19
4.1 General Description Of the SYSTEM ....uiiiiiiii 19
4.2 KoY ISTALISEICS i ovessmmsusnnnssssnmnmnnsnnssbnsmnmmmnns susssnslshnamnimnmensnssonmsashmnss oo Sxins bnle 5665070 005040 S0 M GRS AR HTT 23
4.2.1 LICEIASTE, innss svmnnmsinsvisisssnsos v mmm e s s5e s w555 T8 S S SR T S o W B SRS RS S e 23
4.2.2 Connected Units/Population and Growth RateS.......c.ecueiviveiviienieiieiiesie e 23
4.2.3 W ater CONSUNMPEIONT .evrransosasmmsmmmessssnsssmnsonssmnosons smnnsnnss i eisnibsmsmai s s s 800 B ¥ saess Tvmrani s 24
424 WateTUse FOT IFTIGAtION seswmessssmmmumemmnsssnassmmn s ssssss ey sy ass s e N cos s 25

4.3 State OF the SYSTEM.c.uiiiiie e 27
43.1 AT o] 0T o = [ 3 R 27
4.3.2 LiGENSE CONSERAINES sumuosmmsssensessmmnmipnussssnssssmss s om0 5 s e s 05 v S0 S e s S8 ST VST S 28

5 CHEMAINUS WATER SYSTEM ...iiutiitiiiieriesieeieete sttt sttt sttt sbe e sr e sbesn bbb sns s 31
5.1 General Description Of THE SYSTOIM wusssssmnusssmssssusssumis vwuss ovssessmsns s 5 s s e85 55a 36 5EEvess 31
5.2 GOV =1 1Y ot PP 35

521 L CBSTINE: v nieoiommmmmmmo i mamms s s smsc s mwscoccmi oo ko500 65 0. R R R R R 35



5.2.2 Connected Units/Population and Growth RAteS.......cccvevveriiiiiiiieiiieieieee e 35

5:2.3 Water CONSUPPEION] »usnmsnwmies s o ssssss a0 £ 5y s R S S N S S S e 36
524 Water Use for Irrigation........iii i 37
5.3 State: OF THE: SYSTOT T s cummsnsusssmusrsswuisvamsssnssssss s (w3583 55 EEE S 5 VT A3 4 SR R TS 39
5.3.1 SUPPIY CONSEIAINTS vviivreiiieitee ittt ettt e et e et e e e stb e asb e sre e te e stb e e nbesbeesnrearbeaneeees 39
53.2 License CONSEERINES: o i s omm i swss s 545w 5543 ¥4 545085 S 0RVEH 755 FFHTRE0TH VRS RHOTAS SRR ST 95 S99 42

LIST OF TABLES

Table 3-1  South End water system: Key StatiStiCS. ......uiviiiiiiiiiiiiiesiiesiece e 13
Table 4-1  Crofton water system: Key StatiStiCS. ......oueiiiiiiiiiie et 25
Table 5-1  Chemainus water system: Key StatiStiCs. ...iiiiiiiiiiiriiiiiiie e 37

LIST OF FIGURES

Figure 3-1 South End water system: Service area (West SIde)......covvvvrieeriiiiiiiiinienienie e 6
Figure 3-2 South End water system: Service area (€ast SId). ..iivviivvrieeiiiiiiiiie e 7
Figure 3-3 South End water system: Parts of North Cowichan that is serviced by Duncan water. ......... 8
Figure 3-4 South End water system: TrUNK MaiNSic e e sarvees sonivs sosssmisssisneisaissess ssosisns srvenss sssassdissoinsss 9
Figure 3-5 South End water system: Length (m) of water mains installed by year. ......cccccooveniiniinnne 10
Figure 3-6 South End water system: Connected units and population. ........ccevveiiiniiniinicnicnicie 11
Figure 3-7 South End water system: Base Daily Demand (BDD), connected units, estimated connected
population. 12

Figure 3-8 South End water system: Per capita consumption trends. ......occvvvveicvieiiie e 13
Figure 3-9 South End water system: Irrigation vs non-irrigation water use (during irrigation season).14
Figure 3-10  South End water system: Irrigation vs non-irrigation water use (annually)......c..cccocvevvennene. 14

Figure 3-11  South End water system: Cowichan River aquifer minimum, average, and maximum annual
water levels. 15

Figure 3-12  South End water system: License capacity in terms of connected population for varying

population growth scenarios (South End not supplying Crofton).....c.cccevieiceieneiesieiee e 16
Figure 3-13  South End water system: License capacity in terms of connected population for varying

population growth scenarios (South End supplying Crofton). .....cccoiriiiiiiiiiiiisiesc e 1.7
Figure 4-1 CroTton WatEr SYSTEIT TR s wwsssswrass vvsss s sssesms s s s s 557 e 65 s SR v s 5553 20
Figure 4-2 Crofton Water SyStems TrUNK. MaiNS.ssussssssssssvsssssrsssvus susesssss svivesssess s ssas soses s pes snisss 21
Figure 4-3 Crofton water system: Length (m) of water mains installed by year. .......cccooevieiiiiinnn 22
Figure 4-4 Crofton water system: Connected units and population. ........ccccceverereniiiinenieecicse e, 23

Figure 4-5 Crofton water system: Base Daily Demand (BDD), connected units, estimated connected
population. 24

Figure 4-6 Crofton water system: Per capita consumption trends. ..o e 25
Figure 4-7 South End water system: Irrigation vs non-irrigation water use (during irrigation season).26
Figure 4-8 South End water system: Irrigation vs non-irrigation water use (annually). .....cccoccveveinennn. 26
Figure 4-9 Crofton water system: Crofton Lake historical minimum active volume remaining............. 28

Figure 4-10  Crofton Water System: License capacity in terms of connected population for varying
population growth SCenarios (PAPEr EXCRIIENEE s suussussvavuuinsssas isvusssnsssinsnsssismssi s s e s ss8s sass e s e s 29



Figure 4-11  Crofton water system: License capacity in terms of connected population for varying
population growth scenarios (Crofton LAKE). .ottt ere st eae e se e sre e e 30
Figure 5-1 Chemainus Water SYStEM: SEIVICE I, .iviviviriecrieieiiiree st eer e ete e ste et ste st e ert s ateeeeens 32
Figure 5-2 Chemainus water system: TrunK Mains. co e ve s 33
Figure 5-3 Chemainus water system: Length {m) of water mains installed by year.......c.coccoeveiiennn, 34
Figure 5-4 Chemainus water system: Connected units and population. ..........ccceceviverveinicnese e 35
Figure 5-5 Chemainus water system: Base Daily Demand (BDD), connected units, estimated
CONNECTEA POPUIBTION. c.eettiri ittt b et be et b bs e tseet et e et e abeetb e s be et b e tesanereenseeneeeee 36
Figure 5-6 Chemainus water system: Per capita consumption trends. ..o iicniecse e 37
Figure 5-7 Chemainus water system: Irrigation vs non-irrigation water use (during irrigation season).
38
Figure 5-8 Chemainus water system: Irrigation vs non-irrigation water use (annually)...........c..ccev..n. 38
Figure 5-9 Chemainus water system: Chemainus River aquifer minimum, average, and maximum
ANNUAL WATET IBVEIS. 1ottt bttt et e et e e s sa e ke et eb e er s er b ereenne e s 39
Figure 5-10  Chemainus water system: Holyoak Lake minimum active volume remaining. ........cc.ccoeeu... 40
Figure 5-11  Chemainus water system: Holyoak Lake levels in 2050, ......cccoviieviivnviecninee e 41
Figure 5-12  Chemainus water system: Holyoak Lake levels in 2086 (no active storage remaining). ...... 41
Figure 5-13  Chemainus water system: License capacity in terms of connected population for varying
population growth scenarios (Chemainus AQUIFET). ..o 42
Figure 5-14  Chemainus water system: License capacity in terms of connected population for varying

population growth scenarios (Holyoak Lake/Banon Dam)



1 EXECUTIVE SUMMARY

The intent of this report is to assess the health of each of the District’s three water systems. The
assessment was broken up in an assessment of adequacy of each water supply and each water supply’s
water licenses. A high level summary of the results of the assessment are provided below.

1.1 Findings

1.1.1 South End

1)
2)

Water Supply: Aquifer levels are stable.
Water License: This supply is limited by the annual volume limit.

a)

Supplying South End Only: If supplying the South End only there is sufficient capacity to 2078.

b) Supplying South End & Crofton: If the South End is supplying water to Crofton there is sufficient

capacity to 2066.

1.1.2 Crofton

1)

Water Supply:

a)

Paper Excellence: This supply is stable. There are efforts underway to raise the weir at Lake
Cowichan which will ensure sufficient flows in the Cowichan River. Until then, Paper Excellence
has installed pumps at the weir at Lake Cowichan to access water below the weir to ensure
sufficient flows in the Cowichan River.

South End Water System (Backup): The recent construction of the Osborne Bay Water PS and
pipeline will allow water to be supplied from the South End to Crofton. For a review of the supply
constraints associated with the South End water systems refer to Section 1.1.1.

Crofton Lake (Backup): There is sufficient capacity in Crofton Lake to supply Crofton on an
emergency basis. Using this supply would trigger a boil water advisory unless filtration and
disinfection is provided. If the supply is to be used long term, then the discharge to Richards
Creek (environmental flows) would need to be reduced or ceased.

Water License/Agreement:

Paper Excellence: This supply is limited by maximum volume per day limit. There is sufficient
capacity to 2032. Discussions are underway with Paper Excellence to increase this limit.

South End Water System (Backup): For a review of the license constraints associated with the
South End water systems refer to Section 1.1.1.

Crofton Lake (Backup): This supply is limited by an annual volume limit. There is sufficient capacity
to 2047. However, as this supply would only be used in an emergency for a relatively short
duration, there is sufficient licensed capacity.
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1.1.3 Chemainus

1)

Water Supply:

a) Chemainus Aquifer: Aquifer levels are stable.

b) Holyoak Lake: There is sufficient capacity to 2086.

Water License:

a) Chemainus Aquifer: This supply is limited by maximum volume per day limit. There is sufficient
capacity to 2080.

b) Holyoak Lake & Banon Reservoir/Dam: This supply is limited by average daily demand on an
average annual basis. There is sufficient capacity well beyond 2050.

1.2 Recommendations

1)

All Systems:

a) Increase water restrictions, particularly for lawn watering to extend the life of the District’s water
licenses.

b) Add new Stage 4 water restrictions to correspond with Provincial Drought Level 5.

South End System: :

a) Continue to take an active role in supporting the construction of a new weir at the outlet of Lake
Cowichan.

Crofton System:

a) Request that Paper Excellence increase to the maximum daily demand limit in the agreement to
allow for future growth.

b) Undertake a feasibility study for supplemental filtration and disinfection for the Paper Excellence
supply.

c) Undertake a feasibility study for filtration and disinfection for the Crofton Lake supply.

Chemainus System:

a) Continue to work towards obtaining a license for year-round pumping from the Chemainus
aquifer.

—
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2 INTRODUCTION
2.1 General Information

North Cowichan has three water systems; South End, Chemainus and Crofton. Sections 3, 5 and 4 provide
an overview and assessment of each of North Cowichan’s three systems as follows:

1. General description of the system.

2. Key statistics for the system.

3. The state of the water system.

It is extremely difficult to project growth rates at this time given the potential effects of COVID-19,
housing starts, and the unknown effects of increasing interest rates. For that reason, staff has relied on
the long term projections based on population growth rates set out in the Rennie Report (2019).

In order to undertake an assessment of each of the three water systems, the growth was distributed to
the District’s three systems consistent with the Draft 2022 OCP for the CAEP modelling. The distribution
proposed in the OCP was 80% to the South End, 10% to Crofton and 10% to Chemainus.

The sections below provide a high level commentary on matters that are applicable to all three water
systems along with a set of recommendations for next steps in relation to the said matters.

2.2 Supply vs Licenses

Each of North Cowichan’s water supplies has a water license issued by the Province that limits the
amount of water that can be used. Usually the limitations are expressed in terms of a total volume of
water that can be used over the year and/or a maximum volume that can be used over a 24 hour period.

When assessing a water system’s water supply it is necessary to look at not only the status of the supply
itself (is there physically enough water in the supply to meet future needs) but also the license tied to
that supply. Even if a water supply has sufficient water to meet future demand, that DOES NOT
necessarily mean that that water is available for use due to the license limits.

If and when water purveyors approach the Province for an increase in their water license limits, the
Province will want water purveyors to demonstrate that reasonable efforts are being made to use water
responsibly. Best practice is to conserve water irrespective of the health of a water supply. Doing so will
maintain the health of the supply and extend the life of a water license as much as possible.
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3 SOUTH END WATER SYSTEM

3.1 General Description of the System

The South End system supplies the local areas of Berkey's Corner, Bell McKinnon, Quamichan, Maple Bay,
plus portions of South End Centre, Rural West and Rural East. In addition, a new water main and pump
station has been constructed that will enable the South End Water System to supply Crofton should the
need arise.

The South End water system consists of the following assets:
1. 162 km of pipes (93% installed prior to 2011).
2. 5 pump stations.
3. 11 reservoirs.

The South End is supplied with water from the Cowichan aquifer via a well field located on the south side
of the Cowichan River. Parts of the South End of North Cowichan are also supplied by the City of Duncan
from a similar well field south of the Cowichan River operated by the City of Duncan. The City also
supplies water to Cowichan Tribes Reserve.

There is a link between the District’s and the City of Duncan’s water systems that would allow the two
systems to feed each other in the event of an emergency. There are plans in the future to improve the
linkage between the two systems in order to boost the pressure and flow to the District’s system when
being fed from the City of Duncan’s system. Preliminary work has also been done on the siting of a new
well site near the new high school.
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3.2 Key Statistics

3.2.1 Licensing

Through the Water Act the Province issues water licenses for water supplies (aquifers and surface water
sources). Water licenses typically set out the total volume of water that one can withdraw over a year and
the maximum volume one can withdraw over a single day. The Province has issued two licenses for the
South End Water System. The permitted amounts shown below are based on the summation of the two
licensed amounts as both licenses apply to the same well field. The licensed capacity is expressed in terms
of a total annual volume limit and maximum daily volume limit.

1) Total Volume Limit

a) Annual Basis 4,508,772 m?
b) Equivalent Daily Basis 12,353 m?
2) Maximum Daily Volume Limit 48,470 m3

3.2.2 Connected Units/Population and Growth Rates

The trends with respect to connected units and population are shown Figure 3-6. Historically, the growth
rate has been approximately linear as indicated by the relatively high regression constant. The connected
population varies up and down slightly because the population is estimated from an assumed average
persons per unit (PPU). In general the average PPU is assumed to have dropped over time from
approximately 3.10 PPU to about 2.33 PPU (Rennie, 2019).
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Figure 3-6 South End water system: Connected units and population.
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1) Connected Units

a) 1996: 4,318 Units
b) 2021: 6,730 Units
c) Growth 2,412 Units

d) Growth Rate: 2.23%
2) Estimated Connected Population
a) 1996: 13,386
b) 2021: 15,681
c) Growth: 2,295
d) GrowthRate  0.69% (2022 OCP Rennie-Based = 1.30%)

3.2.3 Water Consumption

For the purposes of discussing water demand, the two numbers of most interest are Base Daily Demand
(BDD; the water consumption during the wettest month when there is no irrigation occurring) and
Maximum Day Demand (MDD; the maximum water consumption in the year).

Referring to Figure 3-7, BDD water consumption (blue trend line) has been on a slight decline until recent
years. In order to normalize the data to population it is useful to look at the Per Capita Consumption
(PCC). Referring to Figure 3-8, PCC based on BDD (red trend line) has been relatively steady. Other key
statistics for the system is shown in Table 3-1. As can be seen in Table 3-1, the ratio of MDD is 3.2 times
the BDD for the period 2017 to 2021.
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Figure 3-7 South End water system: Base Daily Demand (BDD), connected units, estimated
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Figure 3-8 South End water system: Per capita consumption trends.
Table 3-1 South End water system: Key statistics.
Parameter Units 2017 to 2021
Flow Data
BDD m3/d 4,667
ADD m3/d 7,016
MDD m3/d 14,793
Per Capita Flow Data
BDD L/c/d 300
ADD L/c/d 451
MDD L/c/d 950
Effect of Irrigation Flows
BDD m3/d 4,667
MDD m3/d 14,793
Ratio (MDD/BDD) 3.2

The key take-away is that summer peak demand is considerable. Efforts to reduce the summer peak
demand would extend the capacity of the District’s water license for the Cowichan Aquifer (see Section
3.3).

3.2.4 Water Use for Irrigation

Referring to Figure 3-9, water use during the irrigation period (considered to run from Apr 1 to Oct 31)
makes up approximately 45% of the water used. Referring to

Figure 3-10, water use during the irrigation period makes up approximately 24% of all of the water used
in the year.
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Figure 3-9 South End water system: Irrigation vs non-irrigation water use (during irrigation season).
3,000,000 - 100
90
2,500,000
- 80
70
2,000,000
’,é o 60 g
£ 1,500,000 B e ] : - | 50 §
3 g
2 a0 =
1,000,000
- 30
B\\E/B\V’/B\*Nﬂ,lﬂ
20
500,000 I 1 !
10
R L Lo
2014 2015 2016 2017 2018 2019 2020 2021
Irrigation Cons Vol (m3)
Annual Base Cons Vol (m3)
—&— Irrigation Cons Vol as Fraction of Annual Cons Vol (%)
Figure 3-10 South End water system: Irrigation vs non-irrigation water use (annually).

The key take-away from these figures is that the amount of water used for irrigation is considerable.
Efforts to reduce water use for irrigation will have the effect of reducing the summer peak demand,
extending the capacity of the District’s water license for the Cowichan Aquifer (see Section 3.3 for more
information).
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3.3 State of the System

3.3.1 Supply Constraints

The water supply for the South End Water System is the Cowichan aquifer. Referring to Figure 3-11, from
1977 to 2000 the aquifer levels showed a downward trend. However, since 2000 the aquifer levels are
stable.
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Figure 3-11 South End water system: Cowichan River aquifer minimum, average, and maximum

annual water levels.

3.3.2 License Constraints

The license stipulates a total annual volume of water available for use (4,508,772 m3/yr; average of
12,353 m*/d). The license also stipulates a maximum volume per day available for use (48,470 m3/d). The
total annual volume available as a daily average divided by the per capita consumption on an ADD basis
based on the last 5 years of consumption (450 L/c/d) results in a maximum population of approximately
27,450 people. Similarly the maximum volume per day available divided by the per capita consumption
on an MDD basis based on the maximum MDD in the last 5 years (950 L/c/d) results in a maximum
population of approximately 51,020 people. As the population associated with the annual volume limit is
lower, it establishes the license capacity.

Referring to Figure 3-12, there is sufficient licensed capacity to 2078 (based on extrapolation of the
chart).
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Figure 3-12 South End water system: License capacity in terms of connected population for varying
population growth scenarios (South End not supplying Crofton).

This analysis does not include the provision of water to Crofton which is currently supplied with water
from the Cowichan River processed through the Paper Excellence Water Treatment Plant. If the South
End were to supply Crofton with all of Crofton’s water needs then the comparison of licensed capacity for
the South End versus water demand is provided in Figure 3-13. Based on the results shown in Figure 3-13
there is sufficient licensed capacity to 2066.
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Figure 3-13 South End water system: License capacity in terms of connected population for varying
population growth scenarios (South End supplying Crofton).

While it seems that we have licensing for sufficient capacity into the foreseeable future, the Province is
concerned about low flows in the Cowichan River. The Province has asserted that drawing water from the
aquifer draws down River flows. In the event of an emergency, such as a heat dome, the Province has the
power to reduce licensed amounts in order to preserve aquifer levels and river flows. As such, it would be
prudent for the District to continue to take an active role in supporting the construction of a new weir at
the outlet of Lake Cowichan.

The weir is intended to ensure conservation flows to the Cowichan River which, if secured, will mitigate
the possibility of the Province limiting the full use of the licensed amount for the aquifer. Further,
consideration should be given to finding ways to further curtailing water use for irrigation, particularly
during periods of peak demand to extend further out into the future the intersection point of
consumption to licensed capacity.
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4 CROFTON WATER SYSTEM

4.1 General Description of the System

Crofton is supplied with water from the Cowichan River. The water is pumped by Paper Excellence,
through their water treatment plant, where it is put through settlement tanks and filters prior to being
chlorinated. The water is then pumped into the Crofton Water System where it is dosed with chlorine
again to provide further treatment and to ensure that there is chlorine present in the water throughout
the distribution system.

Crofton also has a backup water supply at Crofton Lake. In addition, a new water main and pump station
has been constructed that will enable the South End Water System to supply Crofton should the need
arise.

The Crofton water system consists of the following assets:
1. 27 km of pipes (81% installed prior to 2011).
2. 2 pump stations.
3. 3 reservoirs.
4. 2 dams (@ Crofton Lake).
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4.2 Key Statistics

4.2.1 Licensing

Through the Water Act the Province issues water licenses for water supplies (aquifers and surface water
sources). Water licenses typically set out the total volume of water that one can withdraw over a year and
the maximum volume one can withdraw over a single day. The Province has issued Paper Excellence a
license to take water from the Cowichan River for its” operations. The District has an agreement with
Paper Excellence to take a small portion of the water that Paper Excellence treats through its water
treatment plant to supply Crofton. The District also has a license issued by the Province for Crofton Lake.

1) Paper Excellence

a) Peak Daily Demand

b) Average Daily Demand
2) Crofton Lake

a) Annual Basis

b) Equivalent Daily Basis

1703 m3/d
1552 m3/d (Jun 1 —Aug 31)

331,864 m?
909 m*/d

4.2.2 Connected Units/Population and Growth Rates

The trends with respect to connected units and population are shown in Figure 4-4. Historically, the
growth rate has been linear. The connected population varies up and down slightly because the
population is estimated from and assumed average persons per unit (PPU). In general the average PPU is
assumed to have dropped over time from approximately 3.10 PPU to about 2.33 PPU (Rennie, 2019).
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Figure 4-4 Crofton water system: Connected units and population.
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1) Connected Units

a) 1996: 794 Units
b) 2021: 1,157 Units
c) Growth 363 Units

d) Growth Rate: 1.83%
2) Estimated Connected Population

a) 1996: 2,461
b) 2021: 2,696
c) Growth: 234

d) GrowthRate  0.38% (2022 OCP Rennie-Based = 0.98%)

4.2.3 Water Consumption

For the purposes of discussing water demand, the two numbers of most interest are Base Daily Demand
(BDD; the water consumption during the wettest month when there is no irrigation occurring) and
Maximum Day Demand (MDD; the maximum water consumption in the year).

Referring to Figure 4-5, BDD water consumption (blue trend line) has been relatively steady. In order to
normalize the data to population it is useful to look at the Per Capita Consumption (PCC). Referring to
Figure 4-6, PCC based on BDD (red trend line) has been relatively steady. Other key statistics for the

system are shown in Table 4-1. As can be seen in Table 4-1, the ratio of MDD is 2.5 times the BDD for the
period 2017 to 2021.
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Table 4-1 Crofton water system: Key statistics.
Parameter Units 2017 to 2021
Flow Data
BDD m3/d 601
ADD m3/d 730
MDD m3/d 1,525
Per Capita Flow Data
BDD L/c/d 223
ADD L/c/d 271
MDD L/c/d 566
Effect of Irrigation Flows
BDD m3/d 601
MDD m3/d 1,525
Ratio (MDD/ADD Winter) 2.5

The key take-away is that summer peak demand is considerable. Efforts to reduce the summer peak
demand would extend the capacity of the District’s agreement with Paper Excellence and the water
license for the Cowichan aquifer (see Section 4.3 for more information).

4.2.4 Water Use for Irrigation

Referring to Figure 4-10, water use during the irrigation period (considered to run from Apr 1 to Oct 31)
makes up approximately 45% of the water used. Referring to Figure 4-11, water use during the irrigation
period makes up approximately 24% of all of the water used in the year.
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water use (during irrigation season).
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South End water system: Irrigation vs non-irrigation water use (annually).

The key take-away from these figures is that the amount of water used for irrigation is not insignificant.
Efforts to reduce the summer peak demand would extend the capacity of the District’s agreement with
Paper Excellence and the water license for the Cowichan aquifer (see Section 4.3 for more information).
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4.3 State of the System

4.3.1 Supply Constraints

4.3.1.1 Paper Excellence

The supply of water from the Cowichan River, through Paper Excellence, is constrained by the amount of
water available in the River. Paper Excellence has a water license which provides direction on when and
how to control flows from Lake Cowichan to the Cowichan River. It is not unusual for flows in the
Cowichan River to drop below the target 7.0 m3/s. As long as flows remain above 7.0 m®/s there are no
concerns around River flows. Once it is determined that it may be necessary to reduce flows in the River
to preserve water in the Lake for flows later in the summer/early fall, there are contingency plans in place
as set out below.

1) Between 7.0 m3/s and 4.5 m¥/s: Paper Excellence works with a stakeholder group to actively manage
the weir gates at the Lake to reduce flows in the River. This intent is to conserve water in the Lake to
maintain flows about 4.5 m3/s until the fall rains arrive.

2) At 4.5 m3/s: Once water levels in the Lake drop so low that the weir gates can’t be lowered any
further Paper Excellence will then pump water from the Lake to the River to maintain River flows at
least 4.5 m3/s.

3) If a situation should arise where Paper Excellence is not able to maintain flow flows at 4.5 m3/s Paper
Excellence would still be able to continue to provide water through the WTP to Crofton.

This supply is healthy given the installation of the pumps at the Lake. Further, efforts are underway to
raise the weir at Lake Cowichan which will ensure sufficient flows in the Cowichan River. The raising of the
weir factors in the effects of climate change. The District should continue to support this initiative.

Due to occasional elevated turbidity levels at the Paper Excellence Water Treatment Plant, the District

should undertake a feasibility study for supplementary filtration and disinfection for this water supply.
Consideration should be given to siting these works to also serve the Crofton Lake supply.

4.3.1.2 South End Water System

Should Paper Excellence not be able to provide water to Crofton, then the District can supply Crofton
from the South End Water System.

For a review of the supply constraints associated with the South End water systems refer to Section 3.3.1.

4.3.1.3 Crofton Lake

If for some reason the District could not supply water from the South End Water System, the District can
supply Crofton from Crofton Lake. Crofton Lake is best used as an emergency backup water supply. Were
it necessary to use Crofton Lake, the Crofton water system would be put on a boil advisory. In order to
avoid going on a boil advisory it will be necessary to install filtration and disinfection for this supply.
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Historical trends for Crofton Lake are shown in Figure 4-9. Crofton Lake is also used to supply water to
Richards Creek to supplement flows to the Creek for fish which is a big part of the reason for the drop in
Lake levels.
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Figure 4-9 Crofton water system: Crofton Lake historical minimum active volume remaining.

No further analysis is provided for Crofton Lake as it is highly unlikely that it would ever be used for an
extended period of time. However, there is sufficient water in Crofton Lake to supply Crofton for an
extended period of time but it would be advisable to reduce or cease the discharge of water from Crofton
Lake to Richards Creek.

4.3.2 License Constraints

4.3.2.1 Paper Excellence

The license for Paper Excellence stipulates a peak daily demand (1,703 m3/d) and an average volume per
day (1,552 m3/d; Jun 1 — Aug 31). The maximum volume per day divided by the per capita consumption
on an MDD basis based on the last 5 years of consumption (570 L/c/d) results in a maximum population
of approximately 2,990 people. Similarly the average volume per day available divided by the per capita
consumption based on the average ADD in the last 5 years (270 L/c/d) results in a maximum population of

approximately 5,750 people. As the population associated with the maximum volume per day limit is
lower it establishes the license capacity.

Referring to Figure 4-10, there is sufficient capacity to 2032.
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Figure 4-10 Crofton Water System: License capacity in terms of connected population for varying
population growth scenarios (Paper Excellence).

Paper Excellence has indicated that they are open to amending the agreement to have the maximum day
demand limit increased. The amount of water used by Crofton relative to the capacity of Paper
Excellence’s WTP is small (approximately 1.0% if the total flow processed by the WTP). As such, there is
no technical constraint to increasing the agreement limit. As such, the District should request an increase
to the maximum daily demand limit in the agreement to allow for future growth. In addition, a reduction
in water use for irrigation will also further extend the capacity.

4.3.2.2 South End Water System

For a review of the license constraints associated with the South End water systems refer to Section 3.3.2.

4.3.2.3 Crofton Lake

The license stipulates a total annual volume of water available for use (331,864 m3/yr; average of 909
m3/d). The total annual volume available as a daily average divided by the per capita consumption on an
ADD basis based on the last 5 years of consumption (270 L/c/d) results in a maximum population of
approximately 3,370 people.

Referring to Figure 4-11, there is sufficient capacity to 2047. However, as Crofton Lake is likely only to be
used as an emergency supply, it is unlikely that this license limit will be an issue.
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5 CHEMAINUS WATER SYSTEM

5.1 General Description of the System

Historically Chemainus was supplied from a surface water supply. New wells were drilled near to the
Chemainus River and were commissioned in 2009. Chemainus is supplied from the well source from
October 15 to June 15 each year. Normally Chemainus is supplied from the Holyoak Lake supply from
June 15 to October 15, but the Municipality is currently able to provide water to Chemainus from the
wells under a temporary permit.

The Chemainus water system consists of the following assets:
1. 54 km of pipes (93% installed prior to 2011).
2. 1 pump station (Chemainus Wells PS)
3. 2reservairs.
4. 3 dams (2 @ Holyoak, 1 @ Banon Reservair).
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Figure 5-2 Chemainus water system: Trunk mains.
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5.2 Key Statistics

5.2.1 Licensing

Through the Water Act the Province issues water licenses for water supplies (aquifers and surface water
sources). Water licenses typically set out the total volume of water that one can withdraw over a year and
the maximum volume one can withdraw over a single day. The Province has issued three licenses for the
Chemainus Water System. One license is for the Chemainus Aquifer (the well supply). The other two
licenses are for Holyoak Lake and Banon Reservoir which operate together as a surface supply.

1) Chemainus Aquifer
a) Maximum Daily Volume Limit 6,480 m? (equivalent to max pumping rate)
2) Holyoak Lake & Banon Reservoir
a) Total Volume Limit
i) Annual Basis 5,807,630 m3
ii) Equivalent Daily Basis 15,911 m?

5.2.2 Connected Units/Population and Growth Rates

The trends with respect to connected units and population are shown Figure 5-4. Historically, the growth
rate has been linear. The connected population varies up and down slightly because the population is
estimated from and assumed average persons per unit (PPU). In general the average PPU is assumed to
have dropped over time from approximately 3.10 PPU to about 2.33 PPU (Rennie, 2019).
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Figure 5-4 Chemainus water system: Connected units and population.
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1) Connected Units

a) 1996: 1,841 Units
b) 2021: 2,741 Units
c) Growth 900 Units

d) Growth Rate: 1.96%
2) Estimated Connected Population
a) 1996: 5,707
b) 2021: 6,387
c) Growth: 679
d) GrowthRate  0.48% (2022 OCP Rennie-Based = 0.42%)

5.2.3 Water Consumption

For the purposes of discussing water demand, the two numbers of most interest are Base Daily Demand
(BDD; the water consumption during the wettest month when there is no irrigation occurring) and
Maximum Day Demand (MDD; the maximum water consumption in the year).

Referring to Figure 5-5, BDD water consumption (blue trend line) has been relatively steady with some
increase in recent years. In order to normalize the data to population it is useful to look at the Per Capita
Consumption (PCC). Referring to Figure 5-6, PCC based on BDD (red trend line) has been relatively steady.
That is despite an increasing population. Other key statistics for the system are shown in Table 5-1. As can
be seen in Table 5-1, the ratio of MDD is 2.0 times the BDD for the period 2017 to 2021.
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Figure 5-6 Chemainus water system: Per capita consumption trends.
Table 5-1 Chemainus water system: Key statistics.
Parameter Units 2017 to 2021
Flow Data

BDD m3/d 2,510

ADD m3/d 3,123

MDD m3/d 5,123
Per Capita Flow Data

BDD L/c/d 395

ADD L/c/d 491

MDD L/c/d 806
Effect of Irrigation Flows

BDD m3/d 2,510

MDD m3/d 5,123

Ratio (MDD/ADD Winter) 2.0

The key take-away is that summer peak demand is considerable. Efforts to reduce the summer peak
demand would extend the capacity of the District’s water licenses for the Chemainus aquifer and Holyoak
Lake, the Chemainus Wells pumping system (see Section 5.3 for more information).

5.2.4 Water Use for Irrigation

Referring to Figure 5-7, water use during the irrigation period (considered to run from Apr 1 to Oct 31)
makes up approximately 13% of the water used. Referring to Figure 5-8, water use during the irrigation
period makes up approximately 23% of all of the water used in the year.
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Figure 5-7 Chemainus water system: Irrigation vs non-irrigation water use (during irrigation season).
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Figure 5-8 Chemainus water system: Irrigation vs non-irrigation water use (annually).

The key take-away from these figures is that the amount of water used for irrigation is not as
considerable as the South End or Crofton. Never-the-less, efforts to reduce water use for irrigation will
have the effect of reducing the summer peak demand, extending the capacity of the District’s water
licenses for the Chemainus Aquifer and Holyoak Lake (see Section 5.3 for more information).
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5.3 State of the System

5.3.1 Supply Constraints

5.3.1.1 Chemainus Aquifer

Historical trends for the Chemainus aquifer are shown in Figure 5-9. Aquifer water level data from 2004

to 2021 show that aquifer levels are stable.
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Figure 5-9 Chemainus water system: Chemainus River aquifer minimum, average, and maximum

annual water levels.

The risk with the aquifer supply is the inability to secure an amendment to the license to permit use of
the wells from Jun 15 to Oct 15 on a permanent basis. The District should continue to try to secure a year-

round use of the wells.
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5.3.1.2 Holyoak Lake/Banon Dam

Historical trends for Holyoak Lake are shown in Figure 5-10. Holyoak Lake active volume data from 2000
to 2021 shows highly variable lake volumes. Starting in 2019, 73 L/s was being released from the Lake
while the aquifer was used to supply water to Chemainus as part of a testing regimen to support summer
operation on the wells. In previous years there were also releases for testing purposes. Levels are

particularly low in 2021 because the District was releasing additional flow at the request of the Province
due to the drought.
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Figure 5-10 Chemainus water system: Holyoak Lake minimum active volume remaining.

In order to assess the ability of Holyoak Lake to supply Chemainus into the future it is necessary to look at
the Lake level in a year when the Lake finished with a very low volume. It was assumed that 2002 was
representative of a typical year where the Lake level would be low. The ADD for 2002 was then added
back into the lake to develop a normalized lake level curve that would be somewhat representative of the
effects of seepage and evaporation losses. Climate change effects were also considered as part of work
going on around the Chemainus Wells monitoring and are reflected in the normalized curve for the Lake.
Future growth scenarios were then applied to the normalized curve to get a final Lake level.

Referring to Figure 5-11 there is 79,000 m? of active storage remaining in 2050 which is equivalent to
about 19 days of water consumption. Referring to Figure 5-12, Holyoak Lake reaches zero storage (water
will no longer flow from the Lake) in 2086. There is still 370,000 m? of dead storage that is available but
would have to be pumped to be of use.
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Figure 5-11

Chemainus water system: Holyoak Lake levels in 2050.
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Figure 5-12

Chemainus water system: Holyoak Lake levels in 2086 (no active storage remaining).
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5.3.2 License Constraints

5.3.2.1 Chemainus Aquifer

The license for the Chemainus aquifer stipulates a maximum volume per day available for use (6,840
m3/d; based on a maximum pumping rate of 75 L/s). The maximum volume per day divided by the per
capita consumption on an ADD basis based on the last 5 years of consumption (490 L/c/d) results in a
maximum population of approximately 13,220 people. Similarly the maximum volume per day available
divided by the per capita consumption on an MDD basis based on the maximum MDD in the last 5 years
(810 L/c/d) results in a maximum population of approximately 8,000 people. As the population associated
with the maximum volume per day limit is lower it establishes the license capacity.

Referring to Figure 5-13, there is sufficient licensed capacity to 2080.
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Figure 5-13 Chemainus water system: License capacity in terms of connected population for varying
population growth scenarios (Chemainus Aquifer).

Despite this, given the issues associated with extending the license permanently through the summer
months (Jun 15 to Oct 15), it would be advisable to curtail use of water for irrigation, particularly lawn
irrigation, during periods of peak demand in order to reduce the MDD. Alternatively, if additional water
was needed on a temporary basis to meet some peak demand, the District could switch to the Holyoak
Lake/Banon supply but that may trigger a boil advisory.

5.3.2.2 Holyoak Lake

The license stipulates a total annual volume of water available for use (5,807,630 m?/yr; average of
15,911 m3/d). The total annual volume available as a daily average divided by the per capita consumption
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on an ADD basis based on the last 5 years of consumption (480 L/c/d) results in a maximum population of
approximately 33,150 people.

Referring to Figure 5-14, there is sufficient licensed capacity well beyond 2050.
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Figure 5-14 Chemainus water system: License capacity in terms of connected population for varying
population growth scenarios (Holyoak Lake/Banon Dam).
NOTE The licensed amount is considerably higher than lake volume. This is because during the

winter months water overflows at Holyoak Lake to the Banon Dam and so while water may
be used from the Lake and Dam they are both refilling.
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