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Infrastructure Renewal
Much of the Bamfield Water system is more than 40 years old, having been constructed
between 1979 and 1981. The system consists of:

e more than 18 kms of water supply and distribution main including more than 5 kms
of submarine piping,

e awater treatment plant,

e awater booster pump station,

« two water storage reservoirs,

e 26 fire hydrants,

e 22 stand pipes,

e 17 air release valves, and

e 207 water service connections.

The annual contribution required for the ongoing renewal of the water system has been
calculated at $760,000/year, which equates to a cost of $3,675/year per connection.

The annual contribution requirement reflects the extensive amount of infrastructure

required to service a relatively small number of customers in a remote coast community
requiring submarine pipelines and that much of the infrastructure is more than 40 years old.

A2

)

oQM

CERTIFIED







' KOERS
& ASSOCIATES
ENGINEERING LTD.
Cammsuiving Engincers

Alberni-Clayoquot
Regional District

iy

Bamfield Water System
Infrastructure Renewal & Long Range Plan

Table of Contents

Page

1 INTRODUCTION 1
L1 AULNOTIZALION ...t 1

1.2 StUAY ODJECTIVES ....oeieieeiie ettt et 1

1.3 SCOPE OF WOKK ..ot 1

14 Reference DOCUMENTS ......cc.oiiiiiiieiiieie e 2

1.5  ACKNOWIEAQEMENTS ....ooiiiiiieiie e 3

2 EXISTING WATER SYSTEM 4
200 R o - 1 (o] o IR PPR RO 4

2.2 WALET SUPPIY weeeeeeieecie ettt ettt nra e 5

2.3 Water Treatment Plant ... s 6

2.4 PUMP STALION ...t e e 6

2.5  Standby Emergency POwer GENerator...........cccooveiieieeeniieeiie e 9

2.6 Water StOrage RESEIVOIIS ......cccueivieiie et esieesee e seeesree e srae et e snee e 9

2.7 Water Distribution SYSTEM.........oouiiiiiiiiiieree e 10

3 SYSTEM REPAIRS & MAINTENANCE 11
3.1  Grappler Inlet (raw water) Submarine Pipeline Repair History................ 11

3.2  West Bamfield (treated water) Submarine Pipeline Repair History.......... 16

3.3 Service Connections Recent Repair HiStOrY ..........cccccevveiiieniienieniienienns 19

3.4  Water Storage Reservoirs Recent Maintenance ..........c.cccceevveiveiiveeinnnns 19

3.5 Recent Improvements 0 SYSTEM .........cooiiiiiiiiiee e 19

3.6  Daily Routine Inspection & MaintenanCe............ccevvereeereesieeseesieaineens 19

4 POPULATION 20
4.1  Existing Service POPUIAtION ..........cceeiieiieiieeiic e 20

4.2 Future Service POPUIALION.........coiiiiiiiii e 20

5 WATER DEMANDS 21
5.1  Historical DEMAaNGS.........ccccouiiiiiiiiiiieiiieiie e 21

5.1.1 Annual & Average Day Demand............cccocovviiieieniievese e 21

5.1.2  MoNnthly Demand .........cccoooeieeieiiiieese e 22

5.1.3 Monthly Average Day DEmMands ...........cccccevvreerenieseseeiese e 22

i Bamfield Water System
i) A Alberni-Clayoquot Infrastructure Renewal & long Range Plan
S



' KOERS
& ASSOCIATES
ENGINEERING LTD.
Comsaliing Engineers

5.2 FULUIE DEMANGS .....eiieiiiieiiie ettt ettt 25
5.2.1  YEAr 2053 ...t 25
5.2.2  Water Licence Limit & Treatment Plant Capacity............cccccceevene.e. 25
6 SYSTEM DESIGN CRITERIA 26
6.1  DeSigN DEMANGS ......cccuiiiiiiiiieiee ettt 26
6.2  Water Storage Reservoir ReqUIrEMENTS ........ccevvvereeiieesiiesir e sie e 26
6.3  Fire FIOW ReqUIrEMENTS........coiiiiiieieecie e 27
6.4  DIStribution SYSTEM .....cccuveiii i 28
7 WATER MODEL 29
7.1 COMPULET PrOgram .......cvieiiiiiie et 29
7.2 Water MOdel SET-UP ....ccoveeiiiiiie et 29
7.2.1  Distribution SYStEM ......cc.ciiiieiiie s 29
7.2.2  Ground Elevations & Reservoir Top Water Level..........ccccccoeveenee. 29
7.2.3  Allocation of DEMANAS..........coeieiriiiii s 29
7.2.4  Pipe Friction FACLOIS.......coiieieieeie e 30
8 SYSTEM ANALYSIS 31
8.1  EXIStING CONTITIONS. ... .eiiiiiiiiiiiiiiie et 31
8.1.1  Peak HOUI PreSSUIE ......cciiiiiiiieieieesese sttt e 31
8.1.2  Available Fire FIOWS.........cccoiiiieiee e 32
8.2  Works to Improve Fire Fighting Capabilities ............cccccceeviviiveiiieiieiinns 33
8.2.1  WaALBIMAINS....ccuiiiiieieeee et 33
8.2.2  FIre HYdrantS.......ccccovivviiiiiic e 33
8.2.3 Reservoir Storage Volume, Water Treatment Plant Capacity &
SUPPIY MaAIN......oiiiec s 34
8.3  Fire Fighting Improvement Works Cost Estimates............ccccccevervieeninnne 34
8.3.1  Basis Of EStIMALES.......cceviiiriiriirierieie e 34
8.3.2  COSEESHIMALES......eeeiieciieie et 35
9 INFRASTRUCTURE RENEWAL PROGRAM 37
9.1 INFrastruCture INVENTOTY .........cooiiiiiieie e e 37
9.2  Infrastructure Estimated Life SPan ........cccccceevviiie i 38
9.2.1 Tangible Capital Asset Amortization Useful Life .............cccocerenee. 38
0.2.2  Operational Life........cccccvveiiiiciece s 38
9.3  Present Replacement COSES .......oouviiiiiiiiiieiie et 38
9.4 Future Replacement COSES.......cuiiiiiiieiiece e 39
9.5  Annual CoNtribULIONS .......cooiiiiiiie e 39
10 CONCLUSIONS 41
11 RECOMMENDATIONS 44

ii Bamfield Water System
i) ‘ Alberni-Clayoquot Infrastructure Renewal & long Range Plan
I



' KOERS
& ASSOCIATES
ENGINEERING LTD.
Comsaliing Engineers

TABLES
1 — ReferenCe DOCUMENTS.........oiiiiiiie ittt 2
2 —Water SUPPIY PIPE INVENTOTY.......cciiiiiiiieitie et 5
3 — RESEIVOIIS SUMMAIY......eiiiiieiieeiiie et e sieesiie e teesaeesteesee e e e ssaeeteessaeasaessaeenseesreeanneens 9
4 — Water Distribution System Submarine Pipelines..........ccccovieiiiiiiiniiccice e, 10
5 — Water Distribution Pipe INVENTOTY .........cuviiieiii e ss e 10
6 — Permanent Population, Canada CeNSUS ..........cceuuiriirrieeiieiiiesiee e siee e siee e 20
7 — Annual & Average Day Demand, 2006 - 2020 ........c.cceeveeiiieiiieeiieeie e sie e 21
8 — Monthly Demand, 2006 - 2020 .........cccoiieiiiiiie i 23
9 — Monthly Average Day Demand, 2006 - 2020..........ccccoevveiiieiiireiie e eseesee e 24
10 — Minimum Fire FIOW REQUIFEMENTS........c.coiiiiiieiiieiie e 27
11 — Distribution System Design Criteria .........cccuviiieiiieeiie e see e see e 28
12 — Pipe FriCtiON FACTOIS.....cciieiiieiiie ettt et 30
13 — Fire Flow Demand Upgrading Works, Watermain Lengths by Pipe Diameter ....... 33
14 — Reservoir Storage Volume Minimum RequIremMentS..........ccoocveveerieenenniesneesennns 34
15 — Fire Fighting Improvement Works Cost EStIMates ............ccovvevieiieeveesiie s 35
16 — Infrastructure Renewal Annual Contribution............ccocceiiiiiin i 40
FIGURES
1 — Water Treatment Plant and Pump Station Site Layout Plan.............cccccccevvvvevveninnnne 8
2 — Grappler Inlet Submarine Supply Main Repair Coupling Locations, 2010............... 11
3 — West Bamfield Submarine Watermain Repair Coupling Locations, 2020................ 16
4 — Annual & Average Day Demand, 2006 - 2020 .........cccoceerieereenienieenee e after 21
5 — Monthly Demand, 2006 - 2020 ..........cccceiiueeiieiie e after 24
6 — Monthly Average Daily Demand, 2006 - 2020...........cccceverieeniieiinnieeneenienns after 24
7 — Existing Conditions Peak HOUI PreSSUIES ..........ccvevvveiieeieeiieeiee e seeesiee e after 31
8 — Existing Conditions Available Fire FIOWS...........ccccoiiiiiiiiniiieee e after 32
9 — Available Fire Flows After Improvement WOrks...........ccccevvveveevieiieeseennnnnn after 33
DRAWINGS

2072-01 Existing Water Supply & Distribution System
2072-02 Upgrade Works to Improve Fire Fighting Capabilities

APPENDICES

A Submarine Pipeline 2010 Dive Inspection Notes & Drawings
e Grappler Inlet (raw water, from Sugsaw Lake)
e West Bamfield (treated water)
e South Bamfield (treated water)

B Sugsaw Lake Water Withdrawal Licence No. C055723
C  BC Government Guide to the Amortization of Tangible Capital Assets

D Infrastructure Renewal Annual Contribution Calculation

iii Bamfield Water System
‘ Alberni-Clayoquot Infrastructure Renewal & long Range Plan
I



' KOERS
& ASSOCIATES
ENGINEERING LTD.
Cammsuiving Engincers

1 INTRODUCTION

1.1 Authorization

In December 2020, the Alberni-Clayoquot Regional District authorized Koers & Associates
Engineering Ltd. to prepare an Infrastructure Renewal Plan & Long Range Plan for the Bamfield
Water System.

1.2 Study Objectives
The objectives of this study were to:

« Analyze the existing water system and identify upgrading works necessary to meet future
demands and to improve fire fighting capabilities throughout the distribution system, and

e Develop an Infrastructure Renewal Plan to assist the ACRD with budgeting for future
replacement works when watermains and facilities reach the end of their service life.

1.3 Scope of Work

The approved scope of work consisted of:

Infrastructure Renewal

Project Start-up, Information Collection and Review
e Record drawings
e Maintenance and repair history

Water System Infrastructure Inventory
* Water supply, treatment, and distribution system

Infrastructure Renewal Prioritization
e Infrastructure typical design lifespan
e Renewal projects listing

Infrastructure Renewal Program Cost Estimates
e Replacement unit cost estimates
e Total replacement cost, current & future
e Annual contribution requirements

Long Range Plan
Service Population & Water Demand Projections
e Update data in the Bamfield Water Study, September 2013
* Review existing and future service populations and areas
e Develop design demands (Average Day, Maximum Day and Peak Hour) for existing and
future conditions.

Page 1of44 Bamfield Water System
_A Alberni-Clayoquot Infrastructure Renewal & Long Range Plan
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Supply Source and Treatment Capacity Review
* Review water licence limits, water supply system, and treatment plant capacities

Booster Pump & Reservoir Storage Capacity Review
* Review pumping capacity of the booster pump station and the existing and future storage
requirements of the water storage reservoir

Distribution System Capacity Review
e Assess the capacity of the existing water distribution system to meet existing conditions

demands and provide fire flow
< Identify upgrading works required to meet projected future demands and provide fire flow

Distribution System Capacity Review
e Assess the capacity of the existing water distribution system to meet existing conditions
demands and provide fire flow
e ldentify upgrading works required to meet projected future demands and provide fire flow

Report
e Prepare Draft Report and submit PDF copy
e Prepare Final Report, incorporating client comments on draft report, and submit PDF copy
& two bound copies

1.4 Reference Documents

The development of this report utilized information from several relevant sources which are listed
in Table 1.

Table 1 — Reference Documents

Document Author
DESIGN CRITERIA
Bamfield Official Community Plan, 2014 ACRD
Master Municipal
MMCD Design Guidelines, 2014 Construction Document
Association
Water Supply for Public Fire Protection, 1999 (F)ifr(é;]r;(:;rwriters Survey
West Bamfield Submarine Pipeline Repairs, Dec 11, 2020 email Les Butler

West Bamfield Submarine Water Transmission Line Replacement Koers & Associates
Cost Estimate, Oct 15, 2020 Engineering Ltd

Technical Memorandum, Bamfield Submarine Pipeline Assessment, Koers & Associates
Preliminary Desktop Assessment, May 29, 2020 Engineering Ltd.

Page 2 of 44 Bamfield Water System
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Document ‘ Author

Various consulting
engineering firms

Water System Design & Record Drawing, 1979 - 2018

Bamfield Water System Annual Report, 2018 ACRD

Koers & Associates

Bamfield Water System Study, Final Report, Sept 2013 Engineering Ltd.

Dive Inspection Notes & Drawings for:
e Grappler Inlet Submarine Pipeline, Nov/Dec 2010
e West Bamfield Submarine Pipeline, Oct 29, 2010
e South Bamfield Submarine Pipeline, Dec 2010

John Mass, Diver
Broken Island Adventures
Ltd.

BC Government, Local
Government
Infrastructure and Finance
Division

Guide to the Amortization of Tangible Capital Assets, May 2008

1.5  Acknowledgements
Koers & Associates Engineering Ltd. acknowledges with thanks the assistance provided by the
following Regional District staff and contractors during the course of this study:

e Jenny Brunn, Interim General Manager of Community Services, ACRD
* John Thomas, Environmental Services Technician, ACRD
e Les Butler, Water System Technician, Contract Employee
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2 EXISTING WATER SYSTEM

2.1 Location

Bamfield, an unincorporated area within
electoral area A of the Alberni-Clayoquot
Regional District, is a remote coastal community
located on the west coast of Vancouver Island.

It is situated on the south side of Barkley Sound

at the entrance to Trevor Channel which
connects to the Alberni Inlet. Bamfield is
located southwest of the City of Port Alberni
and is accessed by a two hour drive along the 90
km long Bamfield Road/Bamfield Main gravel
logging road.

Alberni

Tzartus lsland

Bamfield

»
é

The community has established itself on the east and west sides of Bamfield Inlet as well as at the
south end. Access between the two sides is by boat. The Canadian Coast Guard Bamfield Station
is located near the tip on the west side and the Bamfield Marine Sciences Centre is located at the

tip on the east side.

berni-Clayoquot
ponal Destict
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2.2 Water Supply

Sugsaw Lake, the water supply source for Bamfield is located
approximately 3 kms to the northeast. Water is withdrawn
from the Lake by gravity. The water passes through four fine
mesh screens on an PVC pipe intake structure floating just
below the lake surface approximately 70 m from the lake shore
line. The intake is attached to the end of a 250 mm dia. pipe
that is submerged in the lake and is located underneath a
wooden walkway that runs from the shoreline to the intake
structure (photos dated November 2013). There is no road
access to the site. Access is by boat to head of Grappler Inlet
(mouth of Sugsaw Lake and then by foot to the lake).

The water that passes through the intake screens is conveyed
by gravity flow to the Bamfield water treatment plant by a 3 km
long supply main installed in 1979/80 and consisting of:

e 823 m of 250 mm dia. pipe buried between Sugsaw
Lake and Grappler Inlet, and

e 2,194 m of 150 mm dia. pipe submerged under
Grappler Inlet from the mouth of the inlet to where it
comes ashore at Rocky Lane at Port Desire.

The supply main is weighted down by 1.2 m long sections of 200
mm diameter concrete pipe installed at regular intervals and
held in place by polypropylene rope.

A summary of the water supply main is presented in Table 2.

Table 2 — Water Supply Pipe Inventory

Pipe Pipe Length (m)
Diameter VST A
Permastran Poly Installed | (years)
eries
(mm) CL 150 Series 80
250 823 823 1980 41
150 457 1,737 2194 1980 | 41
Total 823 457 3,017 3,017
Bamfield Water System

Page 5of44
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2.3 Water Treatment Plant

Constructed in 2018, the water
treatment  process consists  of
Dissolved Air Floatation (DAF)
followed by Gravity Media Filtration.
The pH of the raw water is adjusted
with the addition of Caustic Soda and
a polymer (PolyAluminum Chloride) is
added prior to the water entering the
DAF process.

After filtration, the water s
disinfected by Ultraviolet light
followed by the injection of sodium
hypochlorite (NaOCL) before being
discharged into a 15 m? above ground
storage tank (clearwell).

Inside of Water Treatment Plant Building, 2018

The treatment plant is housed in a 5 m wide by 15 m long by 5 m high wood frame building located
at 345 Grappler Road. The plant has a maximum design treatment capacity of 626 m3/day
(7.25L/s).

o e S e T L
e el I S
A

Bamfield water treatment plant building under construction, 2018

2.4 Pump Station

The treated water in the above ground clearwell tank is pumped into the water distribution system
and fills the two water storage reservoirs which are located approximately 900 m to the southeast:

at the east end of Binnacle Road.

Alberni-Clayoquot
e r Fagyonal Detict
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The pump station is located adjacent to
the water treatment plant building and
is equipped with two (2) Grundfos
CR45-3-2 pumps with 20 Hp motors.
The pumps are equipped with Variable
Frequency Drives (VFDs).

The pumps have been programmed
such that their pumping rate matches
that of the water treatment plant which
ranges from a minimum of 3.6 L/s to a
maximum of 7.25 L/s. The operation of
the pumps is controlled by the level in the Inside of Pump Station, 2016

water storage reservoirs on Binnacle Road.The operation of the water treatment plant is controlled
by the water level in the clearwell. The water treatment plant will turn on when a low level signal
is received from the clearwell and turn off when a high level signal is received.

A site plan drawing showing location of the water treatment plant building, pump station building,
water treatment process underground piping and storage tanks is presented in Figure 1.

Page 7 of 44 Bamfield Water System
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Figure 1 — Water Treatment Plant and Pump Station Site Layout Plan
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2.5 Standby Emergency Power Generator

The water treatment plant site is equipped with a
3 phase, 60 kW propane powered standby
emergency power generator. The generator,
installed in 2010, is on a concrete pad adjacent to
the equipment storage building and is equipped
with an automatic transfer switch.

In the event of a loss of power from BCHydro, as
occurred for week in December of 2018, the
generator will automatically come on and allow the
water treatment plant, excluding the UV reactor, and

the pump station to continue to operate. The generator is not large enough to power the UV
reactor along with the treatment plant and pump station.

2.6 Water Storage Reservoirs

Listed in Table 3 below is a summary
of the two water storage reservoirs
which are located at the east end of
Binnacle Road.

Water Storage Reservoir, No. 1 on
the right and No. 2 on the Left, 2012
(photograph from Google Streetview®)

Table 3 — Reservoirs Summary

Reservoir

: Dia. x Height Volume | Constructed
Material 3
\[o} mxm m Year
1 Bolted Steel 56x7.3 172 @ 1981 40
2 Bolted Steel 7.9x7.3 345 M 1999 22

Total Volume: 517

Notes:
(1) Based on a maximum water depth of 7 m.
(Top water level elevation = 79.3 m and floor elevation = 72.3 m).

Page 9 of 44 Bamfield Water System
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2.7  Water Distribution System

The distribution system consists of 13 kms of watermain ranging from 150 mm dia. to 25 mm dia.
and includes five submarine pipelines which are summarized in Table 4.

Table 4 — Water Distribution System Submarine Pipelines

. D|a , Length Year Age
Description ‘ (mm Material ‘ (m) ’ Installed ‘ (years)
East to West HDPE

« Nuthatch Rd — Winston Ave 150 Series 125 350 1981 40
South to West

e Heggstrom Rd — Burlo Island, north end 50 HDPE 91 1985 36

« Burlo Island, north end — West Bamfield 50 HDPE 1,200 1987 34

East to Rance Island

« Seaboard Rd - Rance Island, north end 25 Poly 100 1981 40
East to Burlo Island
) 2 )
e Binnacle Rd — Burlo Island, east side 50 ' 300 20087 13°
East to North (Grappler Inlet)
« North Rd - north side 50 poly 200 1981 40
Total Lengths: | 150 mm 350 m
<50 mm 1,891 m
Total 2241 m

The majority of the system was installed in 1980/81 when the water system was first constructed.
A breakdown of the watermain pipe by diameter and material type is presented in Table 5.

Table 5 — Water Distribution Pipe Inventory

Pipe Length (10)
Sl -
150 160 125
150 4,889 5,239
100 874 356 1,230
50 1,572 180 1,606 1,291 | 1,243 5,892
25 715 715
Total 5,763 1,928 180 1,606 350 1,291 | 1958 | 13,076

The distribution system also includes:
e 26 fire hydrants,
e 22 stand pipes (50 mm dia.),
e 17 airrelease valves, and
e 207 metered service connections.

Page 10 of 44 Bamfield Water System
A Alberni-Clayoquot Infrastructure Renewal & Long Range Plan
= SRR




' KOERS
& ASSOCIATES
ENGINEERING LTD.
Camesarlitng Engincers

3 SYSTEM REPAIRS & MAINTENANCE

3.1 Grappler Inlet (raw water) Submarine Pipeline Repair History

The raw water supply main that runs under Grappler Inlet was installed in 1979/80 (more than 40
years ago). The submarine pipeline (2,194 m long and 150 mm in diameter) was inspected by a
diver in 2010. The diver report noted that the main had five repair couplings installed on it and that
one of the repairs was leaking. The report included the following comments for each repair
coupling:

e 24 - Eight bolt stainless steel patch, good condition

* 919 - One nut missing, general advanced corrosion on bolts, washers & nuts

e g15-Six bolt patch, broken and leaking

e 09 — Bolts are stainless steel, collar is 75% intact

e g7 — Patch now covered with large 4 ft pile of gravel (propwash)..break caused by
propeller below north end of dock.

The approximate location of each of the repair couplings is shown in Figure 2.

Approximate location of the five repair
couplings found on the submarine pipeline
during the 2010 dive inspection (typ.)

Figure 2 — Grappler Inlet Submarine Supply Main Repair Coupling Locations, 2010

Photographs taken during the 2010 dive inspection of the supply main and of three of the repair
coupling are presented on the following pages. A copy of the inspection report, with additional
comments at other locations along the submarine pipeline, is located in Appendix A.

Page 11 of 44 Bamfield Water System
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150 mm dia. raw water supply main along mudflats. Note pipe is laying
on top of the surface and weighed down by 1.2 m long x 200 mm dia.
sections of concrete pipe secured by polypropylene rope.

NMeba! BZE Loncrele Fpe Lo be secored fo Schaiede
Ay means o7 2 Bl prasyiens Fope

_{"pde-’ﬂj o Foncrede P//;}g as ~ofed on _pkﬁ,”:lf-’ B74-2-7F § 5.8

Repair coupling at Waypoint g24 e T S R N "j
(see photo next page) = = j e e T

1 Sz féffcrﬁ‘i: FProe

& 7 Sehoisppe

Sugsaw Lake Raw Water Supply Main along the foreshore of Grappler Inlet next to the mouth of Sugsaw Creek (November 2013)

Page 12 of 44 Bamfield Water System
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Eight (8) Bolt Stainless Steel) repair coupling. Coupling is located at
Waypoint g24 on the mudflats near the mouth of Sugsaw Creek (see
2010 Dive report in Appendix A).

The age of the coupling is not known but it was observed during
December 2010 dive inspection.

Concrete pipe weight (200 mm dia. x 1.2 m long).

~__ Buoy marker that is attached to the pipe. The buoy floats to the surface
of the water, when the tide is in, to indicate the location of the pipeline.

Sugsaw Lake Raw Water Supply Main (150 mm dia.) along the foreshore of Grappler Inlet next to the mouth of Sugsaw Creek (November 2013)

Page 13 of 44 Bamfield Water System
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December 5, 2010
Close-up ofl|repair coupling at Waypoint g19
Note nut is missing on the left side bolt.
Waypoint g19 is:
+ 600 m southwest of the mouth of Sugsaw Creek, or
+ 1,300 m northeast of Port Desire

~

J

N

December 6, 2010
Repair coupling at Waypoint g9
Note corrosion of coupling flanges.
Bolts, nuts and washers are stainless steel.
Waypoint g9 is:
+ 1,250 m southwest of the mouth of Sugsaw Creek, or
+ 650 m northeast of Port Desire

J

Sugsaw Lake Raw Water Supply Main (150 mm dia.) under Grappler Inlet (December 2010)

Page 14 of 44 Bamfield Water System
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Sugsaw Lake Raw Water Submarine Pipeline (150 mm dia.) in intertidal zone of
Port Desire at foot of Rocky Lane. (November 2013)

Page 15 of 44 Bamfield Water System
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3.2  West Bamfield (treated water) Submarine Pipeline Repair History

The 150 mm diameter submarine pipeline under Bamfield Inlet that services West Bamfield was
installed in 1981 (40 years ago). The pipeline is 350 m long and was inspected in 2010 and in 2019.
No repair couplings were noted in the 2010 dive report (see copy in Appendix A). In 2019, two
repair couplings were reported.

As of December 2020, a total of five repair couplings are installed (three Romac Alpha couplings
and two stainless steel couplings plus joint restrainers). The most recent repair coupling was
installed on November 14, 2020 on the foreshore of East Bamfield. The installation required the
removal of a section of the concrete pipe that main is installed inside of along the foreshore. The
installation date and the depth of water at each location is summarized below:

Stainless Steel Coupling plus Iron Joint Restrainers with Stainless Steel Rods and Bolts
#1 July 9, 2018 #3 October 19, 2019
4.6 m deep 9to 12 m deep
Romac Alpha Coupling
#2 July 27,2020 (upgraded)  #4 July 27, 2020 (upgraded) #5 November 14, 2020
12 to 15 m deep 3 mdeep Foreshore

The approximate location of each repair coupling is shown in Figure 3 and photographs of
couplings at locations #2, #4 and #5 are presented on the following pages.

Approximate location of
the five repair couplings
(typ.) as of December 2020

Figure 3 — West Bamfield Submarine Watermain Repair Coupling Locations, 2020

The ACRD is wanting to replace this submarine pipeline as soon as possible and has submitted a
project funding application in October 2020 under the Investing in Canada Infrastructure Program,
Rural and Norther Communities and is waiting to hear if the application was successful.
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/ Repair coupling #2 (2019 Dive) \

The coupling is located + 70 m east of the West
Bamfield shoreline (5 m east of waypoint b3).
The timing of when a coupling at this location

was installed is not known, but its presence was

not noted in the 2010 dive report (see Appendix

. N /

/ Repair coupling #4 (2019 Dive) \

The coupling is located = 50 m west of the East Bamfield
shoreline (near Waypoint b7).

This coupling has since been replaced (July 27, 2020) with

a Romac Alpha repair coupling.

The timing of when a coupling at this location was 1%
installed is not known, but its presence was not noted in
the 2010 dive report (see Appendix A). /

West Bamfield Treated Water Submarine Pipeline, 150 mm dia. (October 2019)
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Repair coupling #5 (on foreshore of East Bamfield)
Photo on the left is Oct 2019, before the leak occurred.
Photo above is after the leak was repaired on Nov 14, 2020. Installation of the
coupling required the removal of the protective concrete cover pipe.

West Bamfield Treated Water Submarine Pipeline, 150 mm dia. (November 2020)
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3.3 Service Connections Recent Repair History

The ACRD Bamfield Water System Annual Report, 2018, noted that repairs were carried out on
seven water service connections, consisting of:

« Two (2) service connection breaks caused by the installation of fibre option lines, and

» Five leaking water service connections Five (5) due to due to galvanized fitting failures,
some of which were on private property.

In September 2020, a leak repair was carried out at 422 Bamfield Road.

3.4 Water Storage Reservoirs Recent Maintenance

In the fall of 2012, the interiors of both reservoirs were cleaned. In the fall of 2018, just after the
commissioning of the water treatment plant, the interiors of both reservoirs were again cleaned.

3.5 Recent Improvements to System

Since 2010 improvements to the Bamfield water system have been made as noted below:
e Pump Station Upgrades, 2010
e South Bamfield Road Fire Hydrants, 2017
e Water Treatment Plant, 2018

3.6 Daily Routine Inspection & Maintenance

Regular inspection and maintenance of the water system is carried out by the ACRD’s water system
operational staff. The main activities include:

< Daily (Monday to Friday) inspection and maintenance of the water treatment plant system
and pump station.

e Reservoir level checks. Remote monitoring and control are in place for the Reservoirs on
Binnacle Road.

e Water quality sampling, including daily chlorine residual measurements in critical parts of
the system.
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4 POPULATION

4.1 Existing Service Population

Permanent Population

The water system supplies approximately 207 residential and commercial service connections. The
community of Bamfield has experienced notable changes in its permanent population during the
last three Census periods (2006 — 2016) as noted in Table 6 below.

Table 6 — Permanent Population, Canada Census

Permanent
Census Year Population
2006 251
2011 \ 155 | .96
2016 \ 179 | 24

Seasonal Population

During the summer months, the service population swells to an estimate of up to 2,000 people
(ACRD Year 2011 estimate) as Bamfield is an attractive eco-tourist and fishing destination and the
Bamfield Marine Science Centre is at its peak occupancy (200 people). Local accommodation is
made possible by the local motel, lodges and resorts, B&Bs, and use of many of the residential
properties as seasonal residences and recreational rentals.

4.2 Future Service Population

The development of permanent and seasonal population was carried out as part of the Bamfield
Water System Study, September 2013, Koers & Associates Engineering Ltd. and that information
has been used for this study. Population (and water demands) were in 10-year increments to Year
2053.

By Year 2053, the effective summer population in Bamfield was expected to increase by more than
60%, for a total estimated peak service population of 3,246. It was projected that this could consist
of 235 permanent residents, 100 people at the Bamfield Marine Science Centre, and 2,911 tourists.
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3) WATER DEMANDS

5.1 Historical Demands

Monthly water demands recorded by the bulk meter at the pumphouse at the water treatment
plant site (345 Grappler Rd) were reviewed for the past 15 years (2006 — 2020). A brief overview
of the data is presented below.

5.1.1 Annual & Average Day Demand

Prior to Year 2015, the total annual demand was generally similar from year to year and for the
nine years of 2006 — 2014 the average annual demand was 50,900 m®. In Year 2015, total annual
demand increased by 35% to 67,605 m® and by 2019, the total demand peaked at 76,495 m?; an
increase of more than a 50% from Year 2014. In Year 2020, total demand declined significantly,
reflecting the federal and provincial imposed stay-at-home orders, school closures, travel
restrictions, and business operation restrictions in an effort to reduce the spread of Covid-19. The
significant rise in water demands beginning in Year 2015 is believed to be due to several factors,
including:

e Increased tourism
» Increased activity at the Bamfield Marine Science Centre
* Increase in watermain leaks (on land and on the submarine pipelines)

The total annual and resulting average day demand for the past 15 years is presented in Table 7
and graphically shown in Figure 4.

Table 7 — Annual & Average Day Demand, 2006 - 2020

Annual Average Da
Year ‘ m?® ‘ m3/gday ’
2006 54,818 150
2007 47,679 130
2008 47,124 128
2009 53,311 146
2010 @) @
2011 51,875 142
2012 52,220 142
2013 49,305 134
2014 50,031 137
2015 67,605 184
2016 74,430 203
2017 62,470 170
2018 73,333 200
2019 76,495 209
2020 56,385 154
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Five Year Average

2006 - 10 50,700 139
2011-15 \ 54,200 | 148
2016-20 | 68,600 | 188

Notes:

(1) Year 2010 data incomplete (Jan — July missing).

5.1.2  Monthly Demand

As expected, demand increased in the summer months with the influx of tourists and visitors to the
area, peaking in either July or August, with August being the most common. A significant increase
in monthly demand commenced in May 2015 and continued until November 2016. Other periods
of sustained notable increases included Year 2018 (Jan — Nov) and the fall of Year 2019 (Oct — Dec).
The exact cause for these increases could not be determined but are expected to be attributed to
several factors, including:

e Installation of two automatic flushers in early 2016,

e Water system leaks,

* New water treatment plant (commissioned June 2018), and
e Cleaning of the water storage reservoirs (Fall 2018)

The monthly demand for the past 15 years is listed in Table 8 and graphically shown in Figure 5.

5.1.3  Monthly Average Day Demands

To account for the difference in the number of days in the month, each monthly demand was
converted in to an average day demand to allow a consistent basis by which to compare difference
by month and by year. This analysis revealed that since Year 2015 when total annual demand
significantly increased, daily demand had increased in all months. The largest increases occurred
in the months of May, June and September, i.e., the two months before and the month after the
peak demand months of July and August.

The highest average daily demand was 347 m3/day (July 2016), and the 2" highest average daily
demand was 340 m3/day (August 2018).

The calculated average day demand for each month for the past 15 years is listed in Table 9 and
graphically shown in Figure 6 along with the design capacity of the water treatment plant and the
maximum day withdrawal limit of Bamfield’s water licence for comparative purposes.
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Table 8 — Monthly Demand, 2006 - 2020

Monthly Demand, m3

2006 2,408 2,588 3,272 3,461 4,705 5,930 7,589 8,916 5,841 3,439 3,240 3,429 | 54,818
2007 3,109 2,485 3,215 3,333 3,925 5,160 5,992 8,049 4,189 2,962 2,772 2,487 | 47,678
2008 2,372 2,557 2,836 3,046 4,061 4,215 6,607 7,213 4,277 2,858 2,782 4,300 | 47,124
2009 2,715 3,301 2,356 2,914 4,175 6,778 9,881 7,950 3,849 3,184 3,498 2,710 | 53,311
2010 8,388 5,353 3,805 4,141 3,132
2011 4,004 3,066 3,249 3,989 3,587 4,848 6,690 8,500 4,694 3,252 3,160 2,836 | 51,875
2012 3,469 2,874 3,424 3,979 4,387 4,792 6,526 8,321 5,117 3,725 2,821 2,785 | 52,220
2013 3,651 2,090 2,661 2,918 5,408 4,590 7,388 7,580 4,631 3,085 2,681 2,622 | 49,305
2014 2,477 2,988 3,196 4,036 4,077 4,063 5,941 7,636 4,537 3,457 4,609 3,014 | 50,031
2015 2,956 2,698 3,499 3,901 6,016 7,688 9,608 8,588 6,183 6,442 5,426 4,600 | 67,605
2016 4,820 4,861 5,404 5,897 7,157 8,042 10,771 9,070 6,522 5,001 3,706 3,179 | 74,430
2017 3,314 2,939 4,102 3,840 5,405 7,082 7,427 8,892 6,872 4,689 4,216 3,692 | 62,470
2018 4,226 4,254 4,750 4,732 6,911 8,554 9,781 10,532 7,657 5,013 3,739 3,184 | 73,333
2019 3,106 3,835 4,062 5,820 7,180 7,180 7,408 9,614 7,278 6,338 6,662 8,012 | 76,495
2020 3,844 3,968 4,833 3,857 4,333 4,802 6,343 8,702 6,264 3,358 3,628 2,453 | 56,385
Period Five Year Average, m® Total
2006-10 2,650 2,730 2,920 3,190 4,220 5,520 7,520 8,100 4,700 3,250 3,290 3,210 | 51,300
2011-15 3,310 2,740 3,200 3,760 4,700 5,200 7,230 8,130 5,030 3,990 3,740 3,170 | 54,200
2016-20 3,860 3,970 4,630 4,830 6,200 7,130 8,350 9,360 6,920 4,880 4,390 4,100 | 68,600
Notes:
1 Red numbers indicate highest demand for that year.
2 Bold red numbers indicate highest demand of all of the years.
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Table 9 — Monthly Average Day Demand, 2006 - 2020

Monthly Average Day Demand, m®/day

------

2006 106 115 152 288 195 150
2007 100 89 104 111 127 172 193 260 140 96 92 80 130
2008 77 88 91 102 131 141 213 233 143 92 93 139 128
2009 88 118 76 97 135 226 319 256 128 103 117 87 146
2010 271 178 123 138 101 162
2011 129 110 105 133 116 162 216 274 156 105 105 91 142
2012 112 99 110 133 142 160 211 268 171 120 94 90 142
2013 118 72 86 97 174 153 238 245 154 100 89 85 134
2014 80 103 103 135 132 135 192 246 151 112 154 97 137
2015 95 93 113 130 194 256 310 277 206 208 181 148 184
2016 155 168 174 197 231 268 347 293 217 161 124 103 203
2017 107 101 132 128 174 236 240 287 229 151 141 119 170
2018 136 147 153 158 223 285 316 340 255 162 125 103 200
2019 100 137 131 194 232 239 239 310 243 204 222 258 209
2020 124 137 156 129 140 160 205 281 209 108 121 79 154
Period Five Year Average, m®/day Ave
2006-10 85 95 95 105 135 185 240 260 155 105 110 105 140
2011-15 105 95 105 125 150 175 235 260 170 130 125 100 150
2016-20 120 130 150 160 200 240 270 300 230 155 145 130 185
WTP Design 626 626 626 626 626 626 626 626 626 626 626 626
Water Licence | 1,137 1,137 1,137 1,137 1,137 1,137 1,137 1,137 1,137 1,137 1,137 1,137
Increase
2011-15to 15 35 45 35 50 65 35 40 60 25 20 30 35
2016-2020
Notes:
1 Red numbers indicate highest value for that year and blue numbers indicate the lowest value for that year.
2 Bold red numbers indicate highest value and bold blue numbers indicate the lowest value of all of the years.
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5.2 Future Demands

5.2.1  Year 2053

The development of water demands to Year 2053 was carried out as part of the Bamfield Water
System Study, September 2013, Koers & Associates Engineering Ltd. The water demand projections
to Year 2053 were:

e Average Day Demand = 187 m¥/day  2.2L/s
e Maximum Day Demand = 682m3/day 7.9L/s
e Peak Hour Demand = - 12.6 L/s

5.2.2  Water Licence Limit & Treatment Plant Capacity

Water Licence Withdrawal Limit

The conditional water licence (No. C055723) for Sugsaw Lake has a maximum daily withdrawal limit
of 1,136 m*/day, which is well above the Year 2053 projected maximum day demand of 682 m3/day.
This suggests the existing licence is sufficient to meet projected demands for the foreseeable
future. A copy of the water licence is in Appendix B.

Water Treatment Plant Capacity

The water treatment plant has a design capacity of 7.24 L/s, which equates to 626 m®/day. This is
slightly less than the Year 2053 projected maximum day demand of 682 m®/day. This suggests the
capacity of the water treatment plant would require expansion prior to Year 2053. Another analysis
of the water treatment plant capacity requirement with regard to the refilling of the water storage
reservoir within 24 hours of a large fire flow demand is presented in 8.2.3 Reservoir Storage
Volume & Water Treatment Capacity.
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6 SYSTEM DESIGN CRITERIA

6.1 Design Demands

In establishing the adequacy of a water supply and distribution system, three types of water
demands are considered, in addition to fire flows. These are;

Average Day Demand = Total annual consumption
365 days

Day with highest demand for the year

Maximum Day Demand

Peak Hour Demand Highest flow rate maintained for one hour

(generally occurring on maximum day of the year)

The distribution system must also be capable of:

e delivering peak hour demand while maintaining a minimum residual pressure throughout
the system, and

e delivering fire flow demands during maximum day demands.

6.2  Water Storage Reservoir Requirements
Water reservoirs perform three functions:

e storage for fire fighting,
e storage for emergencies (such as losses during a watermain break), and
e storage for equalization to manage hourly peaks in demand.

The storage volume formula from the “Design Guideline Manual, 2014 from the Master Municipal
Construction Documents (MMCD) Association is as follows:

Storage Volume=A+B+C

Where:
A =Fire Storage (from MMCD and FUS guidelines)
B = Equalization (Peaking) Storage (25% of Maximum Day Demand)
C = Emergency Storage (25% of [A + B])

The requirement for Emergency Storage (C) can be reduced or eliminated based on several factors,
including water source dependability; reliability of the supply system (e.g., gravity vs pumped,
duplication of mains and treatment, standby emergency power); multiple sources; more than one
storage reservoir; and reservoir water circulation needs. For this study, the Emergency Storage
requirement was included in the reservoir sizing as there is only one source and only one reservoir
storage location.
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6.3 Fire Flow Requirements

The ability to provide adequate fire flow is an important feature of a properly designed water
distribution system. Fire flow requirements vary depending on; building design; floor area; number
of stories; construction materials; building usage; if a fire sprinkler system is installed; fire break
walls; and spacing from adjacent buildings (exposure). The duration for which a fire flow is to be
provided increases as the flow increases.

Fire flow requirements have been calculated in accordance with the current version of:

e MMCD Design Guideline for municipal infrastructure by the Master Municipal Construction
Document Association (MMCD)

e Water Supply for Public Fire Protection by the Fire Underwriters Survey (FUS)

The assumed minimum required fire flow and duration for various land uses and are presented in
Table 10.

Table 10 — Minimum Fire Flow Requirements
(for buildings without sprinklers)

Minimum
Fire Flow & Duration Total
Development ——— Volume ©@
Duration @ (md)
(hrs)
Single Family Residential 60 1.4 300
Commercial & Institutional 150 2 ‘ 1,080
Industrial 60 @ 14@ | 300
Notes:
1 From MMCD Design Guidelines 2014 published by the Master Municipal Construction
Document Association

2 From Water Supply for Public Fire Protection 1999 published by the Fire Underwriters
Survey (FUS)

3 Total Volume = Flow * Duration

4 For Industrial development, MMCD Design Guidelines apply a minimum fire flow
requirement of 225 L/s and FUS apply a duration of 2.9 hours for this flow. For
Bamfield, a minimum design fire flow requirement of 60 L/s for 1.4 hours has been
applied to reflect the Bamfield OCP Industrial land-use objectives and policies, e.g.,
small-scale that do not conflict with other forms of land development; home based
that limit potential impact on surrounding residential properties; are not considered
to be heavy or noxious.
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6.4 Distribution System

The adequacy of the distribution system for various demand conditions is judged by the residual
pressure available throughout the system and by the maximum velocity in the mains. The criteria
applied to this study are from the MMCD Design Guidelines 2014 and are listed in Table 11.

Table 11 - Distribution System Design Criteria

Parameter |

Pressures & Velocities
Under Static Conditions
Maximum service pressure 850kPa? (125 psi)

Under Peak Hour Demand Conditions

Minimum residual pressure at property line 300 kPa (44 psi)
Maximum Pipe Velocity 2.0m/s (6.6 ft/s)
Under Fire Flow Demand Conditions (during Maximum Day Demands)
Minimum residual pressure at hydrant 150 kPa (22 psi)
Maximum Pipe Velocity 3.5m/s  (11.5ft/s)
Notes:

1 MMCD Design Guidelines 2014.

2 Subject to the local authority, the maximum allowable pressure may be increased
to 1,035 kPa (150 psi) for systems with multiple pressure zones.

Where the maximum pressure exceeds 515 kPa (75 psi), service connections must
be individually protected by pressure reducing valves (PRV) located in the building
being served.
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I WATER MODEL

7.1 Computer Program

Modelling of the water distribution system in Northeast Nanaimo was carried out utilizing the
computer software program WaterGEMS, an enhanced version of WaterCAD. This water
distribution modelling and management software is in use throughout North America by
engineering consultants, utility companies and municipalities including the City of Nanaimo,
because of its reliability, versatility, AutoCAD interface, and support by its creator Bentley Systems
Inc.

WaterGEMS is a powerful, easy-to-use program to analyse, design, and optimize water distribution
systems. The programs many features include steady state and extended time modelling, fire flow
event modelling while evaluating flows and pressures across the entire system, peak hour pressure
analyses, optimization of fixed and variable speed pumps and reservoir storage. The modelling
results are presented in tabular and graphical form.

The WaterGEMS version 8/ SELECT series 6 was used for this study.
7.2 Water Model Set-up

7.2.1  Distribution System

Our in-house water model of Bamfield’s water supply and distribution system was used. This model
was developed in Year 2012 utilizing a digital (AutoCAD drawing) file of the water system along with
record drawings provided by the CVRD. This model was updated to include system upgrades and
watermain extensions completed since Year 2012.

7.2.2  Ground Elevations & Reservoir Top Water Level

Ground elevations applied to the model are based on GoogleEarth® as there was no contour maps
available and very little elevation on design/record drawings prior to the late 2000’s. Elevation data
was assigned in the model at pipe nodal points (pipe intersections, pipe diameter changes, end of
mains) as well as at local high and low points.

For the elevation of the top water level in the reservoirs, the estimated £79.3 m geodetic as
reported in the Bamfield Water System Study dated Sept 2013 (by Koers & Associates Engineering
Ltd.) has been used. The elevation was based on available information, including the pressure
reading in the pumphouse and the estimate elevation of the pump.

7.2.3  Allocation of Demands

Customer meter demands were distributed throughout the model at nodal points (pipe
intersections, end of mains and pipe diameter changes). The average day demand was used as the
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base. Maximum day and peak hours demands were modelled by multiplying each individual
demand by the appropriate peaking factor.

7.2.

The
and

4  Pipe Friction Factors

Hazen Williams formula was used in the computer model to calculate velocities, rates of flow
system pressures throughout the distribution system. The friction factor (C) coefficients were

based on material of the watermain piping. The values used are listed in Table 12.

Table 12 — Pipe Friction Factors

Friction Factor, ‘C’

AT for Hazen Williams formula @
HDPE High Density Polyethylene 145
PE/poly Polyethylene 140
PVC Polyvinyl Chloride 140
Notes:

1 Tobetter calibrate the friction factors, controlled field testing would be required
during times of peak hour flows, where pressure losses in the various pipe types
and sizes could be determined. Flow testing was not included in the scope of
work for this study. Due to the significant system operators’ time required to
conduct flow tests, no specific flow testing was carried out. Flow rate and
pressure loss determinations should be carried out when possible, for
comparison with the assumed values used in this analysis.
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8 SYSTEM ANALYSIS

8.1 Existing Conditions

Assessment of the water system under existing conditions was carried out based on the following:

Reservoir Top Water Level: 79.3 m geodetic

Year 2017 Average Day Demand: 170 m3/day (1.97 L/s)
Maximum Day Demand: 340 m®/day (3.94 L/s)
Peak Hour Demand: 7.88L/s

Maximum day demand was estimated at two times the average day demand. Peak hour demand
was estimated at two times the maximum day demand.

Within the model, 20% of the system demand was applied to the Bamfield Marine Science Centre
based its water meter record for Year 2017. The remaining 80% of the system demand was
distributed uniformly throughout the model.

The existing water distribution system is shown in Drawing No. 2072-01.

8.1.1 Peak Hour Pressure

The modelling results indicate that the minimum residual pressure design standard of 275 kPa
(40 psi) at the property line is available at the property line of all existing serviced properties based
on the estimated ground elevations from GoogleEarth® and the estimated reservoir top water level
of 79.3m.

Lowest Pressure

The lowest minimum pressure in the system was calculated to be at 290 kPa (42 psi) at the
intersection of Bamfield Road and Imperial Eagle Drive, excluding lands along Binnacle Road in and
around the reservoir site where the estimate ground elevation is above 50 m geodetic and resulting
pressure is less than 290 kPa (42 psi). If this area (above 50 m geodetic) was to be serviced, a pump
station would be required to provide the minimum design pressure of 290 kPa (42 psi).

Highest Pressure

The highest pressure in the system was calculated to be on the East/West Bamfield submarine
pipeline. With an approximate maximum depth of +18 m (60 ft) below sea level, a pressure of
1955 kPa (£140 psi) has been estimated. This is slightly above what is believed to be the 860 kPa
(125 psi) pressure rating of the Series 125 HDPE Sclairpipe shown on the record drawings.

For the other four submarine pipelines (see Table 4), no information was available their pressure
rating.

A map showing the calculated residual pressures during peak hour demand for existing conditions
is presented in Figure 7.
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8.1.2  Available Fire Flows

Modelling indicates that the distribution system Is not capable of providing the recommended
minimum design fire flow requirements of 150 L/s and 60 L/s (see Table 10) during maximum day
demand. This is not unexpected given the systems configuration (small diameter mains, long dead-
ended mains, and looping with 50 mm dia. piping). The largest calculated available fire flow for
each of the three regions of Bamfield were:

East Bamfield
The calculated maximum available fire flow was in and around Frigate Road and it was less than
60 L/s.

This existing water storage reservoirs have a design storage capacity that could sustain a 60 L/s
flow for approximately 1.5 hours. Beyond this time, it would begin to diminish the peaking and
emergency storage volumes and after another hour at this flow rate, the reservoir would be empty.

South Bamfield
The calculated maximum available fire flow was south of Binnacle Road at it was less than 50 L/s.

West Bamfield
The calculated maximum available fire flow was in and around Winston Ave at Cape Beale Trail and
it was less than 40 L/s.

A map showing the calculated available fire flows under existing maximum day demand conditions
(340 m*/day) is presented in Figure 8.
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8.2  Works to Improve Fire Fighting Capabilities

To provide the recommended minimum design fire flows listed in Table 10, extensive upgrading
works are required, which are discussed below.

8.2.1 Watermains

Almost 9 kms of existing watermains requires replacement with larger diameter mains as well as
the installation of an additional 1 km of watermain for watermain looping to provide the
recommended minimum design fire flows.

A summary of the lengths of watermain pipe by diameter to be replace are presented it Table 13
along with the total length of new main. The locations of the mains to be replaced are presented
in Drawing No. 2072-02.

Table 13 - Fire Flow Demand Upgrading Works, Watermain Lengths by Pipe Diameter

Diameter
(mm)

Existing Proposed

) )

300 - 2,615
250 - 990
200 - 3,590
150 4,565 2,735
100 1,090 -

50 3,260 -
Total 8,915 9,930

Figure 9 shows the fire flows available after the upgraded and new watermains have been installed
as shown on Drawing No. 2072-02.

8.2.2  Fire Hydrants

Additional fire hydrants should be installed with the upgrading of mains in order to be able to access
the increase in available fire flows throughout the distribution system. Allowing for an average
spacing of not more than 200 m between hydrants, approximately 50 hydrants would be installed
with the 9,930 m of watermain upgrading. Some would replace existing hydrants and standpipes
and others would be installed on the new mains that would eliminate or reduce the length of dead-
ended mains.
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8.2.3  Reservoir Storage Volume, Water Treatment Plant Capacity & Supply Main

Reservoir Storage Volume Increase
The combined storage volume of the two existing reservoirs in not adequate to provide a minimum
fire flow of 150 L/s for two hours. Additional storage is required as shown in Table 14.

Table 14 — Reservoir Storage Volume Minimum Requirements

: Duration
Calculation
(hours)
Fire Fighting Fire Flow * Duration 150 2 1,080
Peaking 25% of Max Day ™ 7.9 24 171
Emergency 25% of (Fire + Peaking) - - 313

Required Minimum Storage Volume 1,563
Existing Storage Volume 517
Surplus/(Shortfall)  (1,046)

Notes:

1 A projected maximum day demand of 682 m®/day (7.9 L/s) for Year 2053
(from the Bamfield Water System Study, September 2013 by Koers &
Associates Engineering Ltd.) has been used because of the extended lifespan
of water storage reservoirs. If the Year 2017 demand were applied
(340 m®/day), the peaking storage volume would be 85 m?, resulting in a
total calculated required minimum storage volume of 1,456 m®.

Water Treatment Capacity & Supply Main Increase

The reservoir should return to its top water level within 24 hours after the design fire flow (150 L/s
for two hours). However, the water treatment plant operating at its design capacity 628 m*/day
would require almost 72 hours to refill a 1,563 m? storage reservoir. Its capacity would need to be
increased to 1,420 m®/day (16.4 L/s) for existing (Year 2017) estimated maximum day demand
conditions. For the Year 2053 projected maximum day demand of 682 m®/day, a treatment capacity
of 1,760 m3/day (20.3 L/s) would be required to refill the reservoir within 24 hours.

For the water treatment plant to be able to treat 1,760 m*/day (20.3 L/s), the conveyance capacity
of the water supply main would need to be increased. This would require replacement of the
portion of the supply main that is 150 mm dia. with 250 mm dia. A total of 2.2 kms of 3 km long
supply main from Sugsaw Lake to the water treatment plant would need to be replaced.

8.3 Fire Fighting Improvement Works Cost Estimates

8.3.1 Basis of Estimates

Class D Estimate Definition
The estimated project costs in this report are Class D (+50%) as defined by the Association of
Professional Engineers of BC as:
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“Class D estimate (£50%): An estimate which, due to little or no site information, indicates
the approximate magnitude of cost of the proposed project, based on the client’s broad
requirements. This overall cost estimate may be derived from lump sum or unit costs for a
similar project. It may be used in developing long term capital plans and for preliminary
discussion of proposed capital projects.”

Cost Estimating Sources

The cost estimates are based on our in-house construction cost database for water supply,
treatment, and distribution projects carried out for municipalities and regional district in the mid-
Vancouver Island area, including the Alberni-Clayoquot Regional District, during the past 10 years.

Time Frame

Construction cost estimates have a limited life span and are subject to inflation and market
conditions. The estimates in this report are as of _April 2021 when the Engineering News Record
Construction Cost Index (ENR CCI) was _11,849 and the local (Vancouver Island) construction
market was considered to be active.

8.3.2  Cost Estimates

The estimated costs of the works required to improve the fire fighting capabilities of the water
system is presented in Table 15.

Table 15 - Fire Fighting Improvement Works Cost Estimates

Class D
Cost Estimate

Description (excluding GST)

Quantity

Distribution System

Watermain
e 300 mm dia. 2,615 m $ 2,200,000 $ 2,800,000
e 250 mm dia. 990 m $ 650,000 $ 800,000
e 200 mm dia. 3,590 m $ 2,050,000 $ 2,500,000
e 150 mm dia. 2,735m $ 1,100,000 $ 1,400,000
Water Storage Volume 1,218 m® $ 1,600,000 $ 2,000,000
Fire Hydrants 50 $ 300,000 $ 400,000
Distribution System Subtotal: $7,900,000 $9,900,000

Water Supply & Treatment

Water Treatment Plant 1,132 m®/day $ 5,300,000 $ 6,600,000
Supply Main Dia. Increase 2,195 m $1,800,000 $2,300,000
Water Supply & Treatment Subtotal: $7,100,000 $8,900,000
Total Estimated Cost Range: $15,000,000 $18,800,000
Notes:
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Watermain

The cost estimate is for the replacement of existing watermains and the installation of new mains
that would eliminate or reduce the length of dead-ended mains. No allowance has been made for
replacement of water service connections and water meters. No specific allowance has been made
for trench rock.

Water Storage Volume

The volume of 1,218 m? incorporates the 172 m® volume of the smallest (and oldest) of the two
existing reservoir (see Table 3) with the 1,046 m® volume shortfall noted in Table 14. This allows
for replacement of the oldest reservoir with a larger reservoir and retaining the 345 m? reservoir.
Having two reservoirs provides the ability to take one reservoir off-line without loss of service to
the Bamfield system customers.

Fire Hydrants
To be able to access the increase in available fire flows throughout the distribution system,

additional fire hydrants would be required. Allowing for an average spacing of not more than
200 m between hydrants, approximately 50 hydrants would be installed with the 9,930 m of
watermain upgrading. Some would replace existing hydrants and standpipes and others would be
installed on the new mains that would eliminate or reduce the length of dead-ended mains.

Water Treatment Plant

To be able to ensure that the expanded water storage reservoir can be refilled within 24 hours after
delivery of the design fire flow demand, the capacity of the water treatment plant would need to
be increased. An additional 1,132 m3/day of capacity would need to be added to the existing
628 m/day capacity based on a fire flow storage volume requirement of 1,080 m? (150 L/s for two
hours ) and the Year 2053 projected maximum day demand (682 m3/day).

Supply Main Dia. Increase
For the water treatment plant to be able to deliver 1,760 m®/day (20.3 L/s), the conveyance capacity
of the water supply main would need to be increased. This would require replacement of the
portion of the supply main that is 150 mm dia. with 250 mm dia. A total of 2.2 kms of 3 km long
supply main from Sugsaw Lake to the water treatment plant would need to be replaced consisting
of:
e 457 m of 150 mm dia. supply main between Sugsaw Lake and the head of Grappler Inlet
(east end), and
e 1,737 m of 150 mm dia. supply main between the head (east end) of Grappler Inlet and the
water treatment plant.
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9 INFRASTRUCTURE RENEWAL PROGRAM

In order to assist the ACRD with budgeting for future replacement works (when the watermains
and facilities reach the end of their service life) an infrastructure renewal program is required.

The infrastructure renewal plan consists of five steps:

1) Development of an Inventory (list) of the infrastructure

2) Estimate of the Service Life of the infrastructure

3) Estimate of the Present Replacement Cost of the infrastructure

4) Estimate of the Future Replacement Cost of the infrastructure

5) Calculation of the Annual Contributions required to fund the infrastructure replacement

An overview of each step is presented below.

9.1 Infrastructure Inventory

An infrastructure inventory spreadsheet of the Bamfield water system was developed utilizing the
information in the following resources provided by the ACRD:

e Water system maps, dated 2018 (nine drawings sheets at 1:3,000 scale), and
e Various system engineering design and as-built drawings

The infrastructure was separated into the following categories and sub-categories:
e Water Supply
 Water Treatment
e Water Pump Station
e Water Storage Reservoirs
e Water Distribution System
e East Bamfield
e West Bamfield
e South Bamfield
e Water Distribution System Appurtenance
- Service Connection
- Fire Hydrant
- Stand Pipe
- Air Release Valve
and the location, physical attributes, and year installed of the infrastructure within each category
and sub-category was entered. This information was used to assist in the development of the
infrastructure’s estimated service life and replacement cost.

Watermain fittings such as bends, tees, and valves we not itemized as they would be replaced at
the same time as the watermain, and their cost of replacement has been incorporated into the
estimated cost for watermain replacement.

The listing of the water system infrastructure is presented in Appendix B.
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9.2 Infrastructure Estimated Life Span

9.2.1  Operational Life Span

Any man-made structure has a life expectancy after which its continued reliable and/or safe
operation as well as the ability to obtain replacement parts should not be assumed, expected, or
taken for granted. The need for/timing of the replacement of infrastructure is dependent on many
factors, such as:
e Quality of manufactured equipment
e Quality of installation
e Nature of the soils and the level of the groundwater surrounding buried equipment
« Type and depth of sediment cover over submarine lines and the susceptibility of the
line to exposure, tidal currents, marine growth, and contact with or the dragging or
pulling by boat anchors
e Operational staff working knowledge of the equipment
e Frequency and quality of inspection and maintenance
e Availability of replacement parts
« Compatibility with changing technologies that the equipment integrates with

Operational staff who are most familiar with the day-to-day performance of the WSA should have
a good understanding of the operating condition of the equipment. This information, along with
the amortized useful life spans provided in the BC Government Guide to the Amortization of
Tangible Capital Assets (see discussion above in 9.2.2 Tangible Capital Asset Amortization Life
Span) should form a good basis for guiding the scheduled replacement of the water system physical
assets before equipment failure occurs as well as not replacing equipment that is performing well
just because it is approaching or beyond the amortization useful life.

9.2.2  Tangible Capital Asset Amortization Useful Life Span

The BC Government, the Local Government Infrastructure and Finance Division, published the
Guide to the Amortization of Tangible Capital Assets, May 2008 to assist municipalities in
standardizing the amortizing of all of its tangible capital assets. This document includes a detailed
list of tangible assets and their expected useful life for water system infrastructure. A copy of the
Guide to the Amortization of Tangible Capital Assets is presented in see Appendix C.

9.3 Present Replacement Costs

The Present Replacement Cost (PRC) for the infrastructure items are based on our in-house
construction cost data of water system construction projects in the mid-Vancouver Island area
during the past 10 years. The cost estimates are considered to be Class ‘D’ (feasibility study), as
they have been developed without preliminary design input.

The estimates include a 25% general contingency and a 25% allowance for construction,
engineering, financing, legal and administration costs and are exclusive of GST.
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The estimated total Present Replacement Cost (PRC) the water system is $10,600,000 + GST. A
breakdown of the estimated cost for the various components of the water system is presented in
Appendix D.

9.4 Future Replacement Costs

The future replacement costs are calculated by determining the present day replacement cost for
each infrastructure item and then applying an inflation rate over the remaining service life of the
item. The equation for this calculation is:

FRC = PRC(1 + )"
Where:
FRC
PRC
I

Future Replacement Cost

Present Replacement Cost

Annual rate of inflation

Remaining service life, in years (number of years in the future when replacement
will be carried out)

n

For this report:
e anannual inflation rate of 2.5% has been applied, and
e aremaining service life calculated based on the BC useful life spans published in the BC
Government Guide to the Amortization of Tangible Capital Assets (see Appendix C) and the
age of the infrastructure.

The calculated Future Replacement Cost (FRC) of the water system is $29,500,000 + GST.

A breakdown of the estimated cost for the various components of the water system is presented in
Appendix D.

9.5 Annual Contributions

In order to ensure that the ACRD has sufficient funds to replace the Bamfield water system
infrastructure as it reaches the end of its service life, Annual Contributions are required.

To determine the Annual Contributions the following equation was used:

FRC
A= a
Where:
AC = Annual Contribution
FRC = Future Replacement Cost
r = Annual return on investment
n = Remaining service life, in years (number of years in the future when replacement

will be carried out)

For the purposes of this report an annual return on investment (interest rate) of 0.5% has been
used.
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Based on the projected future replacement costs and the remaining service life of the various
components of the water system, the calculated Annual Contribution (AC) required for the
ongoing renewal of the water system is $760,000/year.

With the number of serviced parcels at 207, the Annual Contribution required per serviced parcel
for the ongoing renewal of the water system is $3,675/year per connection.

A breakdown of the calculated annual contribution amount for each of the various components of
the water system is presented in Appendix D.

A summary of the estimated present and future replacement cost of the water system and the
resulting infrastructure renewal annual contribution requirements is presented in Table 16.

Table 16 — Infrastructure Renewal Annual Contribution
Estimated Annual Contribution

Replacement Cost Number Requirement
(%) of Service ($/year)

Connections Per
Connection

Present

$10,600,000 $29,500,000 207 $760,000 $3,675
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10

CONCLUSIONS

The following conclusions are made based on the findings in this report:

Water System Age & Condition

1)

2)

3)

4)

5)

6)

7)

The majority of the Bamfield water system was constructed between 1979 and 1981 (40 to
42 years ago).

Water is obtained from Sugsaw Lake and conveyed to the water treatment plant by more
than 3 kms of water supply main including 2,194 m of submarine pipeline under Grappler
Inlet. This main was installed more than 40 years ago (1979/80) and has five repair
couplings installed on it according to a dive inspection report dated 2010 (11 years ago).

A Dissolved Air Floatation (DAF) water treatment plant with disinfection by UV and sodium
hypochlorite. The treatment plant is 3 years old (2018).

The pump station building that pumps water from the water treatment plant to the two
water storage reservoirs is 40 years old (1981). Eleven years ago (2010) the building was
expanded, new pumps were installed, and an emergency power generator was added.

Both water storage reservoirs are bolted steel. The 1% reservoir is 40 years old (1981) and
the 2" reservoir is 22 years old (1999).

The water distribution system consists of 13 kms of watermain, including 2.1 kms of
submarine pipeline, 207 metered service connections, 26 fire hydrants, 22 standpipes, and
17 air release valves. The majority of the water distribution system is 40 years old (1981)

The 350 m long, 150 mm diameter submarine pipeline under Bamfield Inlet that conveys
treated water to West Bamfield is 40 years old (1981). It has five repair couplings install on
it with the most recent one installed in November 2020 on the foreshore of East Bamfield.
The ACRD has identified the replacement of this main as a high priority.

Service Population

8)

Bamfield is an attractive eco-tourist and fishing destination as well as home to the Bamfield
Marine Science Centre. During the summer months, the service population swells from the
179 permanent residents to an estimated 2,000 people. By Year 2053, the summertime
service population is expected to reach 3,246 (a 60% increase).

Water Demands

9

In Year 2019 average day demand was more than 50% higher than that of Year 2014
(209 m3/day vs 137 m3/day). The rise in demand over the past five years is believed to be
due to several factors, including:

e Increased tourism

e Increased activity at the Bamfield Marine Science Centre

e Increase in watermain leaks

T
=il

Page 41 of 44 Bamfield Water System

b A Alberni-Clayoquot Infrastructure Renewal & Long Range Plan



' KOERS
& ASSOCIATES
ENGINEERING LTD.
Comsaliing Engineers

10) Last year the average day demand declined by more than 25%, to 154 m®/day, reflecting
the impact of federal and provincial imposed stay-at-home orders, travel restrictions,
school closures, and business operation restrictions in an effort to reduce the spread of
Covid-19.

Water Licence & Water Treatment Plant Capacities

11) Water licence (C055723) authorizes the withdrawal of up to 1,136 m3/day from Sugsaw
Lake. This is sufficient to meet projected demands for the foreseeable future.

12) The water treatment plant has a design capacity of 7.24 L/s, which equates to 626 m®/day.
This is well above the estimated current maximum day demand of 340 m3/day and slightly
less than the Year 2053 projected maximum day demand of 682 m3/day.

Infrastructure Renewal
13) The Present Replacement Cost (PRC) of the entire water system is $10,600,000 + GST.

14) The calculated Future Replacement Cost (FRC) of the entire water system is
$29,500,000 + GST.

15) The calculated Annual Contribution (AC) for the ongoing renewal of the water system
infrastructure is $760,000. This equates to a cost of $3,765 per connection per year based
on 207 service connections.

Long Range Plan (Improved Fire Fighting Capabilities)

16) Computer modelling indicates that during peak hour demand, the water system is capable
of providing a minimum residual pressure design standard of 275 kPa (40 psi) at the
property line is available at the property line of all existing serviced properties based on the
estimated ground elevations from GoogleEarth® and the estimated reservoir top water
level of 79.3 m.

17) The East/West Bamfield submarine pipeline, with an approximate maximum depth of
+18 m (x60 ft) below sea level, is calculated to experience a maximum static pressure of
1955 kPa (140 psi). This is slightly above what is believed to be the 860 kPa (125 psi)
pressure rating of the Series 125 HDPE Sclairpipe.

18) The water system has very limited fire-fighting capabilities due to small diameter of the
mains, long dead-ended mains, and looping with very small diameter (50 mm dia.) pipe.
The calculated maximum available fire flow is:
e East Bamfield: less than 60 L/s in and around Frigate Road
e South Bamfield: less than 50 L/s south of Binnacle Road
e West Bamfield: less than 40 L/s in and around Winston Ave at Cape Beale Trail

19) To provide the recommended minimum fire flow (60 L/s for residential and light industrial
properties and 150 L/s for commercial properties) significant upgrading works are required
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as follows:

e Replacement of more than 8,900 m of watermain

e Installation of more than 1,000 m of new watermain (looping of dead-end mains)
e Installation of additional fire hydrants

= Increase the existing water storage reservoir volume to 1,563 m*

» Increase the capacity of the water treatment plant and pump station to 1,760 m®/day
and replace the 2.2 kms of 150 mm dia. supply main between Sugsaw Lake and the
water treatment plant with 250 mm dia. if refilling of the expanded water storage
reservoir is required within 24 hours after a major fire if required.

20) The Class D cost estimate of the works to improve the fire fighting capabilities of the water
system ranges from:

- $15,000,000 to $18,800,000+GST.
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11

RECOMMENDATIONS

Based on the conclusions in this report, it is recommended that:

Infrastructure Renewal

1)

The ACRD establish an infrastructure renewal fund for the Bamfield water system and that
contributions be made to it on a regular basis to ensure funds are available for
renewal/replacement of the various components of the water system when
renewal/replacement is needed.

Infrastructure Renewal

2)  Toimprove fire fighting capabilities (see Drawing No. 2072-02):

Larger diameter watermains be installed when existing mains are being replaced
Dead-ended mains be eliminated were possible

Additional fire hydrants be installed

The volume of the water storage reservoirs be increased

The 150 mm dia. supply main between Sugsaw Lake and the water treatment plant be
replaced with 250 mm dia. and the capacity of the water treatment plant and the
pumping station be increased if refilling of the water storage reservoir within 24 hours
after a major fire is required.
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Appendix A

Submarine Pipeline 2010 Dive Inspection Notes & Drawings
- Grappler Inlet (raw water, from Sugsaw Lake)
- West Bamfield (treated water)

- South Bamfield (treated water)
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Appendix B
Sugsaw Lake
Water Withdrawal Licence No. C055723

Bamfield Water System

Infrastructure Renewal & Long Range Plan

‘ Alberni-Clayoquot
T Regponal Destrict
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CONDITIONAL “WATER LICENCE

 Regional District of Alberni - Clayoquot of 4586 Victoria Quay, Port Alberni, B.C.

VoY 6G3

is hereby authorized to divert and use water as follows:

(a) The source of the water-supply is Sugsaw Lake.

(b) The point of diversion is located as shown on the attached plan.

(c) The date from which this Ticence shall have precedence is 19th July, 1979.

uel

(d) The purpose for which the water is to be used is waterworks. ] ;\l t\?’

2
7 %
1) \jJ :

{e) The maximum quantity of water which may be diverted is 250,000 gallons a day,
and such additional quantity as the Engineer may from time to time determine
should be allowed for losses.

(f) The period of the year during which the water may be used is the whole year.

(g) The land upon which the water is to be used and to which this licence is
appurtenant is all the lands within the boundaries of Bamfield Community within
the Regional District of Alberni Clayoquot.

(h) The works authorized to be constructed are diversion structure, pipe, pump and
tank, which shall be located approximately as shown on the attached plan.

(i) The construction of the said works shall be commenced on or before the 31lst day
of January, 1982, and shall be completed and the water beneficially used on or
before the 3lst day of December, 1984.

(i) The withdrawa] of water from Sugsaw Lake shall be monitored regulary by means
of a flow meter and regular lake level readings will also be required.
Resulting data shall be made available fo the Engineer for the Alberni Water
District.
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Ministry of Community Services
Amortization of Tangible Capital Assets

Part 1: Introduction and Considerations

A) Overview: Purpose and Provincial Role

Purpose
The new accounting standard brought into effect by the Public Sector Accounting Board (PSAB)

3150 presents a major challenge to local governments throughout British Columbia. There are
three major steps for implementing PSAB 3150:

1. Inventory;

2. Valuation; and

3. Amortization.

This document is intended to provide guidance on step 3, the amortization of local government
tangible capital assets. Before valuation and amortization can be determined, it is necessary to
establish the useful life of each tangible capital asset. The attached tables set out suggested
useful lives for a wide range of assets. They are based on extensive research from a range of
sources regarding the useful lives of tangible capital assets. The first part of this document
outlines some key considerations in determining amortization rates. Should you have any
guestions about this document please contact your financial analyst.

Provincial Role

The province’s role is to provide guidance to local governments with respect to PSAB 3150.

The guidance provided will allow for provincial goals to be met. The provincial goals are as

follows:

e Consistency between local governments for the purposes of Local Government Data Entry
(LGDE) reporting;

e  Support for local governments throughout the implementation of PSAB 3150, particularly
for amortization; and

e Maintain a role consistent with the principles of the Community Charter, which recognizes
local governments as an autonomous, responsible and accountable order of government
within their jurisdictions.

Consultations

e The Ministry has consulted with a number of local government stakeholders in order to
ensure the information presented is as accurate as possible. In addition, Ministry of
Community Services finance staff have been working with Ministry of Community Services
engineering staff on compiling the following information.

Ministry of Community Services 3
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B) LGDE Reporting and Asset Categorization

The Province utilizes seven asset classes for the purposes of LGDE reporting. These seven
asset classes are fairly standard and have worked well to this point. For that reason, this
document makes use of these categories for the purposes of asset categorization. The
following asset categories are used for LGDE reporting:

Land;

Buildings;

Furniture, Equipment, Technology and Motor Vehicles;

Roads, Highways and Bridges;

Water Infrastructure;

Sewer Infrastructure; and

Drainage Infrastructure.

NogokrwdhE

C) Method of Amortization

There is significant leeway for approaching Amortization, as outlined by PSAB 3150.

Section 22 of PSAB 3150 gives the following guidelines for amortization:
The cost, less any residual value, of a tangible capital asset with a limited life
should be amortized over its useful life in a rational and systematic manner
appropriate to its nature and use by the government.

Accordingly, there are several amortization methods available for use, including:
1. Straight line

2. Declining balance; and

3. Units of use

Although each method has its merits, this note is focused on straight line amortization. A
number of useful lives for tangible capital assets are provided. Where possible, the Ministry is
suggesting the use of straight line amortization, due primarily to ease of application.

D) Determining the Useful Life of an Asset

As per the recently released PSAB Guide to Accounting for and Reporting for Tangible Capital
Assets, there is a range of considerations when determining the useful life of an asset,
including:

e Expected future usage;

e Effects of technological obsolescence;

e Expected wear and tear from use or the passage of time;

e The maintenance program;

e Geological conditions;

e Capacity versus actual usage;

e  Studies of similar items retired;

e Changes in demand for services; and

e Condition of existing comparable items.

As much as possible, these considerations have been factored into the useful lives presented in
the tables which follow. There may be differences for the useful lives of tangible capital assets
in the regions across British Columbia. However, it was not possible to tailor useful lives to
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meet the exact needs of every local government, due to variance in the range of factors that
impact useful life. It is the provincial belief that the useful lives of tangible capital assets are
reasonably consistent throughout the province. Accordingly, only one expected useful life is
provided for each tangible capital asset.

E) Asset Management

Asset management can be defined as an integrated approach involving planning, engineering
and finance to effectively manage existing and new infrastructure in a sustainable manner to
maximize benefits, reduce risk and provide satisfactory levels of service to a community in an
environmentally and ecologically responsible manner. As such, asset management is a process
that involves accountants, local government administrators/managers, engineering and other
related staff. The implementation of PSAB 3150 is a critical step to future management of
infrastructure investment.

System Capacity

There is the possibility that the useful life of an asset used for amortization purposes may not
represent the lifespan of an asset due to system capacity issues (such as population growth).
The useful lives presented in Part 2 are based on the physical useful life of an asset and do not
consider the future system capacity needs of a local government. However, planning for future
capacity is important for local government asset management.

F) Capitalization Thresholds and Asset Aggregation

Capitalization Threshold

The capitalization threshold can have a great impact on the number of items that get capitalized.
This is particularly important for broad categories of assets where many smaller items may be
included, such as the asset category of furniture, equipment, technology and motor vehicles.
The Province expects that local governments will establish capitalization thresholds that reflect
their needs for capitalization.

Aggregation
The aggregation of assets involves the grouping of assets and is important for determining

capitalization. In many cases the local government may wish to aggregate their capital assets.

There are two major ways to go about this:

1. Grouping the same asset together. This is used primarily for linear assets. For example it
may be desirable to count road by Km of road.

2. Grouping similar assets together. For example, it may be desirable to group all the assets
for a sewage treatment plant, such as the disinfection system and the filters, under a
singular category, called ‘sewage treatment plant’.

G) Considerations
Owning vs. Leasing
The method of amortization can be impacted by how local governments have acquired a
tangible capital asset. As such, local governments could:
e Own the asset; or
e Lease the asset, either through an:
e Operating lease (where the local government will not own the asset at the end of the
lease)
e Capital lease (where the local government will own the asset at the end of the lease).

Ministry of Community Services 5
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Note: Operating leases are not amortized but are expensed each year, whereas capital leases
should be amortized over the life of the asset.

Residual Value/Salvage Value

Residual value is the value the local government expects to recover at the end of the useful life
of an asset. This is particularly relevant for large and high value assets such as buildings. The
residual value of an asset is deducted from the initial valuation of the asset, prior to the
amortization amount being calculated (as outlined by PS 3150.27).

Maintenance vs. Betterments

Some activities are part of the regular upkeep of an asset and do not contribute to the extension
of its useful life (Maintenance). However, some activities extend the useful life of the asset
(Betterments). Therefore, if an activity extends the useful life of a building, it should be
amortized over the remaining life of the building. Please include this information as a note
disclosure.

Ministry of Community Services 6
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Part 2: Useful Lives

The aim of this section is to provide local governments in British Columbia with estimates for the
useful life of their tangible capital assets. Local governments should consult with engineering
personnel and consult with their auditors on appropriate useful lives. The Ministry of
Community Services suggests that the useful lives presented below are appropriate for use by
those local governments without the resources for consultation with professional engineering
personnel. The assets are categorized along the same lines as for LGDE reporting:

Land,;

Buildings;

Furniture, Equipment, Technology and Motor Vehicles;

Roads, Highways and Bridges;

Water Infrastructure;

Sewer Infrastructure; and

Drainage Infrastructure.

NooswbhE

Where there are asset category specific considerations, they are provided before the table of
useful life values.

Ministry of Community Services 7
Amortization of Tangible Capital Assets



1) Land

Land is not amortized and the value of land is separate from the value of the other assets on the
land, such as buildings.

1) Useful Lives of Land

Asset Useful Life Comments

Land

Land Not amortized | Land should be valued at
historical cost, when available

Land Improvements

Athletic Field 20

Bleachers-Wooden, Aluminium and Other 15 This does not include bleachers
found in a stadium, as they are
part of the useful life of the
stadium

Courts-Outdoor 25 Such as a basketball court or a
tennis court

Golf Course-All Related Infrastructure 20

Lighting-Outdoor 20 Street lights covered in Asset
class #4

Parks Not amortized | Paved trails and related
structures are amortized
separately

Running Track 20 If material

Sprinkler System-Outdoor 20

Swimming Pools-Outdoor 20

Tennis Courts-Outdoor 20

Ministry of Community Services 8
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2) Buildings

Buildings in British Columbia should meet the standards established by the British Columbia
Building Code. As such, it is assumed that there is relative consistency across the province in
the useful life of building infrastructure.

2) Buildings
Asset Useful Life Comments
in Years

Buildings

Permanent Buildings-Brick, Stone 50 These are building made of brick,

or Cement stone or cement. They include all
buildings of this type, such as
recreation centres, administrative
buildings, shops, etc.

Permanent Buildings-Log, Frame 40 Includes wood frame and metal

and Other frame

Buildings-No Foundation 20 Buildings with no foundation below
ground, such as some
greenhouses

Temporary/Portable Structures 20

Operational Lease Is not capitalized Annual cost is shown as a current
year expense over the lifespan of
the lease

Capital Lease Must be capitalized | The cost of the lease can be
capitalized over the life of the asset

Leasehold Improvements Based on the time Lease terms may vary

span of the lease

Other Structures For specialty structures not listed
please use engineering advice on
the useful life of the TCA

Arena and Stadiums 50

Fences 15 If material

Parking Structures-Concrete 50 This does not include open parking
lots. This item is mainly parkades

Retaining Walls 20 If material

Fixtures Fixtures are items necessary to
make a building liveable/useable

Building Fixtures 20 This includes, HVAC systems,
Carpet, Elevators, Plumbing,
Lighting Fixtures, Electric Wiring,
Cooling Equipment, etc.
Aggregating fixtures ensures that
local governments do not go into an
unnecessary level of detail for this
category.
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3) Furniture, Equipment, Technology and Motor Vehicles

3) Useful Lives of Furniture, Equipment, Technology and Motor Vehicles

Asset Useful Life in Years | Comments

Furniture

Furniture 10 Includes all types of office
furniture

Equipment

Air Conditioning Equipment- 8 This is for removable air

Portable conditioning units only

Athletic Equipment 10 Suggest aggregation for items in
this category

AV Equipment 7

Books and Multi-Media 5 If material

Materials

Communications Equipment 10 This includes switchboards

Construction Equipment-Light 10 This is equipment for small scale
construction and/or maintenance

Construction Equipment-Heavy 15 This is equipment for larger scale
construction and/or maintenance

Custodial Equipment 15

Fire Department Equipment 12

First Aid Equipment 7 First aid and medical equipment
material enough to be capitalized,
including defibrillator

Fithess Equipment 10

Generator 20

Grounds and Gardening 15

Equipment

Law Enforcement Equipment 12

Playground Equipment 15

Scales-Landfill 15 From OMBI Study

Stage and Auditorium 20

Equipment

Technology

Technology-IT

Computer Hardware 5

Computer Software-Purchased 5

Computer Software-Developed 5

in House

Photocopy Machines 5

Printers 5

Projectors 5

Ministry of Community Services
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Technology-Energy

Please note: This section is still
under development

Ground Source Heat Loops 50

(Geothermal)

Ground Source Heat Pump 10

(Geothermal)

Solar Hot Water System 20

Motor Vehicles

Ambulances 10

Buses 10 For transporting 12 or more
people

Ferries and Boats 25

Fire Trucks 15

Forklifts 10

Vehicles-Light 6 Includes police vehicles

GTW <4,500 Kg

Vehicles-Medium 8 Includes police vehicles

4,500> GTW <9,000 Kg

Vehicles-Heavy 10 Includes police vehicles

GTW >9,000 Kg
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4) Roads, Highways and Bridges

Geographical Location/Environmental Impact
Roads are significantly influenced by geography and climate. This is due in large part to the
climatic variations from region to region within British Columbia.

Temperature may reduce the useful life of a road.

e ltis the freeze-thaw cycle that damages pavement.

* Not only does temperature impact useful life, but chemicals and other material used to treat
the road in the event of ice can reduce the useful life of a road as well.

e The amount of rainfall can impact the useful life of a road, particularly for gravel or dirt
roads.

Heavy Truck Traffic

The amount of traffic on the road impacts its useful life. More specifically, it is the amount of
truck traffic that is important, as cars have less impact on the useful life of pavement. Some
studies have shown that a heavily loaded truck can do 10,000 times the damage of a regular
car.

e Itis not the overall weight of the truck, but the weight on each axel that damages pavement
e Therefore, roads with high truck traffic have shorter useful lives.

Road Thickness
The thickness of a road is built in accordance with its anticipated use. The following provides
typical thickness levels for different type of road:

Object Typical Thickness (mm)
Sidewalks 100 - 125mm
Driveways 100 - 125mm
Parking Lots 100 - 125mm
Streets/Access Roads 150 - 200mm
Secondary Highways 150 - 200mm
Major Highways 200 - 250mm
Major Freeways Over 250mm
Ministry of Community Services 12
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4) Useful Lives of Roads, Highways and Bridges

Asset Useful Life in Years | Comments

Roads Includes gutters and railway crossings

Dirt 10

Gravel 15

Permeable Roads TBD This is an emerging technology, with
insufficient information on useful life

Asphalt Rural Local 50

Asphalt Rural Collector 40

Asphalt Rural Arterial 40

Asphalt Urban Local 40

Asphalt Urban Collector 40

Asphalt Urban Arterial 30

Concrete Rural Local 75

Concrete Rural Collector 60

Concrete Rural Arterial 60

Concrete Urban Local 60

Concrete Urban Collector 60

Concrete Urban Arterial 55

Parking Lots This is for open lots only
(non-buildings/parkades)

Parking Lot-Asphalt 40

Parking Lot-Brick or Stone 50

Parking Lot-Concrete 50

Parking Lot-Gravel 15 Same as a gravel road

Parking Meters 10 Amortize only if amount is material

Alleys

Alleys-Asphalt 40

Alleys-Brick or Stone 50

Alleys-Concrete 50

Alley-Dirt 10

Alleys-Gravel 15

Sidewalks Amortize paved sidewalks only

Sidewalks-Asphalt 40

Sidewalks-Concrete 50

Sidewalks-Brick or Stone 50

Bike and Jogging Path Only paved bike and Jogging Paths
should be included

Path-Asphalt 40

Path-Brick or Stone 50

Path-Chip Trail 10

Path-Concrete 50

Ministry of Community Services
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Tunnels

Each tunnel is Unique

Depends on the
Tunnel

Engineer input is required to determine
the useful life of a tunnel

Bridges

Each Bridge is Unique

Depends on the
Bridge.

Engineer input is required to determine
the useful life of a tunnel

Road Signage

Traffic Signs 15 If material

Traffic Lights 15 If material

Street Lights 20 If material

Noise Reduction Berms No dirt berms to be included
Plastic 20

Metal 20

Ministry of Community Services
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5) Water Infrastructure

Particularly for asset category #5 (Water Infrastructure), #6 (Sewage Infrastructure) and #7

(Drainage Infrastructure), the following two options are relevant. Local governments can either:

e Aggregated Approach: Elements of the asset category are pooled together under one
heading, i.e. a sewage treatment plant; or

e Separated Approach: Treat elements of the asset class as multiple components, i.e.
amortize the components of a sewage treatment plant separately.

Based on the engineering management of water infrastructure assets, these assets have been
grouped along the lines of:

e Water Supply Infrastructures;

e  Treatment Infrastructures; and

e Distribution Infrastructures.

As the aggregated approach is particularly relevant for treatment and distribution infrastructure,
aggregated useful lives for major system components in these categories have been provided.

Building Infrastructures

This section deals only with direct components of water infrastructures, such as water pumps,
wells and water pipes. Therefore, the useful lives of buildings that may house water treatment
should use the rates for the corresponding structure found in Section #2 (buildings).

Key Factor for Pipes: Type of Material

The key factor in estimating the useful life of many components, such as pipes, is the material
used. The depth of pipe and the Ph level of the soil are also considerations; however the type
of material used is the key variable in determining useful life. Since soil characteristics vary

across the Province, this document is limited to providing general guidance based on research.

Ministry of Community Services
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5) Useful Lives of Water Infrastructures

Asset

Useful Life in Years

Comments

Supply Infrastructures

Dams-Earthen 40 Still under review, may need to use
engineering estimate

Dams-Concrete 60 Still under review, may need to use
engineering estimate

Manmade Lakes/Waterways 100

Reservoirs-Concrete 50 Includes both above ground and in-
ground reservoirs

Reservoirs-Other 35 Includes lined earth, wood stave
and steel reservoirs

Water Towers and Tanks 35

Wells 60 This includes the well casing

Wells-Screen for wells 25

Treatment Infrastructure

Aggregated Approach

Aggregated Approach- 25 This may include all components of

Treatment Plant the plant (listed in detail below)
excluding the building itself

Separated Approach

Treatment Infrastructure—

Disinfection

Chlorinating Systems 25

UV Disinfection Systems 25

Ozonation Disinfection 25

Treatment Infrastructure—

Water Treatment

Aerator 15 This includes the components of an
aerator (tank, compressor hose,
etc.), with the exception of a blower

Blower 10 This is a component of an aerator

Clarifier 20 This component removes solids
from water

Filters-Sand 25

Filters-Membrane 15 Includes ceramic and polyurethane
filters

Flocculator 20

SCADA Software 5

Screens-Bar and Rotary 10

Screens-Stainless Steel 10

Thickener 20

Ministry of Community Services
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Distribution Infrastructure

Aggregated Approach

Aggregated Approach- 50 Use this, should you wish to

Waterworks distribution amortize on a system wide basis

Separated Approach

Fire Hydrants-Steel and Ductile 40

Iron

Fittings for Pipes-Ceramic, 20 These are for fittings for pipes

Concrete, Plastic and Steel

Generator 20 Typically for pumping station

Manholes 50

Meters 5 If material and including flow
meters

Pipes-Brick 60

Pipes-Cast Iron 100 Pipes are considered lined, where

(British Standard) relevant

Pipes-Cast Iron (Other Classes) 60

Pipes-Concrete 50 Includes reinforced and
non-reinforced concrete and
asbestos cement

Pipes-Copper 80

Pipes-Ductile Iron 100

Pipes-Galvanized Steel 60

Pipes-PVC 80

Pipes-Steel 80

Pipes-Vitrified Clay 50

Pumps 20 Includes pumps for wells

Valves 40
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6) Sewage Infrastructure

Based on the engineering management of sewer infrastructure assets, these assets have been

grouped along the lines of:

e Sewage Collection;

e Sewage Treatment; and
e Discharge Infrastructure.

Building Infrastructure

This section deals only with direct components of sewage infrastructures, such as pumps, wells
and water pipes. Therefore, the useful lives of buildings that may house sewer treatment should
use the rates for the corresponding structure found in Section #2 (buildings).

6) Useful Lives of Sewage Infrastructure

Asset

| Useful Life | Comments

Collection Structures

Aggregated Approach

Collection System 50 Use this approach should you wish to
amortize on a system wide basis

Separated Approach

Fittings for pipes-Ceramic, 20 This covers all types of fittings for pipes

Concrete, Plastic and Steel

Meters-Including Flow Meters 5 If material

Pipes-Brick 60

Pipes-Cast Iron (British Standard) 100 Pipes are considered lined, where
relevant

Pipes-Cast Iron (Other Classes) 60

Pipes-Concrete 50 Includes reinforced and non-reinforced
concrete and asbestos cement

Pipes-Copper 80

Pipes-Ductile Iron 100

Pipes-Galvanized Steel 60

Pipes-PVC 80

Pipes-Steel 80

Pipes-Vitrified Clay 50

Pumps 20

Septic Systems-on site 20

Valves-Water Control 40 Includes ceramic, concrete, plastic, steel
and others.

Valves-Chamber 40

Wet Well 50

Ministry of Community Services
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Aggregated Approach- Filtration
Treatment System

From OMBI pilot study

Aggregated Approach-Discharge
System

Pump

20

Aerators 15

Blowers 10

Concentrators 20

Digesters 20

Heat Exchangers 15

Lagoons 50 From OMBI pilot study

Screens 10 Includes bar and rotary and stainless

steel

Includes booster pumps

Tanks-Wastewater Storage

40

Includes CSO tanks

Ministry of Community Services
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7) Drainage Infrastructure

7) Useful Lives of Drainage Infrastructure

Asset Useful Life Comments
Culverts-Concrete 40

Culverts-Metal 30

Culverts-Treated Wood 30

Storm Drain-Cast Iron 30

Storm Drain-Concrete 40

Storm Drain-Ditch and/or Trench Not Capitalized

Storm Drain-Metal Corrugated 30

Storm Drain-Plastic 25

Ministry of Community Services
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Appendix A: Converting Declining Balance Rates into Useful Life

When researching the amortization of tangible capital assets, there were a small number of
sources that used declining balance as a rate for amortization, most prominently the federal
government’s guidelines for Capital Cost Allowance (CCA). Therefore, this information needed
to be converted into useful lives, in order to maintain consistency between sources. For the
purposes of converting declining value into useful life, it is assumed that residual value will be
10% (although this assumption does not impact the calculation of useful life). Therefore, the
formula for converting declining balance into useful life is:
e 0.1x=x(1-y)"

e X = baseline value of an asset (arbitrarily set at $100)

e y=rate of declining balance

e n =useful life

Ministry of Community Services 21
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Bamfield Water System File: 2072
Infrastructure Renewal Plan Annual Contributions Date: May 13, 2021
Description Pipe Expected Service Life Reservoir Current Rate of
PVC poly poly/PVC |PVCglued| Permastran | Sclairpipe HDPE ? Bolted Steel Year Inflation (i) Interest (r)
Years 80 80 80 80 80 80 80 80 35 2021 2.5% 0.5%
. L Year 2021 Future Annual
Pipe Service Life Lo
Year Replacement Replacement | Contribution
Road Name/Location Length Dia. . Pressure Installed Expected | Remaining | Unit Rate Total Cost Total Cost Required
Material
(m) (mm) Class (years) (vears) ($/m) ®) ®) ®)

Water Supply Main (from Sugsaw Lake)

From Lake - Grappler Inlet 823 250 Permastran CL 150 1980 80 39 $825 $678,942 $1,778,539 $37,898

457 150 PVC CL 150 1980 80 39 $715 $ 326,898 $ 856,334 $18,247

Grappler Inlet (submarine Pipeline) 1,737 150 poly Series 80 1980 80 39 $715 $1,242,212 $ 3,254,068 $69,339
Water Treatment Plant

Building 15 5 Wood 2018 40 37 $1,500 $114,750 $286,112 $6,491

Water Treatment Tank 1 Stainless Steel 2018 25 22| $350,000 $ 350,000 $602,550 $24,777

Building Electrical 1 2018 20 17 $25,000 $25,000 $ 38,040 $2,075

Pumps, Valves, Blowers, Analyzers, Meters 1 2018 30 27| $20,000 $20,000 $ 38,956 $1,273

System Process Controls 1 2018 10 7| $20,000 $20,000 $23,774 $3,310

UV System 1 2018 25 22 $ 40,000 $ 40,000 $ 68,863 $2,832

Chlorination System 1 2018 25 22 $ 25,000 $ 25,000 $43,039 $1,770

Treated Water Holding Tanks 2.9 3 PE 2018 35 32 $300 $ 18,449 $ 40,657 $1,093
Pump Station

Pumphouse Building (concrete foundation) 55 45 Wood 2010 40 29 $1,500 $37,125 $75,973 $2,289

Piping & Appurtanences 1 2010 40 29| $50,000 $50,000 $102,320 $3,082

Building Electrical 1 2010 20 9 $20,000 $20,000 $24,977 $2,678

Pump and Motor 2 2010 20 9 $ 15,000 $ 30,000 $ 37,466 $4,018

System Process Controls 1 2010 20 9 $5,000 $5,000 $6,244 $670

Generator 1 2010 20 9 $ 30,000 $ 30,000 $ 37,466 $4,018

Equipment Storage Building (no foundation) 4.8 2.7 Wood 2010 20 9 $1,000 $4,800 $5,995 $643
Water Storage Reservoirs

Reservoir No. 1 180 m3 7.3 5.6  Bolted Steel 1981 35 (5) $850 $ 152,830 $135,079 $ 152,830

Reservoir No. 2 360 m3 7.3 7.9 Bolted Steel 1999 35 13 $800 $ 287,709 $ 396,610 $ 28,865
East Bamfield Water Distribution System
Tower Rd

Grappler Rd - North Rd 525 50 PVC ? 1981 80 40 $340 $178,500 $479,284 $9,908
Grappler Inlet Submarine Main

North Rd - north side 200 50 poly ? 1981 80 40 $340 $ 68,000 $182,584 $3,774
Grappler Rd

pumphouse - Frigate Rd 350 150 PVC CL 150 1981 80 40 $530 $ 185,500 $498,079 $10,296
Frigate Rd

Grappler Rd - Bamfield Rd 155 150 PVC CL 150 1981 80 40 $530 $82,150 $220,578 $4,560

Bamfield Rd - west end 60 150 PvC CL 150 1981 80 40 $530 $31,800 $85,385 $1,765
Pachena Rd

Grappler Rd - Nuthatch Rd 355 50 poly/PVC Series 160 1981 80 40 $340 $120,700 $324,087 $6,700
Nuthatch Rd

Pachena Rd - west end 255 100 PVC CL 150 1981 80 40 $410 $104,550 $280,723 $5,803
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Bamfield Water System File: 2072
Infrastructure Renewal Plan Annual Contributions Date: May 13, 2021
Description Pipe Expected Service Life Reservoir Current Rate of
PVC poly poly/PVC |PVCglued| Permastran | Sclairpipe HDPE ? Bolted Steel Year Inflation (i) Interest (r)
Years 80 80 80 80 80 80 80 80 35 2021 2.5% 0.5%
. . Year 2021 Future Annual
Pipe Service Life Lo
Year Replacement Replacement | Contribution
Road Name/Location Length Dia. . Pressure Installed Expected | Remaining | Unit Rate Total Cost Total Cost Required
Material
(m) (mm) Class (vears) (years) ($/m) ®) ®) %)

Waterfront SRW

Frigate Rd - Nuthatch Rd 320 150 PVC CL 150 1981 80 40 $530 $ 169,600 $ 455,387 $9,414
Bamfield Rd

Frigate Rd - Hull Rd 235 150 PvC CL 150 1981 80 40 $530 $ 124,550 $ 334,425 $6,913
East/West SRW

Bamfield Rd - Seaboard Rd 105 50 pPvC Series 160 1981 80 40 $340 $ 35,700 $ 95,857 $1,982
Seaboard Rd

north end - south end 140 25 poly ? 1981 80 40 $320 $ 44,800 $120,291 $2,487
Rance Island Submarine services

Seaboard Rd - Rance Island, north end 100 25 poly ? 1981 80 40 $320 $ 32,000 $85,922 $1,776
HullRd

Bamfield Rd - Pachena Rd 80 150 pPvC CL 150 1981 80 40 $530 $42,400 $113,847 $2,353
Pachena Rd

Hull Rd - north 30 50 PvC ? 1981 80 40 $340 $10,200 $27,388 $ 566

Hull Rd - Binnacle Rd 220 150 PvC CL 150 1981 80 40 $530 $ 116,796 $ 313,606 $6,483
Binnacle Rd

Pachena Rd - Seabird Way 80 150 pPvC CL 150 1981 80 40 $530 $42,400 $113,847 $2,353

Seabird Way - reservoir 405 150 pPvC CL 150 1981 80 40 $530 $ 214,650 $ 576,349 $11,914
Seabird Way

Binnacle Rd - Whistlebouy 200 50 ? ? 1982 80 41 $340 $ 68,000 $ 187,149 $ 3,756
Whistlebouy

Seabird Way - east end 130 50 ? ? 1982 80 41 $340 $ 44,200 $121,647 $2,441
South Bamfield Water Distribution System
Binnacle Rd

Pachena Rd - Bamfield Rd 125 150 pPvC CL 150 1982 80 41 $530 $ 66,250 $182,333 $ 3,659

Bamfield Rd - Bamfield Inlet foreshore 300 25 ? ? 2008 80 67 $320 $ 96,000 $502,077 $5,414
Burlo Island Submarine service

Bamfield Inlet foreshore - Cia Rock Rd 270 25 ? ? 2008 80 67 $320 $ 86,400 $ 451,869 $4,873
Bamfield Rd

Binnacle Rd - South Bamfield Rd 390 150 pPvC CL 150 1982 80 41 $530 $ 206,700 $ 568,878 $11,416

South Bamfield Rd - south end 395 50 poly 2008 80 67 $340 $ 134,300 $ 702,385 $7,575
Imperial Eagle Dr

Bamfield Rd - Imperial Eagle Dr 950 150 pPvC CL 150 1982 80 41 $530 $ 503,500 $1,385,728 $27,808
South Bamfield Rd

Imperial Eagle Dr - Heggstrom Rd 320 150 PVC CL 150 1982 80 41 $530 $ 169,600 $466,771 $9,367

Heggstrom Rd - west end 330 150 PVC CL 150 1982 80 41 $530 $ 174,900 $ 481,358 $9,660
Heggstrom Rd

South Bamfield Rd - waterfront 165 150 pPvC CL 150 1982 80 41 $530 $ 87,450 $240,679 $4,830
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Bamfield Water System File: 2072
Infrastructure Renewal Plan Annual Contributions Date: May 13, 2021
Description Pipe Expected Service Life Reservoir Current Rate of
PVC poly poly/PVC |PVCglued| Permastran | Sclairpipe HDPE ? Bolted Steel Year Inflation (i) Interest (r)
Years 80 80 80 80 80 80 80 80 35 2021 2.5% 0.5%
. L Year 2021 Future Annual
Pipe Service Life Lo
Year Replacement Replacement | Contribution
Road Name/Location Length Dia. . Pressure Installed Expected | Remaining | Unit Rate Total Cost Total Cost Required
Material
(m) (mm) Class (years) (vears) ($/m) ®) ®) ®)

West Bamfield Water Distribution System
Bamfield Inlet Submarine Main

Nuthatch Rd - Winston Ave 350 150  Sclairpipe  Series 125 1981 80 40 $2,143 $ 750,000 $2,013,798 $41,630
Winston Ave

Bamfield Inlet - Cape Beale Trail 110 150 PVC CL 150 1981 80 40 $530 $ 58,300 $ 156,539 $3,236
(To the North)
Cape Beale Trail

Winston Ave - The Mall 510 100 PVvC CL 150 1981 80 40 $410 $209,100 $561,447 $11,606

The Mall - Kings Rd 115 150 PVC CL 150 2009 80 68 $530 $ 60,950 $ 326,736 $3,454
The Mall

Cape Beale Trail - Bond St 110 100 PVC CL 150 1981 80 40 $410 $44,988 $120,797 $2,497
Bond St

The Mall - Westminster Ave 155 50 PvC Series 160 1981 80 40 $340 $52,700 $ 141,503 $2,925
Westminster Ave

Bond St - Regent St 95 50 PVC Series 160 1981 80 40 $340 $32,300 $386,728 $1,793
Regent St

Westminster Ave - The Malll 110 50 PvC Series 160 1981 80 40 $340 $ 37,400 $100,421 $2,076
Bond St

The Mall - Burlington Ave 165 100 PVC Series 160 1981 80 40 $410 $67,650 $181,645 $3,755
Burlington Ave

Bond St - Scotts Ln 80 50 PVvC ? 1985 80 44 $340 $27,200 $80,616 $1,485

Bond St - Regent St 90 50 PVC Series 160 1981 80 40 $340 $30,600 $82,163 $1,698
Regent St

Burlington Ave - south 60 50 PVC Series 160 1981 80 40 $340 $20,400 $54,775 $1,132
Wickhams Ln

Burlington Ave - Customs House Ln 115 100 ? ? 1981 80 40 $410 $47,150 $126,601 $2,617

Customs House Ln - Christophers Ln 60 50 ? 1981 80 40 $340 $20,400 $54,775 $1,132
SRW off Wickhams Ln

60 m north of Burlington - east 60 50 ? ? 1981 80 40 $340 $20,400 $54,775 $1,132
Christophers Ln

Wickhams Ln - Scotts Ln 95 50 ? ? 1981 80 40 $340 $32,300 $86,728 $1,793
Michelens Ln

Christophers Ln - 53 m north 55 50 ? ? 1981 80 40 $340 $18,700 $50,211 $1,038

53 m north - cul-de-sac end 125 50 ? ? 1981 80 40 $340 $42,500 $114,115 $2,359
SRW off Michelens Ln

53 m north - west 110 50 PvC Series 160 1981 80 40 $340 $ 37,400 $100,421 $2,076

Page 3 of 4




Bamfield Water System File: 2072
Infrastructure Renewal Plan Annual Contributions Date: May 13, 2021
Description Pipe Expected Service Life Reservoir Current Rate of
PVC poly poly/PVC |PVCglued| Permastran | Sclairpipe HDPE ? Bolted Steel Year Inflation (i) Interest (r)
Years 80 80 80 80 80 80 80 80 35 2021 2.5% 0.5%
. L Year 2021 Future Annual
Pipe Service Life Lo
Year Replacement Replacement | Contribution
Road Name/Location Length Dia. . Pressure Installed Expected | Remaining | Unit Rate Total Cost Total Cost Required
Material
(m) (mm) Class (vears) (years) ($/m) ®) ®) ®)
(To the West)
Kings Rd
Cape Beale Trail - Wyton Rd 390 150 PVC CL 150 2009 80 68 $530 $ 206,700 $ 1,108,060 $11,715
Wyton Rd
Kings Rd - Brady's Beach Trail 125 150 PVC CL 150 2008 80 67 $530 $ 66,250 $ 346,485 $3,737
Brady's Beach Trail
Wyton Rd - Mathers Ln 65 50 PVC Series 160 1981 80 40 $340 $22,100 $59,340 $1,227
Wyton Rd - 330 m south 330 50 PvC Series 160 1981 80 40 $340 $112,233 $301,354 $6,230
330 m south - Winston Ave 275 50 poly 2008 80 67 $340 $93,500 $ 489,002 $5,273
Mathers Ln
Brady's Beach Trail - west end 90 50 PVC Series 160 1981 80 40 $340 $ 30,600 $82,163 $1,698
(To the South)
Cape Beale Trail
Winston Ave - Wild Duck Rd 190 100 PVvC Series 160 1981 80 40 $410 $77,900 $ 209,166 $4,324
Wild Duck Rd
Cape Beale Trail - east foreshore 120 50 PVC Series 160 1981 80 40 $340 $40,800 $109,551 $2,265
Caple Beale Trail - Crane Rd 180 50 PVC Sched 40 2009 80 68 $340 $61,200 $328,076 $ 3,469
Crane Rd
Wild Duck Rd - north end 65 50 PVC Series 160 2009 80 68 $340 $22,100 $118,472 $1,253
SRW South of Wild Duck Rd
Cape Beale Tralil - south 180 50 PVC Series 160 1981 80 40 $340 $61,200 $ 164,326 $3,397
south - east 65 50 PVC ? 1985 80 44 $340 $22,100 $ 65,500 $1,207
east - south 50 50 PvC ? 1985 80 44 $340 $17,000 $50,385 $928
south - east towards foreshore 20 50 poly ? 1985 80 44 $340 $ 6,800 $20,154 $371
east toward foreshore - foreshore 15 50 PVC ? 1985 80 44 $340 $5,100 $15,115 $278
Submarine pipeline
West Bamfield foreshore to Burlo island 90 50 HDPE ? 1985 80 44 $525 $ 47,250 $ 140,040 $2,580
Burlo island north end - Heggstrom Rd 1,200 50 HDPE ? 1987 80 46 $525 $ 630,000 $1,961,726 $34,222
Water Distribution System Appurtenances
Service Connection 207 1982 80 41 $2,000 $ 414,000 $1,139,407 $22,865
Fire Hydrant 26 1982 80 41 $6,100 $ 158,600 $ 436,497 $8,759
Stand Pipe 22 1982 80 41 $ 3,400 $74,800 $ 205,864 $4,131
Air Release Valve 17 1982 80 41 $ 3,400 $57,800 $ 159,077 $3,192
Total Length of Supply Main Pipe 3,018 m Total:| $10,558,783 | $29,456,126 $ 760,601
Total Length of Distribution Main Pipe 13,210 m Total Rounded:| $ 10,600,000 | $ 29,500,000 $ 760,000
Combined Total 16,228 m [ average: | 70 39 | Number of Serviced Parcels: 207
Notes: Annual Cost Per Parcel: $3,674
1 Permastran: Epoxy-fiberglass wrapped plastic pipe. | Annual Cost Per Parcel, Rounded: $3,675
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