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STANDARD LIMITATIONS
This report was prepared by MMM Group Limited (MMM) for the account of The City of Revelstoke
(the Client). The disclosure of any information contained in this report is the sole responsibility of the
client. The material in this report reflects MMM’s best judgment in light of the information available to
it at the time of preparation. Any use which a third party makes of this report, or any reliance on or
decisions to be made based on it, are the responsibility of such third parties. MMM accepts no
responsibility for damages, if any, suffered by a third party as a result of decisions made or actions
based on this report.
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1.0

EXECUTIVE SUMMARY

1.1

Background

MMM Group Limited (MMM) has been retained by the City of Revelstoke (City) to prepare an assessment
of the existing potable water distribution system for the area of Big Eddy, which is within the City limits.
The water system is currently owned and operated by a private utility called Big Eddy Waterworks. The
City is considering acquiring the water utility and the first step in this process is to undertake a review of
the water system. The objective of this report is to provide a strategic short and long-term planning tool for
identifying and implementing water system improvements.
The acquisition study analyzes the current deficiencies in the water system, and provides
recommendations for infrastructure upgrades. The study also contains a financial review, which addresses
the utility’s ownership, revenue and expenditures, in order to ensure a financially stable utility. The
financial review includes a rate structure analysis, which compares various funding scenarios, and a
recommended rate structure.
In this respect, the financial plan can be thought of as a phased planning approach with Phase I being the
current short-term capital improvement plan (0-5 year system needs) and Phase II encompassing longer
(5-20 year) planning horizons.

1.2

Existing System

The area of Big Eddy is located at the west end of the City of Revelstoke and is separated from the main
part of the City by the Columbia River. The Big Eddy water system provides service to approximately 750
residents and several businesses, as well as fire protection for the community. Water supply is provided to
the system from two wells at the west end of the area. From the wells, water is pumped into the
distribution system and up to an above-ground reservoir through a non-dedicated main. The reservoir then
feeds water by gravity back into the distribution system. The system was initiated in 1956 and there have
since been extensive improvements, including the wells, reservoir and reservoir supply main, which were
installed in 1980. It is expected that certain components of the system are ageing, undersized and/or
lacking. As such, it is evident that the system is in need of upgrades to bring it up to current standards.
Currently, the infrastructure of the Big Eddy water system is not owned by any level of government. The
system is operated and maintained by Big Eddy Waterworks and funded by utility fees that are collected
from the residents of Big Eddy. The intention of the proposed financial plan and ownership model is to
treat the Big Eddy system as a fully independent utility, which is to be fully reliant upon generating its own
revenues to offset expenditures.
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1.3

Recommendations

Based upon our review and analysis of the Big Eddy Water System, MMM recommends that:
►

An adequate level of asset management be employed now and in the future to ensure that the Big
Eddy water system is operating in a sustainable manner;

►

The City take ownership of the Big Eddy water system;

►

The City identify and rectify any property issues with respect to the water system;

►

The City consider instituting water metering, particularly for commercial and industrial users;

►

The City confirm existing system information and undertake water modelling prior to detailed design of
any infrastructure upgrades;

►

Infrastructure upgrades to the existing system be performed as outlined in this report. These upgrades
include the following:
o

Establishing a dedicated feed to the reservoir;

o

Constructing a third well and eventually rehabilitating/upgrading the existing wells;

o

Constructing a second reservoir;

o

Replacing/upgrading undersized watermains supplying commercial/industrial areas;

o

Replacing ageing watermains in the remainder of the system; and

o

Installing a SCADA system to monitor and control operations.

Costs and timing of the upgrades are further discussed in the report;
►

A revised rate structure be employed to ensure that the residents of Big Eddy are wholly funding the
Operations and Maintenance (O&M) of the Big Eddy system and contributing to capital improvements.
A recommended rate structure is included in the report; and

►

The City seek out senior government grant funding opportunities so that improvements can be
completed with less financial impact to the Big Eddy rate payers.
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2.0

INTRODUCTION

The City of Revelstoke has retained MMM to prepare an acquisition study to analyze the operation of the
Big Eddy water utility. The intention of the report is to ensure a financially sustainable water utility that
provides an acceptable level of service to its customers. The subsequent sections of this report provide
the following:
► A description of the existing water distribution system;
► An analysis of the system as it relates to current servicing levels;
► Recommendations for infrastructure upgrades;
► A review of historical revenue and expenditure for the water utility;
►

An analysis of the ownership model for the water utility; and

►

An analysis of the funding of future operations, maintenance and capital improvements.

2.1

Asset Management

The operation and maintenance (O&M) of infrastructure is generally the responsibility of the local
government that maintains ownership. The costs associated with this are primarily funded by utility fees
and/or taxes. In the case of the Big Eddy water system, the infrastructure is not owned by a local
government and is operated and maintained by Big Eddy Waterworks and funded by utility fees from the
residents of Big Eddy. The City is considering assuming ownership and O&M of the water system.
The concept of asset management, as it relates to municipal infrastructure, is a balance between providing
an acceptable level of service while minimizing financial implications. This involves:
►

The analysis of existing infrastructure as it relates to current and future servicing demands;

►

The comparison of long term maintenance costs of ageing infrastructure versus the costs for
replacement. At a certain point, the cost of ongoing maintenance will out-pace the replacement costs;
and

►

The balancing of revenues and expenditures for the system.

Based on our review and understanding of the existing Big Eddy water system, it is evident that that
replacements and/or upgrades will be required in the near future. It is our understanding that Big Eddy
Waterworks has been notified of many of these issues by Interior Health during their assessment of the
water system. The costs, timing, and funding of this work is discussed further in this report.
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3.0

EXISTING WATER SYSTEM

3.1

System Overview

The area of Big Eddy is located at the west end of the City of Revelstoke and is separated from the main
part of the City by the Columbia River. The Big Eddy water system provides service to approximately 260
residential lots (750 residents) and 30 commercial/industrial properties. It also provides water service for
irrigation purposes as well as fire protection for the area. Water supply is provided to the system from two
wells at the west end of the service area. From the wells, water is chlorinated and then pumped into the
distribution system, up to an above-ground reservoir through a non-dedicated main. The reservoir then
feeds water by gravity back into the distribution system. The system was initiated in 1956 and included
watermains up to 100mm diameter. Over time, additional upgrades and replacements have been
completed to maintain and expand the system. The wells, reservoir and reservoir supply main were
installed in 1980, before which the system was supplied by surface water from Dolan Creek. Please refer
to Figure 1 for a schematic of the existing water system.

3.2

Water Supply

The water supply for Big Eddy originates from two wells in the west end of the service area. The wells
were constructed and commissioned in 1980 and are housed in two separate pump house structures. Well
1 is a shallow (23m) 10” (250 mm) diameter well and well 2 is a deep (85m) 8” (200 mm) diameter well.
Big Eddy Waterworks is currently in the process of undertaking a Source Water Protection Plan (SWPP),
being prepared by Western Water Associates Limited. This preliminary investigation for the study states
that the original yield of the wells was 250 Igpm (18.9 L/s) each and that each pump typically operates up
to 200 USgpm (12.6 L/s). Generally, the pumps run separately, but occasionally run simultaneously. As
such, it is expected that the pumps are the limiting factor in the supply capacity. Generally the wells and
pump houses are in good condition, however there is no provision for emergency backup power in the
event of an outage. The City has indicated that it does have a portable backup generator that may be
available during an extended power outage.
The current treatment process for the source water is chlorine injection at the well head. Based on
preliminary investigation for the SWPP, the raw groundwater quality meets the health-based Guidelines for
Canadian Drinking Water Quality (GCDWQ) and generally meets Aesthetic Objectives (AO) with the
exception of Manganese levels in Well 2, which is just above the guideline. As such, it is not an immediate
source of concern; however Health Canada is currently reviewing Manganese and considering instituting a
MAC. Turbidity and bacteriological levels are also within acceptable ranges. Through the SWPP, a Stage
1 assessment of the potential for the wells to be considered Groundwater at Risk of Containing Pathogens
(GARP) or Groundwater Under the Direct Influence of Surface Water (GUDI) has been completed. The
Stage 1 screening indicates that Well 1 may be considered GUDI/GARP while Well 2 is a low risk. The
study concludes that the current treatment is sufficient and additional filtration and/or UV inactivation is
likely not necessary. However, a lack of a dedicated main to the reservoir may result in insufficient contact
time for the chlorine and high residual chlorine levels for customers upstream of the reservoir.
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3.3

Water Storage

Chlorinated water from the wells is pumped into the distribution network, up to an aboveground concrete
storage reservoir. As noted above, there is no dedicated supply line from the well to the reservoir. The
reservoir was constructed in 1980 in conjunction with the wells and is estimated to have a storage capacity
of approximately 1,400 m³ (370,000 USGal). Storage at the reservoir serves to balance the fluctuations in
demands to allow for reasonable cycling of the pumps, and also provides fire flow and emergency storage.
Water is fed from the reservoir by gravity back into the distribution system and to the ultimate end user.
Generally the reservoir is understood to be in good condition; however, there has been some leakage
observed at the joint halfway up the tank.

3.4

Water Distribution

The transmission and distribution system for Big Eddy consists of approximately 13,450 m of watermains.
The watermains within the system are 25-300mm (1-12”) diameter pipes of various material types which
were installed from 1956 to present. Please refer to Figure 1 for an illustration of the distribution network
including pipes sizes, materials and install date. It should be noted that records of the distribution system
are somewhat incomplete/inconclusive. The information presented below is based on the best records
available and consultation with Big Eddy and City Staff.
From the wells, a 200mm diameter asbestos concrete (AC) watermain extends north and then east along
Big Eddy Road to just west of Highway 23. At this location it connects to a 300mm AC watermain which
feeds up to the reservoir. This main also connects to the distribution system at Big Eddy Road and
Highway 23 through a gate valve. These mains were constructed in 1980 and at the time could have
served as a dedicated feed between the wells and the reservoir. Since then, additional connections have
been made to the 200mm main west of Highway 23 to service lots on Bell Road, Sandstone Road and
Boulder Road. As noted above, this may result in insufficient contact time for the chlorine as these areas
would frequently receive their water directly from the wells, rather than from the reservoir.
From the reservoir, an additional 200mm AC watermain feeds back into the distribution system, with one
connection before Big Eddy Road, to service Tum Tum Crescent and Ohlhausen Road. This 200mm main
used to feed the system from the previous water source; a dam structure located on Dolan Creek near the
reservoir. These components were both installed in 1965. When the new reservoir was constructed, a
segment of the existing 200mm main was removed to split the line into two parts. This was done in order
to make connections between the reservoir and both the dam and the distribution network, with a series of
valves to control water movement. As such, the dam could potentially serve as emergency storage in the
event of a fire; however this would result in non-potable water entering the system and is not ideal.
The 200mm line, which feeds down from the reservoir, connects to a 150mm AC line on Big Eddy Road
immediately west of Highway 23. It is understood that this 200mm main does not make a connection with
the 200 mm line from the wells. The 150 mm main on Big Eddy Road extends east and conveys flows to
the main part of the distribution system. It is assumed that this line was installed in 1965. The system in
this area is composed of mains ranging in size from 50-150mm and supplies water to a mix of residential
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units and commercial/industrial lots. The table below summarizes the breakdown of pipe size, age and
material throughout the entire system.
Size

Length

(mm)

(m)

25-50

Percent

Install Date

4,090

30%

1956-1975

100

640

5%

150

6,060

200

Length

Length

Percent

Material

4,310

32%

GI

230

2%

1975-1985

4,670

35%

AC

5,640

42%

45%

1985-2000

250

2%

PVC

3,670

27%

1,880

14%

2000-2015

-

-

Poly

3,910

29%

300

780

6%

Unknown

4,220

31%

Unknown

-

-

Total

13,450

100%

Total

13,450

100%

Total

13,450

100%

(m)

(m)

Percent

As shown above, a large portion of the existing system is comprised of 150mm diameter watermains
(approximately 6,060m or 45%). These pipes are generally large enough to supply all domestic demands
and provide fire protection for residential areas; however, they may not be able to supply fire flows for
commercial, institutional or industrial land uses. There is also a significant amount of 25-100mm diameter
watermains (approximately 4,730m or 35%). These pipes may be able to provide domestic demands, but
likely are not sufficient for any amount of fire flow. The only watermains larger than 150mm diameter are
the 200mm and 300mm mains between the wells and the reservoir.
It is understood that the majority of the 150mm AC watermains where installed prior to the wells and
reservoir in 1980. We expect that they were installed in 1965 along with the original Dolan Creek intake.
As such, a large portion of the existing watermains were installed prior to 1975 (approximately 4,310m or
32%). These watermains are currently in the range of 40-60 years old. An additional 4,670m (35%) was
installed between 1975 and 1985 and are in the range of 30-40 years old. The generally accepted life
expectancy of a water distribution system from this era is in the range of 60 years; however, different
materials and components will have varying expectancies. For the purposes of this report, it has been
assumed that the iron and AC pipes will have a life expectancy of 60 years, while the PVC pipes will last
longer (75+ years). These lifespan values are based on the Water Comptrollers ‘Standard Depreciation
Rates for Private Water Utilities in British Columbia’. As such, a significant portion of the watermains are
currently nearing their life expectancy and will likely reach the end of their lifespan within the next 20
years.
The watermain feed from the wells to the reservoir was installed in 1980 and is expected to be serviceable
through the timeframe of this study. Since these upgrades, improvements to the distribution system have
been minimal and consist primarily of replacing small diameter (50-100mm) galvanized iron (GI) with
PVC/Poly. A few additional sections of PVC pipe have been installed over this period. These upgrades
make up the majority of the 4,200m of watermain with ‘unknown’ install date. In general, the PVC
watermains in the system are not a source of concern. In some locations, the small diameter mains have
been installed parallel to larger (150mm) mains in order to provide residential domestic flows. This
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situation is not ideal, but is not a source of concern prior to pipe replacement due to age and condition of
these assets. However, there are some commercial/industrial areas that are serviced solely by 25-50mm
mains, which may not be able to provide sufficient domestic flows and prohibit the installation of additional
fire hydrants.

3.5

System Monitoring and Communication

Based on discussion with Big Eddy Waterworks staff, it is understood that the monitoring and
communication for the system is minimal. This communication system consists of a hard wired connection
from the reservoir to the pump houses to control the operation of the pumps, based on water levels in the
reservoir. In the event of an issue at the pump house, an alarm is sent to the Operator’s cell phone
indicating one of seven potential problems. The Operator would then have to go to the pump house to
investigate and resolve the issue as there is no capacity for remote operation. There is currently no means
of metering in place to monitor the consumption of water use. Metering is a good way of determining
usage and leakage, as well as encouraging conservation.

3.6

Property Considerations

Based on the mapping provided, it appears that the majority of the infrastructure for the system is within
road right of ways. The City has also confirmed that there is a right of way in place for the wells and the
connecting watermain. However, there are a few components of the system that appear to be on private
property:
► The reservoir, connecting feeds and access road;
► Watermain at the south end of Sandstone Road;
► Watermain and hydrant north of Big Eddy Road, west of Highway 23;
► Watermain east of Begbie Road, north of Nixon Road; and
► Watermain connecting the end of Pigeon Drive to Griffiths Road.

It should be noted that the level of detail of the mapping reviewed is not sufficient to confirm all property
issues. As such, there may be additional conflicts which the City will have to identify and rectify if they
move forward with the acquisition of the system.
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4.0

HYDRAULIC ANALYSIS

4.1

Evaluation Criteria

In our review of the system hydraulics, we have utilized the following design criteria from the City of
Revelstoke Subdivision, Development and Servicing Bylaw No. 1846:
► Domestic Design Flows

o Average Daily Flow: 900 L/cap/day
o Peak Daily Flow: 2,400 L/cap/day
o Peak Hour Flow: 4,000 L/cap/day
►

Design Population Density
o Single Family: 3.0 people/dwelling
o Multi-Family: 2.0 people/dwelling

►

Fire Flow Requirements:
o Single and Two Family Residential: 60 L/s for 1.5 hour duration
o Three and Four Plex Housing: 90 L/s for 1.8 hour duration
o Apartments and Row Housing: 150 L/s for 2 hour duration
o Commercial/Institutional: 150 L/s for 2 hour duration
o Industrial: 225 L/s for 3.0 hour duration

► Pressure Ranges:

o Maximum Static Pressure: 820 kPa (120 psi)
o Minimum Static Pressure: 280 kPa (40 psi)
o Minimum System Pressure at peak hour: 250 kPa (36 psi)
o Minimum System Pressure at fire flow conditions: 140 kPa (20 psi)
►

Maximum Design Velocities:
o Supply, Reservoir and Trunk Mains: 2.0 m/s
o Distribution Lines: 2.0m/s at peak hour flow; 4.0 m/s under fire flow conditions

►

Minimum Pipe Sizes:
o Residential: 150mm (100 mm for domestic service on permanent dead-end roads)
o Commercial/Industrial/Institutional: 200 mm

►

Hydrant Spacing:
o Single-family Residential: 200 m
o High density residential, Commercial/Industrial/Institutional: 100 m

4.2

Water Usage

The Big Eddy system services approximately 750 residents and 30 commercial/industrial lots. Based on
the domestic design flows identified above, the theoretical water demands for Big Eddy are as follows:
►

Maximum Daily Demand (MDD): 1,800 m³/day (20.8 L/s)

►

Peak Hourly Demand: 125 m³/hour (34.7 L/s)
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Based on input from the City of Revelstoke, we have assumed a population growth rate of 1% annually,
which equates to a 22% increase over the 20 year period. This results in a 2035 population of 915 people
and the following 2035 theoretical water demands:
►

Maximum Daily Demand (MDD): 2,200 m³/day (25.4 L/s)

►

Peak Hourly Demand: 153 m³/hour (42.3 L/s)

It should be noted that the projections established above are based on expected growth rates which are
relatively modest. Based on discussion with City of Revelstoke Staff, it is expected that additional
residential development in Big Eddy will be minimal; however a single large commercial or industrial
development could have a significant impact on the future demands beyond what is projected above.

4.3

Supply Capacity

In order to ensure redundancy of water supply, the supply system should generally be sized to be able to
meet maximum day demands with the largest supply component out of commission. As noted in Section
3.2, the wells each have a capacity of approximately 13 L/s based on pump capacities. With a single well
pump running alone, there is insufficient capacity for the estimated current and future MDD’s of 20.8 L/s
and 25.4 L/s, respectively (as established in Section 4.2). With the two pumps running together, there is
just enough capacity to satisfy the 2035 MDD.

4.4

Storage Capacity

Typically, reservoirs for water distribution systems are sized to provide storage for daily use and
emergency situations. The minimum storage requirement is determined using the following formula:
Total Storage Required = A + B + C
Where:

A = Fire Storage
B = Equalization Storage (25% of MDD)
C = Emergency Storage (25% of A + B)

Using this formula along with the domestic demands and fire flows established previously, the 2035
storage requirements for Big Eddy have been calculated and are presented in the table below.
Storage Requirement

Storage Volume
(m³)

225 L/s for 3.0 hours*

2,430

B. Equalization Storage

25% of MDD

550

C. Emergency Storage

25% of A+B

745

Total Storage Required:

3,725

Total Storage Available:

1,400

Storage Component
A. Fire Storage

*Fire Storage is for the highest land use requirement (industrial)
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As such, it is expected that the current reservoir does not have sufficient capacity for the current or future
water demands, namely fire storage requirements for commercial/industrial lands use. However, it should
be noted that the reservoir would likely have sufficient capacity for domestic demands and residential fire
flow. Generally, storage requirements can be reduced if the system has uninterrupted water supply,
provided by pump redundancy and available backup power.

4.5

Distribution

As noted previously, the 150 mm diameter watermains in the system are typically large enough to supply
all domestic demands and provide fire protection for low-density residential areas. However, they may not
be sufficient to supply the required flows to high-density residential areas or commercial/industrial areas.
As per the City’s Servicing Bylaw, the minimum pipe size for these areas is 200mm. There is also a
significant amount of 25-100mm diameter watermains, which may be able to provide residential demands,
but likely are not sufficient for commercial/industrial demands or any amount of fire flow. The 150mm
watermain crossing of Highway 23 on Big Eddy Road is the only feed into the east end of Big Eddy and is
likely a limiting factor in providing commercial/industrial fire flows to this area.

4.6

Fire Protection

Based on record drawings, it appears that the hydrant spacing is not in accordance with the City’s
Servicing Bylaw, most notably in the commercial/industrial areas, where tighter coverage is required. The
existing hydrants are primarily fed from watermains 150mm and larger. As discussed, it is expected that
these mains are sufficient to provide fire protection to the residential areas of Big Eddy. However, the
existing distribution network is likely not adequate to supply commercial/industrial fire flows to all such
areas.
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5.0

RECOMMENDED INFRASTRUCTURE UPGRADES

Based on our review and understanding of the Big Eddy water system, it is evident that several
deficiencies exist and certain components are not up to current City standards. These deficiencies
generally relate to undersized, lacking, or ageing infrastructure. In addition, the system currently does not
have a dedicated feed to the reservoir. As noted above, it is expected that the system is sufficient to
provide both current and future domestic water demands, but not the required fire flows to certain areas.
As such, it is recommended that infrastructure upgrades be undertaken over the next twenty years. These
upgrades are identified below including estimated project costs. Please refer to Figure 2 for a schematic of
the proposed upgrades and Section 7 for proposed phasing and timing.

5.1

Supply

The following upgrades are recommended for the supply system:
►

Establish a dedicated feed from the wells to the reservoir: As noted previously, the lack of a dedicated
feed may result in a lack of chlorine contact time for costumers upstream of the reservoir. As such, we
recommend a dedicated feed to the reservoir be established. It is proposed that the existing 200mm
main on Big Eddy Road and the 200mm main up to the reservoir be utilized for the dedicated feed.
This would require the following work to be completed:
o Make a connection (cross) between the two 200mm watermains at Big Eddy Road west of
Highway 23, with gate valves on all four lines. Under normal conditions the valves east and
north of the cross would be closed. This work has an estimated cost of $20,000.
o Decommission the connections to the 200mm watermain on Big Eddy Road at Bell Road and
Sandstone Road. Reconnect to the existing 150mm watermain on the north side of Big Eddy
Road at Tum Tum Road. This work has an estimated cost of $30,000.
o Decommission the connection to the 200mm watermain on Tum Tum Cresent west of Highway
23. Reconnect to the 300mm watermain on the west side of Highway 23 and install a valve for
potential future isolation. Extend the dead-end mains on Tum Tum Drive and Ohlhausen Road
and connect to the 150mm watermain on the north side of Big Eddy Road. This work has an
estimated cost of $30,000.
This project has a total estimated cost of $80,000 and should be completed as soon as possible. Once
the dedicated reservoir feed is in place, the 300mm watermain would act as a separate feed from the
reservoir back down to the distribution system. For future repairs/replacement of the 200mm
watermain from Big Eddy Road up to the reservoir, the 300mm main could be used to feed the
reservoir by opening and closing valves at Big Eddy Road. In this temporary situation, there would not
be a dedicated feed to the reservoir.

►

Construct a third well: As noted previously, the existing wells do not have sufficient capacity to supply
current or future MDD with one well out of commission. As such, a third well with capacity equal to (or
greater than) the existing wells is required to supplement the supply. With this third well in place, any
two wells could supply the required MDD with one out of commission. This project has a total
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estimated cost of $150,000, which includes construction of a deep well and pump house structure and
supply and installation of a pump, valves, and piping. This should be completed as soon as possible.
►

Replace the existing 200mm watermain feed to the reservoir: The main was installed in 1965 and was
the original feed from the Dolan Creek reservoir. As this pipe is approximately 50 years old, it will
reach its life expectancy in the next 10 years and should be replaced. For the purposes of this report,
we have assumed a unit rate of $400/l.m. for replacement of existing mains, which includes
removal/abandonment of existing mains, installation of new mains including valves, hydrants and
fittings, connection to existing mains and service connections, and all required restoration. This
watermain is approximately 750m long, and thus this upgrade has an estimated project cost of
$300,000. Alternatively, consideration could be given to rehabilitating this main through relining or pipe
bursting, rather than full replacement. Based on the length, minimal number of connections, and
challenging terrain, this pipe would be a good candidate for one of these alternative approaches,
which would likely be less expensive and have shorter construction timelines.

►

Rehabilitate and upgrade the existing wells and pump houses: As noted previously, the existing wells
were commissioned in 1980; as such they are approximately 35 years old. There have been some
upgrades and replacements to the pump houses, however it is expected that additional upgrades and
rehabilitation of the wells will be required within the time frame of this report. Once the third well is in
place, the two existing wells can be taken offline (one at a time) to perform the required improvements.
This project has a total estimated cost of $150,000, which includes rehabilitation, replacement of
pump, motors, drives, valves and piping, and any required building improvements. It can be completed
in the longer term.

The upgrades proposed above are based on the expectation that the wells provide an acceptable water
supply (quality and quantity) and will continue to do so in the future. If this should change due to issues
with the supply or excessive growth in the Big Eddy area, consideration could be given to supplementing
or replacing the supply via a connection to the Revelstoke system. The feasibility of this connection has
not been analyzed through this report and would have to be confirmed through water modelling.

5.2

Storage

The following upgrades are recommended for the storage system:
►

Construct a second reservoir: As noted previously, the existing reservoir does not have sufficient
storage for current or future demands. Specifically, the volume is not sufficient to provide
commercial/industrial fire flows for the required duration. As such, a second reservoir with a capacity
of approximately 2,500m³ (660,000 USGal) should be constructed to supplement the volume of the
existing reservoir. This project has a total estimated cost of $2,000,000 which includes site
preparation, and supply, installation and connection of the new reservoir. The project should be
completed as soon as possible, following the initial upgrades to the supply system. At this time, minor
repairs to the existing reservoir should also be completed as required.
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5.3

Distribution

As noted previously, the existing distribution system is likely adequately sized to provide current and future
domestic demands; however it cannot provide sufficient fire protection for the commercial and industrial
areas. As such, the following upgrades are recommended for the distribution system:
►

Replace/upsize the watermain on Big Eddy Road across Highway 23: The existing 150mm watermain
is the only feed from the reservoir into the eastern part of Big Eddy, which includes commercial and
industrial land uses. It is expected that this main is a limiting factor in providing the required fire flows
to this area. As such, it is recommended that this section of watermain be replaced and upsized to a
300mm diameter pipe from the west side of Highway 23 to Begbie Road. In conjunction with this
upgrade, the main on the southeast side of Highway 23 should be replaced from Big Eddy Road to
Begbie Road and upsized to a minimum 200mm diameter (actual size to be determined by water
modelling). Based on a length of 1,100m, this upgrade has an estimated project cost of $440,000 and
should be completed following the initial improvements to the supply and storage components.

►

Replace/upsize the watermain in the northeast commercial/industrial area: The existing watermain
network in the Big Eddy Road/Begbie Road/Nixon Road quadrant is primarily composed of watermains
ranging in size from 50-150mm. Based on the presence of commercial and industrial land uses in this
area, the existing watermains are not sized in accordance with the City’s Bylaws and are not sufficient
to provide the required fire flows. As such these mains should be replaced and upsized to a minimum
200mm diameter (actual size to be determined by water modelling). Based on a total watermain length
of approximately 2,500m in this area (including Haines Road and Law Road), this upgrade has an
estimated project cost of $1,000,000 and should be completed following replacement of the Highway
23 crossing.

►

Replace/upsize the watermain in the southwest commercial/industrial area: The existing watermains
on Boulder Road, Sandstone Road and the north side of Big Eddy Road range in size from 50-150mm.
Based on the presence of commercial and industrial land uses in this area, the existing watermains
are not sized in accordance with the City’s Bylaws and are not sufficient to provide the required fire
flows. As such these mains should be replaced and upsized to a minimum 200mm diameter (actual
size to be determined by water modelling). Based on a total watermain length of approximately 750m
in this area, this upgrade has an estimated project cost of $300,000 and should be completed
following the two projects noted above.

►

General Watermain Replacement Program: Upon completion of the upgrades noted above, there will
be approximately 3,000m of watermain that will reach its life expectancy over the next 20 years. As
such, a program should be established to replace all of this infrastructure over the time frame of this
study. These replacements have a total estimated cost of $1,200,000 and can be completed in phases
or as specific conditions dictate. Minimum watermain sizes should be in accordance with the City’s
Bylaw, with actual sizing to be confirmed by water modelling. Consideration should be given in the
replacement program to pair watermain replacements with road upgrades where possible to minimize
overall cost. It should be noted that Big Eddy is currently serviced by septic. As such, it may be
possible to install sanitary sewer for parts of Big Eddy in conjunction with watermain upgrades;
however, further study would be required to determine the feasibility and cost.
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In undertaking the above noted upgrades, consideration should be given to replacing existing fire hydrants
and providing additional hydrants to supplement the existing hydrant coverage in order to achieve
maximum hydrant spacing in accordance with the City’s Bylaw and improve fire protection. Furthermore,
where there are smaller (25-50mm) PVC/Poly mains running parallel to larger mains being replaced, the
smaller mains should be decommissioned and the service connections connected to the new larger mains.
As noted previously, the information presented for the distribution system is based on the best available
records. Pipe sizes, material and ages should be confirmed and water modelling undertaken prior to any
detailed design.

5.4

Monitoring and Communication

An integral part of operating and maintaining a water utility is the monitoring and communication within the
system. As noted previously, the existing monitoring and communications system is very minimal and
basic. As such, we recommend the installation of a supervisory control and data acquisition (SCADA)
system. This central system would ideally be located within/near the existing pump houses and have
connections to various meters, monitors and alarms throughout the system. These would include items
such as flow and water level meters, quality monitors, and intrusion alarms installed at both the pump
houses and the reservoir. The system would require the ability for remote access to allow operators to
monitor and control the system from offsite. In conjunction with this upgrade, the existing pump houses
should be upgraded to allow for connection to a generator in the event of a power outage. This project has
an estimated cost of $70,000 and should be installed as soon as possible to improve the operations and
reliability of the system. The City should also consider instituting water metering to monitor consumption,
particularly for commercial and industrial users.
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6.0

OWNERSHIP

As noted above, Big Eddy Waterworks currently owns and operates the Big Eddy water system. The City
of Revelstoke is considering assuming ownership and O&M of the water system. The intention of this
report is to identify the most suitable long-term ownership model for operating and maintaining the system
in the future. Below is a description of two options for ownership models:
►

Status Quo: This is the current ownership model in place in which all O&M is undertaken by Big Eddy
Waterworks. In this model, costs for the system are funded by utility fees paid by the residents to Big
Eddy Waterworks. Continuing with this model would be the simplest approach and may not require all
of the upgrades noted above as Big Eddy would not be required to bring the system up to current
Revelstoke standards. However, there are still upgrades required by Interior Health and to ensure
adequate fire protection. Failing to upgrade the system may also limit future development opportunities
in the Big Eddy. It should also be noted there is no grant funding for capital improvements available to
private utilities or improvement districts, so 100% of improvements would have to be funded by the
utility users.

►

Revelstoke takes ownership of the Big Eddy system: In this model, the City would take ownership of
the system and would collect utility fees from the residents. The revenue from the utility fees would be
used to pay for O&M and capital improvements for the water system. This may require creating a
separate service area for the Big Eddy system as it is likely that the system will initially have higher
operating costs than the Revelstoke system. Once the Big Eddy system is brought up to current City
standards, the funding of the two systems could potentially be amalgamated. With the City taking
ownership of the system, there would be opportunity for grant funding from higher levels of
government to help pay for the recommended upgrades identified above. Furthermore, there would
likely be cost savings associated with sharing resources for O&M and administration. This is our
recommended ownership model.
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7.0

FINANCIAL PLAN

The objective of the financial plan is to ensure that the fee recovery strategy (water rates, taxes, etc.) is
sufficient to fund the anticipated costs for the system (O&M, required infrastructure upgrades, and
associated administrative costs). The financial analysis will provide a long-term projection (20 years) to
address the financial impact of maintaining the Big Eddy water system. The intention of the analysis is to
treat the Big Eddy system as a fully independent utility, which is to be fully reliant upon generating its own
revenue to offset expenditures. It should also be noted that Interior Health requires that water utilities show
that they have rates that support financial sustainability and asset management. Based upon the
recommended ownership model discussed in Section 6.0, the City would collect utility fees from the Big
Eddy residents to run the system.

7.1

Annual Expenditure Forecast

Big Eddy Waterworks monitors and records yearly revenues and expenditures on the water system. This
information is used to project future spending and establish yearly budgets. We have reviewed the
financial records over the last 6 years (2008-2013), which indicate that the utility has generally been
operating with a small annual surplus. As a result, the utility has accumulated a nominal surplus
(reserves). In general, we are comfortable that the utility has been properly managing the funding of
annual operations, maintenance and administrative costs. However, the expenses to date have been
limited to these annual costs, with little set aside for capital improvements. Furthermore, the majority of the
Big Eddy staff are essentially volunteers which skews the assessment of the system operating costs and
overall financials. If the City were to take over the system annual costs would likely increase as a result of
providing a part-time operator for the system.
The existing rate structure is based on a flat fee of $329.00 per year for residential services, $464.00 per
year for commercial services and $1,264.00-$1,814.00 for industrial services. It should be noted this
reflects a significant increase from the 2014 rates of $266.00 for residential services, and $374.00 for
commercial/industrial services. These rates include a $14 land tax charge which is also applied to parcels
that do not have a water service. It is expected that this increase is likely sufficient for the rates to cover
the increased annual costs that are anticipated. In comparison with the City of Revelstoke water utility
rates, these rates appear to be appropriate in the short-term, but should be reviewed on an annual basis.

7.2

Capital Expenditure Forecast

As noted above, the existing utility fees are sufficient to cover annual O&M costs but do not generate
sufficient reserves for capital improvements. As such, the City would need to collect additional revenue to
supplement the existing utility fee, in order to cover the costs of capital expenditures. This could be
accomplished by increasing the existing fee, or establishing a separate capital charge. In order to
determine a suitable amount, a proposed phasing plan (including timing) has been applied to the
recommended infrastructure upgrades outlined in Section 5.0. All costs are reported in current dollars.
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TOTAL CAPITAL EXPENDITURES
Phase 1 - Year 1

$5,690,000
$300,000

Establish Dedicated Feed to Reservoir

$80,000

Construct Third Well

$150,000

Install SCADA System

$70,000

Phase 2 - Year 3
Construct Second Reservoir
Phase 3 - Year 5
Replace Highway 23 Watermain Crossing
Phase 4 - Year 7
Replace Watermain in the NE Comm./Ind. Area
Phase 5 - Year 10

$2,000,000
$2,000,000
$440,000
$440,000
$1,000,000
$1,000,000
$600,000

Replace/Reline 200mm feed to Reservoir

$300,000

Replace Watermain in the SW Comm./Ind. Area

$300,000

Phase 6 - Year 15

$750,000

Rehabilitate/Upgrade existing Wells and Pumps

$150,000

General Watermain Replacement

$600,000

Phase 7 - Year 20
General Watermain Replacement

$600,000
$600,000

As determined above, the estimated total cost of the recommended upgrades is $5,690,000. Section 7.2.1
provides a rate structure analysis for funding the capital expenditures.

7.2.1

Capital Expenditure Rate Structure Analysis

Using the cost estimates and timing of capital improvements as established above, a financial analysis
was undertaken to determine a suitable rate structure to fund capital expenditures for the Big Eddy water
system. This analysis is included in Appendix A. The analysis compares the capital charge that would be
required for various levels of funding from the capital program (ranging from 33% to 100%). Other sources
of revenue such as grants from senior levels of government would be required to supplement the capital
program in all cases other than the 100% funding scenario.
It is expected that the City will fund the capital expenditures from the rates collected from the residents and
supplement as required by borrowing. An annual inflation rate of 3% has been applied to the cost
estimates and the same escalation rate has been assumed for the capital charge. The minimum revenue
required has been determined in order to ensure that the City does not have any remaining debt at the end
of the 20 year period.
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We understand that there are currently 284 connections serviced by the water utility (258 residential, 23
commercial and 3 industrial) and an additional 13 parcels that will be required to pay for capital
expenditures. For the purposes of the rate structure analysis, we have assumed a similar relationship
between the fees for residential, commercial and industrial connections to that of the current rate structure.
We have also assumed that the unserviced parcels will pay the same rate as residential connections. This
results in the following potential rate structures.
2015 Capital Charge
Funding Structure

Total
Revenue

Rate Per Connection/Parcel
Residential

Commercial

Industrial

Unserviced

100% Funding

$300,458

$937

$1,406

$4,687

$937

66% Funding

$198,302

$619

$928

$3,094

$619

50% Funding

$150,229

$469

$703

$2,344

$469

33% Funding

$99,151

$309

$464

$1,547

$309

It is recommended that the capital charge amount be determined based on the 33% Funding Structure.
This is based on the understanding that most grant programs are founded on one third local funding and
two thirds provincial/federal funding. This mitigates the financial impact to the local residents. The capital
charge under the 100% funding scenario represents the amount that would be required if no external
funding is available (i.e if the City does not take over the system).

7.3

Rate Structure Summary

As discussed above, it is expected that the current rate structure is sufficient to cover annual O&M costs
going forward. However, an increase to the existing fee or a separate charge is required to fund capital
expenses as shown below:
►

Residential: $309 per connection per year

►

Commercial: $464 per connection per year

►

Industrial: $1,547 per connection per year

►

Unserviced: $309 per parcel per year

These rates are proposed to escalate by 3% per year.
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8.0

CONCLUSIONS

Proper Asset Management and a well-guided Financial Plan are essential to providing sustainable
operation and maintenance of a municipal infrastructure system. Currently, the Big Eddy water system is
owned and operated by a private utility (Big Eddy Waterworks), utilizing revenues collected from the
residents. The current fee structure is sufficient to cover annual O&M, but does not generate sufficient
reserves for capital improvements. As such, a new model for ownership, operation, maintenance and
funding of the Big Eddy system is required to ensure compliance with Interior Health Requirements and
provide a system with adequate fire protection.
In general, it is understood that certain components of the existing system are ageing, undersized and/or
lacking. This can be summarized as follows:
►

The supply system does not have a dedicated feed to the reservoir

►

The source capacity is insufficient to supply current demands

►

The existing reservoir is insufficient to provide adequate storage for current demands

►

The distribution network has numerous ageing and/or undersized watermains

►

The existing monitoring and communication system is lacking

All of these factors result in a system that is deteriorating, cannot provide sufficient fire flow and is
susceptible to issues with water quality. As such, it is expected that infrastructure upgrades will be
required over the next 20 years. This can be done in phases, based on urgency and available funding. As
noted previously, these conclusions are based on the best information available at the time the report was
written. It is recommended that the City confirm the information regarding the existing system including
actual water consumptions/demands, capacities of the wells, pumps and reservoir, and existing pipe
information (size, age, material). Upon confirming these items, the City should undertake water modelling
to verify the conclusions of this report prior to the detailed design of any of the recommended upgrades.

City of Revelstoke | Big Eddy Water Acquisition Study
MMM Group Limited | 5114-045-000| January 2015

19

APPENDIX A – RATE STRUCTURE ANALYSIS

MMM GROUP
Project:
Project No:

Big Eddy Water Acquisition Study
5114-045-000

Rate Structure Analysis - Summary
Funding
Structure
100% Funding
66% Funding
50% Funding
33% Funding

2015 Capital Charge
Rate Per Connection/Parcel
Total
Revenue
Residential Commercial Industrial Unserviced
$300,458
$937
$1,406
$4,687
$937
$198,302
$619
$928
$3,094
$619
$150,229
$469
$703
$2,344
$469
$99,151
$309
$464
$1,547
$309

22/01/2015

MMM GROUP

Project:
Project No:

22/01/2015

Big Eddy Water Acquisition Study
5114-045-000

Rate Structure Analysis
100% Funding Rate Structure Analysis
Amount Borrowed (Year 1):

Opening Reserve Balance
Less Loan Repayment
Less Capital Expenditures
Plus Interest Earned
Plus Rates Collected
Closing Reserve Balance
Residential
Commercial
Industrial
Unserviced

$0.00

1
2015
$0.00
$0.00
-$300,000.00
$0.00
$300,457.55
$457.55

Year
2
3
4
5
6
7
8
9
10
11
12
13
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
$457.55
$309,933.39 -$1,490,011.86 -$1,236,194.38 -$1,455,060.36 -$1,179,500.74 -$2,073,766.05 -$1,807,929.47 -$1,517,715.31 -$1,984,436.04 -$1,679,868.03 -$1,347,957.92
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00 -$2,121,800.00
$0.00 -$495,223.88
$0.00 -$1,194,052.30
$0.00
$0.00 -$782,863.91
$0.00
$0.00
$0.00
$4.58
$3,099.33
-$74,500.59
-$61,809.72
-$72,753.02
-$58,975.04 -$103,688.30
-$90,396.47
-$75,885.77
-$99,221.80
-$83,993.40
-$67,397.90
$309,471.27
$318,755.41
$328,318.07
$338,167.61
$348,312.64
$358,762.02
$369,524.88
$380,610.63
$392,028.95
$403,789.82
$415,903.51
$428,380.62
$309,933.39 -$1,490,011.86 -$1,236,194.38 -$1,455,060.36 -$1,179,500.74 -$2,073,766.05 -$1,807,929.47 -$1,517,715.31 -$1,984,436.04 -$1,679,868.03 -$1,347,957.92 -$986,975.20

14
15
16
2028
2029
2030
-$986,975.20 -$595,091.92 -$1,304,819.81
$0.00
$0.00
$0.00
$0.00 -$1,134,442.29
$0.00
-$49,348.76
-$29,754.60
-$65,240.99
$441,232.04
$454,469.00
$468,103.07
-$595,091.92 -$1,304,819.81 -$901,957.74

17
2031
-$901,957.74
$0.00
$0.00
-$45,097.89
$482,146.16
-$464,909.47

18
2032
-$464,909.47
$0.00
$0.00
-$23,245.47
$496,610.54
$8,455.60

19
20
2033
2034
$8,455.60
$520,049.02
$0.00
$0.00
$0.00 -$1,052,103.63
$84.56
$5,200.49
$511,508.86
$526,854.12
$520,049.02
$0.00

13
2027
-$889,652.23
$0.00
$0.00
-$44,482.61
$282,731.21
-$651,403.63

14
2028
-$651,403.63
$0.00
$0.00
-$32,570.18
$291,213.14
-$392,760.67

15
2029
-$392,760.67
$0.00
-$748,731.91
-$19,638.03
$299,949.54
-$861,181.08

16
2030
-$861,181.08
$0.00
$0.00
-$43,059.05
$308,948.02
-$595,292.11

17
2031
-$595,292.11
$0.00
$0.00
-$29,764.61
$318,216.46
-$306,840.25

18
2032
-$306,840.25
$0.00
$0.00
-$15,342.01
$327,762.96
$5,580.70

19
2033
$5,580.70
$0.00
$0.00
$55.81
$337,595.85
$343,232.35

20
2034
$343,232.35
$0.00
-$694,388.40
$3,432.32
$347,723.72
$0.00

$937.47
$1,406.20
$4,687.33
$937.47

66% Funding Rate Structure Analysis
Amount Borrowed (Year 1):

Opening Reserve Balance
Less Loan Repayment
Less Capital Expenditures
Plus Interest Earned
Plus Rates Collected
Closing Reserve Balance
Residential
Commercial
Industrial
Unserviced

$0.00

1
2015
$0.00
$0.00
-$198,000.00
$0.00
$198,301.98
$301.98

2
3
2016
2017
$301.98
$204,556.04
$0.00
$0.00
$0.00 -$1,400,388.00
$3.02
$2,045.56
$204,251.04
$210,378.57
$204,556.04 -$983,407.83

4
2018
-$983,407.83
$0.00
$0.00
-$49,170.39
$216,689.93
-$815,888.29

5
2019
-$815,888.29
$0.00
-$326,847.76
-$40,794.41
$223,190.63
-$960,339.84

Year
6
7
8
9
10
11
12
2020
2021
2022
2023
2024
2025
2026
-$960,339.84 -$778,470.49 -$1,368,685.59 -$1,193,233.45 -$1,001,692.11 -$1,309,727.79 -$1,108,712.90
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00 -$788,074.52
$0.00
$0.00 -$516,690.18
$0.00
$0.00
-$48,016.99
-$38,923.52
-$68,434.28
-$59,661.67
-$50,084.61
-$65,486.39
-$55,435.64
$229,886.34
$236,782.93
$243,886.42
$251,203.02
$258,739.11
$266,501.28
$274,496.32
-$778,470.49 -$1,368,685.59 -$1,193,233.45 -$1,001,692.11 -$1,309,727.79 -$1,108,712.90 -$889,652.23

2
3
2016
2017
$228.77
$154,966.70
$0.00
$0.00
$0.00 -$1,060,900.00
$2.29
$1,549.67
$154,735.64
$159,377.71
$154,966.70 -$745,005.93

4
2018
-$745,005.93
$0.00
$0.00
-$37,250.30
$164,159.04
-$618,097.19

5
2019
-$618,097.19
$0.00
-$247,611.94
-$30,904.86
$169,083.81
-$727,530.18

6
7
8
2020
2021
2022
-$727,530.18 -$589,750.37 -$1,036,883.03
$0.00
$0.00
$0.00
$0.00 -$597,026.15
$0.00
-$36,376.51
-$29,487.52
-$51,844.15
$174,156.32
$179,381.01
$184,762.44
-$589,750.37 -$1,036,883.03 -$903,964.74

9
2023
-$903,964.74
$0.00
$0.00
-$45,198.24
$190,305.31
-$758,857.66

Year
10
11
2024
2025
-$758,857.66 -$992,218.02
$0.00
$0.00
-$391,431.96
$0.00
-$37,942.88
-$49,610.90
$196,014.47
$201,894.91
-$992,218.02 -$839,934.01

12
2026
-$839,934.01
$0.00
$0.00
-$41,996.70
$207,951.76
-$673,978.96

13
2027
-$673,978.96
$0.00
$0.00
-$33,698.95
$214,190.31
-$493,487.60

14
2028
-$493,487.60
$0.00
$0.00
-$24,674.38
$220,616.02
-$297,545.96

15
2029
-$297,545.96
$0.00
-$567,221.15
-$14,877.30
$227,234.50
-$652,409.91

16
2030
-$652,409.91
$0.00
$0.00
-$32,620.50
$234,051.53
-$450,978.87

17
2031
-$450,978.87
$0.00
$0.00
-$22,548.94
$241,073.08
-$232,454.73

18
2032
-$232,454.73
$0.00
$0.00
-$11,622.74
$248,305.27
$4,227.80

19
2033
$4,227.80
$0.00
$0.00
$42.28
$255,754.43
$260,024.51

20
2034
$260,024.51
$0.00
-$526,051.82
$2,600.25
$263,427.06
$0.00

2
2016
$150.99
$0.00
$0.00
$1.51
$102,125.52
$102,278.02

4
2018
-$491,703.91
$0.00
$0.00
-$24,585.20
$108,344.96
-$407,944.15

5
2019
-$407,944.15
$0.00
-$163,423.88
-$20,397.21
$111,595.31
-$480,169.92

6
2020
-$480,169.92
$0.00
$0.00
-$24,008.50
$114,943.17
-$389,235.24

9
2023
-$596,616.73
$0.00
$0.00
-$29,830.84
$125,601.51
-$500,846.05

Year
10
11
2024
2025
-$500,846.05 -$654,863.89
$0.00
$0.00
-$258,345.09
$0.00
-$25,042.30
-$32,743.19
$129,369.55
$133,250.64
-$654,863.89 -$554,356.45

12
2026
-$554,356.45
$0.00
$0.00
-$27,717.82
$137,248.16
-$444,826.11

13
2027
-$444,826.11
$0.00
$0.00
-$22,241.31
$141,365.60
-$325,701.81

14
2028
-$325,701.81
$0.00
$0.00
-$16,285.09
$145,606.57
-$196,380.33

15
2029
-$196,380.33
$0.00
-$374,365.96
-$9,819.02
$149,974.77
-$430,590.54

16
2030
-$430,590.54
$0.00
$0.00
-$21,529.53
$154,474.01
-$297,646.05

17
2031
-$297,646.05
$0.00
$0.00
-$14,882.30
$159,108.23
-$153,420.12

18
2032
-$153,420.12
$0.00
$0.00
-$7,671.01
$163,881.48
$2,790.35

19
2033
$2,790.35
$0.00
$0.00
$27.90
$168,797.92
$171,616.18

20
2034
$171,616.18
$0.00
-$347,194.20
$1,716.16
$173,861.86
$0.00

$618.73
$928.09
$3,093.63
$618.73

50% Funding Rate Structure Analysis
Amount Borrowed (Year 1):

Opening Reserve Balance
Less Loan Repayment
Less Capital Expenditures
Plus Interest Earned
Plus Rates Collected
Closing Reserve Balance
Residential
Commercial
Industrial
Unserviced

$0.00

1
2015
$0.00
$0.00
-$150,000.00
$0.00
$150,228.77
$228.77
$468.73
$703.10
$2,343.66
$468.73

33% Funding Rate Structure Analysis
Amount Borrowed (Year 1):

Opening Reserve Balance
Less Loan Repayment
Less Capital Expenditures
Plus Interest Earned
Plus Rates Collected
Closing Reserve Balance
Residential
Commercial
Industrial
Unserviced

$0.00

1
2015
$0.00
$0.00
-$99,000.00
$0.00
$99,150.99
$150.99
$309.36
$464.05
$1,546.82
$309.36

3
2017
$102,278.02
$0.00
-$700,194.00
$1,022.78
$105,189.29
-$491,703.91

7
2021
-$389,235.24
$0.00
-$394,037.26
-$19,461.76
$118,391.47
-$684,342.80

8
2022
-$684,342.80
$0.00
$0.00
-$34,217.14
$121,943.21
-$596,616.73

MMM GROUP
Project:
Big Eddy Water Acquisition Study
Project No: 5114-045-000
Rate Structure Analysis - Parameters and Assumptions
Capital Improvements
Cost
Year
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
Total:

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

Current
300,000
2,000,000
440,000
1,000,000
600,000
750,000
600,000
5,690,000

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

Inflated
300,000
2,121,800
495,224
1,194,052
782,864
1,134,442
1,052,104
7,080,486

Inflation Rate for Improvements:

3.0%

Interest Rates
Interest Rate on Loans:
Interest Earned on Reserve Funds:

5.0%
1.0%

Capital Charge
Annual Rate Increase:

3.0%

Connections/Parcels
Land Use

Number

Ratio

RxN

Residential
Commercial
Industrial
Unserviced

258
23
3
13

1
1.5
5
1

258
34.5
15
13

Total:

297

320.5

22/01/2015

