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1.0 EXECUTIVE SUMMARY

The report provides a source assessment of the Sanca Park water system located on the eastern
shores of Kootenay Lake. Given the recent events and new information that is available, the
RDCK is interested in taking a step back to re-evaluate the present system and potential options
for moving this system forward with a sustainable source of water that can be supplied and
treated in a cost effective manner. This report was developed to take the previous information
available and combine it with some new assessment information to identify a sustainable water
source for the Sanca Park Water System.

A comprehensive overview of community options has been undertaken including:

e Aregional water system with supply from a central source;
o Kootenay Lake source;

e Groundwater source;

e Alternative sources such as trucked water supply;

e Dissolving the community water system; and

e Utilize the existing Sanca Creek Water Source.

It was concluded that the current water source, Sanca Creek, is the preferred source. Water
supplied to the community from Sanca Creek is currently not treated and this contravenes the
Drinking Water Protection Act and Regulations.

Four treatment options are presented for the Sanca Creek Source:

1. A new intake and treatment works on Crown Land with access via the Forestry Services Road.
These treatment works would consist of basket strainers, two slow sand filtration cells, and
chlorine disinfection with a concrete contact tank. This system would be operated without
connection to the power grid;

2. Use the existing intake with treatment works at the end of Sanca Road in a below grade
structure. These treatment works would consist of basket strainers, coarse cartridge filters for
use during freshet only, UV disinfection, and chlorine disinfection with a pressure tank for
chlorine contact time for virus and bacteria disinfection.

3. Point of Entry Treatment at the property line with the required appurtenances for sand and
gravel control including a new intake and basket strainers as well as chlorine disinfection.

4. Although local well logs indicate that a well source may not be feasible to supply the
community demands the RDCK requested that a well option be priced based on certain
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assumptions. The RDCK should do additional investigation to confirm ground water quality in
the area and the capacity of a well to supply the community if this option is pursued.

Point of Entry Treatment has not been proven to work in Sanca through pilot studies and the
revised cost estimates based on recommendations from those pilot studies make the approach
the most expensive of the options.

Option 1 has the lowest lifecycle cost but has a higher capital cost than Option 2 and 4. All
options are significantly different in approach and we would recommend that these options be
reviewed with RDCK staff, the Community and IHA to determine the preferred approach.

Estimated yearly cost per connection based on 29 connections for Option 1 is $1,069 per
connection. Estimated yearly cost per connection based on 29 connections for Option 2 is $1,503
per connection. Estimated yearly cost per connection based on 29 connections for Option 3 is
$2,798 per connection. Estimated yearly cost per connection based on 29 connections for Option
4 is $1,450 per connection. This includes amortization for the required borrowing over 20 years,
operation and maintenance, and contributions to reserves for infrastructure renewal for the new
treatment works but not the renewal of the distribution system. The costs for option four may be
reduced to $683 per connection if Interior Health agrees to defer UV treatment and chlorine
contact for the well source and allows operator visits once per week. This would require
confirmation that any well drilled is not under the direct influence of surface water.

It is proposed that one year of Turbidity monitoring, UV Transmittance testing and flow recording
be undertaken to determine with certainty the treatment requirements and system integrity. This
approach could significantly reduce the size of the required infrastructure and reduce costs. In
addition the RDCK should confirm that Crown Land and/or Ministry of Transportation and
Infrastructure will allow works to be constructed in the proposed locations.
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2.0 INTRODUCTION

The Sanca Park Water System is one of the smallest water systems owned and operated by the
Regional District of Central Kootenay (RDCK) with 31 accounts and 29 connections. Water is
supplied to the community from Sanca Creek which is presently untreated. This mountain creek
is subject to turbidity events and sand and gravel currently enters the system creating operational
problems at the intake and in the distribution system. Water quality test results for 2008 and 2009
have been included in Appendix A for reference and show the presence of coliforms and e-coli
bacteria. As a result, the system is on boil water advisory.

Urban Systems Ltd (Urban) completed a Sanca Park Water System Assessment in 2006 that
investigated the existing source, water consumption and demand, distribution network,
community growth, and fire protection. The 2006 report evaluated some risks and looked at
treatment options for the existing source and made some recommendations for moving forward.

More recently the RDCK has examined Point of Entry (POE) treatment technology as an option
for bringing the system into compliance with provincial regulations. POE systems are installed on
the service connection for each customer prior to water use and can be installed at the property
line or inside the house. A pilot test has been completed and a number of problems associated
with this particular water system and the technology have been identified such as filter fouling and
additional operational attention required for the ultraviolet treatment among others. Costs have
been identified by the District to supply and install POE units as well as the operation and
maintenance costs for these units. These costs were presented to the community by the RDCK
and were deemed to be too expensive to make POE treatment feasible.

Currently the community water system intake and main transmission line are located on private
land. There is an existing 1963 easement between property owners for maintaining and repairing
the water pipelines (see Appendix D). These works were re-located since this easement was
established and since that time discussions to acquire the land or to acquire a legal easement or
Statutory Right of Way (SROW) have not progressed beyond preliminary discussions. To support
these discussions a SROW plan was created (see Appendix D). Any proposed SROW plan and
agreement would include the ability to construct and maintain any new treatment works. Any
costs identified through these negotiations are an important consideration in determining the
future of the water system.

Given the recent events and new information that is available, the RDCK is interested in taking a
step back to re-evaluate the present system and potential options for moving this system forward
with a sustainable source of water that can be supplied and treated in a cost effective manner.
This report was developed to take the previous information available and combine it with some
new assessment information to identify a sustainable water source for the Sanca Park Water
System.
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3.0 EXISTING SYSTEM OVERVIEW

Much work has been done in the past to review and evaluate the existing system. This section
summarizes key information while avoiding reassessment of previous work. Updates have been
provided where new data has become available.

3.1 Water License and Demand

The Licenses to withdraw water from Sanca Creek on the provincial record are as
follows:

RDCK #C053792 for 29,038.15 m3/yr.
Stanley M & Theresa E Nowek #C032477 for 2.273 m3/d.

The 1979 Mecman report states that the Water Rights Branch estimate of low flow in
Sanca Creek is 140 I/s. The approximate watershed area is 9,000 hectares (90 km?),
yielding a low flow runoff of approximately 1.6 L/s per km?.

The system has never been metered, and there is no record of daily or annual water
consumption. The current system services 29 connections (31 accounts), but only 5 to
10 of those have residents on a year-round basis. Lots are relatively large with only one
lot larger than 2.5 acres.

The BC Design Guidelines for Rural Residential Community Water Systems (2004) can
be used to estimate water demands. The 2006 Urban Systems report estimated the
maximum daily demand (MDD) per single family residential unit as 5,200 I/d. This is
made up of allowances for indoor use, system and residential water loss allowances and
irrigation demands. With 29 single-family residential connections @ 5,200 L/d = 150,800
L/d (1.75 Is).

Peak instantaneous rates for small communities can be as high as 3 times the MDD, or,
in this case, approximately 5.24 L/s.

In 2006 Urban Systems approximated the yearly consumption as 15,390 cubic meters
including consumption from the EIks Resort which is no longer on the system.
Subtracting out the Elks Resort we have an estimated consumption that is less than half
the licensed quantity.

The guidelines used above make significant allowances for overuse and leakage. It is
strongly recommend that one year of metered data be collected on the system so that
leakage can be assessed, as well as actual use patterns during the winter and summer.
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Metered data may significantly reduce the size of the infrastructure and allow the RDCK
to repair leaks prior to designing and constructing costly water treatment infrastructure.

3.2 Sanca Creek Intake

The creek intake was re-constructed in 1980. It utilizes an infiltration gallery as shown on
Figures 3.2a and 3.2b.

Three perforated pipes are extended to the centre of the creek channel, while four others
are constructed in a filter bed beside the channel. All collector pipes are bedded in
engineered drain rock material as shown on Figure 3.2b. A 25mm nipple is provided on
the header to enable connection of high pressure air to backflush any sediment
accumulations. In 2010 the RDCK cleaned the intake infiltration gallery.

3.3 Distribution Network

The supply and distribution network was completely rebuilt in 1980. It consists of a
150mm diameter supply main which comes across Highway 3A in a culvert casing. At
that point it reduces to 100mm diameter and runs down Road B (connects the highway to
Park Road) and Road C (Park Road) in the community. A 50mm diameter line is on Road
A (Sanca Road) and a 50mm diameter service supplies the two properties North of the
new development on the lands previously used for the Elks Resort.

The network has two 100mm diameter standpipes and a 50mm diameter flushout at the
south end of Park Road. The system is depicted on Figure 3.2a. The RDCK has also
recently performed maintenance on these standpipes.

A shed in the middle of Park Road houses 500 ft. (150m) of fire hose and is available to
volunteers in case of fire. There is no fire-fighting truck in the area, and the system is not
formally recognized as providing fire protection.
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3.4 Water Quality

Water is supplied to the community from Sanca Creek which is presently untreated. This
mountain creek is subject to turbidity events and sand and gravel currently enters the
system creating operational problems at the intake and in the distribution system. Water
quality test results for 2008 and 2009 have been included in Appendix A for reference
and show the presence of coliforms and e-coli bacteria. As a result, the system is on boil
water advisory.

While this system is generally reported to have low turbidity there has not been any
testing during freshet. Based on this anecdotal information this mountain creek may be
similar to water quality results obtained on the Ymir system. Ymir's water quality is also
reported to be excellent and testing showed that turbidity does rise above 1 ntu during
freshet but typically does not go above 3 ntu.

3.5 System Pressures

The relative elevations at the intake and the subdivision produce the following static and
dynamic pressures:

‘ Static Dynamic at MDD
(psi) Si
On Sanca Road 47 45
On Park Road 60 57

3.6 Growth Potential

The system designed in 1979 (by Mecman Engineering & Testing Ltd.) was based on the
option referred to as Supply System “A”.

Supply System “A” included relocating the inlet to a higher elevation (as an infiltration
gallery), chlorination, 100mm diameter supply and distribution piping and two standpipes.
It was intended to service 27 lots and the Elks Club facility.

The chlorination system was not installed, but the supply pipe was upsized to 150mm
diameter.

The Mecman report also provided a Supply System “B”, which included a higher intake
location, an 81,000 Litre storage reservoir for fire storage, 150mm diameter distribution
piping and 2 fire hydrants.
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The intent of System “B” was to provide firefighting capacity and potentially service 30 to
60 lots on the east side of Highway 3A (Lot 913), owned by the Wynndel Box and Lumber
Company. The report recommended that the extra cost of adopting System “B” over
System “A” be assessed to Wynndel Box and Lumber Company if there were a desire to
participate in the upgrade.

Recent dialogue with Wynndel Box and Lumber Company indicated that they may still be
interested in a 2 to 12 lot subdivision. Discussions regarding this possible subdivision
have been ongoing since the late 1970's and there have been no firm commitments
made to the RDCK.

There is capacity to expand the system from a water supply perspective and expansion
would reduce the cost per connection paid for upgrades and O&M. However without a
firm commitment the additional costs for a larger system without the user base to support
it would be too onerous for the community to take on. It should be noted that expansion
of the treatment works at a later date could be accommodated at an increased cost. In
addition, any cost associated with specifically servicing new development can be borne
100% by the property owners including any pumping systems, water storage, and
transmission lines. While Sanca currently does not have a system extension fee other
RDCK systems have an extension fee of $10,000 per service. The same can be applied
in Sanca.

3.7 Fire Protection

The community does not have any formalized fire protection system. There are two
100mm diameter standpipes and one 50mm diameter standpipe. There is also 500 feet
(150m) of 50mm diameter fire hose located in a shed halfway down Road C for the use of
residents in case of fire.

These facilities do not conform to any formal firefighting standard, nor is there any
firefighting storage in the system. It is not known if any of the residents have any training
in firefighting. The utility is therefore deemed as not providing fire protection and the
RDCK has confirmed that fire protection was not to be included as part of this study.

Storage is not required if there is no formal fire protection status except as required for
the treatment system to buffer peak hour demands and to meet log removal credits for
chlorine contact time.
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40 WATER SOURCE OPTIONS REVIEW

This water system has been reviewing upgrade options since 1979 and while some work has
been done on the system over the years, water treatment has not been implemented in the
community. To support the community in the review process it is desirable to take a broad brush
approach to reviewing possible water sources to ensure that this report captures all potential
options for review. While some of these options may not be appealing for various reasons,
consolidating the options in one place allows for a comprehensive review process.

4.1 Regional Water System

The Sanca Water System is located in Area A of the RDCK which has almost 60 small
water systems. Many of these are located on the east shore of Kootenay Lake (please
see Appendix B RDCK Regional Water Maps Page 1 Water Systems for a detailed
overview of systems within the RDCK). Based on the beauty of the surrounding area it
would not be unexpected to continue to see development on the east shore of Kootenay
Lake. Itis recognized in BC that small water systems will be challenged to address water
quality issues and to treat their water to the new guidelines and standards.
Contemplating individual treatment and storage facilities for all the existing small water
systems in Area A and the potential for new systems to support development prompts
one to question if a regional approach might be more affordable.

Appendix B identifies several issues that should be considered in reviewing a regional
system. Page 2 indicates that there are existing systems in the area that are requesting
RDCK assistance: Wynndel Irrigation District and Armstrong Bay Water System. There
may be others that would be willing participants in a regional approach if it could be
demonstrated that the costs were more affordable than remaining independent.

Many of the existing small water systems on the east shore have source water that is
dependent on mountain streams. Appendix B also has mapping that shows some
potential risk items that should be considered. Snow Pack is showing a 10 to 24%
decline on that side of the lake (page 5 Appendix B) which could impact source waters
in addition some systems may be at risk of geological hazards (page 3 of Appendix B).
A well designed regional system could go a long way to mitigating some of these risks.

The RDCK did a study in May of 2008 called the Arrow Creek Water Treatment and
Supply System. This report indicates that there is a surplus of high quality treated water
available for other communities if piping infrastructure was put in place. One section of
the report examines an option to supply water throughout the Creston Valley. Given that
water from Arrow Creek is supplied to the north side of the Town of Creston the same
principles could be applied to piping water north along the east shore of Kootenay Lake.
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This would allow water treatment operations to be provided at one central location and a
greater number of users to support the service.

For Sanca service from Creston would not be a possibility unless all the water systems
between Creston and Sanca (as well as others north of Sanca) agreed to be part of the
regional approach and agree to support the pipeline as it would require about 35
kilometers of pipe. For example there would be approximately 8 kilometers of pipe to get
service to Wynndel and so on down the lake. A conservative estimate for 200 mm
watermain in the Kootenays is estimated at $180 per meter as an all in unit price. It is
also important to note that without other users on such a long pipeline, water would
become stagnant due to the low winter demands in Sanca.

The other challenge is bringing all parties together and creating an agreeable approach in
a reasonable time frame. In addition, communities would likely need to adopt a long term
approach and recognize that the lifespan of a PVC pipeline that is installed properly could
be greater than 100 years whereas water treatment facilities typically need renewal on
much shorter timescales adding unnecessary costs to small community systems.

There may be other centralized regional approaches to providing service but these
options are beyond the scope of this report, as they are much more varied and complex.
Other communities have adopted the regional long term view and have been successful
at securing funding for such an approach.

4.2 Kootenay Lake

Sanca is adjacent to Kootenay Lake and therefore it is difficult to ignore this large body of
water as a potential water source. A significant amount of work has been done to study
the lake water quality and in general the water quality is good. BC Hydro has reported
that the turbidity in the lake has declined since the dams have been installed. However it
is a surface water source and in 2010 the Ministry of Environment released the Kootenay
Lake Nutrient Restoration Program, Year 16 (North Arm) and Year 4 (South Arm) (2007)
Report which states:

In the period 1997-2007, average turbidity values ranged from 0.29-0.99 NTU in the
North Arm and 0.25-1.80 NTU in the South Arm (Table 3.4). The increase in turbidity in
the spring of 1997 could be attributed to higher discharge from the Kootenay River.... The
increase in turbidity during the spring months in the South Arm in 2006 and 2007 could
be attributed to additional discharge entering the lake resulting from a change in Libby
Dam operations.
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Sanca is located in the South Arm and based on this report it would seem that during
portions of the year turbidity could be expected to be above 1 NTU. Interior Health notes
the following regarding turbidity under their 4-3-2-1-0 Drinking Water Objective:

The Guidelines for Canadian Drinking Water Quality currently specify that the filtered
treated water turbidity should have a target of less than 0.1 NTU at all times. Specific
filtration technologies may have target turbidity ranges from 0.1 to 1.0 NTU. Exemptions
for filtration may be considered for those systems that use two disinfectants plus maintain
chlorine residual in the distribution system and can demonstrate compliance with the
GCDWQ for exemption for filtration.

If the community chooses to make use of Kootenay Lake instead of their current gravity
creek source they would still need to filter the water and in addition they would need to
pump the water to a new storage reservoir. New land would also need to be acquired to
site the new treatment works. Based on the need for filtration, pumping and new land
acquisition this option is not likely to be cost effective for the community unless the
current source were determined not to be a sustainable source over the long term.

4.3 Groundwater

Communities have often investigated groundwater as a potential source when filtration is
required for their surface water source. This helps keep treatment costs low or in some
cases, if the well is in a confined aquifer with good water quality, to eliminate the need for
treatment all together. Based on a review of the area the following is noted:

e There are no aquifers mapped in the area (see Appendix B page 9);

e The only viable location to drill a well to get the volumes needed in this area is
near the lake;

e Any well drilled would likely be hydraulically connected to the lake and may be
considered groundwater under the direct influence of surface water (GUDI);

e A GUDI source will still require ultra violet and chlorine disinfection;

e |If there are any other water quality issues with the well the water may require
additional treatment such as filtration and chemical addition; and

o Well logs in the area show a range of production capacities from 2.5 USgpm to
30 USgpm or 0.16 I/s to 1.89 I/s (see Appendix C for local well information).

The 1979 Mecman report states that the Water Rights Branch estimate of low flow in
Sanca Creek is 140 I/s demonstrating that there is significantly higher flow available in
Sanca Creek than would be available through groundwater pumping in the area. The
2006 Urban report calculated the MDD as 207,500 I/d or 2.4 I/s and this report revised
that number based on the current situation to 1.75 I/s. Instantaneous rates for small
communities can be as high as 3 times the MDD, or, in this case, approximately 5.25 L/s.
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Based on this, if a well were used it would still require treatment, it would require pumping
to an elevated storage reservoir, and likely multiple wells would be needed to meet the
demand as well as significant storage volumes. The only benefit would be the possibility
of eliminating the need for filtration. However, this would be offset by the cost of drilling
multiple wells to meet the demand, increased storage, and does not eliminate the risk of
other treatment sometimes associated with ground water. In addition operational costs
would increase due to pumping water. Based on this information this would not likely be
a cost effective option for the community.

Individual wells could be drilled, however each house in the community is currently
disposing of wastewater using septic fields. Interior Health requires each parcel to be a
minimum size of 2.5 acres to allow a well and septic field on the same lot. All but one lot
in this community are smaller than this minimum size restriction. Therefore, individual
wells would not be an option with an onsite septic system.

The RDCK has requested that a cost estimate be developed based on the assumption
that a single well with sufficient capacity could be drilled near Sanca Creek at the end of
Sanca Park Road and the water quality would be good. Under this option pressure tanks
would be used instead of a storage reservoir and standby power would be provided to
allow water supply during power outages. The RDCK also believes they may initially be
able to get agreement from Interior Health to install a treatment system that uses only
chlorine for the proposed well source.

4.4 Alternative Sources

In drought stricken places or areas were water is not available, rainwater harvesting has
been employed and or trucking in water to each individual house. While there are homes
that truck in water in Alberta there do not appear to be any trucked drinking water
operations in BC nor would this be a cost effective alternative for this community. The
same goes for rainwater harvesting. The community demands are much too high for this
to be a viable alternative. Also there do not appear to be any systems like this that have
been approved. Rainwater harvesting has been used in communities in BC to
supplement outdoor irrigation but not for drinking water.

4.5 Dissolve the Community Water System

There do not appear to have been any circumstances in the Province where a water
system owned and operated by a Regional District was permitted to be dissolved. The
current regulations are set up to allow improvement districts or community water systems
to be dissolved and assets and ownership transferred to a local government. It is unlikely
that the RDCK could divest themselves from this system under the current provincial
governance structure.
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4.6 Existing Sanca Creek Water Source

Sanca Creek, based on the limited information available, has ample water available to
supply the community. The water license held by the RDCK also has ample water to
supply the community and even expand it to more than twice the current size if it was
desired. Water supply is not the issue. If the community were contemplating expansion
consideration should be given to climate change scenarios such as declining snow pack
and pine beetle infestation and how this may impact the watershed, water supply and
water quality.

Water is fed by gravity to the community and pressures within the community meet the
minimum standard of 35 psi. However, pressures above Highway 3A do not meet the
minimum standard and therefore any development at Highway 3A or above would require
a booster pump station or would require moving the intake upstream.

The intake infrastructure and pipeline for this source is located on private property. There
is an existing easement over the area to operate and maintain the works. Discussions
have taken place over the years regarding securing a statutory right of way that would
formalize any agreement for operation, maintenance and installation of the existing and
any proposed works. At this time this has not been completed.

4.7 Preferred Source

Based on the options reviewed Sanca Creek remains the preferred source and the
options for upgrades should be based on that source. Please note that any upgrades on
Lot 913 will likely require the approval of Wynndel Box.

4.8 Do Nothing

The RDCK is concerned about drinking water quality and the ongoing boil water advisory
and the liability associated with not meeting current regulations. They faced similar
challenges with respect to treatment upgrades in South Slocan. South Slocan was
presented with a detailed proposal to move forward that included a summary of costs, as
well as user fees and taxes to support the upgrades. The community voted no to the
proposal. Subsequently the Interior Health Authority ordered the RDCK to move forward
via the Drinking Water Protection Act and the upgrades were implemented and the
necessary fees and taxes levied to support the required upgrades. Under this scenario a
community looses the flexibility on how to move forward.

It is noteworthy that Interior Health will work with communities to establish longer term
plans to bringing the system up to standards prior to taking similar action as in South
Slocan.
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5.0 WATER QUALITY TARGETS AND CURRENT HEALTH RISKS

The BC DWPA (Drinking Water Protection Act) and the accompanying Regulations provide the
required water quality parameters for reduced risks to public health. Interior Health has declared
a more comprehensive set of targeted constituents. These are referred to as the 4-3-2-1-0
Drinking Water Objective. Water suppliers will be required to provide long term plans to reach the
goals of:

e 4 log inactivation of viruses

e 3log removal or inactivation of Giardia Lamblia and Cryptosporidium

e 2 refers to two treatment processes for all surface drinking water systems
e 1 forless than 1 NTU of turbidity with a target of 0.1 NTU

¢ 0 total and fecal coliforms and E. Coli

Interior Health has indicated that they would consider phased plans to meet the 4-3-2-1-0
treatment objective.

An Order-in-Council (No. 879, approved and ordered on December 8, 2005) repeals Section 1 of
the Drinking Water Regulation, BC Reg. 200/2003 and replaces it with provisions for “small”
systems. Small systems are defined as those that serve up to 500 individuals during any 24 hour
period.

Interior Health objectives for water quality apply equally to “small” water systems. The Order-in-
Council does allow provisions for achievement of “potable” water with in-house Point-of-Entry or
Point-of-Use treatment systems.

The system currently has minimal sand and gravel around the infiltration gallery intake. There is
no other protection against viruses, bacteria, and protozoan cysts such as Giardia or
Cryptosporidium.
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6.0 WATER TREATMENT FACILITY LOCATIONS

In an effort to narrow down the possible scenarios, treatment options are examined first based on
suitable locations for a treatment facility using the preferred source Sanca Creek.

6.1 Point of Entry Treatment Systems

The RDCK has done several studies and pilot trials over the years on the use of point of
entry (POE) treatment systems. Sanca had a system pilot tested in the community.
Sand and gravel, high water demands, water temperature, power surges, brownouts and
outages created problems with the operation of this system. This is all documented in
the RDCK report Sanca Park Water System of July 23, 2009.

The report does go on to state that:

e Consistent (raw) water quality is required for POE systems;

e Passive pressure membrane filters that require minimal power and provide
certified log credits for removals... would reduce operational issues;

e Splitting raw water supply from potable water supply would prove beneficial and
extend the life span of POE equipment;

e Access to equipment 24/7 is important and therefore must be contained in a vault
at the property line;

o |t will likely be necessary to inject chlorine at source in order to maintain the
integrity of the distribution system and as well provide a second barrier for
disinfection. The chlorine could then be removed using a carbon block filter at
the property line.

The POE cost estimates presented in 2009 were based on the assumption that a well
could be drilled to improve water quality making the operation of the POE systems less
problematic. A desk top review of the area indicates that a single well source is not
capable of supplying enough water for the community. Therefore, if the existing intake
were continued to be used instead of a well source, this would require a headworks
facility to create a consistent raw water quality prior to treatment with POE systems.

6.2 Centralized Treatment System Options

Two options are presented for consideration. The first involves a new intake structure on
Crown Land above lot 913 and the second involves keeping the existing intake. Any
upgrades on Lot 913 will likely require the approval of Wynndel Box.
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6.2.1 New Intake Crown Land
There is an existing Forestry Services Road over Lot 913 providing access to the Crown
Land above 913. The RDCK may be able to acquire land from the Crown above lot 913
at little or no cost. Under this scenario the RDCK would install a new intake further
upstream and build the necessary treatment works. Access to the facility would be via the
existing forestry services road. The existing intake would be retained for emergency use
or plant bypass requirements. See Figure 6.2.1.

SANCA

Proposed New
Intake and Slow

‘ Sand Filter
Location
| —

Figure 6.2.1

Getting power to the site would be problematic and costly therefore the following is
proposed:

¢ New diversion structure designed to minimize sand and gravel intrusion

¢ Manual double basket strainer for sand and gravel removal;

e 2 celled slow sand filter operated by gravity;

e Accu-Tab gravity operated chlorination system;

e Chlorine contract chamber;

e Turbine flowmeter or battery powered magnetic flow meter; and

e Power generation with a small water turbine with battery backup to power
turbidity and chlorine residual monitoring with emergency notification over a
cellular network.

The entire system would operate by gravity without the need for power from the grid. The
proposed process would only need a small building to house the chlorination equipment
and the sand filter would be buried for insulation. Access would be provided on one side
with marine doors.

The treatment train is designed to get the required log credits for the pathogens noted in
Section 5.0.
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6.2.2 Existing Intake and Treatment Vault
If the RDCK is unable to secure a statutory right of way or permission to make upgrades
on Lot 913, another option would be to install a below grade treatment vault at the end of
Sanca Road (see Figure 6.2.2).

10891
.

A
NEP82192

Proposed Treatment
Vault Location

L / /
Figure 6.2.2

There is power available at this location and this area is approximately 30 meters by 30
meters. Under this scenario the following is proposed:

e Below grade treatment vault with stairwell access to eliminate the need for
confined space entry;

e The stairwell will need an above grade building cover approximately 1.7 meters
by 5.6 meters;

e Single phase power service and telephone line;

e Approximately 160 meters of raw water line;

e Approximately 160 meters of treated water line;

e Manual double basket strainer for sand and gravel removal;

e 50 micron and 10 micron cartridge filters in series to be used only during freshet
when Turbidity is above 1 ntu to keep operational costs low;

e UV reactor;

e Chlorine disinfection using Sodium Hypochlorite with in line pressure vessel
contact tank; and

e Online SCADA system to measure flows, turbidity, and residual chlorine.

The treatment train is designed to get the required log credits for the pathogens noted in
Section 5.0. Note the inline pressure vessel would be designed to kill viruses and
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bacteria and not protozoa. Typical 4-log (99.99%) inactivation for virus and bacteria is
achieved at CT values of 4 to 8. This is dependent on a number of factors which would
be reviewed during design.

6.3 Well Source Option
The RDCK has requested that a well source option be investigated located at the end of
Sanca Park Road (see Figure 6.3). Based on the well log review a single well may not

be able sustain the community water demands and there is no well water quality data to
suggest that the water quality will be good.

SANCA

Proposed
Well Location

—_— ! ."’I i I~
Figure 6.3

We have assumed that a single well could supply the community and that the water

quality will be good. This will need to be confirmed by the RDCK by doing some

additional investigation for the existing wells in the area. Under this scenario the

following is proposed:

e Single well;

e Below grade treatment vault with stairwell access to eliminate the need for
confined space entry;

e The stairwell will need an above grade building cover approximately 1.7 meters
by 5.6 meters;

e Single phase power service and telephone line;

e UV reactor;
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e Chlorine disinfection using Sodium Hypochlorite with in line pressure vessel
contact tank;

e Bladder tanks to sustain system pressure to cycle the well pump;

e Backup power; and

¢ On line SCADA system to measure flows, turbidity, and residual chlorine.

The treatment train is designed to get the required log credits for the pathogens noted in
Section 5.0. Note the inline pressure vessel would be designed to kill viruses and
bacteria and not protozoa. Typical 4-log (99.99%) inactivation for virus and bacteria is
achieved at CT values of 4 to 8. This is dependent on a number of factors which would
be reviewed during design.
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7.0 COST COMPARISONS

Class D Cost estimates have been provided for a new intake on Crown Land with associated
treatment works, keeping the existing intake with a new treatment vault on Sanca Road, and
Point of Entry Treatment. A regional approach to water treatment has not been reviewed due to
the wide array of possible options. District Lot 17 might be available for a new treatment plant
however this would require about 900 meters of new raw water pipe and 900 meters of new
treated water pipe making the approach less cost effective than the treatment vault on Sanca
Road.

7.1 New Intake on Crown Land and Slow Sand Filter
The filter size is based on a:

e hydraulic loading rate of 0.15 m/hr (3.6 m/day),

e two cell design to allow cleaning,

e MDD of 1.75 I/s or 151 m%d,

e Peak hour is buffered by some additional capacity in the chlorine contact tank
and pipeline,

o Headwater depth of 1 meter above filter sand,

o Initial filter bed depth of 0.9 m,

o  Minimum filter bed depth of 0.5 m,

e Gravel bed depth of 0.5 meters, and

e Freeboard of 0.6 meters.

The required filter surface area is approximately 21 m? per cell.

This option assumes that the RDCK will be approved to build the treatment works on
Crown Land at no cost to the District. It also assumes that there will be cell coverage at
the location for alarm dial out. Grid power is not required for this treatment option. The
capital costs and O&M costs are summarized below. Please note that it is highly
recommended that the RDCK perform at least one year of water quality testing and
metering on the system to confirm that the raw water quality meets the required
parameters for slow sand filtration. Metering the system will result in a better
understanding of water demands and leakage and could lead to downsizing treatment
infrastructure with reduced costs.
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Capital Cost

Item Cost

Clearing, site prep and access S 10,000
New diversion structure and piping S 35,000
Manual double basket strainers and vault S 10,000
Slow sand filters (2 cells) S 126,000
Accu-Tab chlorination system and enclosure S 15,000
Chlorine contact chamber S 18,000
Flow meter S 5,000
Chlorine and turbidity monitoring S 5,000
Sub Total S 224,000
Contingency Class D Cost Estimate (35%) S 78,400
Sub Total S 302,400
Engineering (15%) S 45,360
Reserves S (56,000)
Gas Tax Funds S (40,000)
Total $ 251,760
Capital Amortization Costs based on 20 years at 4% MFA (per year per connection) $ 639
O&M Cost

Item Cost

Power (no grid power in this option) NA

Telephone (cell $50/month) S 600
Chemicals and incidentals S 1,500
Filters (sand replacement fund per year) S 1,000
*QOperator maintenance $50 per hour 1 time per week 2 hours per day S 5,200
Snow clearing forestry service road S 1,200
Infrastructure renewal fund S 2,957
Total per year $ 12,457
*Note: Suggested requirement by RDCK for this type of system.

O&M cost per connection per year (29 connections) S 429.54

Total Cost Per Year Per Connection $ 1,068.54

7.2 Keep Existing Intake and Add Treatment Vault on Sanca Road

This option assumes that the RDCK will be approved to build the treatment works at the
end of Sanca Road. It also assumes that single phase power and telephone are
available adjacent to the site. The capital costs and O&M costs are summarized below.
Please note that it is highly recommended that the RDCK perform at least one year of
water quality testing and metering on the system to confirm that the raw water quality
meets the required parameters for the proposed treatment process. This option assumes
that turbidity in the water will be similar to water quality in Ymir. Metering the system will
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result in a better understanding of water demands and leakage and could lead to
downsizing treatment infrastructure with reduced costs.

Capital Cost

Item Cost
Clearing, site prep and access S 5,000
Below grade treatment vault with stairwell access S 42,000
Single phase power service and telephone line S 10,000
160 meters of 200 mm raw water line S 28,800
160 meters of 200 mm treated water line S 28,800
Manual double basket strainers S 5,000
50 micron and 10 micron cartridge filters S 10,000
UV reactor and appurtenances S 35,000
Chlorine disinfection with in line pressure vessel contact tank S 40,000
On line SCADA system to measure flows, turbidity, and residual chlorine. S 10,000
Sub Total S 214,600
Contingency Class D Cost Estimate (35%) S 75,110
Sub Total S 289,710
Engineering (15%) S 43,457
Reserves S (56,000)
Gas Tax Funds S (40,000)
Total S 237,167
Capital Amortization Costs based on 20 years at 4% MFA (per year per connection) S 602
O&M Cost

Item Cost

Power (heat, light, and UV - average $200/month)

$
Telephone (landline $50 per month) S 600
Chemicals and incidentals S 1,500
Cartridge Filters (freshet only) S 800
UV Bulbs S 800
Operator maintenance $50 per hour 3 times per week 2 hours per day S 15,600
Infrastructure renewal fund S 4,429
Total per year $ 26,129
O&M cost per connection per year (29 connections) $ 901.01
Total Cost Per Year Per Connection $ 1,503.01

7.3 Point of Entry Treatment Systems
We have reviewed the costs in the RDCK report and note the following:

e Only 16 vaults have been allowed and it is assumed that this is based on
properties sharing treatment vaults;
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e Solar power cost seems low to run each system and there may be insufficient
solar power to run the system without proper battery backup;

e A well system is not feasible to feed the POE systems and therefore a
headworks system would be needed to remove sand and gravel;

e Constructing new works in the existing easement has not been authorized and
therefore new works would be required on Crown Land with a new intake; and

e The estimate is a Class D Cost Estimate and should have a contingency of 35%

The RDCK original Estimate was $492,500 for the system outlined in the report July 23,
2009 report. We have updated the capital costs and O&M costs using the POE costs
provided in the RDCK report and the revised contingency.

Capital Cost

Item Cost

Clearing and site access new intake S 10,000
New Intake S 35,000
Manual double basket strainers and vault $ 10,000
Accu-Tab chlorination system and enclosure S 15,000
Chlorine contract chamber $ 18,000
POE vaults at property line (16) S 73,600
Split Irrigation to reduce flow to POE S 14,500
POE Units S 145,000
Solar power and battery backup S 43,500
Sub Total S 364,600
Contingency Class D Cost Estimate (35%) S 127,610
Sub Total S 492,210
Engineering (15%) $ 73,832
Reserves S  (56,000)
Gas Tax Funds S (40,000)
Total S 470,042
Capital Amortization Costs based on 20 years at 4% MFA (per year per connection) S 1,193
O&M Cost

Item Cost

Power (not connected to grid power) NA
Telephone (no alarm dial out) NA
Chemicals and incidentals S 1,500
Operator maintenance average 2 hours per month per unit $50 per hour S 34,800
Infrastructure renewal fund S 10,245
Total per year S 46,545
O&M cost per connection per year (29 connections) $ 1,605.00
Total Cost Per Year Per Connection S 2,798.00
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7.4 Well Source Option

The RDCK requested that we price the well source option assuming that a single well
could be drilled to accommodate the required flows and assuming the water quality would
be good. While the cost table below includes the provision for UV treatment and a
chlorine contact tank, there may be opportunities to work with Interior Health to monitor
the water quality to determine if UV treatment is required and if a chlorine contact
chamber is required. Removing these costs and reducing site visits to once per week
reduces the total cost per connection to $683 per connection.

Capital Cost

Item Cost
Clearing, site prep and access S 5,000
Well drilling, completion, testing, pad and casing S 25,000
Well pump S 10,000
Below grade treatment vault with stairwell access S 42,000
Single phase power service and telephone line S 10,000
UV reactor and appurtenances S 35,000
Chlorine disinfection with in line pressure vessel contact tank S 40,000
Bladder pressure tanks S 10,000
On line SCADA system to measure flows, turbidity, and residual chlorine. S 10,000
Backup power S 15,000
Sub Total S 202,000
Contingency Class D Cost Estimate (35%) S 70,700
Sub Total S 272,700
Engineering (15%) S 40,905
Reserves S (56,000)
Gas Tax Funds S (40,000)
Total $ 217,605
Capital Amortization Costs based on 20 years at 4% MFA (per year per connection) S 552
O&M Cost

Item Cost

Power (heat, light, UV and pumping ) S 2,700
Telephone (landline $50 per month) S 600
Chemicals and incidentals S 1,500
UV Bulbs S 800
Operator maintenance $50 per hour 3 times per week 2 hours per day S 15,600
Infrastructure renewal fund S 4,853
Total per year $ 26,053
O&M cost per connection per year (29 connections) S 898.39
Total Cost Per Year Per Connection $ 1,450.39
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8.0 WATER CONSERVATION

Serious consideration should be given to water conservation in this community as a green
approach to the proposed upgrades. Reducing the volume of water used in the community
through the use of water meters, a ban on irrigation with potable water, roof leader and
rainwater capture and storage for irrigation, or alternative irrigation supply may result in
significant capital and O&M cost reductions. A green approach may also make the project eligible
for grants.
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9.0 CONCLUSIONS AND RECOMMENDATIONS

9.1 Assessment Summary

9.1.1 Source Water

Sanca Creek is a reliable source of water for this community and the predicted watershed
yield surpasses the current consumption rate in moderate drought conditions. It is the
preferred source for this community.

The water quality is good and while there are activities in the watershed such as logging
and recreation, the risk of source contamination is relatively low.

Although long-term sampling and turbidity monitoring has not been done it is expected
that turbidity will exceed 1 ntu during freshet and therefore some form of filtration is
required.

9.1.2 Infrastructure

The supply and delivery network was constructed in 1980, using PVC pipe. If this was
constructed properly with pipe bedding, the pipe should have a lifespan of 100 years if
properly maintained. Routine flushing, cleaning and valve exercising should be
undertaken on a regular and consistent basis; risk of service loss is low. Leakage has not
been assessed and cannot be determined without centralized flow recording.

The existing infiltration gallery system operates competently, but will require regular back
flushing to prevent clogging with sand and gravel.

The system is not intended to provide formal fire protection. Conversion to a fire
protection system would require significant changes to pipe sizes, hydrants and storage.
This is not envisioned at this time.

9.1.3 Microbial Risks
Microbes and protozoan cysts are endemic in BC Interior surface waters and adequate
barriers for inactivation should be provided, as well as for viruses and bacteria.
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9.1.4 Operation and Maintenance

The system is currently visited monthly by Erickson system operators. A local qualified
operator is preferred to reduce travel time and to support emergency call outs. Once the
new system is on line additional operator attention will be required.

9.1.5 Financing

The current user fee of $520 per connection plus a $50 parcel tax does not provide
sufficient revenue to properly operate and maintain the utility. User fees need to be
increased to cover the costs of a proper operating protocol and to allow for the addition of
a treatment system. It is our understanding that user fees are expected to increase again
in 2013 by 20%.

9.1.6 Lowest Cost Treatment Approach

The RDCK has noted that the New Intake Option will likely need only one visit per week.
This approach makes this system the lowest cost option at $1,069 per connection. If the
well source is considered further additional investigation is required as well as
discussions with Interior Health on treatment requirements.

Additional water quality data and metering of the system is required to properly size
infrastructure and to confirm treatment requirements. A better understanding of these
parameters could reduce costs.

9.2 Conclusions

The Sanca Park system is in reasonably good condition and has reliable and good quality
source water. It does not provide fire protection and any upgrade to fire protection would
be at the choice of the residents. Fire protection infrastructure must be accompanied by a
trained fire department and adequate equipment.

In terms of meeting Interior Health standards for microbial protection, the addition of
treatment works is required.

Solutions are proposed that will allow the District to move forward without the need for
further negotiation with the land owner of DL 913 however it is recommended that this
report be reviewed with the land owner prior to moving forward with any upgrades.
Additional users on the system would make the addition of treatment works more cost
effective. Please note if any upgrades are required on Lot 913 they will likely require the
approval of Wynndel Box.
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9.3 Recommended Implementation Plan
The recommended implementation plan is as follows:
9.3.1 Year 2013 Activities

1. Well Investigation, Crown Land and MoTI ROW
If the RDCK wishes to pursue the well source option additional investigation work
should be conducted to determine the water quality to confirm that specialized
treatment is not required. Expected well capacity should be confirmed by a hydro
geologist to determine if a well can meet community demands. Discussions with
Interior Health should also be had to confirm if the UV and chlorine contact tank
can be deferred.

The RDCK should also confirm that proposed works for each option could be
constructed on Crown Land or in MoTI ROW.

2. Plan Ratification

Submit the report to Interior Health for review and approval. At this time the
report should also be reviewed with the community and with Wynndel Box and
Lumber. Wynndel Box and Lumber should be given an opportunity to be part of
the upgrades given that it will be more expensive for them to add on to the
system at a later date. Any additional costs for capital upgrades to support the
improved pressure required for the development on DL 913 would be incurred by
the Owner of that land. If the Owner was open to granting a statutory right of way
for treatment works on DL 913 there could be some minor capital cost savings for
the RDCK under Option 1 if a new intake was not required on Crown Land
provided the hydraulic grade line was sufficient to operate the treatment works
without compromising the system pressure. Pease note if any upgrades are
required on Lot 913 they will likely require the approval of Wynndel Box.

3. Monitoring Program
Purchase and install a continuous reading turbidimeter and record turbidity for
one year. Sample monthly for UV transmittance (UVT) over the same year. The
turbidimeter can be installed in the home of a permanent resident. It can be
moved to the treatment facility at a later date. Sample results should be
correlated with raw water samples from the creek during freshet with a hand held
turbidity meter. Monitoring equipment should be installed prior to freshet 2013.

Purchase and install a flowmeter on the main supply line. This will require power
and an access chamber. This unit can also be relocated to the treatment facility
at a later date.
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During freshet perform a particle size distribution analysis for a single water
sample.

4, Operation and Maintenance Plan
Review the operations and maintenance activities of other RDCK systems in the
area and integrate Sanca Park in the network. Prepare a sampling and testing
program that dovetails with sampling and testing at other utilities.

Estimated 2013 Expenditures:

Turbidimeter, UVT and Flowmeter Installation: $10,000
Sampling and Testing: 3,000
Total | $13,000

9.3.2 Year 2014 Activities

1. Review Monitoring Program Data
e Confirm filtration and UV requirements with Interior Health on the basis of
one year's turbidity monitoring and UVT testing.
e Establish design flows from flowmeter recordings.
e Determine if there is significant leakage from flowmeter recordings.
e |dentify leaks and repair as required to reduce system demands.

2. Prepare Tender Ready Documents
Complete the design and update the cost estimates for the treatment facility.

3. Apply for Funding Assistance
Prepare and submit the appropriate application if senior government funding
assistance is available.

9.3.3 Year 2015 Activities

1. Construct and commission the treatment facility
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APPENDIX A

Water Quality Test Results
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Sanca Park Water Quality Data 2008

Sampling date |Total coliforms/100 ml [e. coli/100 ml MAC/100ml
16-Jan 1 0 0
30-Jan 0 0 0
25-Feb 0 0 0
4-Mar N/A N/A 0
18-Mar 0 0 0
14-Apr 23 3 0
22-Apr 3 0 0
5-May 1 1 0
21-May 8 0 0
2-Jun 0 0 0
2-Jul 0 0 0
16-Jul 0 0 0
29-Jul 4 0 0
12-Aug 0 0 0
27-Aug 16 1 0
17-Sep 0 0 0
23-Sep 2 1 0
8-Oct 12 0 0
21-Oct 6 1 0
5-Nov 1 0 0
19-Nov 0 0 0
1-Dec 10 2 0
17-Dec 0 0 0
Sanca Park Water Quality Results 2008
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Note: MAC (Maximum Acceptable Concentration =0
Where multiple samples are available for the same date, the higher microbiological count is reported.
Both RAW and TREATED results may be shownd.
Full parameter results not shown.




Sanca Park Water Quality Data 2009

Sampling date |Total coliforms/100 ml [e. coli/100 ml MAC/100ml
26-Jan 1 0 0
10-Feb 0 0 0
18-Feb 1 0 0
17-Mar 0 0 0
8-Apr 0 0 0
28-Apr 0 0 0
6-May 5 0 0
19-May 29 0 0
3-Jun 10 0 0
Sanca Park Water Quality Results 2009
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Where multiple samples are available for the same date, the higher microbiological count is reported.
Both RAW and TREATED results may be shownd.

Full parameter results not shown.




APPENDIX B

RDCK Regional Water Maps
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WATER SYSTEMS BY ELECTORAL AREA
There are a total of 341 water systems located in the RDCK.

Electoral Area A

Armstrong Bay Water System
Bysouth Brook Water System
Cummings Resort Water System
Gray Creck Campground Water System
Grey Creeck Community Hall water system
Old Crow Lakeside Resort Water System
Bayshore Resort Water System
Bayview Strata Corporation
Blue Point Girl Guide Campsite Water System
Boccalino Water System
Boswell Community Hall Water System
Cedar Grove Campground Water System
Crawford Bay Auto Service Water System
Crawford Bay School Water System
Destiny Bay Resort Water System
Destiny Bay Store Water System
Erie Lake Services
Fortis BC - Corra Linn Power Plant
Foursome Lake Water Users Community Water System
Kootenay Bay Lodge Water System
Kootenay Lake Lodge Water System
Lakeview Store and Campground Water System
Langford Creek Water System
Lewis Bay Water Utility Water System
Lockhart Road Water Utility
Longbeach Medical Clinic
Nelson and District Credit Union Water System
Rockwood Cafe Water System
Rokeby-Thomas Water System
Sinclair Water System
Sirdar Pub Water System
Sunny Woods Farm Water System
Tara Shanti Retreat Centre Water System
Toltec Art Gallery Water System
Tree House Bakery Water System
Wedgwood Manor Water System
East Shore Cottage Resort Water System
Kokanee Chalets RV Park & Campground
Mountain Shores Resort Water System
Agoki Spring Water System
Crawford Bay Highways Yard Water System
Crawford Bay Inn Water System
Crawford Bay Park Water System
Dutch Harbour Presbyterian Church Camp WS
Ed Hill Water Users Community Water System
Holbrook Falls Motel Water System
Wynndel Irrigation District
Haddon Creeck Water System
Kuskonook Water System
Lockhart Beach Provincial Campsite Water System
Yasodhara Ashram Society Water System
Cedat's Restaurant Water System
Kokanee Springs Resort Water System
Sanca Water Users
Riondel Commission of Management
Kootenay Bay Rest Stop Water System
North Boswell Water Users Community

Electoral Area B

Bountiful Community
Kitchener Improvement District
North Canyon Improvement District
South Canyon Improvement District
Canyon Lister School Water System
Cozy Quilt Motel Water System
Creston Golf Course Water System
Elizabeth Laporte and Cameron Coad Water System
FJR Ventures Water System
Grouse Mountain Variety Store Water System
Home Style Cafe Water System
Kingsgate Duty Free Store Water System
Ktunaxa Kinbasket Wellness Centre Water System
Meadow Creek Campground
Schmidt's Country Court Water System
Turtle Legend Yahk Motel Water System
Two Scoop Steve Water System
Yahk Elementary School Water System
Yahk Kingsgate Community Hall Water System
Erickson Water Service
Husband Subdivision Water System
Kidd Creek Rest Area Water System
Kingsgate Waterworks

Public Works Canada - Rykerts Border Crossing Water System
Public Works Canada - Kingsgate Border Crossing Water System

WSI Yahk Weigh Scales Water System

Yahk General Store Water System

Yahk Provincial Campground Water
Lister Water System
Orde Creek Improvement District
Rykerts Irrigation
Kidd Creek Rest Area Water System
Mainroad EK Contracting - Yahk Yard Water System
TransCanada Pipelines - Kingsgate Station Water System

Electoral Area C

Teetzel Creek Water System
Creston Valley W L. Management Area interpretive centre ws
Creston Valley Wildlife Management Area Water System
Schmuland Water System
West Creston Community Hall Water System
Nick's Island Improvement District
Yellowhead Road & Bridge (Kootenay) Water System
Creston Dyking District Water System

Electoral Area D

Fletcher Creek Improvement District Water System
Greensword Lease Lots
Howser Water Users
Johnson's Landing Retreat Centre
Lakewood Inn
Twin Bay Water Users
Ainsworth Hot Springs Water System
Ainsworth Motel
Blue Ridge Retreat Water System
Driftet's Restaurant
Gold Pan Gourmet Water System
JB's Marine Pub
Jewett Elementary School
Jones Boys Marina
Mermaid Lodge
Woodbury Resort & Marina
Cedar Bay RV Park
MacDonald Creek Water System
Pineridge Water Utility Society
Davis Creek Provincial Park
Duncan Dam Office W/H & 3 Staff Houses
Woodbury Village Services Society
Longeval Creek Water Users Community
Lost Ledge Provincial Park
Mountain Trek Fitness Retreat Water System
Powder Creek Lodge Water System
Retallack Resort Ltd. Water System
White Grizzly Lodge Water System
Lardeau Water Users
Mirror Lake Water Users
Schroeder Creek Water Society
Selkirk Wilderness Skiing - Water System

Electoral Area E

Birch Grove Campground
Eagle Creek Water Users Community
Kokanee Lakeside Resort & RV Park Water System
Lakeshore Place Mobile Home Park
Longbeach Water Users
Procter Creek Improvement District Water System
Procter Spring Water Users Community
Sandy Creek Water Users Community
Taghill Water Users Community
Balfour Clubhouse
Balfour Superette
Blewett Elementary School
Blewett Fire Department Water System
Coleman Water Works
Eagleview Golf Course
In Your Face Foods Water System
Kokanee Park Marine Ltd.
Pacific Insight Electronics
Redfish Elementary School
Timberland Consultants
Toad Rock Water System
Whitewater Ski Resort
Chateau Village Water System
Cedar Glen Mobile Home Park
Camp Koolaree
Kokanee Glacier Cabin
Nelson Area Waldorf School
Village Bakery Water System
Balfour Irrigation District
Kline's Mobile Home Park
Sunshine Estates Utility

Electoral Area F

Blaylock Resort And Health Spa
Jarvis Creek Water Users
Mortley Spring Water Users
Nasookin Improvement District
Ridgewood Improvement District
Rosling Spring Water Users
6 Mile Water Users
Taghum Spring Water Users
AL Collinson Elementary School
Brierwood Estates Strata Development
Chillet's Pub
Crescent Beach Resort
Crystal Springs Water Users
Duhamel Store & Motel
Kinakin Strata
Kokanee Glacier Resort
Leecrest Improvement District
North Shore Fire Hall
Willow Point Lodge
Willowhaven Private Hospital (1992) Water System
21 Pines Manufactured Home Park
Blaylock Estates Water System
Bonaventure Trailer Park Water System
Duhamel Water System
Georama Road Water Users Community
Greenwood Mobile Home Park Water System
Kokanee Creek Provincial Park
Sitkum Creek Improvement District
Taghum Improvement District Water System
Beasley Fire Hall Water System
Beasley Water Users Community
Bourke Creek Improvement District
Ministry of Forests Water System
Shannon Creek Water Users
Shannon Point Place Strata Corp.
Bonnington Improvement District
Clayton Creek Improvement District
Crescent Beach Resort 2
North Shore Water Utility
Whitehead Waterworks District

Electoral Area G

Pine Springs Motel & Trailer Park
Porcupine Wood Products
Salmo Doukhobor Hall Water System
Sutco Contracting
Wortld Ventures
Emerald Mines
Bar T5 Trailers & Equipment Water System
Beaumont Timber Co LTD
Meadowbrook Farms
Salmo District Golf Club
Salmo Ski Club
Shambhala
Westwood Fibre Water System
Yellowhead Road & Bridge Water System
Hotel Ymir
Huser Mobile Home Park Water System

Electoral Area H

Cedar Creek Café
Passmore Park Developments
Valhalla Lakeside Resort Water System
Valley View Golf Club Water System
Appledale Children's Centre
Ceres Ridge Farm Water System
Dam Inn Neighbourhood Pub
Elemental Energies
Evergreen Natural Foods
Fomi's Bakery
Frog Peak Cafe Water System
Karibu Park Water System
Legendary Meats Ltd.
Lemon Creek Lodge
Maple Leaf Store
Mt. Sentinel Secondary School
Passmore Lodge
Roesina's Tempeh Products
Sleep Is For Sissies Coffee Bar Water System
Slocan Lake Golf Club Water System
Storbo Road Water Users Society
Three Islands Resort Water System
Winlaw Elementary School
Denver Siding Water Users
Brent Kennedy Elementary School
Poplar Ridge Water Users Society
McFayden Creek Water Users
Munch More Foods Water System
Playmor Hall
Playmor Utility Company Limited
Rosebery Provincial Park
Slocan Lake Guide Camp
Summit Lake Provincial Park Water System
The Wild Rose Water System
Vallican Heritage Hall Water System
Vallican Whole Community Centre
Brandon Improvement District Water System
Krestova Improvement District
Playmor Junction Improvement District
Slocan Park Improvement District Water System
South Slocan Water Specified Area
Village of Silverton

Electoral Area I

Glade Irrigation District
Michael Creek Water Users Community
Spud Hill Water Users Community
Upper Pass Creek Water Users
Davidoff Rentals Well & Pumping System
Glade Water Improvement Society
Russell Auction
Thrums Market and Deli Water System
Turtleback Adventures Inc. Water System
West Brilliant Water Users
Mountainside Mobile Home Park
Brilliant Improvement District
Voykin Improvement District Water System

Electoral Area ]

Castlegar Golf Club Well
Johnny's Grocery
Lion's Head Pub Water System
Robson School Water System
Scotties Marina Ltd. Water System
Selkirk College - Castlegar Campus
Kootenay River Campground
Kootenay River Mobile Home Patk
Tower Ridge Development Water System
Ootischenia Improvement District
Arrow Lakes Generating Station
Castlegar Weigh Scale Water System
Kooteney Grill Water System
Lucas Road Water System
Pass Creek Regional Park Campsite
Syringa Provincial Park
Terra Vista Development Water System
Castlegar RV Park and Campground
Poupore Improvement District
West Robson Water System

Electoral Area K

Dog Creek
Rock Island Resort
Crescent Valley Hall Water System
Tukaluk Campground
Wernet's Well
Arrow Lake Chalets Water System
C & LIce
Crescent Valley Apartments
Halcyon Hot Springs
McDonald Creek Provincial Park
Baerg Creek Dam Water Users
Burton Waterworks
Fauquier Waterworks

Electoral Area B

REGIONAL DISTRICT OF
CENTRAL KOOTENAY

Legend

Street Addressing

Parcel Boundaries

Lake

Administrative Boundary

Note:

WATER SYSTEMS

— Highway

Creeks

Water System (Spatial extent not defined)

Non-RDCK owned water system

RDCK owned water system

See index maps for detailed area information.

A complete list of the 341 water systems located in the RDCK was provided by Interior Health Authority.
Information about these systems included: name, owner, and address. Each system is delineated by point
(no spatial extent defined) or known spatial boundary.
Excluded systems from the mapping include those where the address was incomplete, inaccurate, or unknown.
No spatial coordinates or boundary descriptions were provided by IHA, as such,
there is no guarantee to size or spatial accuracy.

The spatial extent of water systems under RDCK ownership have been mapped and are based
on existing RDCK engineering drawings and first hand knowledge of the area.

DATA SOURCES

Cadastral Lot - Surveyed lots/patcels of land;
Sources: Crown Land Registry Services
and RDCK

TRIM Data - Planimetry, Unsurveyed Roads,
and Contours; Source: Ministry of Water,
Land and Air Protection

Roads - Road centerline compiled 2003;
Source: RDCK

Regional District of Central Kootenay

Box 590, 202 Lakeside Drive, Nelson,

BC VIL 5R4

Phone: (250) 352-6665

Toll-Free 1-800-268-7325 (BC)

Fax: (250) 352-9300 Internet: www.rdck.bc.ca

Map Projection: UTM Zone 11
Map Datum: NADS83

This map was plotted on: 08/25/2008
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Cadastral Lot - Surveyed lots/patcels of land;
Sources: Crown Land Registry Services
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Source: RDCK
Armstrong Bay Improvement District
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Orde Creek Improvement District
. Playmor Utility Company
Street Addr cssing Lake Poplar Ridge Water Users Society

Ridgewood Road Water Users Service (Shannon's Mobile Home Park)
Robson-Raspberry Improvement District

' @ { P oL
REGIONAL DISTRICT OF Highway Assistance Requested e o e ocien
CENTRAL KOOTENAY Creek Woodland Heights Map Projection: UTM Zone 11

Administrative Boundary Map Datum: NADS3

Wynndel Irrigation District

This map was plotted on: 08/25/2008




Coursier
L ake

Peters L

Twin Peahksa
[ =

Electoral Area K - The AImWLLEkes

WHATSHAN

LAKE-

oW
X
g
=
= Y
o
4]
ARROW

|

[

T

};Ay

L

s ,7\.‘3 D“‘,‘{)‘ﬁ

Nakuisp

=NAAL

NERY

Staubert

L ake

Wilson
Lake

e

L

&
2.
a

>ummit

Sandy
Lake

Beatrice
Lake

Electoral Area%Hw

Evans L ahke

.

ke

%lectoral éa] =L

iy
' Iy

6 3 0 6 12 18 24

Il
Il

| Kilometers

2%
)

|

Hawlifg

il

/

04?
<
(=)
4@
e s
N
r 5
[
—
L
@
L VR }7
1N % \J

il

Fﬂ
Electoral Area F

"’ o]

I

INelson f 3 2

Nelton —]J

e lgg= ]

|

=

CastlegagElectoral Area J - Lower Ar}row / Columbia

L ake
of the
Hanging
Glacier
]
Xy
Sl
— T pEer
\ ; H
Electoral Are |
\‘\_, | |
DH E ower
W;
| ,. a
RN
S
N\__3
Mount
Lake
ﬂjﬂ
;J ‘—,_‘
i
L
N
‘-i-.-:
e
r
o
& m
{
. 3 &
) )L_
]
|
T
g
Z
4
. > .y
N lll.'H'-nr(
2Kaslo °
[ T &
i .l
\&
A
EH;
\
b\
‘;é
4
m 2o x
<
T\ O
D
o7 O
1?‘
=i
1 |
il
HIGHWAY.3A
. Arm 5
i _
Electoral Area E
L . — |
Electoral Area A - Wynndel/East Shore Kgotenay Lake
e y h__l

3/
éw

50 Duck

Lake
Mo

fouwag

] N

-
[«
%

T
o

I

=

i

(“ﬁ"” I

EléCtoral Area C =

[

]

I

i
ﬁ-"

A HIGHWAY:3C

Electoral Area B

St Mary

REGIONAL DISTRICT OF
CENTRAL KOOTENAY

Legend

- Non-Standard Flooding

and Erosion Area

Floodplain
Slide Hazard Area
Geo Hazard Area

Administrative Boundary

— Highway

Note: See index maps for detailed area information.

Creek
Water System (Spatial extent not defined)

Non-RDCK owned water system
RDCK owned water system

Parcel Boundaries

Lake

WATER SYSTEMS and HAZARD AREAS

DATA SOURCES

Cadastral Lot - Sutveyed lots/parcels of land;
Sources: Crown Land Registry Services
and RDCK

TRIM Data - Planimetry, Unsurveyed Roads,
and Contours; Source: Ministry of Water,
Land and Air Protection

Roads - Road centetline compiled 2003;
Source: RDCK

Regional District of Central Kootenay

Box 590, 202 Lakeside Drive, Nelson,

BC V1L 5R4

Phone: (250) 352-6665

Toll-Free 1-800-268-7325 (BC)

Fax: (250) 352-9300 Internet: www.rdck.bc.ca

Map Projection: UTM Zone 11
Map Datum: NADS83

This map was plotted on: 08/25/2008




BEAVERSRIVER
BOBBIEAB®IRNS CREEK

BUI'TERS CREEK
BATTLESBROOK

BOBBIE B‘RNS CREEK

BOBBIE BURNSIGREEK MALACHITE CREEK
MALACHNE CREEK

HOUSTON SYNCLINE CREEK

OINSIS CREEK HATTERAS CREEK
KELIAIFA@EREEK CRYSTALIINE CREEK

KELLAiE CREEK
CRYSTALIANE CREEK

BOYDYEREEK: CATDLAW.CREERK
BOYDYEREEK HUME CREEK
CRYSTALMNELCREEK

SILVENIIP CREER WESTFALL RIVER CRYSTALBINEAGREEK
VOWEMBCREEK

VOWELL CREEK

FERGUSOI UQWELL GRITR
. FITEH VOWEBRPCREEK
MARSEH ADAMS CREIES CUZCIERICEICRELES
SURPRISE CREEK GAINER§GREELS VONEIQ!

BUNKER HlB*®CREEK GAINER CREEK

LARDEASJCREEK  STEAVENS CREEK
GAINER CREEK. BUGABO®Y@REEK

BUGABOY® CREEK
GATEVOREEI m BWE&ABOO CREEK
GATE O e DR CREEK LARDE A T B ORI S EAST CREEK BUGABOO CREHISE I N sy @RI K

LARDEAMEREEK
LARDEAU CREEK
i HOR CREEK LARDEAU CREEK

PINGSTON CREEK

FORSTMERWCREEK
CREEK FORSTER CREEK
DUNCAN ST@@K*I%LE CREEK
HOWSER CREEKESTOCKDALE CREEK
STOCKDNRFE CREEK

LAUGHTON CREEK,LARDEAU CREEK

OTIGWA CREER COPNIE EREER STOCKIDMLE CREEK
CIK
ODIN CREEK BUTNHEREEK HEALY, CREEK
VIGUE CREEK HASKINS CREEK NADDEN CREEK TENISE CREAEK
VIGRREREEK SUEK CREEK

NACILLEWAEEREE R
Wil LEXC RER K

s HALEWAY, RIVER STOCKDMEE CREEK
BEDGE CREEK \ Crit

SPECTREM.CREEK __ STO@KDALE CREEK
SPECTRUMIGREEI e C R - HORSETHIBE CREEK
SUNSHINE CREEK HOREGREBIS BEHRMAN CREEK {ORSETHIEF CREEK
CREEK LAKE CREEK HORSETHIEE CREEK
BIMMERNSER CREEK HORSETHIKE CREEK
SITKUNKCREEK TENDERFOOT CREEK LARDEAU RIVER ,

ST LEON CREEK: HUNTERICRIEAS S LITILE GI.LACIER CREEK — HORSEIMEEBE CREEK
EOSTHALL CREEK JUMB@YSREEK

2O o JUMBOICREEK
SOUTEH EOSTHALL CREEK CREEK
ROGERS CREEK BIRNAM CREEK JUMBOYCREEK

CARE.HORN CREEK
OUTLEROREEK POPLAR CREEK Electoral Area D

I PLANT CREEK GARDNERICREERS GLAGIER CREEK
COLUMBIA RIVER'TURNER GRIEEKE CASCADE CREEK LEOLCREBEK
CHERROQGREER CUSSONICREEK MACURCID CREER, ~ SOUSIKANAK CRERIK MEADOW CREEK QoA REEK
WOODICREEK
MCLEOD GREEK
NINE MR CREERIEAMILLICREERSE C00
IEIAVICING CREFK

RIOULX Nakusp JOHN

MOSQUITO CREEK

1 ot CRAZY CREEK
MONASHIEE CREEK NAKUSP CREBI EURNERIUEES CRAZY OUBB O ENaGRELK
RAILROAD CREEK

RAILROAD CREEK FITZSTUBBS CREEK SROKANE CREERS CLINT CREDK GREASY ROCKS CREEK SOUTHR®BY CREEK

WENSLEY, CREEK

Electoral Area K- The Arrow Lakes CREEK KEENE CREELZ CREEK SOUTEH T®BY CREEK
RATLROAD CREEK DUTCERORELK

FIFE CREEK BONANZA CREEK OWL/CREEK BUEMER CREEK PAMBRUN/CREEK o

UTCH{CREEK
WHATSHAN! WIISON CREEK SOUIHCOOPERCREEKE CARNEY CREEK
MCDONAILD CREERS e DAVIS|CREEK. SAFISBURY. CREEK GRANWMFFCREEK

- STEVENS CREEK MAUCHBINE CREERE BILARIUIERN GBI LOSPIEDGE,CREEK
TRAPP CREEI SR HICA CREEK KANE CREEK

WAUCEIOPE, CREEK So 121%% z‘ SREASES SEIANNON CREEK
| N N SCHROEDER CREEK
NIINERAL GREER

STRU N8Iy BARNESCREEK INGERSOLL, DESINIS LOWER KOOTENAY RIVER
STRUTELI® WHITE-GROUSE i
BANTING CARIBOU MCGUIGAN CLEUAE;
h . WEESANDY/ CREEK /8= FINDINACREEK
WINNMREBREREEK PINNACIE CREEK |
DEW/AR CREEK
COLUMBIA RIVER Silvétton AISON DEYARICREEK

Ve i MONTEEZUMA CREEK CAMPBELL CREEK
INONOAKLIN CREEK SNOW CREEK: NEIMO CRIEER SILYEEIOL CRUSE S MARY RIVER

GRUANIENY
Kaslo

GRANBM T.ONG CREEF POWDER CREEK STAMARY RIVER
VEVEN CREEK 5 o
MAURIER CREER P
GRANBY RIVER BURTON (TROUT) CREEK BEATRICE CREEK KEMPIGREEK
GENNGURGEENG S S S
WOIDIBN CRUBES EEK B RINESS | CREEK INARD CREe
Electoral Area H KEEN CREEK

KE LI#EaROBVER

CORTIANA CREEK
WINNIFRED CREEK

EAGLE CREEK EVANS CREEK

B =B CREE ENTERPRISE CREEK -
URREBR CREEK SLOCAN RIVER LOKI CREEK

BURREPBCREEK GWALEEIM CREER WOODBURY CREEK

SRRINGER CREEK
MBER CREE
TIMBER CREEK ORFRICRE

ST. MARY RIVER
EAMI®'SHANTER GREEK STRIARY RIVER

ST: MARY RIVER
SAWYERCREEK

EENDRUM CREEK

WORTHINGTON CREEK CRUSADER CREEK

o HODER CREEK CHAPLEAU CREEK
QELORUS CRELAE LITTLE SLOCAN CRLEX : o
CREEK  SAWYERCREEK

COEFEE CREEK

JOHINSTON CREEK CANYON CREEK

- LEMON CREEK
KOCH CREEK KOKANEECREEKE :  MRARIBEAU CREEK
VAN HOUTEN CREJK HOOKER CRELSS

SOUTH LEMON CREEK IBE
e BARIBEAY CREEK
NORTH CINNAMON'CREEK HUTCHISON CREHK TROZZO CRER
TROZZO CREEK DUFAMER CREERS
KOOTENAY, RIVER (LOWER) GRAY CREEK R 1 -5R CREEK
CINNAM' CREEK A AR EEK
SMITHEEREEK GRIZZILY, CREEK BALDFACEAGREEK MCFARILANE CREELS
AteaF BAKERICREEK
NARROWS CREEK BARERICRIEBIK
BURRIIFCRELR GROHMAN CREEK HARROPICREEIS GRR RS CREEE
BOWMAN CREEK - e S EE
SRR R SREEES AIRY, CREEK. SEROUILE CRIEEIS ElcctorallAten B YVILSON|CREEK LA TPIRAINICIE, CIRIBIEIS MEACHERCREEK
RRESECREELS 2 B MEWNGE ENT CREEIK
EALLS CREELRS ASCA CREEK REDDING CREEK ~ MEACHEN GREEK MEREIEZNC
MEACHFN CREEK
DEERI CREER Néls¢n\ ENVEMIPECREEK LCOCKEARIECREEFK MEACHENfEREERK: YMALLANDAINEJCREEK
ST. ANNES CREEK: LABDNBIRBDICREERE QRERSCAICREER A MEACHENCREEK .
' L IRUTETL CREEK ) CONWAY, CREEK REDDINGACREER ) 12 N CRELIC L i |G CREEK
RENATA CREEK Nelson Electoral Area A - Wynndel/East Lake HELLRO (& CREEK
i COTTONWOODICRERK AROKII CREEK HELLROARING CREEK
‘m\‘i = -ﬂ‘ ‘l =
ST. ANNESYCREEK COLUMBIA: KIANUKO CREEK KUTTAT CREREK

- SEEMAN CREEK STIR
Electoral Area J - Lower. Arrow/Columbia) o 2L I CREER ROVER CRERR PFFLROAEGNG CREER

FAITH CREEK MIDGEICRERLS SANCAICREER
Area I HALL CREER. \ SHEARWATERCRIZS

PUPR CREEK TINEMBERG - EREEK KAMMA CREEK

DOG CREEK
GEADEICREEK

CREEK SKELLY CREEK
RETHR CREEK SHIELDS CREERK ARSI CRIEER
NCPHEE CREEK GRINITE CREEK CREEK BOULDER CREEK

MEBERIY CREFI Castlegagisiectotal Area J - Lower Arrow/Columbia

BIG SHEEP CREEKS BIEUEBERRY CREERE
MCRAE GREESUMMS.CREEK. CREEK HALL CREERK FEADVILLE CREEK

MCRAEYCREEK BOULDER MILICREEK
PORCUPINE CREEK:
CREEK

A IPIONI CRIET T BEAVERVATE CREEK NEXTCREEK: DUCK CREEK Electoral Area B
HUDU CREEKS PEND-D'OREILLE RIVER ARROW/ACREEK
eca G, Il SALMORIVERHIDDEN CREFE
 MARSH CREEK .4 ) - ‘
BEARY@REE S Bl ER CREEK DIWIDE CREEK

CAMERON CREEF

RIVER

SHEEP. CREEK BLAZED CREEK

PERRYA@REEK

RIDGENAY CREEK
RIDGEWAY CREEK

IRISHMAN CREEK

KAPUPA CREEK
ENGLISHMAN GREEK

ARGHIBALD CREEK o - =
CURTIS CREEK BAYONNE EREEK: TCHENER CREL
CAR@LINA CREEK A — KITCHENER CREEK
ISIBILILY CRIEEI WALDIE CREELS MMEFCRER
SWIET CREEK Electoral/Area € RAINY CREEK:
"EILLICUM:-EREEK [LOST CREEK BUCKWORTH CREEK
SALILACI GRS ELOYD) CREEK MOYIE
CORN CREEK LITTLE MOYIE
_”' REILLE RIVER T
7.5 3.75 0 7.5 15 22.5 30 PENLGDOREILLERIVER SOUTH SALMO MONK CREEK

RYKERT CREEK MISSION CREEK
. . . | Kilometers CHURCH CREEK CRUTCH GREEK UPPER PRIEST EASTMISSION.CREEK

WATERSHED BOUNDARIES

Le gend The watershed boundaries delineate the location of watersheds that supply communities with domestic water. Since passage of the Forest Practices Code of British Columbia Act, community
watershed designations fall under the authority of the Ministry of Forests and the Ministry of Water, Land and Air Protection (as of June 2005, Ministry of Environment).

3rd Order Watershed The definition of a community watershed given in Bill 18-1995, Forest Practices Code of B.C. Amendment Act (June 1995) which amends section 41(8) of Bill 40, is as follows:
the drainage area above the most down stream point of diversion on a stream for a water use that is for human consumption and that is licensed under the Water Act for: (i) a waterworks purpose,

- Communi ty Watershe d or (ii) a domestic purpose if the license is held by or is subject to the control of a water users community incorporated under the Water Act if the drainage area is not more than 500 km2

and the water license was issued before June 15, 1995.

E M ai or Wat erSh e d Major watershed boundary lines are designated by the Ministry of Environment, Land and Parks, Fisheries Branch.

.. . Definition of a Third Order Watershed

- Admlnls trative Boundar Yy The streams occupying a drainage basin form a hierarchical network of channels that, in humid areas, hold increasingly larger volumes of water as you move toward the mouth of the basin.

A stream's order is its rank, or relative position, within the network. A first-order stream is a channel with no tributaries - that is, a channel at its upper reaches and near its source. A —
. . . ... . . . . . . Stream order classification based on system developed by
second-order stream is a channel fed by at least two first-order tributaries. The joining of two-second order streams forms a third-order stream. Stream ranking continues in this manner until Strahler. Souce: Marsh 1998, 169.
the highest-ordered channel is reached. First and second-order streams are located in the headwater areas of watersheds and typically convey small volumes of water. These lower-order
REGI ONAL DIST RI CT OF streams are vulnerable to pollution because they are unable to dilute contaminants, assimilate much organic waste, or remove sediments deposited on channel
bottoms.

CENTR_AL KO OTEN AY - Source: "CGIS AT TOWSON UNIVERSITY," Retrieved July 17 2008, from http://chesapeake.towson.edu/landscape/impervious/all_watersheds.asp

DATA SOURCES

BC Major Watersheds- Major Watersheds
of BC; Source: Base mapping and Geomatics
Services Branch, ILMB

Third-Order and Greater Watersheds - spatial
view of BC Watershed Atlas 50K; Soutce:
Ecosystems Branch, Ministry of Environment
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The peak winter snow levels in the Central Kootenay region

declined an average of 23 percent between the years of 1956 - 2007.

There are a total of 12 snow survey stations located in the Central Kootenay area.

6 of these stations have incomplete data and peak snow level
analysis could not be completed without further data.

Data collection is undertaken by the River Forecast Centre,
Ministry of Environment.
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Framework

The British Columbia Ministry of Environment operates a network of approximately 200 manual snow courses and 50 automated snow pillows. The snow survey program began in 19306, with
a few stations in the Okanagan, Kootenay and Greater Vancouver area. Since then, the network has intermittently expanded and contracted over time. Many of the manual snow courses in the
current active program have been surveyed since at least the 1950’s, and are useful for the examination of long-term trends in snow conditions.

Methodology
The April 1st snow survey data, for the 50-year period between 1956-2005 have been analyzed. In general, the April 1st data represent the peak snow water of the Spring,
produced by the weather patterns of the preceding Winter.

Results
Peak winter snow accumulation in British Columbia experienced substantial reduction between 1956 - 2005. In most major river basins, except the north (Skeena, Peace, Liard, Yukon), April 1st
SWA has reduced between 14 and 47%.

The arid portions of the central interior (Chilcotin plateau, Bonaparte, lower Thompson, Nicola, etc.) are moving towards a condition of substantially reduced winter snow accumulation, and increased
frequency and spatial extent of periods with no snow. This has the potential to result in negative effects on community water supplies, in-stream flows for fish and other aquatic organisms, and other things.

Source: River Forecast Centre, Ministry of Environment, 2007

DATA SOURCES

Snow Course Locations - Manual snow
courses actively surveyed as part of the BC
Snow survey program; Source: River Forecast
Centre, Ministry of Environment

TRIM Data - Planimetry, Unsurveyed Roads,
and Contours; Source: Ministry of Water,
Land and Air Protection

Roads - Road centerline compiled 2003;
Source: RDCK
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PINE BEETLE SEVERITY _ DATA SOURCES

FHF Pine Beetle Coverage - 2007 summeray
Le g end of forest heatlth consitions in BC; Source;
Forest Practices Branch, Ministry of Forests
. . & Range
PlﬂeB C etle C ovcer ag C - S CVCI‘IW Cf Cek Cadastral Lot - Surveyed lots/parcels of land;

. h Sources: Crown Land Registry Services
I H and RDCK
Tl' aCcC 1g Way TRIM Data - Planimetry, Unsurveyed Roads,
and Contours; Source: Ministry of Water,

. . e . Land and Air Protection
- nght - Admlﬂlstr atlve Boundary Rosads - R.olgld) Eelréteriin: compiled 2003;

- Moderate 1 Water System (Spatial extent defined) Regionl Diseictof Cental Kooty

Box 590, 202 Lakeside Drive, Nelson,
BC V1L 5R4

" Severe - Water System (No spatial extent defined) Phonc: (230) 3526665

Toll-Free 1-800-268-7325 (BC)
Fax: (250) 352-9300 Internet: www.rdck.bc.ca
REGIONAL DISTRICT OF B Very Severe
CENTR_AL KOOTENAY Lake Map Datum: NADS83

- Pl‘ OVlIlClal Park Map Projection: UTM Zone 11
Note: See index maps for detailed area information. This map was plotted on: 08/25/2008




each watershed. Watersheds not included in the
color ramp symbology indicate a lack of data due
to limited development in the region.

NOTE: | NUEN
Water withdrawn per watershed is measured in

cubic meters per day, and was determined by

calculating the sum of all water licenses within
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