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List of Background Documents

Data Category/item Description
Source Flows
Rose Valley Dam Totals (LID) | Flow per month/max day for 1998 — 2011
Rose Valley Dam Dailies (LID) Flow per day for Rose Valley Dam 24" and 30" mains
WID Flow Reports 2009-2011 Flow by month for 2009-2011
WID Daily Flow for 2009-2011 Flow per day for 2009-2010 (complete)
WID Peak Flows over Max Day | 10-minute increment flow data for max day (2009 and 2010)

WID peak pressures at PRVs

WID low flow day

Shanboolard (Pritchard) Pump Log Books 2009-2011 | pump log books were recorded every 2-4 days, so max day and
Sunnyside Log Books 2009-2011 peak hour cannot be determined
West Kelowna Estates Log Books 2009-2011

Water Quality Data

Lakeview Irrigation District Water Quality Report

2009, 2010

CARO “Certificate of Analysis” Reports for “WID general parameters and recoverable metals from grab samples

Water”, “Rose Valley”, and “Westside Water”

LID Water Quality 2001-2011 general parameters, nutrients, metals and coliforms for Rose
Valley, Big Horn Dam, Bear Creek Headgates and Bald Range
Creek

PRV Settings

LID - PRV Checklist | handwritten log books

‘Sunnyside - PRV Settings table and handwritten log books

WID - PRV Settings table and handwritten log books

WKE - PRV Settings table and handwritten log books

Hydrant Flow Data

Pressure test results at selected locations in system |

Metering Data all complete metering data is from 3rd quarter 2010 to 2nd quarter
2011, and also 2011 calendar year

Quarterly metering data for all DWK Customers includes Folio # for each parcel which corresponds to GIS Attribute

Residential Consumption Tracker

Non-Domestic Flows

LID Agricultural by Area |list of addresses and corresponding acres of irrigable land

DWK Parks Water Consumption list of DWK parks and water consumption (metered) for 2nd quarter
2010 to 3rd quarter 2011

2011 WID Ag METER MASTER LIST list of addresses and service size, allowed flow

Financial

2010 Public Sector Accounting Board (PSAB) and tangible capital asset (TCA) information

2011 Actual Operating and Maintenance Costs — DWK, WID and LID

2012 Budget Operating and Maintenance Costs — DWK, WID and LID

Reports

Seismic Stability Analysis, Rose Valley Dam, April 2005 — Golder Associates

Lakeview Irrigation District, Water System Study, March 1991 — RCPL (AECOM)

Lakeview Irrigation District, Long Term Water Supply Strategy, February 1994 — RCPL (AECOM)

Powers Creek Water Supply and Demand Analysis, November 2009 — Dobson Engineering Ltd.

Interior Watershed Assessment Procedure for the Lambly Creek Watershed, Nov. 1998 — Riverside Forest Products
Ltd.

LID Potential Upstream Storage Capacity, 2008 — Dobson Engineering

Lambly Creek Dam Feasibility Report, 2005 — Agua Consulting

Water Storage Alternatives, 2001 — Knight & Piesold

Lambly Creek Watershed Update Report, 1998 — Dobson Engineering

Overall Water Supply Plan for the Westside Area, 1981 — Knight & Piesold




Raising of Existing Embankment and Modifications to Outlet Structures, 1979 — Knight & Piesold

LID Water Quality Reports, 2008 & 2009 — Larratt Aquatic

Erosion Causing Damage to Bald Range Road and Creek, Tributary to Lambly Creek, 2007 — Larratt Aquatic

Effects of Recreational Motorcycle Use on Water Quality, 2003 — Dobson Engineering

Water Quality Assessment and Objectives for Lambly Creek Community Watershed, 2001 - MoE

Capital Expenditure Charge Bylaw Update, 2006 — Stantec

"Water Supply & Treatment - Cost/Benefit Review", Technical Memo No. 1, Pages 4-5, 2003 - Associated Engineering

""2004 Capital Works Plan", Section 4 — Future System, December, 2004 - Agua Consulting Inc.

Other

DWK Official Community Plan (obtained online)

Current Development Cost Charge practices for the water service areas

Current Water Rate Structures for water service areas (obtained online)

Current IHA Orders/Recommendations

Existing Water Models

Geodatabase of legal cadastral, contours, etc. (some obtained online)

As-built drawing records for key facilities (reservoirs, pump stations, PRV, etc.)
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Introduction

In reviewing any water distribution system, a complete and reliable distribution model is a useful tool
available to assist in the analysis. A comprehensive computer model will allow the District of West
Kelowna to accurately assess many different scenarios and conditions for future planning and
upgrading of the District water system.

We understand that the District's main objectives in selecting a water modelling software include:
- Ability to import existing EPANET models
- Ability to simulate multiple-node fire flow analysis
- A user-friendly software as the District plans to eventually maintain the model in-house
- Reasonable capital and maintenance costs
- GIS compatibility

- Compatibility with other municipalities for informal support and networking

Water Distribution Modelling Software

There are a number of water distribution modelling software packages widely used across North
America. All of these packages have been developed based on the same fundamental principles of
hydraulics and the Hazen-Williams headloss equation. In fact, these software packages are all based
on the US EPA’s analytical approach, EPANET, the software which currently holds the District’s
existing models. Based on the District’'s objectives, we short-listed our review to include the following
software vendors and products:

1. Innovyze (formerly MWH Soft Inc.) — produces InfoWater; and
2. Bentley Systems — produces WaterCAD and WaterGEMS.

These vendors provide the majority of water modelling software to municipalities in BC and
throughout North America.

The primary functional difference between these two vendors and their respective software packages
are the graphical interface, background platform (stand-alone, AutoCAD, GIS, etc.) and add-on
modules (demand allocation, calibration, etc.).
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Software Review

A review matrix was developed to compare these software packages, based on five primary model
categories. Each category was further divided into sub-features, and the modelling software
programs were scored on a scale from 1 to 10 for each sub-feature (with 10 being the highest).
Preliminary weighting factors were then assigned the each sub-feature to emphasize which features
are most important for a hydraulic model and to meet the District's objectives.

Table 1 on the following page provides the detailed review matrix. The matrix includes a description
of the strengths and weaknesses of the various model sub-features, scores for each sub-feature and
the overall software ranking.

Note that EPANET (the District’s current modelling software) was not included in the review as it was
agreed upon by the District and AECOM that EPANET does not provide the capabilities required for
this project.

As part of our review, we have also compiled a list of numerous local municipalities and the modelling
packages they are currently using. As seen in Table 2 below, the software packages being used by
other BC Interior municipalities varies. Note that WaterCAD has been available longer, meaning
some municipalities may be using WaterCAD for historical reasons.

Table 2 - Local Municipality Software Summary

Municipality Current Water
Modelling Software
City of Kelowna InfoWater
City of Penticton WaterCAD
Regional District of North Okanagan (City of Vernon) WaterCAD
City of Summerland EPANET
District of Peachland WaterCAD
City of Kamloops WaterCAD

Conclusions and Recommendations

As seen in our review matrix, both InfoWater and WaterCAD were ranked highly. Info\Water received
a noticeably higher ranking due to its lower purchase and technical support cost. While Info\Water
requires a license of ESRI's ArcGIS, the District currently has an ESRI license which they can also
use for InfoWater.

Based upon our review, we recommend the District select Innovyze’s InfoWater software for this
project. Based on a 3,500 pipe license (sufficient for the District's current water distribution system
and future growth), the purchase cost for a stand-alone license of InfoWater is $6,500 and the annual
maintenance /support cost is $1,000. A “Suite” version of this software is also available, which
includes modules such as criticality modelling, energy management, demand allocator, vulnerability
assessment, further ArcGIS integration, calibrator and water quality calibrator. This “Suite” version is
approximately $1,000 more to purchase and $200 more per year to maintain. At this stage we do not
recommend the District purchase the “Suite” package as these add-on features are primarily used
during model development and would likely be used infrequently by District staff.
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As the model construction, calibration and output reporting will be occurring over the next few
months, the District does not need to purchase the modelling software immediately. Moving forward,
we can review the District's needs related to operating the model and determine an appropriate time

to purchase the software

We look forward to reviewing this information with the District and agreeing on a preferred software
so we can begin building the model.

Software Selection Memo.Docx



Table 1 - Water Model Software Review Matrix

EVALUATION

Software Features Description i i
1. Cost
Purchase Cost Cost lo purchase 5000 pipe mode! $6.500 = . "
1.1 (5000 ) o dan D 12% (excludes ArcGIS. for 3,500 pipe model) 8 10.8% §12,000 - Standalone L} 9.6% §19,.500 7 g.4%
Support Cost Annual softwane support from the vendor $1.000 - &+ a
12 {annusl) {Canacian Detlars) M (excludes ArcGIS, for 3,500 pipe modet) ] 7% 53,000 - Standalone B 24% 54,700 7 21%
|2. User Friendly
Moderate leved of difficulty to use, with mild leaming curve. Similar
Ease of modsl vse, sase of isamingAraining, Moderate ease of use. GIS features / add-ons can add 1o leaming - Easiest program to use. Sell explanatory, muftiple icons and easy to| - o
21 Easy lo Use s A changes ™ curve, but moderate curve considering the features available 8 5.8% pick-up if infrequent use 10 T.0% to WaterCAD but sighlly narr::rh::ze:se due to the additional GIS a8 5.8%
” Good graphics, easy to tum GIS backgreund layers on and off Standard graphics, colour coding and muttiple time-series plots on Standard graphics, colour coding and multiple tme-senes plots on
22 Graphical interface B i Mm oo A % |Colour coding, time-senes plots, HGL animations. Tables and graphs 10 6.0 one graph. Can do companison plots. Need 1o reactvate the results T 4% one greph. Can do comparison plots. Able 1o have GIS background a 5.4%
X easy to update after various model simulatons graphs after each model simutation layers, MNeed to reactivate result graphs after model simulation
5 i Interchangeabilly between metric and imperial output o Impertal or S units tor both inputioutpul. Oulput resulls can be A 0% Imperial or §1 units for bom Inputieulput. Cutput results can be 8 ks Imperial or SI units for both inpubioutpul. Output results can be R -
: tablesfgraphics switched from Impenal to 51, but model requines re-running 1o update ) Jswitched from Imperial 1o 51, but model requires re-running 10 update| e switched from Imperial 10 51, but model requires re-running to update] =
e Vendor Is Innovyze (formerly MWH Soft). Good software help fles Vendor is Bentey Systems. Good help files. Technical support is Vendor is Benley Systems. Good help fles. Technical support is
24 :?‘f M kST g " F'.‘ e D?‘: h:bﬂ' AL I 5% Unlimited phone, fax and email support. Technical suppart is 10 from the U.S.. Level of customer sendce varies per annual payment, B 4.0% from the U.S.. Level of customer service vanes per annual payment, a 4.0%
Aug i provided by the U.5., as well as local BC representative therefore senvice can be siow o respond at times. therefore service can be slow to respond at times.
[3. Water Quality Features
Inferactive EFS to aflow modification of controls at any time step .
Basic EPS features, with limited space 10 input numercus demand - - Basic EPS features. with limited space to input numerous demand = .
a1 Exlanded Peviod Simuation Ability to run EPS and conduct iransient analysis 5% Abletoup to 1?[;:;:1:1 gan;ioem::‘:‘n:ncgi:;ﬂous land uses. -] 4.5% patiems. Unable to conduet ransient snalysis. 7 3.5% patiems, Linable to conduet iransient analysis 7 5%
ransoent andtys'o ol nccod
Abilty o modal water age and chiorne decay and ["odeis water age, chiorine decay and 5 methods of reservoir mixng = |odeis water age, chiorine decay and & methods of reservolr mixing ~ [Modeis water age, chlorne decay and 5 mathods of reservoir mixing ™
AR ATS e e resenvoir mixing 4% Source raing is an add-on B B Source tracing is an add-co 8 i Source tracing is an add-on 2 ki
[4. Compatibility
Wiorks from within ArcGIS, therefore requires ESRI license. Allows Open architecture that can import shape fles, bul cannot export Has proprietary open GIS architecture, does not refy on ESRI
41 GIS integration o ”’“‘“"m;“; M”“:“::;;:”““‘;G" f 8:5? (haiii] - for complete G5 capability incuding impart shape-files. Cannat 8 4 resuts as shape files. Compatiile with ArcViewiArcinfo but has 5 25% | packages Can file share varicus GIS systems (ArcViewlArcinio) g 4.5%
directly open geodatabase limited capability with respect to imparting GIS background layers. Cannat open personal geodatabase
: Good cutput tables, can be copied to Excel or ODBC database
Flexibility of oulput fles for use in other appiications; i Good output tables, map display more limited than other packages - o Estabish persisten links between the model and GIS, spreadshest .
42 Oulput Resulls Quality and useft of M Reports and graphs from dm;e'::; m&anns «can be compared at e 10 3.0% Muliple Scenans results can be compared 7 21% o Multiple i a 7%
730 EPAET EPANET hydratlc sngine, Abiy o import and expor % Based on EFANET engine. Gan impor EPANET modd fies, and 0 100w | B250 on EPANET engne, and can import fles from EPANET. 1o » ey Based on EPANET engine. Can import EPANET model ies, and o m—
2 EPANET fifas export to EPANET format gt direct export to EPANET format i export to EPANET format e
a4 SCADA Ability I impeort file describing operation seltings directly e SCADA data can be nlegrated and overlaid on resulls. No direct 7 2.1% Na o 0.0% SCADA data can be integrated and overaid on resulls. No drect 7 210
: from SCADA integration of data to input into modei = sl integration of data to input into model el
|5. Model Features
Good hydraulic engne and able to model all components and control y
Ability to kmpavi hydraulic components (PRV's, Pumps, Good hydraulic engine and excellent demand allocation feaires. > - Good hydraulic enging and excellent demand allocation features. "
S SO L aecrae valves, conlils and non-uniform ressrvoirs) % Able to model 8 hydrauiie cemponents and convel satings e 48%  [eetings. Demand aliocaton "I‘:E:c':"'"'m ol rere processng 7 A Able to medel all hydeaulic components and control seflings 8 5%
es, able to compute flow at any junction. given a specified minemum s e o compate flow at any junction. given a specified minimum| 17 e o compute flow at any junction, given a specified minimum/
52 :m e Moo s, yfosnets A8 M":’mm’ i anc: 5% pressure. Can create zones so fire flow 1ests are nat run at every 10 5.0% pressure, Can create zones so fire flow tests are not run at every 10 5.0% pressure. Can creste zones 5o fire flow tests are not run at every 10 5.0%
Line i i node (e at a resenvoir) node (.e_at 8 resarvoir] node (i.e_al a resenvoir]
- Yes multiple demands can be allocated to a common node, including Yesmulipla demonds Gan be edocaled 12 commen node. The ¥'es multipe demands can be allocated to a common node, including
53 Multiple Demands Are you abie do enler muiiple demands at one node 5% 8 number of demand pattems 10 5.0% nurber of multiple demand patlems is limited and less than other 9 4.5% & rumber of demeand patisms 10 5.0%
packages
. process. by g the model using uses-
Pararmeter selection mutines, graphical fiekd data A i Darwin Calibration. Enhanced parameter adjusiment module - " Darwin Calibration. Enhanced pammeter adustment module - =
54  Cabbvaton omperisor; calbration stabislk 4% defined pipe groups col‘r::x;‘:{g:;umm data against real 10 4.0% damandioughnass 9 36% demandir 14} 10 40%
Has scenario manager feature. Able 1o model numerous scenarios
5 Sovmio g Aony s o e e s et | "o v e pooren. iy o A | 0 | son | sscmmommn o svwiomotunmeensmmen | | g |esemmomuon o seonotnmems s |y | s
' activate/deactvate portions of the netwark for the various scenarios oy i ' . 4 g T
Yes. Able to partition the model and activale/deactvate pressures .
o ‘. Abiity to medel subsections of network separalely - - . Able to deactvate pipes and demands using scenario manager ™ Able 1o deactvate pipes and demands using scenario manager, "
50 Pertiicoing .. Only 1 prassure zon % s i nolocied by th weer. Parkions v ‘greyed’ nd e romein 1o i however network “tums off” and does not remain in display & e however network “ums off* and does not remain in display 8 ccided
in the display
Y¥es. Can apply varying rate structures. Rate structures cannat vary . Yes. Can apply varying rate structures. Rate structures cannot vary| . [Yes Canapply varying rate stuctures. Rate structures cannot vary| e
57 Energy Managemeant Capability to use different rate structures for anergy costs M based cn monthiveekid 9 T based on meonhiweekida 9 7% based on menth/weekida g 7%
58 sem Head Cunves MSEHM head curves % Yes 10 3.0% Yes 10 3.0% Yes 10 3.0%
Source fracing add-on can assist with UDF analysis. A separate " .
" Similar 1o other programs. it can calculates shortest rangpon path " Similar 1o other programs. it can calculale shortest ranspor path - "
59 Lini-Directional Flushing Develops optfmum flushing pattems and plans 2% software is avalable lnr.uDF analysis, although it's ability is limited 7 1.4% Implementation plans are developed marnally 7 1.4% Inphementalion pllrts ne deveioped imamlly 7 1.4%
a3 it is not fully automated
SERD 100%: 23.0% 1% B6.5%
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On November 8 and 10, 2011, AECOM Staff attended a site tour of the District of West Kelowna
watersheds and upland water systems with District Staff. This memo summarizes the current
configuration and operation of the District's upland reservoirs, dams, waterways and facilities as seen
on the tours and described by District Staff.

The District's water supply is obtained primarily from two watersheds; the Powers Creek Watershed
and the Lambly (Bear) Creek Watershed. Historically, these watersheds have been utilized and
operated independently by their respective former irrigation districts (Westbank and Lakeview); and
are currently operating in this manner. The objective of this memo is to document the current
operation of each upland system, with recommendations on optimization and/or modifications to
follow in the Water Master Plan Report.

Figure 1, attached, shows both the Powers Creek and Lambly Creek Watershed upland water
systems and each of the features described below. The database of dams within the District was
downloaded from iMap BC, and is included in Appendix A to this memao.

Powers Creek Watershed

The Powers Creek watershed encompasses an area of 139 km? and ranges in elevation from

1,860 m at the summit of Whiterocks Mountain to 342 m at the drainage point into Okanagan Lake.
Powers Creek flows through the Westbank service area and discharges into Okanagan Lake at
Gellatly Bay. The upper watershed consists of six storage lakes: Tadpole, Dobbin, Horseshow,
Paynter, Jackpine and Lambly Lake. Flow upstream of the Powers Creek Diversion Pipeline is routed
through Lambly Lake, which is used to store and regulate flows throughout the winter. The following
descriptions detail each asset in the system, listed in order from the top of the system, following the
flow of water by gravity.

Sandberg Ditch

Sandberg ditch is at the northernmost extents of the Powers Creek Watershed, bordering the Lambly
Creek Watershed. In the spring, the Sandberg headgate is closed which diverts water into Tadpole
Lake. The ditch enters Tadpole Lake on the far north end of the lake, near Whiterocks FSR. During
the winter, the headgate is closed and water flows naturally to Lambly Creek.

CWVK Upland Operation_Draft_R1.Docx
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Whiterocks Ditch

Whiterocks ditch diverts water from the Lambly Creek Watershed into the Powers Creek Watershed
via Tadpole Lake. The ditch is regulated by two head gates, one at the top of the ditch and one in the
middle. In the spring, the top headgate is opened and the middle headgate is closed which diverts
water into the northeast end of Tadpole Lake. The ditch flows consistently until June or July as the
snowpack melts. If the ditch was not utilized, demands would require use of storage in Tadpole Lake
by mid-May. During the winter, the middle head gate is opened and water continues to flow to
Tadpole Lake.

Tadpole Lake

The Sandberg and Whiterocks ditches fill Tadpole Lake during spring snowmelt and continue to flow
until frozen. Tadpole lake contains 3,602 ML of storage and is regulated by a manual head gate
which discharges into Alocin Creek.

There is a head gate at the north end of Tadpole Lake which allows a year-round flow of 7.3 ML/d (3
cfs) to Lambly Creek for fish habitat.

There is an overflow spillway at the north end of Tadpole Lake which flows to Lambly Creek.

Nicola Ditch

The Nicola ditch diverts water from Alocin Creek into Dobbin Lake. Around mid-May, District Staff
install stop logs on the control structure to divert the water. Between where the Nicola ditch intersects
Horseshoe Main FSR and Dobbin Lake is a low-lying area which regularly floods in during freshet.
Due to the large amount of brush and deadfall on this section of the ditch, water quality may be a
concern for flow passing through this area.

Dobbin Lake

Dobbin Lake is fed primarily by the Nicola ditch and has 692 ML of storage. A manual headgate is
located on the downstream end of the lake, with a v-notch weir allowing discharge into Bit Creek. In
the spring, Dobbin Lake is the first to be opened. A blasted rock overflow spillway on the northeast
end of Dobbin Lake spills back into Alocin Creek via the Nicola ditch.

Bit Creek Ditch
The Bit Creek ditch diverts water into the east side of Horseshoe Lake. There is no maintenance
required or structure to operate for this ditch to function.

Horseshoe Lake

Horseshoe Lake contains 995 ML of storage. There are three dams on Horseshoe Lake. A manual
head gate and dam is located on the northwest segment of the lake, discharging to the Bit
Creek/Powers Creek Headwaters. A spillway dam is located on the south end of Horseshoe Lake,
discharging into Powers Creek. A saddle dam is located in the center arm of the lake which also
discharges into Powers Creek.

Powers Creek Diversion Pipeline

Flow from Powers Creek is intercepted near the intersection of Powers Creek and Horseshoe Main
FSR into the Powers Creek diversion pipeline. A 475mm HDPE pipe diverts water from Powers
Creek for 4 km to the east, discharging into Harding Creek. From Harding Creek, the diverted water
flows into Lambly Lake. The diversion is used every fall for a few months to fill Lambly Lake.
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Paynter Lake

Paynter Lake discharges to Paynter Creek, which then joins Powers Creek. There are three dams; a
main dam with a manual head gate which is accessed by a basic scaffold structure; a saddle dam;
and a spillway which overflows back to Powers Creek. The lake has 432 ML of storage which is used
starting around August each year. The water in the lake contains high levels of colour and organics;
due to the poorer quality, this water is blended with other higher quality sources.

Jackpine Lake

Jackpine Lake, the second largest lake in the watershed provides 1,224 ML of storage. Flow is
regulated by a manual head gate, discharging to Jackpine Creek and eventually joining with Powers
Creek near Jackpine Main FSR.

Lambly Lake

Lambly, or Bear Lake, is the largest lake in the watershed and the primary source of storage at 3,491
ML. All flows north of the Powers Creek Diversion flow into Lambly Lake and are stored and then
flow-regulated throughout the winter. Naturally part of the Lambly Creek Watershed, the Lambly Lake
Dam diverts the lake southward to supply the Powers Creek system. At the tail end of spring runoff,
flashboards are installed on the south end of the lake to gain additional storage capacity.

Lambly Lake flows are regulated by an automatic head gate structure at the south end of the lake.
The automatic head gate is housed in an insulated, corrugated metal building. The head gate is
powered by solar, wind and a propane generator. Even with these multiple power sources, propane
to power the generator must be brought to site an average of two times per week. Maintenance time
related to delivering propane could be significantly reduced if a more reliable power source was
installed. The facility has a pressure-current submersible flow monitor which is linked through
SCADA back to the District office.

Paddle Creek Diversion

Paddle Creek is diverted o Lambly Lake instead of running naturally into Powers Creek. This
diversion allows the flow from Paddle Creek to be stored and regulated as opposed to free-flowing
down Powers Creek.

Powers Creek Watershed Upland Storage
The table below summarizes the active storage capacity available in each of the lakes.

Table 1 - Powers Creek Watershed - Upland Reservoir Capacity

Liconged Available
Lake Storage (ML) Storage (ML) Licensed
Storage (ML)
Tadpole 3,602 2,467 2,467
Dobbin 692 524 524
Horseshoe 995 1,110 995
Paynter 432 432 432
Jackpine 1,224 951 951
Lambly 3,491 9,658 3,491
Total 10,436 15,142 8,860

The available licensed storage (total storage which is existing and also licensed) is 8,860 ML.
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In addition to lake storage, the District also holds storage licences on ditches and creeks. The table
below summarizes this storage.

Table 2 - Powers Creek Watershed — Upland Creek Capacity

. Licensed
Creek/Ditch Storage (ML)

Alocin Creek 952
Bit Creek 555
Powers Creek 2,975
Lambly Creek 3,419
Sandberg Ditch 1,569
Whiterocks Ditch 3,419
Paddle Creek 1,881

Total 14,770

Powers Creek Watershed — Other Commitments
Fisheries requires a minimum flow of 10 ML/d (4 cfs) to be released from Powers Creek for fish
habitat.

Powers Creek Watershed Summary

The Powers Creek Watershed consists of six upland lakes which generally rely on man-made
diversions to fill. There is a significant amount of operator maintenance required (often with long
travel times) to regulate the flow in and out of the storage lakes. Water must be carefully balanced
and conserved year-round to ensure adequate supply during low-flow periods. In general, the
configuration of the upland diversions and storage provides adequate volume for the demand, but
replies on considerable operator maintenance.

Lambly Creek Watershed

The Lambly (Bear) Creek watershed encompasses an area of 244 km? and ranges in elevation from
over 1,900 m at the summit of Terrace Mountain to 342 m at the drainage point into Okanagan Lake.
Lambly Creek flows southeast, discharging to Okanagan Lake at Bear Creek Provincial Park. The
upper watershed consists of Esperon Lake, Christie Lake and Duo Via Lake which feed Big Horn
Reservoir. Storage in Big Horn Reservoir is released down Lambly Creek, which is intercepted by the
Rose Valley Diversion Pipeline, which pipes the flow to the Rose Valley Reservoir where the supply
can experience a residence time of up to one year. The water is treated just after the Rose Valley
dam and enters the distribution network from there. The following descriptions detail each
component in the system, listed in order starting at the top of the system, following the flow of water
by gravity.

Esperon Lake

Esperon Lake has a storage capacity of 190 ML. The Esperon Lake dam consists of a manual slide
gate which is partially opened in early June and then closed early September. The majority of flow is
contributed after June 1 when the Dun\Waters Diversion water license has expired (see below).
During the summer, Operations Staff visit the dam an average of once per month to regulate the flow.
Esperon Lake reliably fills and helps to fill Big Horn Reservoir.
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DunWaters Diversion

Completed in 2009, the DunWaters Diversion redirects water from Upper Shorts Creek into Big Horn
Reservoir. The diversion runs parallel to Stuart FSR, from approximately km 29 to km 27. At km 27,
the water follows a natural flow path for another 2 km, is culverted under Esperson FSR and then
discharges into Big Horn Reservoir. The water licence on the DunWaters Diversion allows the water
to be diverted from April 1to June 1. The diversion is generally fully utilized during the licence period.

Big Horn Reservoir and Dam

Big Horn Reservoir has a storage capacity of 2,300 ML. The dam head gate is manually controlled
and housed in a corrugated metal building. At the end of October, the head gate is partially closed to
maintain only fish flow requirements. Flow leaving the reservoir travels down Terrace Creek and
meets up with Lambly Creek at km 13 of the Bear Creek FSR.

Rose Valley Reservoir Diversion Intake

The intake for the Rose Valley diversion pipeline intercepts Lamby Creek approximately 5.5 km
upstream from Okanagan Lake. The intake consists of a small concrete dam, 850 mm (34") diversion
pipe, 600 mm (24”") bypass pipe and 200 mm (8”) pipe for fish flow. The configuration of the diversion
chamber forces the water to become relatively stagnant before entering the diversion pipe. The dam
and intake require maintenance visits at least once per week for debris clearing and monitoring.
Permanent level and flow indicators and a turbidity meter is installed just downstream of the intake.
The intent of the turbidity meter was to allow the operators to bypass flow during high turbidity events.

A rock wall was recently installed in the middle of the creek, just upstream of the dam to prevent
debris from collecting in the diversion/bypass chamber. The rock wall has reduced debris, but the
chamber is still regularly cleaned to prevent plugging.

The backwater area upstream of the chamber is cleaned from debris about every three years. The
600 mm bypass line is opened which drains this area and allows a pickup truck to be driven in for
cleaning.

Rose Valley Reservoir Diversion Pipe

The Rose Valley diversion pipe is an 850 mm continuous-weld steel pipe which runs for
approximately 6 km from the intake to Rose Valley Reservoir. The pipe is catholically protected along
its entire length. We understand that a section of the pipe was recently exposed temporary due to
homeowner activities, and was visually deemed to be in good condition.

Rose Valley Reservoir Diversion Control Valves

Pipe control valves are located just upstream of the outfall. A 100 mm bypass valve allows the main
valve to be cleaned (approximately every three years) and is kept open to prevent freezing. Both
valves are automated and linked to SCADA.

Rose Valley Reservoir

The Rose Valley Reservoir is the watershed'’s largest storage reservoir at 3,600 ML. The reservoir
water quality is varied, with high color or nutrients at certain times in the year, generally just before
freshet. The Operations Staff has become familiar with these occurrences and can treat and rectify
most water quality issues. For example, algae blooms are controlled by treating with copper sulphate
and regulating the flows from the diversion pipeline.

CWK Upland Operation_Draft_R1.Docx



A=COM o
Memorandum

March 6, 2012

The Rose Valley Dam is located at the south end of the reservoir. A cast and concrete block building
houses the intake pipes (600 mm and 750 mm) and controls. Immediately downstream of the dam, a
small treatment building provides treatment with chlorine gas. Typical dosage at the dam is
approximately 3.5 mg/l. Residual in the system is in the range of 1.2 mg/l at the District office on
Bartley Road, and 0.25 mg/l at the ends of the system.

Other Concerns in the District Watersheds

During the site visits, other issues related to the watersheds and upland sources were discussed. In
the Lambly Creek Watershed, a Burnco gravel pit is currently in operation just upstream of the Rose
Valley diversion intake. Extensive water quality monitoring was undertaken by the District at the
outset of the pit operation, but no significant impacts were detected. The effectiveness and quality of
runoff detention devices used at the site are questionable and of concern to the District.

Another issue of concern is the Rose Valley land swap currently under discussion/approval which
would transfer lands surrounding the Rose Valley Reservoir and intake to Westbank First Nations.
The District is extremely concerned with the future of water quality for the watershed if it is no longer
park or protected crown land.

Lambly Creek Watershed Upland Storage
The table below summarizes the active storage capacity available in each of the lakes.

Table 3 - Lambly Creek Watershed - Upland Reservoir Capacity

Liconged Available
Lake Storage (ML) Storage (ML) Licensed
Storage (ML)
Esperon 200 247 200

Lambly 2,830 1,850 1,850
Big Horn 1,863 1,863 1,863
Rose Valley 2,916 2,916 2,916
Total 6,100 6,876 6,829

The available licensed storage (total storage which is existing and also licensed) is 6,829 ML.

In addition to lake storage, the District also holds storage licences on ditches and creeks. The table
below summarizes this storage.

Table 4 —= Lambly Creek Watershed — Upland Creek Capacity

. Licensed
Creek/Ditch Storage (ML)
DunWaters 1,480
Esperon 247
Lambly 3,084
Terrace 3,454
Total 8,265

CWK Upland Operation_Draft_R1.Docx



A=COM o
Memorandum

March 6, 2012

Lambly Creek Watershed — Other Commitments
Fisheries requires a minimum flow of approximately 6 ML/d (2.5 cfs) to be released from Lambly
Creek for fish habitat.

Lambly Creek Watershed Summary

The Lambly Creek Watershed consists of three upland lakes, Big Horn Reservoir and Rose Valley
Reservoir. The water supply is managed by storing the spring runoff in the upland lakes and then
regulating the release from April to June as the snow melts and licences permit. Water demands
during spring runoff are generally met from streamflows below the Big Horn Reservoir. During the
summer months and through the winter, storage from Big Horn Reservoir is utilized to meet demands.
There is sufficient and often surplus capacity for the watershed. The main operational requirements
are maintenance of the Rose Valley Intake and Diversion system. In contrast to the Powers Creek
Watershed system, nominal operation and maintenance is required for its upland facilities.
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Appendix A

Dams within DWK Watersheds
Downloaded from iMap BC Online database August 2011

Name Owner

1. Glenrosa Lake Dam FICKE FRANK R & GERTRUDE B

2. Shannon Lake Dam SHANNON LAKE GOLF COURSE LTD
3. Rose Valley Dam LAKEVIEW IRRIGATION DISTRICT

4. Hayman Lake Dam YEULETT GEORGE V & RUTH C

5. Allan Meadow Dam YEULETT GEORGE V & RUTH C

6. Taylor Meadow Dam (South) ENSIGN RUSSELL H & DOREEN

7. Taylor Meadow Dam (North) ENSIGN RUSSELL H & DOREEN

8. Hidden Lake Dam ENSIGN RUSSELL H & DOREEN

9. Lambly Lake Spillway Dam WESTBANK IRRIGATION DISTRICT
10. Lambly Lake Dam WESTBANK IRRIGATION DISTRICT
11. Webber Lake Dam (East) WESTBANK IRRIGATION DISTRICT
12. Jackpine Lake Dam WESTBANK IRRIGATION DISTRICT
13. Paynter Lake Dam WESTBANK IRRIGATION DISTRICT

14. Paynter Lake Saddle Dam WESTBANK IRRIGATION DISTRICT
15. Horseshoe Lake East Dyke Dam (Islaht) WESTBANK IRRIGATION DISTRICT
16. Horseshoe Lake Centre Dyke Dam (Islaht) |WESTBANK IRRIGATION DISTRICT
17. Horseshoe Lake West Dyke Dam (Islaht) |WESTBANK IRRIGATION DISTRICT
18. Dobbin Lake Dam WESTBANK IRRIGATION DISTRICT
19. Tadpole Lake South Dam WESTBANK IRRIGATION DISTRICT
20. Tadpole Lake North Dam WESTBANK IRRIGATION DISTRICT
21. Esperon Lake Dam LAKEVIEW IRRIGATION DISTRICT

22. Big Horn Reservoir Dam LAKEVIEW IRRIGATION DISTRICT




1. Glenrosa Lake Dam

Dams - Small Scale Mapping

EREST ELEVATION_IN_METRES: [0
EREST LENGTH_IN_METRES: 0

[DAM_FILE_NO: [D240141-01 |
[DAM_FUNCTION: [MAIN |
(DAM_HEIGHT_IN_METRES: k.7 |
(DAM_NAME: [GLENROSA LAKE DAM |
DAM_OWNER: FICKE FRANK R & GERTRUDE B

[DAM_SAFETY OFFICER: Rowe, Steve ENV:EX

[DAM_TYPE: [Earthfil |
[DISTRICT_PRECINCT_NAME: VER - PEACHLAND |
||OBIECTID: [L030561472 |
j[po:[NTs CODE: [pD58813 |
(REGION_NAME: [oKANAGAN |
|DAM REGULATED_CODE: Regulated

|DAM OPERATION_ CODE: Active

[#SHAPE#: [Geometry]

[AREA: 0

[LEN: [78.0011191155429

Coordinate Position

BC Albers: 1453205, 556769
Geographic: 49°50' N, 119°41' W
UTM 11N: 306480, 5524891

2. Shannon Lake Dam

(Dams - Small Scale Mapping

[CREST_ELEVATION_IN_METRES: [0 |
[CREST_LENGTH_IN_METRES: o

(DAM_FILE_NO: D240206-00

![DAM FUNCTION: [UNDETERMINED

(DAM_HEIGHT_IN_METRES: o

(DAM_NAME:

[SHANNON LAKE DAM

(DAM_OWNER: [SHANNON LAKE GOLF COURSE LTD

DAM_TYPE: Earthfill

DISTRICT_PRECINCT_NAME: VER - PEACHLAND

[oB3IECTID: 1030561435

[POINTS_CODE: PD59092 |
[REGION_NAME: [OKANAGAN |
[DAM_REGULATED_CODE: [Non-Regulated |
[DAM_OPERATION_CODE: [active |
#SHAPE#: [Geometry]

[AREA: o

LEN: 63.875

Coordinate Position

BC Albers: 1458403, 558527
Geographic: 49°51' N, 119°37' W
UTM 11N: 311856, 5525988




3. Rose Valley Dam

iDams - Small Scale Mapping

[CREST_ELEVATION_IN_METRES: [606.6 |
|[CREST_LENGTH_IN_METRES: [85.3 |
DAM_FILE_NO: D240005-00

DAM_FUNCTION:
DAM_HEIGHT_IN_METRES:

MAIN

30.2

(DAM_NAME:

ROSE VALLEY LAKE DAM

(DAM_OWNER: ILAKEVIEW IRRIGATION DISTRICT |
(DAM_SAFETY_OFFICER: Dolley, william ENV:EX |
([DAM_TYPE: [Earthfill |
DISTRICT_PRECINCT_NAME: VER - PEACHLAND

NEXT_AUDIT_YEAR: 2011

|OBJECTID: 1030560356

[POINTS_CODE: PD59086

[REGION_NAME: [OKANAGAN |
(DAM_REGULATED_CODE: [Regulated |
[DAM_OPERATION_CODE: [active |
[#SHAPE#: [Geometry]

|[AREA: 0

[LEN: 80.3838624600734

Coordinate Position

BC Albers: 1461078, 563037
Geographic: 49°53' N, 119°34' W
UTM 11N: 315073, 5530129

4. Hayman Lake Dam

i[Dams - Small Scale Mapping

EREST ELEVATION_IN_METRES: 0

[CREST_LENGTH_IN_METRES: __ |0

DAM_FILE_NO: D240146-00

(DAM_FUNCTION: |IMAIN

[DAM_HEIGHT_IN_METRES: o |

[DAM_NAME:

|[HAYMAN LAKE DAM

|IDAM_OWNER: |IVEULETT GEORGE V & RUTH C |
IDAM TYPE: Earthfil

[DISTRICT _PRECINCT NAME: VER - PEACHLAND

[oB3ECTID: |[L030561474

POINTS CODE: PD59099

||REGION NAME: OKANAGAN

i[DAM REGULATED_CODE: |[Regulated |
[IDAM_OPERATION_CODE: |iActive |
[#SHAPE#: |[Geometry] |
IAREA: |& |
[LEN: |[106.543491706439 |

Coordinate Position

BC Albers: 1459855, 567012
Geographic: 49°55' N, 119°35' W
UTM 11N: 314355, 5534226




5. Allan Meadow Dam

iDams - Small Scale Mapping

[CREST_ELEVATION_IN_METRES: o
|CREST_LENGTH_IN_METRES: o

|DAM_FILE No: |D240103-00
DAM_FUNCTION: MAIN

DAM_ HEIGHT IN METRES: 1.5

(DAM_NAME: |IALLAN MEADOW DAM
(DAM_OWNER: |IVEULETT GEORGE V & RUTH C
(DAM_SAFETY_OFFICER: |INoseworthy, Mike ENV:EX
([DAM_TYPE: | [Earthfill

|DISTRICT PRECINCT_NAME: |WER - PEACHLAND
[OBJECTID: 1030561463
POINTS_CODE: PD59098

I|REGION NAME: [[OKANAGAN
(DAM_REGULATED_CODE: |Regulated
[DAM_OPERATION_CODE: |[Aactive

[#SHAPE#: |[Geometry]

[AREA: o

[LEN: |[12.1307975830116

Coordinate Position

BC Albers: 1459244, 569305
Geographic: 49°57' N, 119°35' W
UTM 11N: 314035, 5536578

6. Taylor Meadow Dam (South)

|Dams - Small Scale Mapping

||ICREST_ELEVATION_IN_METRES: llo

l[EREST LENGTH _IN METRES: 0

DAM_FILE NO: D240217-01

DAM_FUNCTION: MAIN

[DAM_HEIGHT_IN_METRES: llo

(DAM_NAME: |[TAYLOR MEADOW DAM (SOUTH)

(DAM_OWNER: |ENSIGN RUSSELL H & DOREEN

|IDAM_TYPE: |[Earthfill

[DISTRICT PRECINCT NAME: VER - PEACHLAND

|OBJECTID: 1030561498

|POINTS CODE: |PD59096

REGION_NAME: OKANAGAN

[DAM_REGULATED_CODE: Regulated

'[DAM OPERATION_CODE: |lActive |
[#SHAPE#: |[Geometry] |
[AREA: o |
.|LEN: [[12.1998347939634 |
Coordinate Position

BC Albers: 1458556, 570451

Geographic: 49°57' N, 119°36'W

UTM 11N: 313495, 5537801



7. Taylor Meadow Dam (North)

i|Dams - Small Scale Mapping

[CREST_ELEVATION_IN_METRES: lo |
[CREST_LENGTH_IN_METRES: Jlo

DAM_FILE_NO: |[D240217-02

|DAM_FUNCTION: SADDLE

[DAM_HEIGHT_IN_METRES: |0

([DAM_NAME: |FAYLOR MEADOW DAM (NORTH)

(DAM_OWNER: |ENSIGN RUSSELL H & DOREEN |
[DAM_TYPE: | Earthfill |
[DISTRICT_PRECINCT_NAME: ][VER - PEACHLAND |
|loB3ECTID: |[1030561499 |
[POINTS_coODE: PD59095

REGION_NAME: OKANAGAN

[DAM_REGULATED_CODE: |Regulated

'[DAM OPERATION_CODE: ||active |
[#SHAPE#: |[Geometry] |
[AREA: o |
[lLEN: |20.5768377065087 |

Coordinate Position

BC Albers: 1458747, 570031
Geographic: 49°57' N, 119°35' W
UTM 11N: 313633, 5537360

8. Hidden Lake Dam

iIDams - Small Scale Mapping

[CREST_ELEVATION_IN_METRES: o

[CREST_LENGTH_IN_METRES: g

DAM_FILE_NO: D240148-00

DAM_FUNCTION: MAIN

([DAM_HEIGHT IN_METRES: P

[DAM_NAME: |HIDDEN LAKE DAM |
(DAM_OWNER: JENSIGN RUSSELL H & DOREEN |
([DAM_TYPE: | [Earthfill

DISTRICT_PRECINCT_NAME: VER - PEACHLAND

|OBJECTID: 1030561436

|POINTS CODE: PD59097

(REGION_NAME: |IOKANAGAN |
[DAM_REGULATED_CODE: |Regulated |
(DAM_OPERATION_CODE: |[Active |
[#SHAPE#: |[Geometry]

[AREA: o

[LEN: 7.5

Coordinate Position

BC Albers: 1456874, 569840
Geographic: 49°57' N, 119°37' W
UTM 11N: 311751, 5537404




9. Lambly Lake Spillway Dam

i|Dams - Small Scale Mapping

|[§REST ELEVATION_IN_METRES:

o

|[CREST_LENGTH_IN_METRES: l6o
DAM_FILE_NO: D240016-02

DAM_FUNCTION:
DAM_HEIGHT_IN_METRES:

SADDLE

10.7

(DAM_NAME:

LAMBLY LAKE SPILLWAY DAM

(DAM_OWNER: WESTBANK IRRIGATION DISTRICT
(DAM_SAFETY_OFFICER: [Brazier, Bert ENV:EX
([DAM_TYPE: [Earthfill
DISTRICT_PRECINCT_NAME: VER - PEACHLAND
NEXT_AUDIT_YEAR: 2016

|OBJECTID: 1030560414
[POINTS_CODE: PD59122
[REGION_NAME: [OKANAGAN
[DAM_REGULATED_CODE: [Regulated
(DAM_OPERATION_CODE: [active

[#SHAPE#: [Geometry]

|[AREA: o

[LEN: 123.410556060344
Coordinate Position

BC Albers: 1450472, 568044

Geographic: 49°56"' N, 119°42' W
UTM 11N: 305175, 5536421

10. Lambly Lake Dam

|Dams - Small Scale Mapping

EREST ELEVATION_IN_METRES:
EREST LENGTH_IN_METRES:

=

424

(DAM_FILE_NO: D240016-01
[DAM_FUNCTION: [MAIN
(DAM_HEIGHT_IN_METRES: b.s

|DAM NAME:

[LAMBLY LAKE DAM

DAM_OWNER: WESTBANK IRRIGATION DISTRICT
DAM_SAFETY_OFFICER: Brazier, Bert ENV:EX
DAM_TYPE: Earthfill
[DISTRICT_PRECINCT_NAME: VER - PEACHLAND
[NEXT_AUDIT_YEAR: 2016

[OBIECTID: (1030560415
POINTS_CODE: PD59121
REGION_NAME: OKANAGAN

DAM REGULATED CODE: Regulated
DAM_OPERATION_CODE: Active

[#SHAPE#: [Geometry]

|AREA: o

([LLEN: [384.716193070094
Coordinate Position

BC Albers: 1451084, 569572

Geographic: 49°57' N, 119°42' W
UTM 11N: 305972, 5537862




1. Webber Lake Dam (East)

|Dams - Small Scale Mapping

[CREST_ELEVATION_IN_METRES: [0

|[CREST_LENGTH_IN_METRES: o

|[DAM_FILE_NO: [D240222-02

[DAM_FUNCTION: UNDETERMINED

[DAM_HEIGHT_IN_METRES: [0

([DAM_NAME: WEBBER LAKE DAM (EAST)

(DAM_OWNER: WESTBANK IRRIGATION DISTRICT |
([DAM_TYPE: [Earthfill |
[DISTRICT_PRECINCT_NAME: [VER - PEACHLAND |
|loB3ECTID: [1030561531 |
[POINTS_cODE: PD59116

REGION_NAME: OKANAGAN

[DAM_REGULATED_CODE: Non-Regulated

'|DAM OPERATION_CODE: |Active |
[#SHAPE#: [Geometry] |
[AREA: lo |
(lCEN: [25.6023449666582 |

Coordinate Position

BC Albers: 1446765, 566438
Geographic: 49°56' N, 119°46' W
UTM 11N: 301297, 5535290

12. Jackpine Lake Dam

Dams - Small Scale Mapping

ICREST_ELEVATION_IN_METRES: |0

ICREST_LENGTH_IN_METRES: 0

[DAM_FILE_NO: [D240157-00 |
[DAM_FUNCTION: [MAIN |
[DAM_HEIGHT_IN_METRES: k.9 |
[DAM_NAME: DACKPINE LAKE DAM |
DAM_OWNER: WESTBANK IRRIGATION DISTRICT

[DAM_SAFETY OFFICER: Rowe, Steve ENV:EX

DAM_TYPE: Earthfill

[DISTRICT_PRECINCT NAME: IVER - PEACHLAND |
INEXT_AUDIT_YEAR: [2006 |
[oBIECTID: [1030561476 |
[POINTS_CODE: [PD59119 |
REGION_ NAME: OKANAGAN

DAM_REGULATED_CODE: Regulated

DAM_OPERATION_CODE: [Active

[#SHAPE#: [Geometry]

|AREA: o

[LEN: [112.260326781103

Coordinate Position

BC Albers: 1444319, 564375
Geographic: 49°55' N, 119°48' W
UTM 11N: 298612, 5533547



13. Paynter Lake Dam

||Dams - Small Scale Mapping

[CREST_ELEVATION_IN_METRES: [0

[EREST LENGTH_IN_METRES: 0
DAM_FILE_NO: D240196-01
DAM_FUNCTION: MAIN

DAM_HEIGHT_IN_METRES: 5.2

(DAM_NAME: PAYNTER LAKE DAM

(DAM_OWNER: WESTBANK IRRIGATION DISTRICT |
[DAM_SAFETY_OFFICER: [Rowe, Steve ENV:EX |
(DAM_TYPE: [Earthfill |
|[DISTRICT_PRECINCT_NAME: VER - PEACHLAND |
[NEXT_AUDIT_YEAR: £006

[OBJECTID: 1030561527

|POINTS_CODE: PD59124

jlkEGmN NAME: [oKANAGAN |
(DAM_REGULATED_CODE: [Regulated |
[DAM_OPERATION_CODE: [active |
[#SHAPE#: [Geometry] |
[AREA: lo |
[LEN: [55.7091641384073 |

Coordinate Position

BC Albers: 1443861, 568349
Geographic: 49°57' N, 119°48' W
UTM 11N: 298653, 5537549

14. Paynter Lake Saddle Dam

|Dams - Small Scale Mapping

[CREST_ELEVATION_IN_METRES: [0

[CREST_LENGTH_IN_METRES: o

[DAM_FILE_NO: [D240196-02 |
[DAM_FUNCTION: [SADDLE |
DAM_HEIGHT _IN_METRES: o

DAM_NAME: PAYNTER LAKE SADDLE DAM

DAM_OWNER: WESTBANK IRRIGATION DISTRICT

DAM_SAFETY_OFFICER: Rowe, Steve ENV:EX

[DAM_TYPE: Earthfill

[DISTRICT_PRECINCT_NAME: IVER - PEACHLAND |
[@BIECTID: [L030561556 |
(POINTS_CODE: [PD59124 |
REGION_NAME: OKANAGAN

DAM_REGULATED_CODE: Regulated

DAM_OPERATION_CODE: Active

[#SHAPE#: [Geometry]

IAREA: o |

LEN: [52.6856161132415




15. Horseshoe Lake East Dyke Dam (Islaht)

|Dams - Small Scale Mapping

[CREST_ELEVATION_IN_METRES: [1488.4

[EREST LENGTH_IN_METRES: E?S

[DPAM_FILE_NO: [p240009-03

[DAM_FUNCTION: [SPILLWAY

[DAM_HEIGHT_IN_METRES: __[6.1

(DAM_NAME: HORSESHOE LAKE EAST DYKE DAM (ISLAHT)

(DAM_OWNER: WESTBANK IRRIGATION DISTRICT |
[DAM_SAFETY_OFFICER: [Brazier, Bert ENV:EX |
(DAM_TYPE: [Earthfill |
|[DISTRICT_PRECINCT_NAME: [VER - PEACHLAND |
[NEXT_AUDIT_YEAR: 2016

[OBJECTID: 1030560394

|POINTS_CODE: PD59129

j[REGmN NAME: [oKANAGAN |
(DAM_REGULATED_CODE: [Regulated |
[DAM_OPERATION_CODE: [active |
[#SHAPE#: [Geometry] |
[AREA: lo |
[LEN: [L08.185210433495 |

Coordinate Position

BC Albers: 1443784, 571751
Geographic: 49°59' N, 119°48' W
UTM 11N: 299001, 5540934

16. Horseshoe Lake Centre Dyke Dam (Islaht)

|Dams - Small Scale Mapping

||§REST ELEVATION_IN_METRES: [1488.4

IQREST LENGTH _IN_ METRES: 38

DAM_FILE_NO: D240009-02

DAM_FUNCTION: SADDLE

[DAM_HEIGHT IN_METRES: ___ [10.4

|DAM_NAME: [HORSESHOE LAKE CENTRE DYKE DAM (ISLAHT)
j[DAM OWNER: [WESTBANK IRRIGATION DISTRICT
[DAM_SAFETY_OFFICER: [Brazier, Bert ENV:EX

DAM_TYPE: Earthfill
DISTRICT_PRECINCT_NAME: VER - PEACHLAND
NEXT_AUDIT_YEAR: 2016

|OBJECTID: 1030560392

|POINTS_CODE: PD59130

i[REGION NAME: [OKANAGAN
[DAM_REGULATED_CODE: [Regulated
DAM_OPERATION_CODE: Active

[#SHAPE#: [Geometry]

|AREA: o

[LEN: [29.4091412755374

Coordinate Position

BC Albers: 1443440, 571942
Geographic: 49°59' N, 119°48' W
UTM 11N: 298684, 5541166



17. Horseshoe Lake West Dyke Dam (Islaht)

|Dams - Small Scale Mapping

[CREST_ELEVATION_IN_METRES: [1488.4

[CREST_LENGTH_IN_METRES: 84

[DPAM_FILE_NO: D240009-01

[DAM_FUNCTION: MAIN

[DAM_HEIGHT_IN_METRES: __[6.4

(DAM_NAME: HORSESHOE LAKE WEST DAM (ISLAHT)

(DAM_OWNER: WESTBANK IRRIGATION DISTRICT |
[DAM_SAFETY_OFFICER: [Brazier, Bert ENV:EX |
(DAM_TYPE: [Earthfill |
|[DISTRICT_PRECINCT_NAME: [VER - PEACHLAND |
[NEXT_AUDIT_YEAR: 2016

[OBJECTID: 1030560391

|POINTS_CODE: PD59131

j[REGmN NAME: [oKANAGAN |
(DAM_REGULATED_CODE: [Regulated |
[DAM_OPERATION_CODE: [active |
[#SHAPE#: [Geometry] |
[AREA: lo |
[LEN: [82.1923307970928 |

Coordinate Position

BC Albers: 1443211, 572095
Geographic: 49°59' N, 119°48' W
UTM 11N: 298475, 5541347

18. Dobbin Lake Dam

|Dams - Small Scale Mapping

||§REST ELEVATION_IN_METRES: [1478.3

IQREST LENGTH _IN METRES: 33.5

DAM_FILE_NO: D240017-00

DAM_FUNCTION: MAIN

.m 12.8

|[DAM_NAME: [DOBBIN LAKE DAM |
i[DAM OWNER: [WESTBANK IRRIGATION DISTRICT |
[DAM_SAFETY_OFFICER: [Brazier, Bert ENV:EX |
DAM_TYPE: Earthfill

DISTRICT_PRECINCT_NAME: VER - PEACHLAND

NEXT_AUDIT_YEAR: 2016

|OBJECTID: 1030560413

|POINTS_CODE: PD59128

i[REGION NAME: [OKANAGAN |
[DAM_REGULATED_CODE: [Regulated |
DAM_OPERATION_CODE: Active

[#SHAPE#: [Geometry]

|[AREA: 0

[LEN: [33.708539348361

Coordinate Position

BC Albers: 1442867, 572286
Geographic: 49°59' N, 119°48' W
UTM 11N: 298158, 5541579




19. Tadpole Lake South Dam

|Dams - Small Scale Mapping

[CREST_ELEVATION_IN_METRES: [39.5

IEREST LENGTH_IN_METRES:

R0o

DAM_FILE_NO:

[p240014-02

DAM_FUNCTION: SADDLE
DAM_HEIGHT_IN_METRES: 11.7

(DAM_NAME: TADPOLE LAKE SOUTH DAM

(DAM_OWNER: WESTBANK IRRIGATION DISTRICT |
[DAM_SAFETY_OFFICER: [Brazier, Bert ENV:EX |
(DAM_TYPE: [Earthfill |
|[DISTRICT_PRECINCT_NAME: [VER - PEACHLAND |
[NEXT_AUDIT_YEAR: 2016

[OBJECTID: 1030560416

|POINTS_CODE: PD65207

j[REGmN NAME: [oKANAGAN |
(DAM_REGULATED_CODE: [Regulated |
[DAM_OPERATION_CODE: [active |
[#SHAPE#: [Geometry] |
[AREA: lo |
[LEN: [33.5998976932966 |

Coordinate Position

BC Albers: 1444701, 575382
Geographic: 50°1' N, 119°47' W
UTM 11N: 300364, 5544422

20. Tadpole Lake North Dam

|Dams - Small Scale Mapping

||§REST ELEVATION_IN_METRES: [39.5

IQREST LENGTH _IN METRES: 350

DAM_FILE NO: D240014-01

DAM_FUNCTION: MAIN

.m 15.5

|[DAM_NAME: [TADPOLE LAKE NORTH DAM |
i[DAM OWNER: [WESTBANK IRRIGATION DISTRICT |
[DAM_SAFETY_OFFICER: [Brazier, Bert ENV:EX |
DAM_TYPE: Earthfill

DISTRICT_PRECINCT_NAME: VER - PEACHLAND

NEXT_AUDIT_YEAR: 2016

|OBJECTID: 1030560417

|POINTS_CODE: PD50407

i[REGION NAME: [OKANAGAN |
[DAM_REGULATED_CODE: [Regulated |
DAM_OPERATION_CODE: Active

[#SHAPE#: [Geometry]

|[AREA: 0

[LEN: [17.1164422120954

Coordinate Position

BC Albers: 1444893, 576413
Geographic: 50°1' N, 119°46' W
UTM 11N: 300682, 5545422




~21. Esperon Lake Dam

|Dams - Small Scale Mapping

|
[CREST_ELEVATION_IN_METRES: lo |
[CREST_LENGTH_IN_METRES: o |
|[DAM_FILE NoO: |[D240128-00 |
|[DAM_FUNCTION: UNDETERMINED
[DAM_HEIGHT_IN_METRES: |0
(DAM_NAME: |[|ESPERON LAKE DAM
(DAM_OWNER: |ILAKEVIEW IRRIGATION DISTRICT |
(DAM_SAFETY_OFFICER: |INoseworthy, Mike ENV:EX |
(DAM_TYPE: | [Earthfill |
|[DISTRICT_PRECINCT_NAME: ]WER - PEACHLAND |
|loB3ECTID: 1030561469
POINTS_CODE: PD59270
[REGION_NAME: [lOKANAGAN
i|DAM REGULATED_CODE: |Regulated |
[DAM_OPERATION_CODE: |lActive |
[#SHAPE#: |[Geometry] |
[AREA: Jjo |
.|LEN: |[7.27174972066558 |

Coordinate Position

BC Albers: 1446612, 582605
Geographic: 50°4' N, 119°45' W
UTM 11N: 303162, 5551351

.22. Big Horn Reservoir Dam

Dams - Small Scale Mapping

([CREST_ELEVATION_IN_METRES: |1357

[CREST_LENGTH_IN_METRES: __ |[168
DAM_FILE_NO: [[D240015-00
DAM_FUNCTION: |IMAIN
DAM_HEIGHT IN_METRES: |29

(DAM_NAME:

|[BIG HORN RESERVOIR DAM

||[DAM_OWNER:

||LAKEVIEW IRRIGATION DISTRICT

(DAM_SAFETY_OFFICER:

|Polley, William ENV:EX

|IDAM_TYPE: |[Earthfill |
lDISTRICT PRECINCT NAME: WER - PEACHLAND

NEXT_ AUDIT_ YEAR: 2013

|OBJECTID: 1030563172

[POINTS_cODE: |lPDE6397

|IREGION_NAME: |IOKANAGAN |
j[DAM REGULATED_CODE: |Regulated |
[IDAM_OPERATION_CODE: |lActive |
#SHAPE#: |[Geometry]

IAREA: |lo

[LEN: |[503.130303832861 |

Coordinate Position

BC Albers: 1452574, 581764
Geographic: 50°4' N, 119°40" W
UTM 11N: 308973, 5549772




Appendix D

Upland Watershed Photos
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Lambly Creek Watershed
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Esperon Lake Headwall and Gate

Appendix D - Upland Watershed Photos.Docx



A:COM District of West Kelowna Water Utility Master Plan

Esperon Lake Headwall and Gate

Esperon Lake Headwall and Gate

Appendix D - Upland Watershed Photos.Dood



A:COM District of West Kelowna Water Utility Master Plan

Appendix D - Upland Watershed Photos.Docx



