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Sets out Water Master Plan:

 Objectives

 Guiding Principles

 Water Supply Issues

 Scope of Work

 Units / Conversions / Terminology

 Abbreviations / Definitions

 Acknowledgements 

Section 1.0 - Introduction



1.2 Water Supply – Guiding Principles
1. Recognize the inherent value of water

2. Control pollution at its source

3. Integrate Lake Use Planning and Water 
Resource Management

4. Clearly allocate water within the Okanagan 
Budget

5. Promote a culture of basin-wide water 
conservation

6. Think and act like a region

7. Ensure water supplies are flexible and resilient

8. Provide sufficient resources for local water 
management initiatives

9. Encourage active community engagement

10. Practice adaptive management



Criteria by which the report content is assessed:

 Regulations and Approval Authorities

 Quantity and Demand Criteria

 Quality Criteria

 Costing and Financial Criteria

Section 2.0 – Criteria
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Year CPI Calc. % CPI CCI Est. % CCI
1990 92.4 1.000 1.000
1991 97.4 5.13% 1.027 2.50% 1.025
1992 100 2.60% 1.082 2.50% 1.051
1993 103.5 3.38% 1.120 2.50% 1.077
1994 105.5 1.90% 1.142 2.50% 1.104
1995 107.9 2.22% 1.168 2.50% 1.131
1996 108.9 0.92% 1.179 2.50% 1.160
1997 109.7 0.73% 1.187 2.50% 1.189
1998 110 0.27% 1.190 2.50% 1.218
1999 111.2 1.08% 1.203 2.50% 1.249
2000 113.3 1.85% 1.226 2.50% 1.280
2001 115.2 1.65% 1.247 2.50% 1.312
2002 117.5 2.00% 1.272 3.00% 1.351
2003 119.9 2.00% 1.297 5.00% 1.419
2004 122.3 2.00% 1.323 12.00% 1.589
2005 124.7 2.00% 1.350 12.00% 1.780
2006 127.2 2.00% 1.377 8.00% 1.922
2007 129.7 2.00% 1.404 3.00% 1.980
2008 132.3 2.00% 1.432 3.00% 2.039



Review of the As-Is Condition

 History of Summerland Water

 Water Licensing

 Watershed Capacity and Reliability 

 Water Demand Summary 

 Distribution System Review

 Existing Water Issues

Section 3.0 – Existing Water Supply 



History of water supply events in Summerland 
since 1887

Section 3.2 – History



Section 3.3 –
Licensing



Trout Creek Eneas Creek                          



Section 3.4  -
Watershed 
Water 
Sources





 Darke Creek sub-basin watershed (not available)

 Annual Evaporative losses (1,928 ML/yr)  *

 Conservation base flow to lower Trout Creek (varies as 
per WUP)  *

 Groundwater losses above intake to alluvial fan (est. to 
be 4.0 ML/day or 1,460 ML/yr)  *

 Trout Creek balancing reservoir losses (est. to be 4.0 
ML/day or 1,460 ML/yr)   *

* Accounted for within Watershed model

Section 3.5  - Unavailable Water 



Average Year and 1:100 Year Drought

Section 3.5  - Available Water 

Month Ave. Runoff (ML)
Fish Flow % of 

Runoff
Normalized 

Demand
Ave. Yr Fish 

Flow
Ave. Year Storage 

shortfall
1:100 Drought 
Runoff (ML)

1:100 Yr    Fish 
Flow

1:100 Yr    
Storage 
Shortfall 

Jan 1004 0 161 269
Feb 1327 0 152 356
Mar 3623 0 170 972
Apr 12203 0 469 3273
May 26761 0 1364 7177
Jun 28220 57.2 1905 11838 7569 4929
Jul 3354 18.8 2395 3891 -2932 900 1620 -3116
Aug 1567 9.6 2373 1987 -2793 420 827 -2780
Sep 1185 7.5 1342 1552 -1709 318 646 -1671
Oct 2057 6.9 490 1428 552 595 -533
Nov 1066 0 172 286
Dec 1004 0 162 269

TOTAL 83370 100.0 11156 20695 -7434 22360 8618 -8100



Section 3.6  - Water Use Plan Update



Figure 3.5 – Historic Consumption 1977-2011



 Review of water main conveyance capacity

 Pump Stations

 Reservoir Balancing Storage

 PRV stations 

 Electrical Instrumentation and Controls

 Fire hydrant coverage

 Blow offs and dead ends

Section 3.10
Water Distribution System Review 



1. Water Management Consultants Watershed model  
For analysis of hydrology in the upper watershed, 
routing of flows from sub-basins in Trout Creek;

2. EPANET model – Water Distribution System model 
developed by the USEPA.  Model was assembled and 
adjusted to match Summerland daily summer and 
winter flow conditions for hydraulic analysis on the 
water distribution system.

Section 3.0  - Tools for Analysis 



Section 4.0 – Water Quality
What Waterborne Pathogen may be present…..?



Section 4.4 - Treated Water Compliance 







Okanagan Lake 
Depth vs Quality    
Larratt Report    
2009



 Optimize / Maximize WTP Performance          (done)

 Monitor upper watershed Reservoir-Lakes      (increased)

 WWTP water quality sampling for DW risks     

 Separation where cost benefit makes most sense  (progressing)

 Chlorine residual monitoring (on-going)

 Okanagan Lake Intake 20 ML/day capacity in Trout Creek for Irrigation 
and for emergency domestic supply     (preliminary assessment done)

 Watershed protection plan – Upper watershed     (completed 2011)

 Garnet Reservoir anaerobic zone reduction          (not critical with sep.)

 On-line monitoring of water sources

Section 4.11 - WQ Recommendations 



 Predicted to be low in 2008 OCP (> 1.0%)

 Historically at 2.07% over last 80 years

 2011 census data  11,280 persons     (1.26% in five years)

Section 5.4 – Population Growth 

Year Period 0.25% 0.50% 0.75% 1.00% 1.50% 2.00% 2.50%

2006 0 10592

2010 4 10698 10805 10913 11022 11242 11465 11692

2015 9 10833 11078 11329 11584 12111 12658 13228

2020 14 10969 11358 11760 12175 13047 13976 14966

2030 24 11246 11939 12672 13449 15141 17037 19158

2040 34 11530 12549 13656 14856 17572 20767 24524

2050 44 11822 13191 14715 16410 20393 25315 31393

2060 54 12121 13866 15857 18127 23667 30859 40185

2070 64 12427 14575 17087 20024 27467 37617 51441

2080 74 12742 15320 18412 22119 31876 45855 65848





Section 5.6  - Source Water Development Plan
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Section 5.6  - Cost per ML Summary

No. SOURCE CAPACITY PROJECTS ML Secured Project Cost Cost / ML

32 TROUT CREEK RESERVOIR - LEAKAGE CONTROL 730 232,033$            318$                   

4 REMOTE READ AGRICULTURE METERS 432 291,077$            674$                   

24 TROUT CREEK INTAKE MONITORING & CONTROLS 330 255,639$            775$                   

22 ADDITIONAL GROUNDWATER CAPACITY 413 347,875$            842$                   

9 OKANAGAN LAKE PUMP STATION (PHASE 1) 5141 5,253,229$         1,022$                

39 SITE 13 RESERVOIR   (3,700 ML) 3700 4,199,800$         1,135$                

47 LOWER TOWN LAKE INTAKE  - SOURCE UPGRADE 402 569,250$            1,416$                

27 SITE 2 RESERVOIR, 7600 ML + PITIN CREEK DIVERSION 7600 12,037,229$       1,584$                

3 DOMESTIC METERING PROGRAM 405 674,800$            1,666$                

40 SITE 9 RESERVOIR,  KATHLEEN CREEK (1600 ML) 1600 2,828,793$         1,768$                

41 SITE 1 RESERVOIR,  UPPER TROUT CREEK  (2220 ML) 2220 4,797,386$         2,161$                

50 OKANAGAN LAKE PUMP STN -  PEACH ORCHARD DR. 12000 31,092,000$       2,591$                



Section 5.7  - System Separation (Where?)
Lot Size (acres) 0.15 0.25 0.50 1.00 2.00 5.00 10.00

Land Area (m2) 607.03 1011.7 2023.43 4046.86 8093.71 20234.28 40468.56

House, driveway area (m2) 302.5 302.5 302.5 302.5 302.5 302.5 302.5

Outdoor Depth (m) 0.66 0.66 0.66 0.66 0.66 0.66 0.66

Outdoor water use 200.5 384.83 1133.0 2465.2 5129.5 13122.4 26444.0

Indoor Water Use 215.17 215.17 215.17 215.17 215.17 215.17 215.17

Lot Size (acres) 0.15 0.25 0.50 1.00 2.00 5.00 10.00

Capital Cost 66,875.79$         52,985.64$        31,705.47$          13,202.37$           (6,797.41)$           (39,881.39)$             (73,733.47)$             

O & M Cost (50 Yr Lifecycle) 3,557.79$           452.05$             (9,647.70)$           (20,090.86)$          (34,067.48)$         (61,151.69)$             (91,205.80)$             
Total 50 Year Lifecycle Cost 70,433.58$      53,437.68$     22,057.77$        (6,888.49)$         (40,864.89)$      (101,033.08)$        (164,939.27)$        
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 Maximize the use of gravity water through the irrigation system;
 Maximize the use of existing infrastructure;
 Garnet Reservoir water is to be used only for irrigation
 All lots 1.00 acre in size and larger should be considered for system separation;
 For lots with both an irrigation connection and a domestic connection, an in-home 

design flow of 225 L/person/day was used;
 Fire protection is provided off of the irrigation water system;
 Both the irrigation and domestic water systems are functional and operated year 

round;
 Where systems are running parallel, the higher operating pressure should be set 

for the domestic system to reduce the potential for cross connections between the 
water systems.  Where this is not possible, additional focus and attention is 
required to ensure that there are no cross connections between the domestic and 
irrigation systems;

 Chlorination will remain on the irrigation system indefinitely until some time that the 
systems are secure and fully separated, and a full cross connection control 
program is in place.

 Watermain sizes as small as 50mm diameter should be considered for the 
domestic system where the number of connecting homes is limited;

 Separated domestic water mains are to extend only to where they are absolutely 
necessary;

 Staging of the separated domestic water system must originate from the WTP

Section 5.7 – System Separation Principles



Section 5.8 –
Future Projects

Projects 1-8 
& Project 11 are 
completed.
Projects 12 & 13 have 
recently received 
funding.

Priority # PROJECT NAME Current Users DCC Project TOTAL

H 1 JAMES LAKE PUMP STATION 764,138$               -$                    764,138$            
H 2 WTP - SLUDGE HANDLING SYSTEM 714,725$               -$                    714,725$            
H 3 DOMESTIC METERING PROGRAM 674,800$               -$                    674,800$            
H 4 AGRICULTURAL METERING PROGRAM 291,077$               -$                    291,077$            
H 5 SYSTEM SEPARATION - PRAIRIE VALLEY (WEST) -$                       557,190$            557,190$            
H 6 SYSTEM SEPARATION - PRAIRIE VALLEY (EAST) -$                       596,907$            596,907$            
H 7 THIRSK OUTLET MODIFICATIONS -$                       183,425$            183,425$            
H 8 ELECTRICAL AND INSTRUMENTATION UPGRADES 792,902$               -$                    792,902$            
H 9 OKANAGAN LAKE PUMP STATION (PHASE 1) -$                       3,131,508$         3,131,508$         
H 10 OKANAGAN LAKE BOOSTER STATIONS  ( PHASE 2 ) -$                       2,121,721$         2,121,721$         
M 11 TROUT CREEK RESERVOIR SCREENING WORKS 638,825$               -$                    638,825$            
M 12 SYSTEM SEPARATION - GARNET VALLEY -$                       2,126,541$         2,126,541$         
M 13 SYSTEM SEPARATION - JONES FLATS (WEST) & CARTWRIG -$                       836,798$            836,798$            
M 14 RESERVOIR SPILLWAY WEIR MONITORS 15,813$                 -$                    15,813$              
M 15 CHLORINE RESIDUAL MONITORS 18,975$                 -$                    18,975$              
M 16 PUMP STATION 2B - SOLENOID VALVE 44,275$                 -$                    44,275$              
M 17 SYSTEM SEPARATION - GIANTS HEAD ROAD (NORTH) -$                       1,204,944$         1,204,944$         
M 18 SYSTEM SEPARATION - FRONT BENCH ROAD -$                       796,444$            796,444$            
M 19 SYSTEM SEPARATION - HAPPY VALLEY -$                       1,033,632$         1,033,632$         
M 20 SYSTEM SEPARATION - HESPLER ROAD -$                       156,354$            156,354$            
M 21 TROUT CREEK INTAKE MONITORING & CONTROLS 139,229$               46,410$              185,639$            
M 22 GARNET RES. INTAKE MONITORING AND CONTROLS 50,600$                 -$                    50,600$              
M 23a ADDITIONAL GROUNDWATER CAPACITY -$                       347,875$            347,875$            
M 23b CONNECT TW 3 AND 5 -$                       543,824$            543,824$            
M 24 TROUT CREEK DISTRIBUTION SYSTEM INTERCONNECT 107,019$               107,019$            214,038$            
M 25 BULL CREEK HYDROMETRIC STATION 9,488$                   -$                    9,488$                
M 26 GARNET RESERVOIR -  AERATION SYSTEM 43,643$                 -$                    43,643$              
L 27 SITE 2 RESERVOIR, 7600 ML -$                       10,727,100$       10,727,100$       
L 28 PITIN CREEK DIVERSION TO SITE 2 -$                       1,310,129$         1,310,129$         
L 29 RESERVOIR TANK MIXING IMPROVEMENTS 142,313$               -$                    142,313$            
L 30 HYDRANT INSTALLATIONS 257,600$               -$                    257,600$            
L 31 BLOW-OFF PROGRAM 86,250$                 -$                    86,250$              
L 32 TROUT CK. RES. - LEAKAGE CONTROL 232,033$               -$                    232,033$            
L 33 WTP - FLOWMETER AND PROGRAMMING 12,650$                 -$                    12,650$              
L 34 DISTRIBUTION STORAGE PROJECTS -$                       1,391,500$         1,391,500$         
L 35 SYSTEM SEPARATION - JONES FLATS (EAST) -$                       2,389,060$         2,389,060$         
L 36 PRV STATION UPGRADES 295,193$               -$                    295,193$            

TOTALS 5,331,544$      29,608,379$  34,939,924$  



Cash Flow Spreadsheet
WATER UTILITY CASHFLOW

ENTER GROWTH AND RATE PARAMETERS ENTER FINANCIAL PARAMETERS Dry land CEC Rate Grade A/C C
2.75% ANNUAL TAX AND TOLL RATE INCREASE  (%) 2.25% INFLATION RATE  ( % ) 4,500$       SF LOT (input on CEC Sched) 3,600$       
1.00% SYSTEM DEMAND GROWTH RATE (%) 3.00% RETURN ON RESERVES 3,600$       MF LOW DENSITY 2,700$       

GREEN TEXT Input data cell 1.00%  ANNUAL SF CONN. GROWTH  ( % ) 5.50% Amortization Rate  ( % ) 2,700$        MF MED. DENSITY 2,160$        
BLACK BOLD TEXT  known data cell 1.50% ANNUAL MF/STRATA GROWTH (%) 20 Amortization Period  (Yrs) 1,800$        MF HIGH DENSITY 1,440$        
BLUE TEXT     Calc. cell 0.50%  ANNUAL GRADE A LAND INCREASE  ( % ) 10.00% Engineering Allowance ( % ) 5,625$        ICI CONNECTIONS 4,500$        
BLACK  ( NOT BOLD) TEXT     Estimated raw data entry cell 0.00%  ANNUAL IRR. WATER DEMAND  ( % ) 15.00% Contingency Allowance ( % ) 9,000$       REGRADE (IRRIG. / ha.) -$            

YEAR ENDING 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

GROWTH FORECASTS,  CEC WORKSHEET      PAGE 1
Unit & Area Count

4771 Single Family Residential Lots 4669 4720 4771 4819 4867 4916 4965 5014 5065 5115 5166

2406 Multi-Family Residential / Bareland Strata 2181 2293 2406 2442 2479 2516 2554 2592 2631 2670 2710

304 Industrial / Commercial / Institutional 297 300 304 306 307 309 310 312 313 315 316

1661 Agricultural Irrigation  ( hectares )   Grade A 1665 1659 1661 1669 1678 1686 1694 1703 1711 1720 1729

493 Agricultural Irrigation ( hectares)   Grade C 470 481 493 495 498 500 503 505 508 511 513

POPULATION FORECAST
3.20 Single Family Residential Lots 15267 15496 15729 15965 16204 16447 16694 16944 17198
2.00 MF units 4812 4884 4957 5032 5107 5184 5262 5341 5421

TOTAL POPULATION 20079 20380 20686 20996 21311 21631 21955 22285 22619

PROJECTED ADD'L UNITS   SF/MF/APT/IRRIG
Single Family Residential Lots 51 47.7 48.2 48.7 49.2 49.6 50.1 50.6 51.2
Multi-Family Residential / Bareland Strata 113 36.1 36.6 37.2 37.7 38.3 38.9 39.5 40.1
Industrial / Commercial / Institutional 4 1.5 1.5 1.5 1.5 1.6 1.6 1.6 1.6
Irrigation Grade A taxes 2 8.3 8.3 8.4 8.4 8.5 8.5 8.6 8.6
Irrigation Grade C taxes 12 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.6

CEC REVENUE FORECAST Charge $/SFE 4,500.00$        5,000.00$        
Single Family Residential Lots 229,500$          214,695$          216,842$          219,010$          221,200$          223,412$          250,718$          253,226$          255,758$          
Multi-Family Residential / Bareland Strata 406,800$          129,924$          131,873$          133,851$          135,859$          137,897$          155,517$          157,849$          160,217$          
Business Accounts     Industrial / Commercial / Institutional 22,500$            8,550$              8,593$              8,636$              8,679$              8,722$              9,740$              9,789$              9,838$              
Land Regrade fees  ( ha. ) 18,000$            74,745$            75,119$            75,494$            75,872$            76,251$            85,147$            85,573$            86,001$            

TOTAL PROJECTED CEC REVENUE 676,800$             427,914$             432,426$             436,991$             441,610$             446,283$             501,122$             506,437$             511,813$             

OPERATING ACCOUNT - BALANCE AT START OF YEAR 1,169,880$           1,125,598$             1,097,951$             2,058,993$             2,998,260$             7,119,253$             1,158,615$             1,107,557$             1,039,258$             2,291,007$             
Interest Earned 16,245$                  46,657$                  88,872$                  -$                        1,158$                    -$                        25,756$                  60,748$                  
Annual Revenue Surplus ( revenues - expenditures ) 110,214$           250,984$             501,243$             931,376$             1,067,965$          1,213,276$          1,367,812$          1,532,101$          1,706,702$          1,892,204$          

Debt Servicing (EXISTING USERS PORTION) -$                     -$                     
Debt Servicing (CEC Portion) (300,000)$            (300,000)$            (300,000)$            (300,000)$            
Operating Account  Balance Earning interest -$                        1,169,880$           1,125,598$             541,506$                1,555,227$             2,962,416$             -$                        38,587$                  -$                        858,549$                2,024,931$             

** Cash Adjustments, Transfers, withdrawals, grants, etc. -$                     -$                   -$                     1,000,000$          465,000$             3,000,000$          -$                     -$                     -$                     -$                     -$                     

OPERATING ACCOUNT BALANCE AT END OF YEAR 1,169,880$      1,125,598$    1,097,951$      2,058,993$      2,998,260$      7,119,253$      1,158,615$      1,107,557$      1,039,258$      2,291,007$      3,677,883$      
Amount to Finance -$                            -$                            -$                            -$                            -$                            

Debt, Project   enter here -$                            -$                            -$                            

TOTAL CEC DEBT SERVICING -$                     -$                   -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     

EQUITY IN PHYSICAL ASSETS 21,017,618$        23,047,471$      26,283,095$        26,545,926$        26,811,385$        27,079,499$        27,350,294$        27,623,797$        27,900,035$        28,179,035$        28,460,826$        

RENEWAL RESERVE FUND  (at start of YR) 4,277,864$        4,450,022$          4,654,437$          3,794,070$          3,907,892$          1,025,129$          1,055,883$          1,087,559$          1,120,186$          1,153,792$          

INTEREST 172,158$           204,415$             139,633$             113,822$             117,237$             30,754$               31,676$               32,627$               33,606$               34,614$               
2.50% RENEWAL RESERVE CONTRIBUTION / DEDUCTION -$                     -$                   -$                     (1,000,000)$         -$                     (3,000,000)$         -$                     -$                     -$                     -$                     -$                     

RENEWAL RESERVE FUND BALANCE (at YR end) 4,277,864$          4,450,022$        4,654,437$          3,794,070$          3,907,892$          1,025,129$          1,055,883$          1,087,559$          1,120,186$          1,153,792$          1,188,405$          

9 8 420$ $ 11 460 913$ 9 6 90$ 8 66 638$ 8 144 382$ 2 214 498$ 2 39 816$ 2 46 203$ 3 13 644$ 4 866 289$



 36 conclusions are provided

 50 projects are listed in Appendix A of which 36 are 
considered valid at this time and 14 are listed for review 
in at some future time

 Debt servicing is substantial and will limit the ability by 
which the District can carry out the recommended 
projects

 Raising of Thirsk Dam substantially improves the 
reliability of supply for the District in drought years

Section 7.2 – Conclusions



 23 recommendations are provided

 Water Treatment Capacity upgrade or System Separation is 
recommended to bring all of Summerland in line with IHA objectives

 36 Capital Projects are recommended in order of priority

 DCC rates must be raised to cover costs for erosion of capacity

 Growth is not expected to be steady and capital work is expected to 
experience a shortfall in revenue from development

 The critical works w.r.t. timing are water quality upgrades to supply all of 
town with high quality drinking water to meet IHA requirements

PLAN IS  SEVEN (7) YEARS OLD NOW WITH SIGNIFICANT 
PROGRESS MADE.   SHOULD CONSIDER UPDATING THE PLAN 
IN THE NEAR FUTURE. 

Section 7.3 – Recommendations



Questions, Discussion, Feedback


