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1 Introduction 

The purpose of this appendix is to provide information to support the application of recommended 

environmental flow needs (EFN)-setting methods for Vernon Creek following the methods outlined in the 

accompanying report1. This document contains information obtained and collated by Associated 

Environmental Consultants Inc. (Associated) and will be revised following additional input from Okanagan 

Nation Alliance. A summary of current available information for Vernon Creek is provided in Table 6-1 in the 

accompanying report and Table W-1 at the end of this appendix. 

 

Section 5 in the accompanying report provides an overview of two recommended EFN-setting methods for 

tributaries within the Okanagan Basin, while Section 6 lists the key steps to implement each of the two 

methods, in both flowchart and text form. 

 

Environmental flows have been previously recommended for lower, middle, and/or upper Vernon Creek by 

Koshinsky (1972), Halsey (1974), Wildstone Resources Ltd. (1992), Shepherd and Ptolemy (1999), nhc 

(2001; 2003), ESSA and Solander (2009), and Epp and Neumann (2013-2016) (Table 6-1 in the 

accompanying report). 

 

2 Relevant Information for Setting Environmental 
Flow Needs 

This section summarizes the information available to support EFN-setting in Vernon Creek. Available 

information sources for Vernon Creek are included within Table W-1 at the end of this appendix. 

 

2.1 OVERVIEW OF THE WATERSHED 

Vernon Creek has a watershed area of approximately 546 km2. Vernon Creek has three main reaches, 

defined by Summit (2009) as follows: 

1. Upper Vernon Creek between Swalwell (Beaver) Lake and Ellison Lake 

2. Middle Vernon Creek between Ellison Lake and Wood Lake 

3. Lower Vernon Creek between Kalamalka Lake and Okanagan Lake. 

 

The main tributaries within the Vernon Creek watershed are Oyama Creek (which discharges into Wood 

Lake), Coldstream Creek (which discharges into Kalamalka Lake), and B.X. Creek (which discharges into 

lower Vernon Creek) (Summit 2009). Land use activities within the watershed include forestry in the 

headwater areas and agriculture, industry, and urban and recreational development in the lower portions of 

the watershed (Summit 2009). In addition, Kalamalka Lake Provincial Park and a Protected Area and 

Ecological Reserve are located within the eastern portion of the watershed (Summit 2009). 

                                                      
1 Associated Environmental Consultants Inc. (Associated). 2016. Collaborative Development of Methods to Set Environmental Flow 
Needs in Okanagan Streams. Working Document, Current Version. Prepared for the Okanagan Basin Water Board, Okanagan Nation 
Alliance, and B.C. Ministry of Forests, Lands and Natural Resource Operations. May 2016 



OBWB, ONA, FLNRO 
 

W-2 
 

The Vernon Creek watershed is shown in Figure 1-1 in the accompanying report. 

 

2.2 STREAMFLOWS 

2.2.1 Hydrometric Data 

There are currently two active Water Survey of Canada (WSC) and one District of Lake Country 

hydrometric stations within the Vernon Creek watershed: 

 Kalamalka Lake at Vernon Pumphouse (WSC 08NM143; Regulated; Period of record: 1967-

Present) 

 Vernon Creek at Outlet of Kalamalka Lake (WSC 08NM065; Drainage area: 569 km2; Regulated; 

Period of record: 1927-Present) 

 Vernon Creek at Outlet of Swalwell Lake (District of Lake Country; Drainage area: 62.4 km2; 

Regulated; Period of record: 2014-Present) 

 

In addition, historic records are available for the following hydrometric stations within the watershed: 

 Ellison Lake near Winfield (WSC 08NM067; Regulated; Period of record: 1968-1980) 

 Vernon Creek at Inlet to Ellison Lake (WSC 08NM162; Drainage area: 127 km2; Regulated; 

Period of record: 1970-1974) 

 Vernon Creek near Okanagan Centre (WSC 08NM043; Drainage area: 90.1 km2; Regulated; 

Period of record: 1919-1963) 

 Vernon Creek Okanagan Centre Diversion (WSC 08NM044; Regulated; Period of record: 1919-

1963) 

 Vernon Creek below Arda Dam (WSC 08NM175; Drainage area: 102 km2; Regulated; Period of 

record: 1972-1979) 

 Vernon Creek at Outlet of Swalwell Lake (WSC 08NM022; Drainage area: 62.4 km2; Regulated; 

Period of record: 1921-1996) 

 Swalwell Lake near Okanagan Centre (WSC 08NM062; Regulated; Period of record: 1926-1992) 

 Crooked Lake at the Outlet (WSC 08NM163; Regulated; Period of record: 1970-1981) 

 Vernon Creek at Outlet of Ellison Lake (WSC 08NM182; Drainage area: 138 km2; Regulated; 

Period of record: 1971-1974) 

 Vernon Creek Above Diversions (WSC 08NM008; Drainage area: 90.7 km2; Regulated; Period of 

record: 1919-1919) 

 Clark Creek near Winfield (WSC 08NM146; Drainage area: 15.3 km2; Natural; Period of record: 

1968-1982) 

 Vernon Creek at Inlet to Wood Lake (WSC 08NM009; Drainage area: 151 km2; Regulated; Period 

of record: 1919-1987) 

 Winfield Creek at Inlet to Wood Lake (WSC 08NM181; Regulated; Period of record: 1971-1973) 

 Ribbleworth Creek near Oyama (WSC 08NM235; Natural; Period of record: 1973-1979) 

 Oyama Lake at the Outlet (WSC 08NM224; Regulated; Period of record: 1961-1981) 

 Oyama Creek Oyama Diversion (WSC 08NM028; Regulated; Period of record: 1920-1931) 

 Oyama Creek above Wood Lake Irrigation Intake (WSC 08NM048; Drainage area: 44 km2; 

Regulated; Period of record: 1921-1987) 
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 Wood Lake at Inlet to Oyama Canal (WSC 08NM066; Regulated; Period of record: 1928-1973) 

 Kalamalka Lake at Outlet of Oyama Canal (WSC 08NM183; Regulated; Period of record: 1971-

1979) 

 Vernon Creek at Vernon (WSC 08NM021; Drainage area: 593 km2; Regulated; Period of record: 

1921-1960) 

 Vernon Creek near the Mouth (WSC 08NM160; Drainage area: 751 km2; Regulated; Period of 

record: 1969-1999) 

 B.X. Creek Below Swan Lake Control Dam (WSC 08NM123; Drainage area: 120 km2; Regulated; 

Period of record: 1959-1978) 

 B.X. Creek Above Swan Lake Control Dam (WSC 08NM125; Regulated; Period of record: 1959-

1979) 

 B.X. Creek Above Vernon Intake (WSC 08NM020; Drainage area: 55.7 km2; Regulated; Period of 

record: 1921-1999) 

 

The Oceola Fish and Game Club also operated five hydrometric stations within the Vernon Creek 

watershed between 2005 and 2007 (Summit 2009): 

 Ellison / Duck Lake (Regulated; Period of record: 2004-2007) 

 Middle Vernon Creek at the Remiche Road Bridge Crossing (Regulated; Period of record: 

2004-2007) 

 Vernon Creek at Outflow of Swalwell / Beaver Lake (Regulated; Period of record: 2004-2005) 

 Vernon Creek downstream of DLC intake (Regulated; Period of record: 2005-2005) 

 Vernon Creek downstream from old Hiram Walker Spillway (Regulated; Period of record: 2004-

2005) 

 

2.2.2 Naturalized Streamflows 

Figure 6-1 in the accompanying report highlights the necessity of producing hydrographs under natural 

conditions and under actual, licensed, and future proposed water use conditions. nhc (2001; 2003) and 

Summit (2009) provided naturalized streamflow estimates for Vernon Creek at the outlet of Kalamalka Lake 

and at the mouth. In addition, as part of the Okanagan Water Supply and Demand Project, net and 

naturalized flows were modelled for the majority of Okanagan tributaries, including Vernon Creek (Summit 

2010). However, DHI (2010) identified that the modelled net streamflows for Vernon Creek (at the outlet of 

Kalamalka Lake and at the mouth) were significantly higher than naturalized estimates, which is very 

unlikely.  DHI (2010) attributed the overestimation to differences in the operational strategy of Kalamalka 

Lake between actual operations and those implemented within the model.  As a result, for EFN-setting 

methods within Vernon Creek, it is recommended that net and naturalized streamflows be developed 

independently of the estimates provided from the Okanagan Water Supply and Demand Project. 
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2.3 FISH AND AQUATIC HABITAT 

Vernon Creek provides valuable aquatic habitat for spawning fish. Sensitive Habitat Inventory and Mapping 

(SHIM) and aquatic habitat assessments have been completed for the lower, middle, and upper portions of 

Vernon Creek. The studies that summarize aquatic habitat within the watershed are as follows: 

 Ecoscape (2006; 2009; 2012a) – SHIM for Upper Vernon Creek 

 Ecoscape (2012b) – Aquatic Habitat Index Study on both Kalamalka and Wood Lakes, 

documenting aquatic habitat and stream morphology. 

 EBA Engineering Consultants Ltd. (2004) – SHIM for Lower Vernon Creek 

 Geostream Environmental Consulting and Columbia Environmental Consulting (2003) – Biological 

and Hydrological Assessment of the Middle Vernon Creek watershed, documenting fish habitat, 

stream morphology, and fish spawning activities 

 RDCO (2002) – SHIM for Middle Vernon Creek 

 

Since current (and potentially historic) aquatic habitat information is important for developing an EFN flow 

regime, it is recommended that up-to-date aquatic habitat information be obtained from publically available 

databases at the time of investigation.2 

 

2.3.1 Current and Historical Fish Species Presence 

Fish species found in the Vernon Creek watershed include rainbow trout, kokanee salmon, burbot, northern 

pikeminnow, sucker (general), prickly sculpin, sculpin (general), and peamouth chub (ESSA and Solander 

2009). 

 

Since current (and potentially historic) fish presence information is important for developing an EFN flow 

regime, it is recommended that up-to-date fish presence information be obtained from publically available 

databases at the time of investigation.3 

 

2.3.2 Fish Periodicity and Habitat Suitability 

nhc (2003) provided a fish periodicity chart for Vernon Creek that defines critical timing periods for rainbow 

trout and kokanee salmon (i.e., Figure 4 in nhc [2003]), including adult migration, spawning, incubation, dry 

rearing, and par rearing. 

 

Epp and Neumann (2013-2016) provided Weighted Useable Width results for Middle Vernon Creek, and 

provided essential building blocks for developing Habitat Suitability Index (HSI) curves for Middle Vernon 

Creek. 

 

In addition, Appendix E in the accompanying report provides information on salmonid species-specific life 

stage periodicities for the Okanagan Basin, as well as habitat suitability index (HSI) curves for select 

                                                      
2 Aquatic habitat information, including fish barriers can be obtained from the Government of B.C. Habitat Wizard: 
http://www.env.gov.bc.ca/habwiz/. 
3 Fish presence information can be obtained from the Government of B.C. Fish Inventory Summary System Database Query:  
http://www.env.gov.bc.ca/fish/fiss/. 

http://www.env.gov.bc.ca/habwiz/
http://www.env.gov.bc.ca/fish/fiss/
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species. The information within nhc (2003), Epp and Neumann (2013-2016), and Appendix E should be 

used at a minimum to support EFN-setting for Vernon Creek. 

 

2.4 WATER USE AND STORAGE 

There are two major water suppliers within the Vernon Creek watershed (Dobson 2008 [included in Summit 

2010]): 

 Greater Vernon Water (GVW) 

 District of Lake Country (DLC) 

 

In addition to multiple private users, Woodsdale Water Utility, Alto Water Utility, and the Okanagan Indian 

Band also use the sub-basin for water supply purposes (Dobson 2008). The Vernon Golf and Country Club 

also diverts water from Lower Vernon Creek for irrigation purposes (Dobson 2008). 

 

Substantial information relevant to water use, flow regulation, water management and reservoir operation, 

water supply, intra- and inter-basin transfers, is available in Dobson (2008), Summit (2010), and Epp and 

Neumann (2013). 

 

Summit (2010) provides an estimate of actual surface water use within the Vernon Creek watershed for 

1996-2006 in Appendix C of the Okanagan Water Supply and Demand Project – Phase 2. The actual mean 

annual surface water use over 1996-2006 was estimated to be 20,417 ML (which includes water use for the 

Vernon Creek watershed upstream and downstream of Kalamalka Lake). These water use estimates were 

subsequently included within the Okanagan Hydrologic Connectivity Model that was used to investigate 

‘first-in-time, first-in-right’ water license legislation within the Okanagan Basin (Summit 2013). 

 

2.4.1 Storage Reservoirs 

Vernon Creek is strongly influenced by developed storage throughout the watershed. DLC operates the 

following reservoirs within the watershed (Summit 2009): 

 Crooked Lake 

 Swalwell Lake 

 Oyama Lake 

 Dammer Lake 

 

The storage reservoirs capture snowmelt runoff and water is released into Vernon Creek to augment 

natural low summer, fall, and winter flows (Dobson 2008). Crooked, Swalwell, and Dammer Lake are 

connected and operate together to control streamflows within Upper and Middle Vernon Creek. In addition, 

Greater Vernon Water operates the King Edward Reservoir within the Coldstream Creek watershed 

(Appendix F). 

 

The B.C. Ministry of Environment (MOE) regulates water levels within Kalamalka Lake and Wood Lake by a 

dam at the outlet of Kalamalka Lake. Note that the two lakes are connected by a canal at Oyama and are 

considered a single water body (Summit 2009). MOE manages the water levels in Kalamalka and Wood 
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Lakes by a dam at the outlet of Kalamalka Lake. In addition, releases from Kalamalka Lake (i.e., into Lower 

Vernon Creek) is managed to maintain a minimum fishery flow release of 0.035 m3/s (Dobson 2008). 

 

Epp and Neumann (2016) report that a temporary flow control structure (sandbags) has been installed on 

Middle Vernon Creek since 2003 in an attempt to increase storage in Ellison Lake and augment 

streamflows during kokanee salmon spawning periods in September and October. 

 

2.4.2 Water Licences and Major Points of Diversion 

There are 617 current water extraction licences and three active applications within the entire Vernon Creek 

watershed. Since knowledge of current water licences is critical in developing EFN flow regimes, it is 

recommended that up-to-date water licence information be obtained at the time of investigation.4 

 

DLC operate one intake on Middle Vernon Creek approximately 7 km upstream from Ellison Lake, and a 

second on Wood Lake, approximately 2 km upstream from Kalamalka Lake. In addition, GVW has an intake 

on Kalamalka Lake that diverts water for use within the Lower Vernon Creek sub-basin and surrounding 

areas (i.e., City of Vernon). 

 

2.4.3 Interbasin Transfers 

There are no direct diversions of water to or from the Vernon Creek watershed; however, water is 

distributed throughout the Vernon Creek watershed. 

 

2.5 GROUNDWATER AND SURFACE WATER INTERACTION 

Summit (2009) reports that there is likely no net loss / gain of streamflow to or from groundwater (Section 

3.6 of Summit 2009). In addition, Epp and Neumann (2013-2016) include estimates of groundwater and 

surface water interactions in the annual water balance for Middle Vernon Creek. 

 

2.6 TRADITIONAL KNOWLEDGE 

The current version of this document does not include presentation of any Okanagan Nation Traditional 

Knowledge.  However it is anticipated that a future revision will include such information, as well as 

potentially other technical information held by the Okanagan Nation Alliance Fisheries Department. 

 

  

                                                      
4 Water Licence Information can be obtained from the Government of B.C. Water Licences Query: 
http://a100.gov.bc.ca/pub/wtrwhse/water_licences.input. 

http://a100.gov.bc.ca/pub/wtrwhse/water_licences.input
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Online Resources 

B.C. Habitat Wizard (http://www.env.gov.bc.ca/habwiz/)                               

B.C. Ministry of Forests, Lands, and Natural Resource Operations – Dam Safety Program 
(http://www.env.gov.bc.ca/wsd/public_safety/dam_safety/).  Contact: Mike Noseworthy, Dam Safety 
Officer (Penticton). 

                              

B.C. Orchard Museum (https://kelownamuseums.ca/museums/the-bc-orchard-industry-museum/)                                

B.C. Water Licences Query (http://a100.gov.bc.ca/pub/wtrwhse/water_licences.input)                               

B.C. Water Resources Atlas (http://www.env.gov.bc.ca/wsd/data_searches/wrbc/)                               

B.C. Water Use Reporting Center (http://www.obwb.ca/tools/bc-water-use-reporting-centre/)                               

B.C. Water Well Application (https://a100.gov.bc.ca/pub/wells/public/)                               

DataBC (http://www.data.gov.bc.ca/)                               

District of Lake Country (http://www.okanaganway.ca/municipal/).  Contact: Director of Engineering and 
Environmental Services 

                              

Fisheries Inventory Summary System (http://www.env.gov.bc.ca/fish/fiss/)                               

Okanagan Historical Society Reports (https://open.library.ubc.ca/#/collections/ohs)                                

Regional District of North Okanagan (water master plan) 
(http://www.rdno.ca/index.php/services/engineering/water/greater-vernon-water)  

                              

Regional District of North Okanagan (http://www.rdno.ca/index.php/services/engineering/water/greater-
vernon-water).  Contact: Manager – Greater Vernon Water 

                              

Water Survey of Canada (https://www.ec.gc.ca/rhc-wsc/)                               

Literature Resources 

http://www.env.gov.bc.ca/habwiz/
http://www.env.gov.bc.ca/wsd/public_safety/dam_safety/
https://kelownamuseums.ca/museums/the-bc-orchard-industry-museum/
http://a100.gov.bc.ca/pub/wtrwhse/water_licences.input
http://www.env.gov.bc.ca/wsd/data_searches/wrbc/
http://www.obwb.ca/tools/bc-water-use-reporting-centre/
https://a100.gov.bc.ca/pub/wells/public/
http://www.data.gov.bc.ca/
http://www.okanaganway.ca/municipal/
http://www.env.gov.bc.ca/fish/fiss/
https://open.library.ubc.ca/#/collections/ohs
http://www.rdno.ca/index.php/services/engineering/water/greater-vernon-water
http://www.rdno.ca/index.php/services/engineering/water/greater-vernon-water
http://www.rdno.ca/index.php/services/engineering/water/greater-vernon-water
https://www.ec.gc.ca/rhc-wsc/
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Epp, P., and N. Neumann.  2016.  Middle Vernon Creek Action Plan Year Four Summary: 2015 
Hydrology, Water Balance & Weighted Usable Widths for Kokanee Spawning in Middle & Upper Vernon 
Creeks.  Prepared for Okanagan Nation Alliance Fisheries Department and B.C. Ministry of Forests, Land 
and Natural Resource Operations. 

                              

Epp, P., and N. Neumann.  2015.  Middle Vernon Creek Action Plan Year Three Summary: 2014 
Hydrology, Water Balance & Weighted Usable Widths for Kokanee Spawning in Middle & Upper Vernon 
Creeks.  Prepared for Okanagan Nation Alliance Fisheries Department and B.C. Ministry of Forests, Land 
and Natural Resource Operations. 

                              

Epp, P., and N. Neumann.  2014.  Middle Vernon Creek Action Plan Year Two Summary: 2013 Hydrology, 
Water Balance & Weighted Usable Widths for Kokanee Spawning in Middle & Upper Vernon Creeks.  
Prepared for Okanagan Nation Alliance Fisheries Department and B.C. Ministry of Forests, Land and 
Natural Resource Operations. 

                              

Western Water Associates Ltd., Polar Geoscience Ltd., and ESSA Technologies Ltd.  2014.  Okanagan 
Water Allocation Tool Plan.  Prepared for the Okanagan Basin Water Board, May 2014. 

                              

Summit Environmental Consultants Inc.  2013.  Okanagan Hydrologic Connectivity Model: Summary 
Report.  Prepared for the Okanagan Basin Water Board, May 2013. 

                              

Epp, P., and N. Neumann.  2013.  Middle Vernon Creek Action Plan Year One Summary: 2012 Hydrology, 
Water Balance & Weighted Usable Widths for Kokanee Spawning in Middle & Upper Vernon Creeks.  
Prepared for Okanagan Nation Alliance Fisheries Department and B.C. Ministry of Forests, Land and 
Natural Resource Operations. 

                              

Ecoscape Environmental Consultants Ltd.  2012.  Kalamalka Lake and Wood Lake Aquatic Habitat Index.  
Prepared for the Okanagan Collaborative Conservation Program, December 2012. 

                              

Ecoscape Environmental Consultants Ltd.  2012.  Upper Vernon Creek modified SHIM and Landslide 
assessment.  

                              

Epp, P.  2012.  HSI tables in Microsoft Excel Files: Glide Habitat Template and Riffle Habitat Template                               

Epp, P.  2012 - 2014.  Weighted Useable Width Results for Middle Vernon Creek in Microsoft Excel files:  
Reimche Habita, Lodge 3 Habitat, Lodge 2 Habitat, Lake Country Sign Habitat, and Habitat Summary 
2012 to 2014. 

                              

Polar Geoscience Ltd.  2012.  Projected Water Supply and Use in the Okanagan Basin (2011-2040) – 
Okanagan Basin Water Accounting Model Results.  Prepared for the Okanagan Basin Water Board.  
March 2012.  Note: Several Excel spreadsheets (not attached to the report) are available from the author 

                              
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describing monthly water extraction, water use, and net and natural streamflow for all major tributaries in 
the Okanagan Basin. 

DHI Water and Environment.  2010.  Okanagan Basin Water Accounting Model.  Prepared for the 
Okanagan Basin Water Board, November 2010. 

                              

Ecoscape Environmental Consultants Ltd.  2010.  Foreshore Inventory and Mapping: Kalamalka and 
Wood Lake.  Prepared for the Okanagan Collaborative Conservation Program, March 2010. 

                              

Ecoscape Environmental Consultants Ltd.  2010.  Oyama and Vernon Creek Source Water Assessment.  
Prepared for the District of Lake Country.  June 2010. 

                              

Rayne, S., and K. Forest.  2010.  Historical trends in annual water yields for the Okanagan Basin, British 
Columbia, Canada.  Nature Proceedings: doi: 10.1038/npre.2010.4946.1 

                              

Summit Environmental Consultants Inc.  2010.  Okanagan Water Management and Use (Appendix C).  In: 
Okanagan Water Supply and Demand Project, Phase 2 Summary Report.  Prepared for Okanagan Basin 
Water Board, July 2010. 

                              

van der Gulik, T., Neilsen, D., and R. Fretwell.  2010.  Agriculture Water Demand Model – Report for the 
Okanagan Basin.  February 2010. 

                              

ESSA Technologies Ltd. and Solander Ecological Research.  2009.  Instream Flow Needs Analysis for the 
Okanagan Water Supply and Demand Project.  Prepared for the Okanagan Basin Water Board, 
November 2009. 

                              

Polar Geoscience Ltd.  2009.  Okanagan Basin Water Supplier Sources.  Excel spreadsheet identifying 
water use areas in the Okanagan and the associated source(s) and water supplier.  Digital file: Water 
supplier sources ver 15.xls. 

                              

Miles, J. 2009. Residential, Commercial, Industrial, and Institutional Actual Water Use in Vernon and 
Kelowna. Prepared for the Okanagan Basin Water Board. Appendix I3 in Summit Environmental 
Consultants Inc. 2010. Okanagan Water Supply and Demand Project: Phase 2 Summary Report. 
Prepared for the Okanagan Basin Water Board. 

                              

Summit Environmental Consultants Ltd.  2009.  Surface Water Hydrology and Hydrologic Modeling Study 
– “State of the Basin” Report.  Prepared for the Okanagan Basin Water Board, September 2009.  Note: 
detailed spreadsheets supporting the findings of the report are available from the author. 

                              

Ecoscape Environmental Consultants Ltd.  2009.  Sensitive Habitat Inventory and Mapping.  City of 
Kelowna Volume 3 and associated SHIM data.  

                              
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Iverson & Mackenzie Biological Consulting Ltd.  2008.  Sensitive Ecosystem Inventory: Coldstream – 
Vernon, 2007.  Volume 1: Methods, Ecological Descriptions, Results, Conservation Analysis, and 
Management Recommendations.  June 2008. 

                              

Iverson & Mackenzie Biological Consulting Ltd. and Polar Geoscience Ltd.  2008.  Sensitive Ecosystem 
Inventory: Coldstream – Vernon, 2007.  Volume 2: Terrestrial Ecosystem, Terrain, Terrain Stability, and 
Soil Erosion Potential Mapping, and Expanded Legend.  June 2008. 

                              

Polar Geoscience Ltd. (Polar).  2008.  Technical memorandum: Preliminary information on streambed 
losses and gains to groundwater on alluvial fans.  Prepared for Okanagan Basin Water Board c/o Brian 
Guy, Summit Environmental Consultants, November 2008. 

                              

Dobson Engineering Ltd.  2008.  Water Management and Use Study.  Prepared for Okanagan Basin 
Water Board, December 2008. 

                              

Redfish Consulting Ltd. 2007.  Kalamalka Lake.  Prepared for the B.C. Ministry of Environment, December 
2007. 

                              

Neilsen-Welch, L., and D. Allen.  2007.  Groundwater and Hydrogeological Conditions in the Okanagan 
Basin, B.C.   A State of the Basin Report.  Prepared for the Okanagan Basin Water Board, December 
2007. 

                              

Ecoscape Environmental Consultants Ltd.  2006.  Sensitive Habitat Inventory and Mapping (SHIM) Mill 
Creek, Bellevue Creek, Brandt Creek, Cedar Creek, Fascieux Creek, Francis Brook, Lebanon Creek, 
Leon Creek (Brooks Spring / Thompson Brook), Priest Creek, Rembler Creek, Scotty Creek, Thompson 
Creek, Whelan Creek, Wilson Creek, Bauer Brook, North Arm Bellevue Creek, Dewdney Creek, Gopher 
Creek, Hachey Creek, Hydraulic Creek, KLO Creek, Michaelbrook, Rumohr Creek and Upper Vernon 
Creek.  Ecocat Report ID 23769 (Note: many files are available for download re. this project) 

                              

Cohen, S., and T. Neale.  2006.  Participatory Integrated Assessment of Water Management and Climate 
Change in the Okanagan Basin, British Columbia.  Environment Canada and University of British 
Columbia, Vancouver. 

                              

District of Lake Country.  2005.  Water supply and distribution system information provided to L. Uunila of 
Summit by Jack Allingham, Utility Manager. 

                              

Ptolemy, R.  2005.  HSI Charts and Tables in Microsoft Excel File: WUP-HSI                               

Rae, R.  2005.  The State of Fish and Fish Habitat in the Okanagan and Similkameen Basins.  Prepared 
for the Canadian Okanagan Basin Technical Working Group, Westbank, B.C. 

                              



Information Source 

Fish and Aquatic Habitat Streamflow Water Management 

C
u

rr
e
n

t 
F

is
h

 S
p

e
c
ie

s
 P

re
s
e
n

c
e
 

H
is

to
ri

c
 F

is
h

 S
p

e
c
ie

s
 P

re
s
e
n

c
e
 

F
is

h
 P

e
ri

o
d

ic
it

y
 T

a
b

le
s
 

A
q

u
a

ti
c
 H

a
b

it
a
t 

C
h

a
n

n
e
l 

C
h

a
ra

c
te

ri
s
ti

c
s
 

C
h

a
n

n
e
l 

C
ro

s
s
-S

e
c
ti

o
n

s
 

C
h

a
n

n
e
l 
V

e
lo

c
it

y
/D

e
p

th
 M

e
a
s
u

re
m

e
n

ts
 

H
a
b

it
a
t 

S
u

it
a
b

il
it

y
 I
n

d
e

x
 

F
is

h
 B

a
rr

ie
rs

 (
N

a
tu

ra
l/
M

a
n

-m
a
d

e
) 

E
F

N
 I
n

v
e
s
ti

g
a

ti
o

n
s

 /
 R

e
c
o

m
m

e
n

d
e

d
 F

is
h

 F
lo

w
s

 

O
th

e
r 

R
e
le

v
a
n

t 
In

fo
rm

a
ti

o
n

 

S
tr

e
a
m

fl
o

w
 M

e
a
s
u

re
m

e
n

ts
 

W
a
te

r 
Q

u
a
li
ty

 /
 T

e
m

p
e

ra
tu

re
 

S
tr

e
a
m

fl
o

w
 E

s
ti

m
a
te

s
 

O
th

e
r 

R
e
le

v
a
n

t 
In

fo
rm

a
ti

o
n

 

H
is

to
ry

 o
f 

W
a
te

r 
M

a
n

a
g

e
m

e
n

t 

W
a
te

r 
L

ic
e
n

s
e
 P

o
in

ts
-o

f-
D

iv
e
rs

io
n

 M
a
p

p
in

g
 

W
a
te

r 
L

ic
e
n

s
e
 I
n

fo
rm

a
ti

o
n

 

W
a
te

r 
L

ic
e
n

s
e
 –

 C
o

n
s

e
rv

a
ti

o
n

 S
to

ra
g

e
/F

lo
w

s
 

W
a
te

r 
P

u
rv

e
y
o

r 
In

ta
k
e
s
 

G
ro

u
n

d
w

a
te

r 
W

e
ll
s
 M

a
p

p
in

g
 

G
ro

u
n

d
w

a
te

r 
In

fo
rm

a
ti

o
n

 

W
a
te

r 
U

s
e
 I

n
fo

rm
a
ti

o
n

 (
A

c
tu

a
l/
E

s
ti

m
a
te

d
) 

R
e
tu

rn
 F

lo
w

 I
n

fo
rm

a
ti

o
n

 

L
a

n
d

 U
s
e
 a

n
d

 A
s
s
o

c
ia

te
d

 W
a
te

r 
S

u
p

p
ly

 S
o

u
rc

e
 

In
te

rb
a
s
in

/I
n

tr
a
b

a
s
in

 T
ra

n
s

fe
rs

 

F
lo

w
 R

e
g

u
la

ti
o

n
 

R
e
s
e
rv

o
ir

 F
lo

w
 R

e
le

a
s
e
 P

a
tt

e
rn

s
 

R
e
s
e
rv

o
ir

 M
in

im
u

m
 F

lo
w

 R
e
le

a
s
e
s
 

O
th

e
r 

 R
e
le

v
a
n

t 
In

fo
rm

a
ti

o
n

 

Alto Utilities Ltd.  2005.  Water supply and distribution system information provided to L. Uunila of Summit 
by Denise & Larry Fallis, Owner/Operators. 

                              

B.C. Ministry of Environment, Lands and Parks.  2004.  Water Rights Information System Demand Report 
#2 for the Okanagan Basin.  December 23, 2004. 

                              

Chara Consulting.  2004.  Kokanee Stream Spawner Enumeration of the Okanagan Valley’s Main Lakes, 
2004. 

                              

EBA Engineering Consultants Ltd.  2004.  Lower Vernon Creek Sensitive Habitat Inventory and Mapping.                               

Cohen, S., Neilsen, D., and R. Welbourn (eds.).  2004.  Expanding the Dialogue on Climate Change & 
Waste Management in the Okanagan Basin, British Columbia.  Final Report (January 1, 2002 to June 30, 
2004).  Environment Canada, Agriculture and Agri-Food Canada. 

                              

Geostream Environmental Consulting and Columbia Environmental Consulting.  2003.  Biological and 
Hydrological Assessment of the Middle Vernon Creek Watershed.  Prepared for Oceola Fish and Game 
Club, Winfield, BC.  February 2003. 

                              

Land and Water British Columbia.  2003.  Water Restrictions/Stream Notations registered in Point of 
Interest (POI) systems. 

                              

Matthews, S., and C. J. Bull.  2003.  Selection of a Focal Watershed for the Protection and Restoration of 
Fish Stocks and Fish Habitat in the Okanagan Region.   

                              

Northwest Hydraulic Consultants.  2003.  Middle and Upper Vernon Creek Hydrological Analysis.  
Prepared for the Ministry of Water, Land, and Air Protection.  May 2003. 

                              

Regional District of Central Okanagan.  2002.  Middle Vernon Creek Sensitive Habitat Inventory and 
Mapping. SHIM Data deliverables. 

                              

Northwest Hydraulic Consultants.  2001.  Hydrology, Water Use, and Conservation Flows for Kokanee 
Salmon and Rainbow Trout in the Okanagan Lake Basin, B.C.  Prepared for B.C. Fisheries, Fisheries 
Management Branch, August 2001. 

                              

Talayco, N. (ed.).  2001.  Okanogan/Similkameen Subbasin Summary.  Prepared for the Northwest Power 
Planning Council.  Golder Associates Ltd. September 2001. 

                              

Obedkoff, W.  2000.  Interior Community Watershed Streamflow Inventory.  Water Inventory Section, 
Resources Inventory Branch, March 2000. 

                              



Information Source 

Fish and Aquatic Habitat Streamflow Water Management 

C
u

rr
e
n

t 
F

is
h

 S
p

e
c
ie

s
 P

re
s
e
n

c
e
 

H
is

to
ri

c
 F

is
h

 S
p

e
c
ie

s
 P

re
s
e
n

c
e
 

F
is

h
 P

e
ri

o
d

ic
it

y
 T

a
b

le
s
 

A
q

u
a

ti
c
 H

a
b

it
a
t 

C
h

a
n

n
e
l 

C
h

a
ra

c
te

ri
s
ti

c
s
 

C
h

a
n

n
e
l 

C
ro

s
s
-S

e
c
ti

o
n

s
 

C
h

a
n

n
e
l 
V

e
lo

c
it

y
/D

e
p

th
 M

e
a
s
u

re
m

e
n

ts
 

H
a
b

it
a
t 

S
u

it
a
b

il
it

y
 I
n

d
e

x
 

F
is

h
 B

a
rr

ie
rs

 (
N

a
tu

ra
l/
M

a
n

-m
a
d

e
) 

E
F

N
 I
n

v
e
s
ti

g
a

ti
o

n
s

 /
 R

e
c
o

m
m

e
n

d
e

d
 F

is
h

 F
lo

w
s

 

O
th

e
r 

R
e
le

v
a
n

t 
In

fo
rm

a
ti

o
n

 

S
tr

e
a
m

fl
o

w
 M

e
a
s
u

re
m

e
n

ts
 

W
a
te

r 
Q

u
a
li
ty

 /
 T

e
m

p
e

ra
tu

re
 

S
tr

e
a
m

fl
o

w
 E

s
ti

m
a
te

s
 

O
th

e
r 

R
e
le

v
a
n

t 
In

fo
rm

a
ti

o
n

 

H
is

to
ry

 o
f 

W
a
te

r 
M

a
n

a
g

e
m

e
n

t 

W
a
te

r 
L

ic
e
n

s
e
 P

o
in

ts
-o

f-
D

iv
e
rs

io
n

 M
a
p

p
in

g
 

W
a
te

r 
L

ic
e
n

s
e
 I
n

fo
rm

a
ti

o
n

 

W
a
te

r 
L

ic
e
n

s
e
 –

 C
o

n
s

e
rv

a
ti

o
n

 S
to

ra
g

e
/F

lo
w

s
 

W
a
te

r 
P

u
rv

e
y
o

r 
In

ta
k
e
s
 

G
ro

u
n

d
w

a
te

r 
W

e
ll
s
 M

a
p

p
in

g
 

G
ro

u
n

d
w

a
te

r 
In

fo
rm

a
ti

o
n

 

W
a
te

r 
U

s
e
 I

n
fo

rm
a
ti

o
n

 (
A

c
tu

a
l/
E

s
ti

m
a
te

d
) 

R
e
tu

rn
 F

lo
w

 I
n

fo
rm

a
ti

o
n

 

L
a

n
d

 U
s
e
 a

n
d

 A
s
s
o

c
ia

te
d

 W
a
te

r 
S

u
p

p
ly

 S
o

u
rc

e
 

In
te

rb
a
s
in

/I
n

tr
a
b

a
s
in

 T
ra

n
s

fe
rs

 

F
lo

w
 R

e
g

u
la

ti
o

n
 

R
e
s
e
rv

o
ir

 F
lo

w
 R

e
le

a
s
e
 P

a
tt

e
rn

s
 

R
e
s
e
rv

o
ir

 M
in

im
u

m
 F

lo
w

 R
e
le

a
s
e
s
 

O
th

e
r 

 R
e
le

v
a
n

t 
In

fo
rm

a
ti

o
n

 

Columbia Environmental Consulting Ltd.  2000.  Urban Referral Compliance Evaluation of Four Creeks in 
the Okanagan Valley.  Prepared for the Penticton Indian Band, July 2000. 

                              

Summit Environmental Consultants Ltd.  1999.  Improved Seasonal Inflow Forecasting Models for 
Okanagan and Kalamalka Lakes.  Prepared for the B.C. Ministry of Environment, Lands, and Parks, 
March 1999. 

                              

Shepherd, B.G., and R. Ptolemy.  1999.  Flows for Fish: Requirements for Okanagan Lake Tributaries 
(Draft). B.C. Ministry of Environment, Lands and Parks, Penticton, B.C.  Note: there are several 
incomplete drafts of this document available on EcoCat.  One should refer to most recent. 

                              

Coulson, C. H., and W. Obedkoff.  1998.  British Columbia Streamflow Inventory.  B.C. Ministry of 
Environment, Lands, and Parks.  March 1998. 

                              

Summit Environmental Consultants Ltd.  1997.  Stream Channel Assessment and Sediment Source 
survey: Vernon Creek Watershed.  Prepared for Winfield and Okanagan Irrigation District.  April 1997. 

                              

Swain, L.G.  1994.  Water Quality Assessment and Objectives for Tributaries to Okanagan Lake in the 
Vernon area. (Lower Vernon, Equesis, and Deep Creeks).  B.C. Ministry of Environment, Lands and 
Parks. 

                              

Johanson, D.A.  1994.  Vernon Creek Sub-Watershed Okanagan Sub-Regional Fisheries and Water 
Management plan Groundwater Resources Evaluation. January 1994. 

                              

Wildstone Resources Ltd.  1992.  Okanagan Lake Tributaries Plan, Volume 7 Vernon Creek Management 
Place, Includes Overview.  Prepared for Planning and Assessment, Southern Interior Region, BC 
Environment 

                              

Letvak, D.B.  1992.  Kalamalka-Wood Lake Water Supply Hydrology.                               

Reksten, D.E. 1991. North Okanagan Low Flows (Vernon Cr, Deep Cr and Equesis Cr). B.C. Ministry of 
Environment, Water Management Branch, File S2108-3P, Study #350 

                              

Obedkoff, W.  1990.  Okanagan Tributaries.  Hydrology Section Report.  May 1990.                               

Barr, L.J.  1988.  Okanagan Region Low Flow Estimates.  Memorandum dated May 20, 1988.  Ministry of 
Environment and Parks, Water Management Branch. 

                              

Letvak, D.B.  1988.  Runoff in Okanagan Valley 1983-87.  Memorandum dated May 3, 1988.  B.C. Ministry 
of Environment and Parks, Water Management Branch. File S2109, Study 272. 

                              



Information Source 

Fish and Aquatic Habitat Streamflow Water Management 

C
u

rr
e
n

t 
F

is
h

 S
p

e
c
ie

s
 P

re
s
e
n

c
e
 

H
is

to
ri

c
 F

is
h

 S
p

e
c
ie

s
 P

re
s
e
n

c
e
 

F
is

h
 P

e
ri

o
d

ic
it

y
 T

a
b

le
s
 

A
q

u
a

ti
c
 H

a
b

it
a
t 

C
h

a
n

n
e
l 

C
h

a
ra

c
te

ri
s
ti

c
s
 

C
h

a
n

n
e
l 

C
ro

s
s
-S

e
c
ti

o
n

s
 

C
h

a
n

n
e
l 
V

e
lo

c
it

y
/D

e
p

th
 M

e
a
s
u

re
m

e
n

ts
 

H
a
b

it
a
t 

S
u

it
a
b

il
it

y
 I
n

d
e

x
 

F
is

h
 B

a
rr

ie
rs

 (
N

a
tu

ra
l/
M

a
n

-m
a
d

e
) 

E
F

N
 I
n

v
e
s
ti

g
a

ti
o

n
s

 /
 R

e
c
o

m
m

e
n

d
e

d
 F

is
h

 F
lo

w
s

 

O
th

e
r 

R
e
le

v
a
n

t 
In

fo
rm

a
ti

o
n

 

S
tr

e
a
m

fl
o

w
 M

e
a
s
u

re
m

e
n

ts
 

W
a
te

r 
Q

u
a
li
ty

 /
 T

e
m

p
e

ra
tu

re
 

S
tr

e
a
m

fl
o

w
 E

s
ti

m
a
te

s
 

O
th

e
r 

R
e
le

v
a
n

t 
In

fo
rm

a
ti

o
n

 

H
is

to
ry

 o
f 

W
a
te

r 
M

a
n

a
g

e
m

e
n

t 

W
a
te

r 
L

ic
e
n

s
e
 P

o
in

ts
-o

f-
D

iv
e
rs

io
n

 M
a
p

p
in

g
 

W
a
te

r 
L

ic
e
n

s
e
 I
n

fo
rm

a
ti

o
n

 

W
a
te

r 
L

ic
e
n

s
e
 –

 C
o

n
s

e
rv

a
ti

o
n

 S
to

ra
g

e
/F

lo
w

s
 

W
a
te

r 
P

u
rv

e
y
o

r 
In

ta
k
e
s
 

G
ro

u
n

d
w

a
te

r 
W

e
ll
s
 M

a
p

p
in

g
 

G
ro

u
n

d
w

a
te

r 
In

fo
rm

a
ti

o
n

 

W
a
te

r 
U

s
e
 I

n
fo

rm
a
ti

o
n

 (
A

c
tu

a
l/
E

s
ti

m
a
te

d
) 

R
e
tu

rn
 F

lo
w

 I
n

fo
rm

a
ti

o
n

 

L
a

n
d

 U
s
e
 a

n
d

 A
s
s
o

c
ia

te
d

 W
a
te

r 
S

u
p

p
ly

 S
o

u
rc

e
 

In
te

rb
a
s
in

/I
n

tr
a
b

a
s
in

 T
ra

n
s

fe
rs

 

F
lo

w
 R

e
g

u
la

ti
o

n
 

R
e
s
e
rv

o
ir

 F
lo

w
 R

e
le

a
s
e
 P

a
tt

e
rn

s
 

R
e
s
e
rv

o
ir

 M
in

im
u

m
 F

lo
w

 R
e
le

a
s
e
s
 

O
th

e
r 

 R
e
le

v
a
n

t 
In

fo
rm

a
ti

o
n
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