
Neil Alden Armstrong, Pioneer, 1930 – 2012 







The history (future) of the world is written not 
in ink but in water (Chinese Proverb) 

Houston, YOU have a problem 



fidelis5 

A. World’s Total
 Water Supply ���
1 386 million km3,
 97.5 % saltwater	



B. This circle
 represents the
 2.5% that is
 freshwater but
 almost all of this
 is in ice or is
 underground	



C. This dot
 represents the tiny
 amount (0.01%)
 that is not in ice
 or underground	



DFO, 1987 





Blue Water 

Nature’s Water Cycle 

Green Water 
65% 

35% 

Falkenmark and Roström,2005  



Altering the landscape from its 
natural form results in: 

•  Reduced ground-water 
infiltration and recharge  

•  Aging of  the landscape  
(nutrient cycle becomes 
linear)  

•  Increased surface run-off  

•  Reduction in green space 

•  Heat island effect 

•  Local climate change   





Solar Energy Dissipation & Cooling 

70-80% of solar radiation 
dissipated by vegetation 
via evapotranspiration  

60-70% of energy redirected  
to the atmosphere by a  
drained field 

(Pokorný, 2001) 

Latent Heat 

Sensible Heat 



Silicon Valley, CA 

Cimarron Co., OK Lower Sampson Co., NC 

S. Lincoln Co., TN 



  July Hottest Month on Record in U.S 

  The lower 48 U.S. states = average July temperature 
of  25.3 degrees Celsius (1.8 above 20th-century avg.) 

  The highest July average since record-keeping began 
in 1895; 2012 warmest Jan.-July period on record 

  If  it is dry, it tends to be hot; with no water on the 
ground, all the heat goes into raising temperature 
and not evaporating moisture 

  Drought begets drought. And drought causes heat 
waves 



Can	
  we	
  fix	
  this?	
  Can we fix this? 















 
  

Name of Riparian-Wetland Area:  ____________________  Date  ______________ 
Area/Segment ID:   _____________  Location:  _____________________________ 
Aerial Photo:  ___________________   ID Team Observers:  _________________                                                                                                    
 

Yes  No N/A HYDROLOGIC 

   1) Floodplain above bankfull inundated in “relatively 
frequent” events 

Rationale  
 
 
 

   2) Where beaver dams are present they are active and 
stable 

Rationale 
 
 
 

  
 

 3) Sinuosity, width/depth ratio, and gradient are in 
balance with the landscape setting (i.e., landform, 
geology, and bioclimatic region) 

Rationale 
 
 
 

  
 

 4) Riparian-wetland area is widening or has achieved 
potential extent 

Rationale 
 
 
 

   5) Upland watershed is not contributing to riparian 
degradation 

Rationale 
 
 
 
 
 

 

Yes No N/A VEGETATIVE 

  
 6) There is diverse age-class distribution of riparian-wetland 

vegetation (recruitment for maintenance/recovery) 
Rationale 
 
 

   7) There is diverse composition of riparian-wetland vegetation 
(for maintenance/recovery) 

Rationale 
 
 

   8) Species present indicate maintenance of riparian soil 
moisture characteristics  

Rationale 
 
 

  
 9) Streambank vegetation is comprised of those plants or plant 

communities that have root masses capable of withstanding 
high streamflow events 

Rationale 
 
 

  
 10) Riparian-wetland plants exhibit high vigor 

 
Rationale 
 
 
 

   11) Adequate riparian-wetland vegetative cover present to 
protect banks and dissipate energy during high flows 

Rationale 
 
 
 

 
 

  12) Plant Communities are an adequate source of coarse 
and/or large woody material (for maintenance/recovery) 

Rationale 
 
 
 

 

Standard Checklist (Lotic) 



Standard Checklist (Lotic) 
 

Yes No N/A EROSION/DEPOSITION 

   

13) Flood plain and channel characteristics (i.e., rocks, overflow 
channels, coarse and/or large woody material) are adequate to 
dissipate energy 

Rationale 
 
 
 
 

   14) Point bars are revegetating with riparian-wetland vegetation 
Rationale 
 
 
 
 

   15) Lateral stream movement is associated with natural 
sinuosity 

Rationale 
 
 
 
 

   16) System is vertically stable 
Rationale 
 
 
 
 

   17) Stream is in balance with the water and sediment being 
supplied by the watershed (i.e., no excessive erosion or 
deposition) 

Rationale 
 
 
 
 

 
Remarks: 

SUMMARY DETERMINATION 
 
Functioning Rating       
 
 Proper Functioning Condition   _______ 
 
    Functional--At Risk  _______ 
 
      Nonfunctional  _______  
  
Rationale: Overwidened channel, lack of riparian-wetland vegetation in appropriate areas, poor 
vigor in the herbaceous plant areas. 
 
 
Apparent Trend for Functional — At Risk 
 
      Upward  _______ 
 
         Downward  _______                           
 
           Not Apparent  _______ 
 
Rationale: 
 
 
 
 
 
Are factors contributing to unacceptable conditions outside the manager’s control or 
management? 
 
Yes           No           If yes, what are those factors? 
 
           Flow Regulation                Mining Activities  
           Upstream channel conditions              Channelization  
           Road encroachment               Augmentation flows 
          Recreational Activities               Agricultural Activities 
            Other (specify)                                                                              
 
Remarks: 
 

High

  Low

Condition within the
functional rating















































The Shawnigan Basin Society 
Purpose of the Society 

  The purpose of  the Shawnigan Basin Society is to establish 
a model of  participatory ecological governance of  the 
Shawnigan Community Watershed.   

Goal 

  To ensure that the ecosystems, streams, wetlands and lakes 
of  the Shawnigan Community Watershed are maintained in 
proper functioning condition to provide, in perpetuity, a 
sufficient quantity and quality of  water for domestic, 
agricultural, commercial and industrial needs of  basin 
residents.  

Objectives 

  Establish and maintain a Shawnigan Watershed Roundtable 
designed to bring together all interested residents, 
businesses and industries who wish to support the purpose 
and goal of  the Shawnigan Basin Society. 



  Conduct and support scientific, economic, social and 
governance studies necessary to understand the functions of  
the basin in relation to society’s needs for water and to 
develop the concept of  ecological governance as an innovative 
process of  basin management  

  Educate the basin public about the functions of  the basin and 
their role in ensuring that the water security goal for the 
Shawnigan Community Watershed is achieved.  

  Prepare a Shawnigan Basin Management Plan, incorporating 
ecological governance principles and practice, to guide future 
development, management and restoration of  the land and 
waters of  the Shawnigan Community Watershed.  

  Establish a design panel to advise those undertaking 
development within the basin on how to incorporate ecological 
principles consistent with maintenance of  proper functioning 
condition. 



Strategy 

  Incorporate the Shawnigan Basin Society, provide it 
with a high level Board of  Directors, raise supporting 
funds, hire an executive director to manage the affairs 
of  the society and conduct public and government 
agency engagement actions to ensure that the 
objectives are being achieved in a timely manner.  











Natural Riparian Resources 

Vegetation Soil, Landscape 

Water 



•  Ditched to drain a field 
•  No functional habitat 
•  Get water off the land- simplify the 

water’s path 
•  Poor water quality- nutrients become 

waste 





May 2006 

Benefits 

• 1 field, 1 irrigation system 
• 1 road/ no bridges 
• Moat/ hedgerow 

• Enhanced biodiversity 
• Reduced pesticide use 
• Reduced vandalism 

• 13% more arable land 
• Floodplain restored- reduced 
downstream flood risk 

• Improved water quality 
• 3.5 km potential restoration 
• 40% less potable water for 
irrigation 

• $1600/ac/yr savings in 
pesticides alone 

• Net present value = $500,000 
vs. cost of  $300,000 to build 



2010 



Willowbrook: The Plan 



















RCL 
Consulting Ltd 

University  
of Victoria  

Integrated Storm
 Water Management

 Plan 

Colquitz 
River 

Watershed 
Case Study 



















Integrated Sustainability Themes 

Relationship between the 13 Themes  

SOCIAL	
  
HEALTH	
  &	
  
WELLNESS	
  

POLICY	
  &	
  
GOVERNANCE	
  

ECONOMICS	
  

TRANSPORTATION	
  

EDUCATION	
  
AGRICULTURE	
  
&	
  FOOD	
  

COMMUNITY	
  
SCALE	
  

CAMPUS	
  
SCALE	
  

BUILDING	
  
SCALE	
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RCL 
Consulting Ltd 

University  
of Victoria  

Integrated Storm
 Water Management

 Plan 

If you are thinking one year ahead, sow seed.  
If you are thinking ten years ahead, plant trees.  
If you are thinking one hundred years ahead, 
educate the people.  
(Chinese proverb) 





City	
  of	
  Cranbrook,	
  BC	
  
Drinking	
  Water	
  Management	
  

Benefits	
  of	
  reducing	
  water	
  withdrawals	
  from	
  the	
  
reservoir:	
  

• Stabilized	
  reservoir	
  ecology	
  and	
  improved	
  water	
  
quality	
  

• Reduced	
  treatment	
  requirement	
  and	
  costs	
  
• Increased	
  water	
  security	
  
• More	
  water	
  available	
  for	
  in-­‐stream	
  flows	
  
(ecosystem	
  needs)	
  

• Meets	
  all	
  drinking	
  water	
  quality	
  standards	
  
• Saved	
  community	
  millions	
  of	
  $dollars	
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Fast Facts - Shawnigan Lake 
  Watershed Area 69km2 

  Community Watershed Area (to Mill Bay) 110 km2 

  Lake level maintained by the weir (116.3 to 115.75 GSC) 

  Surface area of  537 ha 

  Volume 64Mm3 

  Mean depth 12 m, max depth 52 m 

  225 active surface water licenses as of  2007 to withdraw >7000m3/d 

  860 groundwater wells (2007) 

  By 1996 there were 616 lots bordering the lake 

  Flood construction level is 119.2 m GSC 


