
Day One – Sustainable Stream Restoration

Day Two – Restorative Land Development

A. KEYNOTE: Science Behind Whole-System Approach
B. PANEL & TOWN-HALL: Watershed Health & You
C. MINI-WORKSHOP: Closing the Data Gap
D. REFLECTIONS: Lessons Learned Over a Generation

A. PARTICIPATION: Creating an Actionable Vision 
B. PANEL & TOWN-HALL: Improving Where We Live
C. BEACONS OF HOPE: Bowker & Brooklyn Success Stories
D. REFLECTIONS: We Can Create the Future We Want



“Prominent scientists say 2018 marks 

a turning point in human history. We 

may have crossed an invisible 

threshold into a new climate regime. 

It is not the end of the world, just the 

beginning of another.” 

In a speech to 40 heads of 

state in September 2018, 

Bob Sandford said:

Bob Sandford holds the EPCOR Chair in Water and Climate Security at the United Nations University Institute for Water, Environment and Health



Did you know that atmospheric rivers, such as 

the famous “Pineapple Express”, can cause 

flooding of magnitudes not witnessed before?  

December 2014 Flood:

Cause-and-Effect in the Comox Valley

Did you know that the water-holding  

capacity of the earth’s atmosphere 

increases by 7% per 1 degree C?



What Happens on the Land 
Does Matter to Streams! 

The “New Normal” in 

British Columbia:

FLOODS & DROUGHTS - along with

longer, drier summers & warmer, wetter winters



Hard Work of Hope in 
a Changing Climate: 
Will We Adapt?

We have the knowledge and tools to 

restore balance to the water cycle. 

Can we, will we? Yes, of course we can! 



Hard Work of Hope in 
a Changing Climate: 
Will We Adapt?

Only if civil engineers, urban planners and 

decision-makers truly change their mind-sets,               

make restorative land development their #1 priority, 

and actually reconnect hydrology and ecology.



CONTEXT: A legacy of past community planning 

and infrastructure servicing practices is…

Financial, level-of-service and 

life-cycle impacts and implications 

are drivers for local government action

FLOODS  & DROUGHTS –

the natural water balance of 

creeksheds is out of balance! 



To make better decisions,        

we must first understand how 

rainwater reaches a stream.

Only then will we be able 

to reconnect hydrology and 

ecology, and in so doing, 

go “back to the future”!



Standard engineering practice only considers surface runoff in analyses.

Yet the flow of rainwater from cloud to stream is comprised of three 

water balance pathways, each with a different time scale: 

GUIDING PRINCIPLE:

Maintain the proportion of rainwater entering the stream via each pathway!

Surface runoff
 from minutes to hours

Interflow (shallow horizontal)

 from days to seasons

Deep Groundwater
 from years to decades or more



Historically, the 

community 

development and 

infrastructure 

servicing process 

has overlooked, 

ignored or 

eliminated 

interflow.

 

 

 

 

 Annual Water Balance by Region 

Flow 
Paths 

Coastal 
BC 

Alberta -
Edmonton 

Ontario - 
Ottawa 

Nova 
Scotia 

Maryland 

Precipitation 100% 100% 100% 100% 100% 

Evaporation 20% 92% 40% 28% 40% 

Streamflow 80% 8% 60% 72% 60% 

 Surface 
Runoff 

10% 4% 10% 10% 10% 

 Interflow 60% 3% 25% 52% 25% 

 Aquifer 
Flow 

10% 1% 25% 10% 25% 

 

 

Streams erode when there is more surface runoff 

volume, at higher rates, over longer periods of time!



What the stream sees 
- at one instant in time

The complete story requires the view to be 

extended in time like a movie or video.

The stream and the discharges are dynamic and 

constantly changing.  The important information 

in this more complete view is the duration of 

flow over time, and how it changes with time.



WHY A MINI-WORKSHOP WITHIN SYMPOSIUM?

 Stewardship groups are the most connected to the land base. 

 They can fill a gap at local scale where data are scarce.

 Neil invites interested groups to join and expand the program.

The mini-workshop is an element of a process to ‘build capacity’ 

by imparting a basic understanding of the complex interactions 

of surface and groundwater: One Water- Always Moving!

Close the Data Gap: Water Stewards, the Key to the Future

Sylvia Barroso, groundwater

Neil Goeller, surface water

Neil Goeller is leading a provincial government program 

to train community stewards to undertake streamflow 

data collection in small streams.



LESSONS LEARNED
Nick Leone, DFO, will close the loop on what Chris May & 

Bill Derry presented about the whole-system approach

Experience shows that decades of in-stream 

restoration work have not been sustainable 

because communities have yet to address 

the root causes of ‘changes of hydrology’. 

Reconnect hydrology and ecology: focus on 

root causes and integrate restorative solutions!



“In my experience, the civil engineering 

profession has trouble adopting the restorative 

mind-set.  The main problem is that engineering 

is all about control and certainty. Urban planners 

have a similar problem. 

“But living systems---like watersheds and cities--

-resist control, and exhibit surprising behavior 

when they are healthy.”

Storm Cunningham

Reconnect hydrology and ecology so that restorative    

land development results in sustainable stream restoration!


