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PART C: Hastings Creek Demonstration Application of a Watershed / Landscape-Based Approach  

7. Geomorphology and 
Ecological Opportunities 
Assessment 

There is an important connection between the 
Drainage Infrastructure Screening Tool and the 
Geomorphology and Ecological Opportunities 
Assessment. Simply put, the Screening Tool has 
facilitated the Opportunities Assessment. It has 
done this because it enabled District staff to focus 
on what is important and most relevant. This has 
resulted in an effective deployment of resources, 
both human and financial, and a better return on 
investment when compared to a ‘model-centric’ 
drainage approach. 

 

An Outcome-Oriented Process 

Figure 14 brings forward the right-hand side of 
the paradigm-shift graphic introduced as Figure 5. 
This has provided a frame-of-reference for the 
Opportunities Assessment. By embracing an 
outcome-oriented approach, the District has 
embarked upon a process that has resulted in 
considerable progress in tackling three questions: 

 What Do We Have? 
 What Do We Want? 
 How Do We Put This Into Action? 

This outcome-oriented approach has two parallel 
yet interconnected lines of investigation. There is 
the question of what is happening within and to 
the creek channel system. And then there is the 
question of how a changing watershed landscape 
is impacting on the channel system, either directly 
or indirectly. The Opportunities Assessment is 
now enabling District staff to ‘connect the dots’. 

“Because we have a better understanding of what 
needs to be fixed and protected in creek zones, 
the District can look for opportunities to do 
business differently in the surrounding watershed. 
This integrated approach should lead to multiple 
beneficial outcomes,” observes Richard Boase. 

Approach to Field Investigations: “Our vision in 
undertaking the Opportunities Assessment was 
that an aquatic habitat biologist and an engineer 
with experience in creek erosion processes would 
walk the creek together. Our thinking was that 
this would be the most efficient and effective way 
to cross-fertilize their experience and expertise 
while their observations were fresh,” continues 
Richard Boase.  

“We saw this approach to inter-disciplinary 
teaming as a way to streamline the inventory and 
assessment process. We wanted their focus to be 
on identifying implementable solutions so that in 
future the District can capitalize on opportunities 
to stabilize and enhance Hastings Creek as and 
when those opportunities arise.” 

 

Approach to Presentation of Results: “We also 
decided that the Watershed Blueprint would be 
an interactive map. We are building on what we 
learned from the Bowker Blueprint precedent and 
taking what they did to another level,” adds Ariel 
Estrada. “While the Bowker Blueprint is a paper-
based set of reach-by-reach tables and maps, the 
Hastings Blueprint is GIS-enabled. This means 
we can turn layers of information ON or OFF.” 

“This interactive capability is a key to information 
sharing and comparing. When we are in the same 
room with our colleagues, this will then help us 
integrate our inter-departmental perspectives so 
that together we can solve problems holistically.”  
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Application of ‘Landscape-Based’ Blueprint Approach

 Figure 14

The “Opportunities Assessment” 
is a driver for these three stages 
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GIS-Enabled, Interactive Map 

Two images included as Figure 15 illustrate the 
use of GIS to both support and enhance the 
decision process. The top image identifies 
erosion and instability locations in all reaches of 
the Hastings Creek channel system. The flip side 
of a problem is an opportunity. Hence, each ‘dot’ 
is clickable in order to access the findings of the 
Opportunities Assessment. The bottom image is 
an example of restoration opportunities within an 
important reach of Hastings Creek. 

 
A Starting Point for Action: “A watershed vision 
integrates what we do on the landscape to what 
we want to accomplish in the stream corridor. The 
Opportunities Assessment has provided us with a 
‘report card’ which is both a baseline and a 
starting point for action. This task also represents 
a substantial portion of the total work effort to 
develop the foundation for the Hastings Creek 
Watershed Blueprint,” states Richard Boase.  

“With a clear vision and Blueprint in place, the 
District will be able to incorporate desired actions 
into operational work plans and work with the 
development community to restore watershed 
function over a period of decades. Couple what 
we’ve learned from the Opportunities Assessment 
with a land redevelopment strategy that strives to 
mimic the water balance, add the Screening Tool 
findings, and then set out on a new path towards 
sustainable planning for infrastructure and public 
works,” summarizes Ariel Estrada. 

 

Quantitative Assessment Matrix: “The District 
commissioned the Opportunities Assessment 
because we wanted to know ‘what are the current 
conditions in the watershed’. And much like the 
Bowker Blueprint, we also wanted the 
opportunities assessment to be site-specific when 
identifying reach-by-reach enhancements that 
could be put into a watershed plan and help bring 
the Blueprint vision for watershed restoration to 
fruition,” explains Richard Boase.  

“Also, our vision for a GIS-enabled and interactive 
map is that we will have the ability to turn layers 
ON-OFF and ultimately be able to compare 
scenarios that take into account things such as 
sewer infrastructure, ecological enhancements, 
and tree canopy targets.” 

 
Click on the Dots: “A risk assessment has been 
completed for locations experiencing significant 
erosion and the results are presented in a 
Quantitative Assessment Matrix,” continues Ariel 
Estrada. “The matrix will help us map out the 
future of the watershed.” 

“As we look ahead, we envision a process where 
the objective is to allocate resources to fix 
channel erosion problems on a ranked priority 
basis. Now, for example, we can call up those 
locations colour-coded red. Then, by turning on 
other GIS layers, we can look at other work items 
that the District may want to do in the general 
vicinity. With this picture in mind, we can 
determine whether and how we might combine, 
add and/or otherwise piggy-back different 
projects to achieve several outcomes.” 

 
Restoration Opportunities: “We have also 
identified and mapped restoration opportunities,” 
adds Ariel Estrada. “Each will be linked to a plan 
that explains the opportunity, has an approximate 
cost, identifies who would be involved in 
implementing the plan, and elaborates on issues 
to be resolved in order to proceed to 
implementation. In short, our vision is to make it 
easy to connect dots.” 
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Application of GIS-Enabled, Interactive Map 

 Figure 15 
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Connecting Dots & Early Action 

Two images included as Figure 16 illustrate how 
the Opportunities Assessment is informing and 
influencing development of the work-in-progress 
Watershed Blueprint. Because the landscape-
based approach is grounded in the details, the 
work-in-progress is already enabling the District 
to connect dots, make decisions and incorporate 
early actions into operational work plans. 

 
Impact of Invasive Species: “We mapped out 
the areas where the watershed is being impacted 
by invasive species plant colonization. That was 
when a picture of cause-and-effect emerged – for 
example, there is a particularly nasty occurrence 
of Japanese knotweed in the main stem of 
Hastings Creek. When we used GIS to overlay 
the sanitary sewer infrastructure layer on the 
invasive species occurrence map layer, we had 
an Ah-Ha Moment,” recalls Richard Boase. 

“There is a sewage lift station adjacent to the 
knotweed site. The station is in constant need of 
maintenance. We concluded that our practices 
initiated knotweed colonization due to root 
rhyzomes being imported on truck tires, etc. The 
mapping shows that the knotweed is migrating 
down the creek channel as the high flows pick it 
up and deposit. Because we understood the 
source of the knotweed problem, we now had a 
basis for operational action.” 

 

Implementation of Maintenance Protocol: “The 
value of the interactive mapping was validated 
when we met with the operations group. A picture 
is worth a thousand words. So we could show 
them exactly what is happening at the lift station 
location. As an outcome of this inter-departmental 
collaboration, they have now implemented a 
maintenance protocol,” continues Ariel Estrada. 

“This protocol involves inspection, pressure 
washing and treating of equipment and materials 
before they are brought into these sensitive work 
sites. It sounds simple, but until we put the two 
layers together, we had no idea of either the 
cause of the knotweed occurrence or how we 
were going to tackle and manage the problem.” 

 
Benefit of Water Quality Monitoring Program: 
“A second example of how a knowledge-based 
approach informs the decision process is 

provided by the water quality 
monitoring program for 
Hastings Creek. We identified 
a pollution spike and 
determined that it originated 
from the one storm sewer 
outfall that serves the Lynn 
Valley Town Centre,” reports 
Richard Boase. 

“This finding is informing development of design 
guidelines for the Town Centre. Re-development 
creates the opportunity to improve watershed 
conditions by eliminating problems at the source. 
The pollution spike has emphasized the need for 
green infrastructure that both reduces volume 
and improves quality of rainwater runoff.” 

“Through the Opportunities Assessment, we have 
established that ‘green infrastructure’ solutions 
such as rain gardens should generally take 
precedence over engineering-based measures 
such as rainwater storage vaults. The guidelines 
are clear in recognizing that landscaped-based 
green infrastructure provides both volume and 
quality benefits,” concludes Ariel Estrada.   
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Interactive Map Facilitates Connecting Dots & Early Action 

 Figure 16 
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Creating a Watershed Legacy 

The Watershed Blueprint is a work-in-progress, 
yet the process is already having a significant 
influence because it is the catalyst for a range of 
early actions (described on previous page), ideas 
and initiatives listed below. Together they would 
create a watershed legacy. Figure 17 illustrates 
the first two. They are ‘flagship’ opportunities. 

 

 
Vision for an Argyle Secondary / Kilmer Creek 
Legacy Project: “We have learned from the 
success of the Bowker Creek Blueprint; and have 
observed the importance in having a flagship 
project to make a plan real to people,” states 
Richard Boase. “Replacement of the Oak Bay 
High School with a new facility will transform a 
degraded section of Bowker into a community 
amenity and outdoor classroom. This project is an 
excellent example of how collaboration between a 
school district and three levels of government can 
produce a legacy for the community.” 

“We have an almost identical opportunity in 
Hastings Creek. It was only when we went into 
the watershed to look for restoration opportunities 
that we realized the watershed significance of a 
plan to replace Argyle Secondary. It just so 
happens that there is a 200-metre section of the 
Kilmer Creek tributary that is currently piped 
under the existing school building. Day-lighting 
this section to create Coho-accessible habitat 
could really galvanize community awareness.” 

 

Green Infrastructure Roadscape & Boulevard 
Requirements for Lynn Valley Town Centre: 
“The Lynn Valley community identifies with rain 
because the total rain each year exceeds 3 metres. 
So, we have developed the concept for “Rain Street” 
that would bisect the Town Centre and showcase 
the application of green infrastructure to mimic the 
water balance,” explains Richard Boase. 

 
Invasive Species Action Plan: “The invasive 
species issue seems overwhelming. Yet the 
Hastings Creek experience shows that the problem 
is manageable. Application of a map-based 
approach has led to a framework for action.” 

“Most problems are being generated by over-the-
fence dumping of green waste. Now we have a 
starting point for implementing an outreach and 
education program that would target creek-side 
property owners,” comments Richard Boase. 

 

Recreation Pathway & Trail Management Plan: 
“Through the Opportunities Assessment, we learned 
that informal trail uses along Hastings Creek and 
many of the tributaries are significant and are 
impacting on riparian ecology. As a result, we are 
initiating an interdisciplinary team to develop a 
Hastings Creek watershed recreational land use 
strategy. The purpose of the strategy is to 
incorporate plans for safe and sustainable public 
access to our natural environment into the 
watershed blueprint,” explains Richard Boase. 

  



 
Integrating the Site with the Watershed and the Stream  

A Watershed Blueprint for Hastings Creek: Creating the Future in the District of North Vancouver 
 
 
 

 
36 

 

PART C: Hastings Creek Demonstration Application of a Watershed / Landscape-Based Approach  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Opportunities to Create a Watershed Legacy 

        Figure 17 

Vision for restoring Kilmer Creek tributary open channel in conjunction with 
future replacement of existing Argyle Secondary School and culvert removal 
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Water Balance Restoration Strategy 

The Opportunities Assessment encompassed the 
57 drainage culverts installed at road crossings 
within the Hastings Creek watershed area. Short-
circuiting of the ‘Water Balance’ due to hardening 
of the landscape surface creates risks at culverts. 
Because culverts are ‘choke points’ in a drainage 
system, risk results from channel erosion and the 
potential for blockage of culvert inlets. 

 

 
 
Culvert Improvement Program: “Because of the 
risks associated with peak flows, the District has 
an ongoing Culvert Improvement Program. We 
are responsible for 350 culverts where roads 
cross streams. Their combined lengths total 
~10,000 metres. In 2008, every location was 
inventoried and inspected (using closed circuit 
television), and the condition of every culvert pipe 
was assessed,” explains Ariel Estrada   

“In the Hastings Creek watershed area alone, the 
program identified that: 14 of 57 culverts require 
structural repairs or rehabilitation using trenchless 
technology; 19 locations would benefit from an 
increase in conveyance capacity, the addition of 
fish-friendly passage and channel stabilization 
measures upstream and/or downstream; and 10 
installations are in need of inlet and/or outlet 
upgrades.  These culverts have been prioritized 
based on condition and consequence of failure.”   

Mimic the Water Balance: The top image in 
Figure 18 contrasts a reactive engineering with a 
proactive ‘design with nature’ approach to 
managing the Water Balance, that is: mitigate 
consequences vs eliminate sources of problems. 

“The culvert program illustrates that the flip-side 
of a problem is an opportunity,” continues Richard 
Boase. “In the past, fish passage through culverts 
was not a design consideration; and prime habitat 
upstream would often be cut off. Now, restoring 
fish passage is an important priority. Doing this 
type of enhancement work in conjunction with 
culvert renewal work (see Figure 18) has become 
a focus of my collaboration with Ariel.” 

“The long-term effectiveness of these culvert 
renewal and habitat enhancement projects 
ultimately depends on what we can do to restore 
the Water Balance in the surrounding watershed. 
The science tells us that we must manage stream 
energy if we are to reduce or limit stream erosion. 
This is the reason why it is necessary that 
developed areas mimic their natural contributions 
of rainwater runoff, and hence flow into streams.”  

“The recently adopted OCP provided the impetus 
to start a conversation about a vision to restore 
the rainfall absorptive capacity of the single family 
residential landscape. This vision is the essence 
of a Water Balance Restoration Strategy.” 



 
Integrating the Site with the Watershed and the Stream  

A Watershed Blueprint for Hastings Creek: Creating the Future in the District of North Vancouver 
 
 
 

 
38 

 

PART C: Hastings Creek Demonstration Application of a Watershed / Landscape-Based Approach  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Capitalize on Opportunities to Restore Water Balance 

          Figure 18 

Triple culverts at stream crossing - new pipes were installed inside 
the old pipes and a fish ladder added to access upstream habitat 

Fish 
Ladder

Slip  
Lining 
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Adaptive Framework for    
Monitoring Progress 

“The Opportunities Assessment has generated a 
framework for data collection to monitor progress in 
protecting watershed health,” states Richard Boase. 
“Now it is a matter of tempering what the technical 
people have suggested. Suffice to say, it does not 
help the watershed if all we do is spend money to 
generate data that are simply stored on a website.” 

“Our goal is to implement a balanced approach. We 
recognize the need for some traditional forms of 
data collection. At the same time, we are cautious 
about committing the District to costs in perpetuity. 
Our concern has to do with collecting data for the 
sake of collecting data, and then never using it.” 

 
 
Partner with the Stewardship Community: “To 
assess change and keep us on track, a long-term 
monitoring plan must be effective and affordable. As 
we see it, the key is to involve those who have local 
knowledge and a passion for Hastings Creek. Then 
we have a feedback loop that is immediate and 
informed,” states Richard Boase. 

“The streamkeepers are walking the creek all the 
time – for example, to count spawning salmon. We 
foresee formalizing their data gathering so that 
every year we would incorporate their information 
and data into the GIS-enabled Hastings Blueprint. In 
this way, we would measure progress and be both 
adaptive and proactive if issues or trends of concern 
are identified.” 

Role of Stewardship Community  

“Streamkeeper participation in the process and 
the local knowledge captured in the Opportunities 
Assessment has taken the 
community to a whole new 
level of collaboration with the 
District. This is a significant 
outcome. It sets the stage for 
taking collaboration to yet 
another level,” states ZoAnn 
Morten, Executive Director at 
the Pacific Streamkeepers 
Federation, and a resident of 
the Hastings Creek Watershed.  

“It means a lot to the Hastings Creek 
Streamkeepers Group that the District values and 
respects our local knowledge. We sure do 
appreciate that the District instructed their 
consultants to involve us in the Opportunities 
Assessment. The process was hugely valuable. 
We feel that our long-term commitment has been 
validated. Once the consultants have gone home, 
however, only the community can take the vision 
for a Watershed Blueprint forward.” 

 
Historical Context: “Hastings has historically 
been the most productive creek system in North 
Vancouver. But the health of the creek has been 
compromised over the past 50 years. Hence, we 
believe an appropriate mantra for the Watershed 
Blueprint would be don’t compromise what has 
been compromised,” continues ZoAnn Morten.  

“Local knowledge is the key to reversing this 
trend. Local understanding is so important. You 
have to walk a creek to understand it. Putting fish 
back in the creek took 14 years of knowledge to 
identify a hole in the 4-year salmon return cycle; 
and then know how to address the issue.” 

“The North Shore is a place of innovation. The 
work of North Shore Streamkeepers has been the 
key to test-driving new approaches and protocols 
that have then gone province-wide. 
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Streamkeeper Protocols: “We take average 
citizens who are passionate, we inform them and 
we train them in how to apply rigorous and 
proven Streamkeeper Protocols. The protocols 
are intense. The training process takes 1½ years. 
Being informed then allows experimentation to 
prove out workable solutions.” 

“I speak from experience when I say that there is 
nothing as thorough as the protocols in the 
Streamkeepers Handbook and Modules. They 
are so detailed that they provide a really solid 
grounding in data collection and field testing. The 
protocols were developed by Fisheries and 
Oceans Canada two decades ago.” 

“The long-term value of the Streamkeeper 
Protocols is reliability when comparing year-to-
year survey results,” emphasizes ZoAnn Morten. 

Building on a Knowledge-Based Foundation: 
“The stewardship community needs a win in 
Hastings Creek, and we believe we can get it 
from the Opportunities Assessment.” 

“The Opportunities Assessment by the District is 
founded on streamkeeper knowledge. Now we 
can work with the District to inform the broader 
community. We can open eyes and minds. We 
can open doors so that together we can make the 
changes necessary to achieve the vision for the 
Watershed Blueprint.” 

“It is the Streamkeepers who have the on-the-
ground knowledge needed to establish 
restoration priorities within the Hastings Creek 
watershed. That is the key to benefitting from 
local input,” concludes ZoAnn Morten. 
 

Monitoring Progress    Figure 19


