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City of Surrey hosted Water Balance Model Forum on March 12, 2009
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Convening for Action in Metro Vancouver
Getting Green Infrastructure Built

Moving Beyond Pilot Projects to a Broader Watersheds Objectives Approach

THE CHALLENGE: How do we simultaneously work together as staff within
a municipality and as a region AND externally with developers and other private
sector players, to ensure we implement sustainable approaches to development?

“The best laid plans....”

The problem is the gap between design and build
How to ensure that the best laid plans come to fruition?
How to get all the actors singing from the same song sheet?

To get to the big picture, it starts with the smallest pieces. For this reason, the
Surrey Forum is advancing a regional team approach that aligns local actions

with provincial policy goals as articulated in the Living Water Smart and

the Green Communities initiatives. Making this happen requires
partnerships, collaboration, innovation and integration.

We see the Forum as providing an opportunity to generate positive energy in
the region. In particular, the Forum will inform the actions identified in the

rainwater/stormwater component of Metro Vancouver’s updated Liquid

Waste Management Plan. We believe this is where the opportunity for
implementing a regional team approach resides.

We anticipate that the Forum sharing sessions will show that there are
solutions if people talk to each other about what they each could do differently.
This will help all parties collaborate to more effectively fulfil their piece of the
sustainable development puzzle.

Once we know what we want our watersheds and neighbourhoods to look like,
the next step is to decide what the tools are that will get us there. All of us

...whether we are regulators, developers or designers ....need to understand
and care about the goal if we are to create the future that we all want.

Ted van der Gulik, P.Eng. Vincent Lalonde, P.Eng. Raymond Fung, P.Eng.
(BC Ministry of Agriculture & Lands) (City of Surrey) (District of West Vancouver)
Chair, Inter-Governmental Partnership General Manager, Engineering Chair, Green Infrastructure Partnership

uwh,ﬁ?'F;EF S(_I Y GF 1 WB( WWA ‘Isll{||\|”“|\ :::'ul:
W Powered By GUALHYMD U RREY en Infra: :.";:-._'.:_.- Partner ::-;.-'.:

the future lives here.

Surrey Forum - Organized under the umbrella of the Water Sustainability Action Plan for British Columbia
By the Water Balance Model Inter-Governmental Partnership
In collaboration with the City of Surrey and Green Infrastructure Partnership




Convening for Action in Metro Vancouver
Getting Green Infrastructure Built

Moving Beyond Pilot Projects to a Broader Watersheds Objectives Approach

Forum Program —
An Overview

What You Should Remember -
Key Messages

The Forum program was built around the HOW
question as it pertains to green infrastructure:
HOW will the City of Surrey ensure it gets built
right; HOW will a consistent regional approach
be achieved in Metro Vancouver?

The morning and afternoon parts of the
program each comprised three modules. The
Forum was designed to start a dialogue
between policy-makers and project
implementers.

Living Water Smart & Making Green Choices to
Create Liveable Communities & Protect Stream Health

= Morning Session:
Green Infrastructure in the City of Surrey:
“Getting it built right”

= Afternoon Session:
Alignment of Regional Actions with
Provincial Goals and Objectives

Sharing of Perspectives

Examples inform policy. The case studies in the
morning session provided the policy people with
an appreciation for what is involved in
constructing green infrastructure. The afternoon
session then provided the implementers with an
understanding of provincial, regional and local
goals...and what they are intended to achieve.

The Story of the Forum

A set of five stories has been published on the
Water Bucket Website. These tell the story of
the Forum by describing the scope of each
module and connecting the dots. To access
these stories, go to waterbucket.ca and follow
this pathway:

Convening for Action » On the Ground Changes » Metro
Vancouver

The Forum program was comprehensive in scope and
intensive in detail. A key message for each module is
therefore synthesized as follows for ease of reference:

. Establishing Expectations:

A decade of experience has enabled the City of
Surrey to move beyond pilot projects to a broader
watersheds objectives approach to rainfall capture
and green infrastructure

. East Clayton Lessons Learned:

Establish watershed targets that are characteristic of
actual conditions, and are achievable.

. Effective Implementation of Green

Infrastructure: Making it Work

Getting it built right is a shared responsibility; and
depends on collaboration among regulators,
developers and designers.

. Today’s Expectations are Tomorrow’s

Standards for Green Infrastructure:

A provincial policy framework is now in place that
enables municipalities to align efforts at a regional
scale, make green choices, prepare communities for
change, and choose to be water smatrt.

. Making Green Choices: Opportunities

for Law and Policy to Effect Change:
Policy, approved standards and legal tools can help
regulators, developers and designers collaborate to
ensure responsible outcomes.

. Use the Water Balance Model to

Inform Land Development Strategies:
Planning and water balance modeling need to be
done together, and the WBM is a tool that enables
integration, especially when there is a commitment
to integrate land planning and green infrastructure.

Surrey Forum - Organized under the umbrella of the Water Sustainability Action Plan for British Columbia
By the Water Balance Model Inter-Governmental Partnership
In collaboration with the City of Surrey and Green Infrastructure Partnership




Convening for Action in Metro Vancouver
Getting Green Infrastructure Built

Moving Beyond Pilot Projects to a Broader Watersheds Objectives Approach

Agenda Overview - This is what we achieved

Eemf Green Infrastructure in the City of Surrey: “Getting it built right”
unc

0900 - | 1. Context and Overview: Establishing Expectations
1200 (30 minutes)

= Described the forum’s 2-part structure and identified learning outcomes
= Described the evolution of drainage planning in Surrey
= Described key neighbourhoods that embody the Surrey sustainability vision

2. East Clayton Sustainable Community: Lessons Learned On-the-Ground
(45 minutes)

= Summarized the sustainability context
= Reviewed implementation experience for private and public rainfall capture systems
= Reflected on lessons learned

3. Effective Implementation of Green Infrastructure: Making it Work in Surrey
(90 minutes)

= Introduced a selection of innovative measures for rainfall capture

= Shared and reflected on the Grandview Heights experience
= Shared and reflected on the South Newton experience

/L\ftefh Alignment of Regional Actions with Provincial Goals and Objectives
unc

1300 - | 4. Provincial Context: Today's Expectations are Tomorrow’s Standards for Green Infrastructure
1500 (30 minutes)

= Recapped the morning outcomes and the direction in which Surrey is heading, and why
Stated learning outcomes for the afternoon session

Elaborated on over-arching provincial policy framework

Summarized the Vancouver Island pilot program and emerging ‘regional team approach’
Described how the Forum can inform the Metro Vancouver Liquid Waste Management Plan

5. Making Green Choices: Opportunities for Law and Policy to Effect Change on the Ground
(60 minutes)
= Introduced the Green Infrastructure Guide
= Reviewed the Commentary on Effective Municipal Rainwater/Stormwater Management
= Conducted a town hall discussion that bridged from the morning to a regional team approach
= Set the scene for Topic #6 by examining Table 1 (Watershed Targets) in the Commentary

6. Making Green Choices: Use the Water Balance Model to Inform Land Development Strategies
(90 minutes)

= Described where we are and how we got here

= Demonstrated how the WBM can be used to set performance targets at different scales

= Conducted a town hall discussion that explores WBM applications to support green infrastructure
= Concluded by describing “what is coming next”

Surrey Forum - Organized under the umbrella of the Water Sustainability Action Plan for British Columbia
By the Water Balance Model Inter-Governmental Partnership
In collaboration with the City of Surrey and Green Infrastructure Partnership




Convening for Action in Metro Vancouver
Getting Green Infrastructure Built

Moving Beyond Pilot Projects to a Broader Watersheds Objectives Approach

- Ministry of Local Gavernment Infrastructure

BRITISH and Finance
COLUMBIA Community Development R e P C| RCU LAR
The Best Place on Earth (4" Floor - 800 Johnson Street)

Victoria BC VEW 8T1

Circular No. 09:03
ARCS File #: 195-20

February 10, 2009

To:  All Municipal and Regional District Chief Administrative Officers,
Engineers and Planners

Re: Beyond the Guidebook - Context for Rainwater Management and
Green Infrastructure in British Columbia

Beyond the Guidebook reflects a ‘design with nature’ approach to climate change adaptation.
Beyond the Guidebook was released in June 2007 as a guidance document to introduce a
methodology for correlating green infrastructure effectiveness in protecting stream health
through using a pragmatic approach to achieve performance targets based upon rain water
balance.

The ongoing Beyond the Guidebook provincial initiative builds on the guidance provided in the
original Stormwater Planning: A Guidebook for British Columbia. In 2008, Vancouver Island
was home of the pilot region for a regional team approach to rainwater management and green
infrastructure implementation. Partnerships and the Vancouver Island Leaming Lunch Seminar
Series enabled capacity building for stakeholders, local municipal staff, developers and
consultants.

The Water Balance Model for British Columbia is a web-based decision support tool that
provides easy access to the Beyond the Guidebook approach and is available at
http://bc.waterbalance.ca/. This tool bridges engineering and planning and links the site to the
stream and watershed. The Ministry of Community Development is a member of the inter-
governmental partnership that develops and maintains the Water Balance Model. The
Guidebook and supplementary guidance documents are downloadable from the website.

Over time, sustained application of the water balance methodology can help local governments
protect and/or restore stream health.

Beyond the Guidebook supports and/or complements other provincial initiatives, notably:
Living Water Smart, the Green Communities Project and A Guide to Green Choices.
Collectively, these initiatives establish expectations that, in turn, will influence the form and
function of the built environment in general and green infrastructure on the ground in particular.

For more information regarding the Beyond the Guidebook initiative and infrastructure grant
programs, please contact the Local Government Infrastructure and Finance Division at
250 387-4060.

Glen Brown
Executive Director
Local Government Infrastructure and Finance

Surrey Forum - Organized under the umbrella of the Water Sustainability Action Plan for British Columbia
By the Water Balance Model Inter-Governmental Partnership
In collaboration with the City of Surrey and Green Infrastructure Partnership




Commentary on Effective
Municipal Rainwater/Stormwater
Management and Green Infrastructure
to Achieve Watershed Health
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Commentary on Effective Municipal Rainwater/Stormwater Management
and Green Infrastructure to Achieve Watershed Health

The Local Government Act vests the responsibility for drainage with municipalities, and British Columbia
case law makes clear the responsibility of municipalities to manage runoff volume to prevent downstream
impacts. An increasingly important corollary to that responsibility is the need to work from the regional
down to the site scale, to maintain and advance watershed health to ensure that both water quantity and
quality will be sustained to meet both ecosystem and human health needs.

The Local Government Act empowers municipalities with extensive and very specific tools to proactively
manage the complete spectrum of rainfall events. These tools enable them to achieve watershed goals and
objectives that are established under Integrated Stormwater Management Plan (ISMP) processes.

The Ministry of Community Services is the lead Ministry for rainwater management and green infrastructure;
and has a mandate to leverage the Green Communities Project to advance implementation of green
infrastructure province-wide. To influence the greening of the built environment, Ministry policy is that
“today’s expectations are tomorrow’s standards”.

Beyond the Guidebook: The New Business As Usual (2007),(available at www.waterbalance.ca), builds on
Stormwater Planning: A Guidebook for British Columbia (2002) and provides key guidance to the new
provincial approach. Validated through Metro Vancouver pilots, Beyond the Guidebook advances a
performance target methodology for correlating green infrastructure effectiveness in protecting stream health.
This initiative incorporates lessons learned over the past six years in order to help municipalities establish
what performance targets makes sense at the site, catchment and watershed scales.

Now that prerequisite tools and resources exist, a key to success of ISMPs in meeting the goal of maintaining
or improving watershed health as communities grow and redevelop will be the effective integration of
rainwater management techniques and green infrastructure in land use planning, plus follow-through upon
ISMP implementation, integrated from the regional down to the site scale.

Strategies for integrating drainage actions with other policy and actions, to be truly effective, include:

o Identification and protection of natural green infrastructure (green space and Environmental
Sensitive Areas) that performs multiple services

¢ Reduction of watershed load through effective land use planning and urban containment
e Incorporation and retrofitting of engineered green infrastructure technologies into development plans

o Use of the Water Balance Model powered by QUALHYMO to set performance targets at the site,
catchment and watershed scales

e Adjustment of bylaws and policies to support objectives and desired outcomes
e Plan performance monitoring and follow-up to adapt and adjust to lessons learned
e Budgeting that anticipates administrative and operations support

A desired outcome is to create neighbourhoods that integrate good planning and innovative engineering
designs, for overall greater environmental, social and economic sustainability.

DATE ISSUED: April 2008
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Through an integrated planning process, Table 1 below identifies actions that can be taken by municipalities
to create liveable communities and protect stream health.

Table 1 — Framework for Moving from Planning to Action

Action

Level of Commitment

Complete and
implement integrated
rainwater/stormwater
management plans
that are affordable
and effective in
protecting Watershed
Health

Municipalities develop ISMPs that enable implementation of integrated
strategies for greening the built environment; and include establishing
watershed-specific runoff targets (for managing the complete rainfall
spectrum) that make sense, meet multiple objectives, are affordable, and
result in net environmental benefits at a watershed scale.

Municipalities establish watershed targets that are characteristic of actual
conditions in watersheds, recognizing that there will be different strategies
for already developed versus partially developed watersheds

Municipalities evaluate the acceptability of watershed-specific runoff targets
on the basis of an evaluation framed by these three questions:

1. What target will achieve the watershed health objective?
2. What needs to be done to make the target achievable?
3. Do the solutions meet the test of affordability and multiple objectives?

Municipalities implement green infrastructure solutions that result in effective
rainfall management at the site, catchment and watershed scales.

Embed ISMP
strategies in
neighbourhood
concept plans

Municipalities develop rainwater/stormwater and land use plans through an
inter-departmental process that is collaborative and integrated.

Municipalities provide guidance as to how watershed-specific targets can be
met at the development scale.

The Water Balance Model powered by QUALHYMO is a public domain, on-line decision support and
scenario modeling tool for promoting rainwater management and stream health protection through
implementation of "green" development practices. This tool demonstrates how to achieve a ‘light hydrologic
footprint’, and will help build bridges between planners and engineers; and underpins Beyond the Guidebook:

The New Business As Usual.

The methodology embedded in the Water Balance Model powered by QUALHYMO enables a watershed
target to be established; it also enables the user to assess how to meet the watershed target at the site scale.
Accompanying this commentary is a paper titled Beyond the Guidebook: Establish Watershed-Specific
Runoff Capture Performance Targets that was released at the 2008 Water Balance Model Partners Forum.

DATE ISSUED: April 2008




Beyond the Guidebook: The New Business As Usual
Create Liveable Communities & Protect Stream Health

Powered By GUA LHYM U

Establish Watershed-Specific
Runoff Capture Performance Targets

By

Kim A. Stephens', M.Eng., P.Eng.

Program Coordinator,
Water Sustainability Action Plan for British Columbia

And

Jim Dumont, P.Eng., P.Ag.

Engineering Applications Authority,
QUALHYMO Integration Project Team

February 2008

! Project Manager & Principal Author, Stormwater Planning: A Guidebook for British Columbia, 2002

An initiative under the umbrella of the Water Sustainability Action Plan for British Columbia




Establish Watershed-Specific
Runoff Capture Performance Targets

Identify what needs to be done at the site scale
to prevent stream erosion and protect stream health

In 2002, Stormwater Planning: A Guidebook
for British Columbia articulated a principle that
performance targets at the watershed scale
provide a starting point to guide the actions of
local government in the right direction. The
objective is to translate those targets into
appropriate site design criteria that then provide
local government staff and developers with
practical guidance for achieving the goal of stream
protection.

jIn a perfect world, no impact results fro
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The methodology embedded in the Water
Balance Model powered by QUALHYMO
enables a watershed target to be established; it
also enables the user to assess how to meet the
watershed target at the site scale. The critical
consideration is that the watershed target be
characteristic of conditions in the watershed.
When establishing a watershed-specific discharge
target, three fundamental questions need to be
answered:

1. Could the target be achieved?

2. If it could be achieved, how would it be
achieved?

3. Should the target be achieved?

The litmus test for an acceptable Watershed
Target is that the resulting RAINwater
management solutions make sense, are
affordable and result in net environmental benefits
at a watershed scale. For a performance target to
be implemented and effective, it must have
feedback loops so that adjustments and course
corrections can be made over time.

1. Defining a
Target Condition

A physically-based target condition can be
established based on an understanding of
geomorphology and stream characteristics. In
order to be achievable, the target condition must
be translated into performance targets that can be
applied to RAINwater management practice.

Since changes in Water Balance and hydrology
are the primary source of rainwater runoff impacts
on stream health, it is especially important to
establish performance targets for managing
RUNOFF VOLUME and RUNOFF RATE. In 2002,
the Guidebook introduced the Water Balance
Methodology for:

= Developing watershed performance targets
based on site-specific rainfall data,
supplemented by streamflow data (if and
when available) and on-site  soils
investigations; and

= Translating these performance targets into
design guidelines that can be applied at the
site level to mitigate the impacts of land
development.

The Guidebook emphasizes that performance
targets and rainwater management practices be
optimized over time based on monitoring the
performance of demonstration projects; and
strategic data collection and modeling. As
success in meeting performance targets is
evaluated, rainwater management programs can
be adjusted because: We change direction
when the science leads us to a better way.

An initiative under the umbrella of the Water Sustainability Action Plan for British Columbia




2. Relationship of
Rainfall Spectrum to
Watershed Objectives

The Guidebook introduced the concept of
performance targets to facilitate implementation
of the integrated strategy for managing the
complete rainfall spectrum. To create a mind-map
for practitioners, the rainfall spectrum was defined
in terms of three tiers, with each tier
corresponding to a component of the integrated
strategy, namely:

= Rainfall Capture - keep rain on site by means
of ‘rainfall capture’ measures such as rain
gardens and infiltration soakaways

= Runoff Control - delay overflow runoff by
means of detention storage ponds which
provide ‘runoff control’

= Flood Mitigation — reduce flooding by
providing sufficient hydraulic capacity to
‘contain and convey’

The concept of rainfall tiers simply enabled a
systematic approach to data processing and
identification of rainfall patterns, distributions and
frequencies.

Historical Context:

For convenience, and to provide a starting point
for analysis, the Guidebook referenced the three
tiers to a value defined as the Mean Annual
Rainfall (MAR). As our understanding of what is
achievable through ‘rainwater management’ has
grown, we have moved beyond this early concept.
Looking back:

= The MAR concept was introduced in part to
provide consistency with the 1992 Land
Development Guidelines.

= |t established a point of departure that was
familiar to practitioners so they would readily
make the transition to a new way of thinking.

= In 2002, focussing attention on the MAR
facilitated a paradigm-shift in the state-of-the-
practice.

The MAR was introduced in order to focus
attention upon what could be done at the site
level, while assuming there would be benefits to

the watershed and

Light Showers

Percentage of
Annual Volume

Balance
Modeling

Water Infiltrates
and Moves Slowly
Through Soil

RAINFALL SPECTRUM

H Rain

0 to evaluate the total

@ % % spectrum of rainfall and
INTEGRATED STRATEGY

streams. Our knowledge
is progressing and we

Extreme Storms now see a need to begin

resulting runoff that flows
into streams from the

SITE NEIGHBOURHOOD ~ WATERSHED surrounding watershed.
Keep Rain Delay the Reduce Of relevance and
on Site Runoff Flooding importance, our current

understanding of runoff
processes leads us to
Conventional acknowledge that rainfall
Hydraulic does not equal runoff;
Modeling that the physical
e processes are complex;
and that applying rainfall
capture targets may be
overly simplistic. A more
rigorous, yet simple
analytical methodology
has been developed to

address this issue.

An initiative under the umbrella of the Water Sustainability Action Plan for British Columbia




3. Performance Targets
Defining a Runoff Volume Target:

In 2002, the science was explicitly telling us that
major biophysical changes occur once the
impervious percentage of a watershed reaches
about 10%. Beyond this threshold, the change in
the Water Balance triggers watercourse erosion,
which in turn degrades and /or eliminates aquatic
habitat.

In 2002, the science was explicitly telling us that
where urban use densities are produced, the
focus should be on what needs to be done at the
site level to effectively mimic a watershed with
only 10% impervious area, and in so doing reduce
runoff volume to the same 10% level.

A Starting Point for Early Action:

In 2002, the Guidebook addressed the question of
what could be done at the site level to protect
watershed health; and presented the following
rationale for early action (reference: page 2-11):

“The financial and staff resources of local government
are limited. Therefore, those resources must be
invested wisely to maximize the return-on-effort.
Common sense says that the best return will be at the
site level where local government exerts the most
influence, and can therefore make a cumulative
difference at the watershed scale.

Common sense says that we now have sufficient
science-based knowledge and understanding for local
government to make some decisions, and to get on with
implementing early action in at-risk areas. More data
to refine the science is desirable when there is time and
resources; however, there will be situations where
excessive data collection becomes a barrier to effective
action in the face of an immediate risk.

Strategic data collection is required to understand the
historic Water Balance, the current Water Balance if
the watershed is partially developed, and the proposed
changes to land use in the watershed.

Looking ahead, the objectives of most Integrated
Stormwater Management Plans (ISMPs) will include
trying to maintain or restore the natural Water Balance
as development or re-development proceeds. Improved
understanding of how to do that will evolve through
demonstration projects that test and refine solutions to
aquatic habitat and receiving water quality challenges.”

Defining What is Achievable:

To provide a starting point for early action, the
Guidebook referenced the Water Balance
Methodology to a healthy watershed, defined as
one where the proportion of impervious area is
below the 10% threshold for runoff volume. As
noted in the previous section, the Guidebook
defined rainfall tiers to enable a systematic
approach to data processing and identification of
rainfall patterns, distributions and frequencies.

A key finding was that the frequently occurring,
light to medium rainfalls account for 90% of the
total annual rainfall volume. This established that
rainfall capture is achievable. This finding
provided the initial basis for establishing a Rainfall
Capture Target to prevent surface runoff from the
impervious portions of a development site;
however, the Guidebook also cautions that
(reference: page 6-20):

“Establishing a rainfall capture target provides a
starting point that is based on the characteristics of a
healthy watershed. The next step is to determine what
is achievable and affordable based on assessments of
constraints and opportunities in individual catchments.

Based on these assessments, catchment-specific
performance targets and design guidelines for
achieving these targets can be established. These
catchment-specific targets and guidelines will then
provide direction for all land development projects
within each catchment.”

An initiative under the umbrella of the Water Sustainability Action Plan for British Columbia




Defining a Runoff Rate Target:

The Guidebook emphasizes that a combination of
Runoff Capture and Rate Control is necessary to
mimic the rate of interflow in a naturally vegetated
watershed. Interflow is defined as the portion of
rainfall that soaks into shallow ground and moves
slowly through soils to streams. To provide a
starting point for early action in achieving runoff
control, the Guidebook identified the goal of
maintaining the natural Mean Annual Flood as
the runoff rate target.

The Mean Annual Flood (MAF) is defined as the
channel-forming event; as the MAF increases with
development, stream channels erode to expand
their cross-section, thereby degrading aquatic
habitat. Therefore, the Guidebook states that an
appropriate runoff rate target is to ensure that
streamflow rates that correspond to the natural
MAF occur no more than once per year, on
average.

Building on the

Guidebook Foundation:

It is in addressing the inter-relationship between
Runoff Capture and Rate Control that Beyond the
Guidebook picks up where the Guidebook left off
in 2002. Looking back, the Guidebook focused
attention upon the site level while assuming there
would be benefits to the watershed and streams.
Our knowledge is progressing and we now see a
need to begin to evaluate the total spectrum of
rainfall and the flows entering the streams from
the watershed.

The ‘Light Shower’ Category Accounts
for Almost All the Rainfall Days

N
160
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Number of Days of Rainfall Per Year
B

LIGHT HEAVY

W South Coast M Okanagan
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A simple chart of rainfall and stream flow for a
typical year follows and shows some of the
complex processes involvedin the watershed
between the time rain falls and when it reaches
the stream. This leap in our knowledge plus the
development of the tools available to assess
these relationships allows us to go Beyond the
Guidebook in establishing reasonable and
achievable performance targets. The next step in
advancing our knowledge allows us to focus upon
the stream, the critical item that is so important to
the environment.

Typical Year
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This hydrograph for a ‘typical year’ illustrate the
variable response of a watershed to rainfall. Two
events are highlighted in the graphic. The larger of
the two rainfall events resulted in much less
runoff. As can be seen from the hydrograph, the
smaller of the two rainfall events was preceded by
a period of wet weather such that more runoff
resulted.

The hydrograph also shows that 90%of the total
annual runoff volume corresponds to a very small
runoff rate. The implication of this finding is that it
we can easily manage 90% through rainfall
capture measures. For the other 10%, it is a
matter of detaining and conveying in accordance
with the integrated strategy for managing the
complete rainfall spectrum. Further, that retaining
90% on site would have little effect on peak runoff
rates unless other practices are brought to bear.
This implies that retaining 90% of the rainfall is
only a part of the requirement for an effective
rainwater management system.

An initiative under the umbrella of the Water Sustainability Action Plan for British Columbia




Runoff-Based Approach:

Over the past five years, experience has shown
that landscape-based measures for rainfall
capture are typically low risk, especially when they
reflect an understanding of how to employ soil
depth and planting coverage to best advantage.
This experience has set the stage for the next
leap forward — which is to apply a ‘runoff-based
approach’ to rainwater management at a
watershed scale.

Runoff Basis

(] Flow duration for habitat availability

] Tractive force to measure potential erosion

U Sediment washoff to evaluate water quality

J Optimize systems to manage the impacts of
the altered hydrologic cycle

[ Test mitigation works prior to construction

The runoff-based approach provides the analytical
foundation for the Water Balance Model
powered by QUALHYMO. A primary benefit of
this approach is the use of continuous simulation
using long-term records to calculate runoff means
that the frequencies and durations of various
watershed conditions can be estimated easily.

Stream Health Methodology:

The strength of QUALHYMO resides in the flow
exceedance analysis. This capability leads directly
into the Stream Health Methodology which is a
function of flow duration, and hence stream
erosion. (Refer to the adjacent images.)

Several qualitative indicators can be utilized in
assessing the potential for erosion or sediment
accumulation  within a  watershed. The
methodology is based upon shear stress as
applied to the stream bed and banks over time.
This is a measure of the energy available to cause
erosion in a stream. Continuous simulation is the
key to evaluating multiple development scenario
comparisons.

QUALHYMO can simulate water and can add
sediments and first order constituents to the
analysis process. Because we can calculate how
much energy is available in a stream, we can then
compare scenarios to determine the most
effective combination of rainfall capture measures
on development sites.

Duration of Discharge

(] Critical to aquatic health
= Discharge is linked to stream health
[ It can be measured and verified

O Computer simulations for duration of:

* Flood discharges
= Base flows
= Fish habitat availability (depth vs duration)

Stream Erosion

U Calculate stream power
[ Estimate potential erosion

U Identify critical stream reaches
for protection and enhancement

U Create watershed / stream specific plans

An initiative under the umbrella of the Water Sustainability Action Plan for British Columbia




4. The Need for
Flexibility in Setting
Performance Targets

Establishing performance targets provides a
guantifiable way of measuring success in
protecting or restoring a watershed, and for
identifying what needs to be done to achieve a
certain level of protection for a given watershed.

The runoff volume and rate targets presented in
Chapter 6 of the Guidebook provide a reference
point that is based on the Water Balance and
hydrology of a healthy watershed. To determine
whether these targets are realistic or achievable
for a given watershed (reference: page 6-8), the
Guidebook states that an Integrated Stormwater
Management Plan (ISMP) must answer the
following questions:

O What is the existing level of annual runoff
volume? What percentage of total annual rainfall
volume does it represent? What is the existing
Mean Annual Flood (MAF)?

O What are acceptable levels of runoff volume and
rate in terms of flood risk and environmental risk?
What are the consequences of increased or
decreased flows related to land development? Are
these consequences acceptable?

O What actions are needed to avoid flooding or
environmental consequences?

O How can necessary actions be staged over time?

O Are the targets to maintain 10% runoff volume and
maintain the natural MAF necessary or achievable
over time? If not, what levels are?

The Guidebook emphasizes the need for flexibility
in setting performance targets (page 6-8):

“Performance targets that are based on the
characteristics of a healthy watershed, including targets
for runoff volume, runoff rate, and any other indicators
that may be used to define a target condition, should be
used as a starting point. Performance targets should be
customized for individual watersheds and catchments,
based on what is effective and affordable in the context
of watershed-specific conditions.

For example, the 10% runoff volume target may not be
appropriate for a watershed with limited fisheries
value. In this case it may be more appropriate to
establish targets for reducing the volume and rate of
runoff based on judgements regarding acceptable levels
of flooding.

Continuous Water Balance modeling can be applied to
determine what is effective and affordable.”

To be understood and effective, a performance
target needs to synthesize complexity into a single
number that is simple to understand and achieve,
yet is comprehensive in scope. A runoff volume-
based performance target for rainfall capture and
rate control fulfills these criteria.

Further information regarding the runoff volume
characteristics of the watershed must be
determined. There are many documented
instances where the runoff is in excess or 10%. If
the natural runoff volume exceeds 10% then the
post development condition must also exceed
10%.

Achieving the Target Condition
at the Site Level:

The Guidebook states that (reference: page 6-5):

“Degradation of watershed health is the result of the
cumulative impact of individual land development
projects on runoff volume and rate (i.e. incremental
changes in Water Balance and hydrology). Each
development project contributes to increased runoff
volume and rate in downstream watercourses.

In order to achieve the target condition for a healthy
watershed as a whole, cumulative impacts must be
managed at the site level. This means that rainwater
systems at the site level must be designed to achieve
the runoff volume and rate targets.”
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5. Use Performance
Targets to Quantify
Watershed Objectives

The Guidebook states that, in general, a
watershed planning process must address the
following fundamental question (reference: page
9-1):

= “How can the ecological values of stream corridors
and receiving waters be protected and/or enhanced,
and drainage-related problems prevented, while at
the same time facilitating land development and/or
redevelopment?”

As discussed in the Guidebook, performance
targets provide a quantifiable way of measuring
success in protecting (or restoring) a watershed,
and for identifying what needs to be done to
achieve a given environmental protection
objective.

O Desired protection objectives for significant
stream reaches can be translated into
performance targets for reducing runoff
volume from the catchments draining into
those reaches.

Q For catchments upstream of chronic flooding
locations, a more appropriate performance
target may be to reduce peak runoff rates
from large rainfall events.

O Other performance targets relating to the
preservation/restoration of significant natural
features, measurement of stream health,
protection/improvement of water quality, or in-
stream enhancements can also be
established.

In conclusion, a key principle is to establish
performance targets that relate directly to the
watershed objectives.

Modeling Alternative Scenarios:

Scenario modeling is used to assess a range of
performance targets, and evaluate options for
achieving these targets. Furthermore, scenario
modeling involves consideration of the complete
spectrum of rainfall events that typically occur in a
year. The Guidebook states that (reference page
9-14):

“The balance between the above three components
depends on the watershed objectives.

O Stream protection/restoration objectives would
likely govern scenarios that emphasize source
control (e.g. infiltration, rainwater re-use), along
with other possible options, such as riparian
corridor protection.

O Flood management objectives would likely govern
scenarios that place more emphasis on detention
and conveyance.

The key is to determine which scenario or blend of
scenarios has the best ‘fit’ to address a range of
watershed objectives.

A key aspect of scenario development will be to
consider what can be done at the site level to retain the
small events, given constraints such as soil conditions,
hydrogeology, topography and land use. Further data
collection may be required to assess the feasibility of
achieving performance targets.”
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