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“Green” Subdivision De5|gn
Applying the Water Balance Model .




from Stormwater Management
to Rainwater Management

From TRADITIONAL to INTEGRATED:

m Drainage Systems m  Ecosystems

m Reactive (Solve Problems) m  Proactive (Prevent Problems)
m  Engineer-Driven Interdisciplinary Team-Driven
m  Protect Property m  Protect Property and Habitat
m Pipe and Convey m  Mimic Natural Processes
m Unilateral Decisions m Consensus-Based Decisions
m Local Government Ownership ‘ m Partnerships with Others

m Extreme Storm Focus ‘ = Rainwater Integrated with Land Use

m  Peak Flow Thinking!

N

m Volume-Based Thinking!




A GUIDEBOOK FOR BRITISH COLUNBIA

Stormwater Planning /( |
The Water Balance Mode ?"Téls bleen developed

k met\igl\odology
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as an extension of theﬁwd




Universal Issues

Population

Landscape | =" Natural Hydrology
A== Iransformed m% Altered

Creeks & Lowlands
Impacted




Percentage of
Annual Volume

_‘b"}ater InfiTtrates
and Moves Slowly
Through Soil

RAINFALL SPECTRUM

INTEGRATED STRATEGY

KeepRain  Delay the
onSite Runoff

Reduce
Flooding |




The Watershed Picture:
Without Rainfall Capture
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“ Do you know where you really
are in the shifting paradigms of

stormwater management?”

Andy Reese
1. Run it in Ditches

2. Runitin Pipes

3. Run it in Stormwater Pipes Manicipal

4. Keep it from Stormwater Pipes ﬁg{,’:}gf,:;:[

5. Well, Just Don’t Cause Flooding
6. Oh, and Don’t Pollute Either

7. It's the Ecology, Stupid

8. Water is Water is Watershed

Thomas NH. Debo
dAndrew ]. Reese

9. Green and Bear It

10. Build the Vision, Create the Legacy




Bmldlng aV|S|on & Creatlng a Legacy
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* |Ssue: How We Manage Population Growth .;ﬂ
 Impact: Growth Resulting in Urban Densification ;
(Land Constraints; Smaller Lots) o
|« Sustainability: Means Design with Nature i

Built Environment: We Can Improve It

W« Natural Environment: We Can Protect It
-+ Cumulative Benefits: Accrue Over Time
".;' Outcome Sustaln Commumty L|vab|I|ty




B
Drainage Planning in BC
Has Been Evolving Over the Decades

7 T, F ol T3 w U o Wi r it i — .,

MW 1990s: Stream Stewardship

(Proactive Management)

M 2000s: Rainwater Management
(Sharing a Vision)
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Citr of Chilliwack_

Yisit
City of Chilliwack

Events
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Add an event

A noll iz noat available

About this Site

1. Enter the area of your site, add existing soll
conditions, and land use information.

2. Create a graph of rainwater volume
summaries and see how well your site
performs.

3. Add a Green Roof or a Raln Garden or similar
rainwater source control and compare before
and after results.

ey ésagé
Anybody with a computer

and internet connection
Can access the model

www.waterbalance.ca

ddpllng the Australian
Experience

WSUD: H

BARC FROCEDURES FOR
SOLECE COMTROL OF §TO00MWATEN

Organizations

Recent Additions ..

British Columbia
Ground Water
Assaciation

canadian Water
Resources Association

The Canadian Water

Resources Assacﬁatmg is
a national organization of
individuals and
organizations int‘aremd

in the management of

Canada's water
resources. The
memhmhcp of ﬁm
Association is composed
of private and public

‘sector water resource

professionals including
manaqars,

‘administrators, scientists,

academics, students and

users. It hes branch
-nrganizaunns in eight

provinces and members
throughout Canada and
beyond.

Watershed Report

[ w oy, |
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A0l thalk guantiiies; thie heneits — ,
IANERMIS eif reducing rainwater runeiitveluime
- gftmistalling seurce contrels under different:

landiuse; sollland climate: conditions

I Y S N A

13



It enables users to test the achievability of
Performance Targets

Water Balance Volumes For Catchment
Graph for the period Jan 1 1999 to Dec 31 1999

1000 |
Q00 _|
) Rainfall Valume -
= B15.9m3
Pl Furoff Volume Target -
{10%) - 81.6m?3
Infiltr ation
613.5m2
SO0,
Cralnficw -
Tatal 400 Om®
Vialure
e Surface runoff
& 52m*
100 ]
(e Target > Il surface Runoff
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Inter-Governmental Partnership:
Vision

To promote changes in land
development practices so that:

M The built environment will preserve and/or
restore the natural water balance over time

W Performance targets will be achieved for
rainwater runoff volume and flow rate reduction
at the source, where rain falls
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Inter-Governmental Partnership:
Key Partnerships

Real Estate Foundation of BC
Urban Development Institute
BC Water and Waste Association

APEGBC

@ H T*% BCWWA

THE REAL ESTATH — Professional Engineers
FOUNDATION and Geoscientists of B

wWww.apeg.bc.ca

o
O]
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The Water Balance Model is the
result of a Building Block Process:

e [ P
l_| s I > f'_""\

o|_ GVRD Report on Stormwater
Source Control Evaluation

Chilliwack Policy & Design Manual
for Surface Water Management

Stormwater Planning:
A Guidebook for British Columbia

UniverCity:
The Sustainable Community at the
Top of Burnaby Mountain
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...and is also the centrepiece of the
Water Sustainability Action Plan for
British Columbia:

Convening for

WaterBucket Water $ave Action:
WebS|te_ Tool Kit for BC S
Partnership on

Water Sustainability

Water
Balance Mode

Watershed/
Landscape-based Green
Approach Infrastructure

to Community Planning Partnership

18



Partnars | Contact Us | Abeut This Site

The vision of WalerBockel.co B 1o provide o
resource-rich, ighly inferocfive
Toewhnation lecotion” website for
wrarmaton ond communcotion rofkaied o
winter sustainability in the Provioce of B.C.

Visit these Communities of Inferest

b Water Use & Conservation

P FRoinwoter Monagement
} Green Infrastruciure

P Watershed - Bosed Plonning
e ——

waterbucket.ca is the communication
vehicle for the Action Plan

19
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IMPACT OF CHANGES IN HYDROLOGY ON WATERCOURS
EROSION AND BASE FLOW RELATIONSHIPS

(WITHOUT BEST MANAGEMENT PRACTICES)

INCREASING UREANIZRTION (WD BEST MANAGENENT PRACIICES)

The Mean Annual Flood (MAF)
is the ‘channel-forming event’

}
!
E IV
i

EFFECT ON TYPICRL YEAR RYDROEREFH

EFFECT ON WATERCOURSE ERDSION

When the MAF increases,
the channel erodes to convey
the additional volume

NUMEER OF STORM EVENIS AT OR &BOVE PREBEVELAFMENT WEAN ANNUAL FLOBD
T

| 1

1nfe

et

T
L]

A consequence of channel
instability is habitat degradation

RATI® OF MEAN ANWUAL FLOBD 1D WINTER EASE FLOW

s =
e, s,

722008
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By 30% may e
Unable to sustain

self-supporting
_ cold-water fish

o Initial Impac@ ;
AL ADOUL 1096 5, e :
EFFECT ON DIVERSITY AND ABUNDANCE OF THE FISHERIES RESOURCE
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=i eslhead  Co.— | B AP T =T B 1 R
=5 SHcoho BF T > ja e . i : fmiuﬁ_ﬁim :
Ses U o WD . ¥ 3.5%“ =L
B =Pink | |;=¢3 froed T T Bty
Chinook S g ] ] " Catfi
EFFECT ON BIOTIC INDICATORS FOR BENTHIC ORGANISMS
sl Crayfish L =i |
?-I:. Stonefly g Worms -
zg "w"r'.';_:. = I M :ﬁ H _::.sm“ e
gm A Graan Algae - Lasches =
QE i ~Aquatic Mosses e - i y: Blue-Gragn Algas
| uatic Plants: » Bacterial Slimes i
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ALTERNATIVE VISIONS FOR THE LONG-TERM ENVIRONMENTAL HEALTH OF STREAM CORRIDORS
Conceptual Framwork for Selection of ISMP Level

Preserve
Agquatic
Habitat

Improve
Aquatic
Habitat

Restore
Aquatic
Habitat

Restore
Entire
Watershed

Restored

d <it0 Further ;|I Enhanced II Increased -l' Fully
j - [ T r

COMMUNITY VISION

RETROFIT STREAM STEWARDSHIP

AFFORDABILITY THRESHOLD 7
(Commaaity

Witkisgaeas e Py

23



& ,,.-:@"Q'Paradlgms |
=] WBI\/I C"én_'_,

M Appllcatlon

24



?”'”””””,”F'”

wmmmi“{ﬂ

How Water Moves Through Soil

25



g

Key Message
The Water Balance Model
can be applled at three scale_s |

¥ ﬂ-
P H

SuUbEIVISIoN
Watershed

.'\;‘""

"\-r
_ "\f? o
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: Planners Tool for Better Use of épaée
== Engineers: Tool for Pre-Design
= = Landscape Architects: Tool for Green Solutions

3

~ = Ecologists: Tool for Watershed Function
= Educators: Tool for Social Marketing

27



Left-handed
engineer

28



Simplifying the Technical Language!

Basic Source Control Types:

= Absorbent Landscape
= Rain Gardens

= |nfiltration Swales

= Pervious Paving

= Green Roof

29



= April 2005

The Greater Vancouver Regional District
has developed Design Guidelines to
complement Water Balance Model

FINAL REPORT
Lbd
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Local Governments -

when communicating with the public

Planners and Engineers -
when setting performance targets

Developers and their Consultants -
when testing scenarios

Environmental Agencies -
when monitoring watershed health
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Key Message:
Integrate Actions at Three Scales:
Improve Site Practices to
Enhance Community Livability

Neighbourhood:

Building size Lot size Zoning
Hard surface Road Design Road Design
. (Green space
Landscaping Sreeh space

Landscaping Anderani
Landscaping

‘BMPs’
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Practiéél Sitré”L.e've_I SoIUtions
are Typically Landscape-based

-

-

— T

-

N
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K@jy Messages

= ‘Break the connection’
= Encourage ‘rain gardens’

— .- - |
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‘Break the Connection’
with a Rain Garden

Simple Infiltration + Reservoir
+ Overflow

35



Will Streets Be
Sterile and Uninviting,
Or Green and Inviting?

Livability and

Streetscape Design:

We Have Choices:

An Example

City of Seattle
Street Edge Alternatives Program
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A Tree Canopy Module is currently being
developed through a 3-way partnership with the
University of British Columbia and the

Urban Forest Research Center at the
University of California (Davis)

Interception total | = 1_+ |,

The amount reaching the forest floor =T+ S,

Interception by canopy (overstory + understory) | =P _—T, — S,
Net precipitation P_ =T, + 5, =1,
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Annual Rainfall as Runoff (%)

The Watershed Picture:
With Rainfall Capture

80%

70%

60%

50%

40%

30%

20%

10%

Watershed
Target (varies)
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Integration with QUALHYMO

will provide engineers with “one-stop shopping” for:

= Rainwater Storage Routing
= Water Quality

= Stream Erosion

= Drainage Area Flow Routing

= Showmelt Runoff
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Upcoming WBM Events

co-sponsored by the City of Kelowna and APEGBC

B November 30 —
Continuing Education
Seminar— will be half-
day and will be built

around an (_)nllne Professional Engineers
demonstration and Geoscientists of BC
W Early 2006 -

Training Workshop-
will be a full day in a
computer lab
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