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The Guiding Principles of
Integrated Stormwater Management

> Agree that Stormwater is a Resource

> Design for the Complete Spectrum of Rainfall Events

> Act on a Priority Basis in At-risk Drainage Catchments

> Plan at Three Scales — Watershed, Neighbourhood and Site

> Test Solutions and Reduce Costs through Adaptive Management

A-D-A-P-T
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= High Expectations
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“Intends to design and develop a model
community integrating residential, commercial
and academic uses in a manner that will bring
International acclaim, both to the University and
the City of Burnaby”.
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o '.qmpeting Expectations

"

10,000 people concentrated on 20% of the
original land area.

densities of 40-80 units/acre, FSR 1.7

a sustainable, compact and complete community.

no Increase In stormwater runoff.

no decrease In fish habitat.
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ST3-1C
‘Hmm "mau -S-G&F

3y,
Vegetation ClassHication "5%
*%  Surveyed Location of Individual
Trees >600mm dbh in Ring Road
Buffer Area

Suitability for Retention

(based on retention in wooded

blocks of 30m or greater)(5)
== Hlm Suitability for Relamlm

Low Suitability for Rmnrilon
Existing Overburden Spoil Site ST3-9
with Young Alder OW-H- S&T
Non-Forested 3.8
Contour - G&F
1R Development Area Boundary T3-10A
OW-H-S&T
foferonces
1) Class o
oty Waheitirsa Cuscaion _ - < ST3-10B LEGEND
vanson - b £ LOW -H - S&T Watercourse Classification
mm;.hm: 5 . = 5 Y Class A watercourse (major, fish-bearing).

none exist within the Ring Road (1)

@ Fior 1o Map 2, Evakmon of Class B (minor, food/nulrient value):

Neovombor 2000, Enkon — e ST3-10A w—  Permanent Watercourse

Emvironmental Limted C Li S&T — Non-Permanent Watercourse
rqmnwlfmd Culverted Walercourse
i st Class C walercourse
m&mmw.;mm ¥ (minor, no food/nutrient value), not
15) Roder i Troo a0 g O
Analysis, Juy 2000, Lanarc .
Consultards Lid S bank s

Vegetation

27777 Riparian Shrub/Forest
{15 m from top of bank for non-permanent

Nates from Fish and Wikdife Studios FUNCTIONAL EQUIVALENCY PARAMETERS watercourses, and 30 m from iop of bank
f;wm.wmm:,:ﬂ {2)Basefiow Condilions - permanent of non-permanent (refer for permanent watercourses)
capturediotesrved i 2000 1o linetype as descrbed Riparian Grasses.
2mm‘zu;umpmmnmw {#)Bicfitration - mﬂ"ﬂﬂw{“o{u] o low (LOW) {15 m from top of bank for non-permanent
s . (3)Bottom Characterisics or soft (S) walercourses, and 30 m from lop of bank
w&?m%mm w shrubs & trees (S&T), or grass & forbes (GAF) for permanent watercourses)

4 No active rapior nest: found in spring

1000, 1007 or 2000 - L Walercourse identifier ST3-10A

Y L —p—" fIT.OW-HvS&T

ot of Linknown Speci: crows ? raplors?)

wais found. mm’.ﬁ'&mmmm. ] Biofivaton _Bottom Characierisics

figure:3
ENVIRONMENTAL SYNTHESIS
new community@simon fraser university July 18, 2007
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Eloment # 1 - Fonest Duive

© Utize sdsting roed diich and drainage auliels o provide
Ther C Off-Parcal Storage for north slopes parimeter
development slong Forest Drive.

@ Incorporate & swale or pond along the iop edge of the
forestad buller strip ko disperee drainage originating from

impervious arees.
@ Convey over flow (>Byr. avert) ko Stoney Creek

@ Consiruct pords each sida of ot arlrence o crovids
Ther C Off-Parcel Storage for Areas ST1a and 8T1b.

® Retrot upper parking lok n Aves ST10 wih Tyrauic
rconnecds” and provide kar Tiee A On-Parusd Sirsge
1o ilgals the brpervious paved ares.

[J= commmms cavemon / mraaaTION POND
[E CINTERN INECHARGINGD TO PERCOLATION FIEAD
[Hy= coTmnBmOMARGIS TO MPFILTRATION POND
Eloment # & - Ou-Pancel
Detention Stovage
® Capiure first 35mm of rainfall and retum to interfiow zone

Wa ground infitreton / paroolaon.
@ Selact rom & renge of options 1o adhlava design cdjecthe

Eloment # 5 - Coutom Wetlands (Donds)

® Cormtruct a Riparian Channel parsliel to Forest Drive bulfer

o repiace the wdsting piped seclion through the lower
for rainfal caphure. parking i,
@ Conairuct finesr contour ponda off-ine ko provide Tier C
W o Of-Parcal Storage for Areas 8Tt d & e,
Criteria for Detention Storage Sizing

=

-
2o |

@ Provids trench infltration siorage volume for the 100mm
Ther G rainful evert. (Nole: require 1mper ineal metre of

Tosdway) oquined fr o
Install underdrain for and o OnPumal |+ | ORPwcel
—— RN

Watercourse & Stormwater Management Plan

{ @ crzmu for East Neighbourhood Figurs 2




Parking Between Trees Trees, Aliernate

— Parvious h*—lmpﬂ'\ri O4S

Mowsable

Paving Paving
S Dryswale
Perforated Drain In With
Biofiter Uneerdrain

otreet Section at Tree with Dryswale/ Underdrain

Burnaby Mountain



Multistorey buildings &
landscape over underground
parking

CH2MHILL




Cistern Installation in Parking

Garages and Landscape Areas

ll 1 1 1 On-Parcel &

E Stratogies ;{E

TR e :

Cisterns
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Sizing Rainfall Capture Facilities Based on
Hydraulic Conductivity
500 Sizing Table for Type A Infiltration Facilities

<0 Required Footprint Area (in m?) for Rainfall Capture Facilities

= 450 (per 1000m2 of impervious area served by the facility)
2 400 : — N

0 Depth of Hydraulic Conductivity of On-Site Soils@ (mm per hour)
S o Rainfall Capture
= = 330 Facility®
< =
c < 300
g— - 250
o 9
o >
L= 200
E S 150
£ 3 100
=
= © 50

o

0

0 25 50 75 100 125 150 175 200
Hydraulic Conductivity of On-Site Soils (mm/hr)

—e— Facility Depth =1 m —=— Facility Depth =0.5m




Rainwater Reuse

Rainfall
VL1l

ki
s '

ainwater
i &Reuse’

o
. a
|

Contrl Structures Detention Vault L\ S
Infiltration
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Rainfall

Runoff from
impervious
surfaces

Rainfall Capture m _ Runoff Control
Facility Road Drainage Facility

Water Level Water Level

Outflow

Infiltration Controlled

Release at
Reuse Depends on: 1 Lps per

*Permeability (P)
sInfiltration Area (A)

Red Site Level Indicators to
simulate / monitor

Streamflow

Indicator Rainfall Capture Overflow | Runoff Control Overflow Streamflow

> Total overflow volume > Total overflow volume pre-development
should be about 10% of total should be about 3% of the hydrograph should
runoff volume. total runoff volume. be maintained as

closely as possible.

Performance

Targets » The frequency of overflows
should be about 6 to 8 times
per year, on average.

The frequency of
overflows should be about
once per year, on average.

CH2MHILL
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The Core Issue
Is Changing
‘Standard
Practice’

Nature’s stormwater management
system is the soil and vegetation.

Development prevents this function. &S
So,the purpose of Source Controls is to: &g

[IMinimize the impact of development
“IMitigate the impacts that do occur

CH2MHILL




gii' Land Development and Watershed ‘

Protectlon can be Compatlble
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: Source: Water Environment Research Foundatlon
o Request for Proposal, July 2001



Our Expert Panel comprises individuals
Who are pioneering source-control
applications and/or research

John Argue Infiltration; Technology:
Peter Coombes Stormwater Re-Use

Dan Medina Low Impact Development
Charlie Miller Green Roof Technology.
Patrick Condon Urban Site Design

Bill Derry Best Management Practices
David Reid Landscape Architecture

CH2MHILL




plingghe Rainwater: .

-

matdre. What is;lacking; issknowledge on how
to Implement seurce centrol technoelogies to
thie'best advantage ofithe community”

Peter Coombes
CH2MHILL University of Newcastle, Au§tralia




Theme #1

Stormwater Source Control:
How much space Is needed?

CH2MHILL




Theme #2

The Street System and the
Stream System are One System!

Local streets are
the branch tips In
the tree of the
watershed.

Treat them as one!

CH2MHILL




Theme #3

The Common Sense Solution Is
‘Water Balance Management’

Reduce Risk. Minimize Piped Systems.

Example Annual Water Balance

NATURAL
CONDITIONS

In late 1600s
_ Claude Perrault
Evaporation -
Transpiration confirmed Concept
y and quantified
Evaporation

In 1580
Bernard Palissy
defined Interflow

CH2MHILL
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‘Performance Target’

IS an environmental management concept for
measuring progress in reaching a quantifiable goal




Rainfall Capture -
ol 90% of Total Rainfall Volume is

Returned to Natural Hydrologlc Pathways




IHGF.EASIHG URBAHI?.ATI'DH (NO BEST HAHAGEHEHT PRACTICES)

U_se Change and A_quatlc Impacts

PROPORTION OF IMPERVIOUS LAND AREA (%)
18,1 - 20

o -

EFFECT ON WATER QUERITY AND AQUATIC HABITAT

= [nitiall Impact: | " o
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EFFECT ON DIVERSITY AND ABUNDANCE OF THE FISHERIES RESOURCE

== == Cutthroat > > gl
o2 === Rainbow G = e va—
=i === Steelhead [
=O "= Coho o v =i 94 Redside Shiner <54
5% L Chum [“"'_d-,__":___w # Sucker =ujpd
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[ Chinook [ Catfish =aiipa
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IMPACT OF CHANGES IN HYDROLOGY ON WATERCOURSE
EROSION AND BASE FLOW RELATIONSHIPS

(WITHOUT BEST MANAGEMENT PRACTICES)

INCREASING UREANIZATION (NO BEST MANAGEMENT PRACTICES)

EFFECT ON TYPICAL YEAR HYDROGRAPH

For-Dowalopmunt Low Dawnity Dwvalspmuat
ol
i@ f.;:
H |
i
I "
i e | I
1 )
; o i s e sk | a
1
r 3l
1 i
o [

EFFECT ON WATERCOURSE EROSION

The Mean Annual Flood (MAF)
IS the ‘channel-forming event’
and has a 2-year return period

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

A consequence of channel
instability is habitat degradation

CH2MHILL
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The Performance Target

IS the same for all watersheds,
but getting there requires commitment and political will

The distinction between watersheds is the starting condition for protection or restoration,
with the critical variable being the time-line for housing and building replacement



Average # of Rainfall Events

per Year

Distribution of Number of Annual Rainfall Events

180 -
160 -
140-
120-
100 -
80-
60 -
40
20-

Chilliwack Region

Performance largets for

RaimiallfCapture & Runofii Control

. *RETAIN the first 30mm on site

l *DETAIN the next 30mm o Chilliwack
*CONVEY anything greater than 60 .
@ Agassiz
30mm = 50% of MAR = “6-month storm” O Sardis

8 7 6 12 11 06

less than 30 mm
(Tier A/B)

Rainfall Event* Size

30 mm to 60 mm greater than 60 mm
(Tier C) (Tier D)

* Rainfall events is defined as
total daily rainfall depth (24 hrs



The Rainfall Capture Criterion In

the Georgia Basin ranges from...

the first 20mm
on the East Coast of Vancouver Island...

to the first 30mm
at Chilliwack in the Eastern Fraser Valley...

to the first 35mm
at the top of Burnaby Mountain

This represents >90% of the total annual rainfall volume

CH2MHILL



Distribution of Annual Rainfall Volume (Sardis)

1200 Target Condition:
Restore 90% of the
1000 ;
total annual rainfall volume to
800 natural hydrologic pathways

600

400

200

Total Annual Rainfall (mm)

less than 30 mm 30 mm to 60 mm greater than 60 mm

Rainfall Event Size

. Rainfall Capture Volume (93%) . Runoff Control Volume (5%) . Flood Control Volume (2%)



Performance Targets based on Site-Specific Rainfall Distr
(relative to MAR, the site-specific mean annual rainfall)

Frequent
Small Storms Llnfregtjent
(less than (3;%2 M(Xg)s
half of MAR)
|

Evaporation-

Transpiration

Rainfall Capture Runoff Control

Provide Detention
Storage to
Control the Rate
of Runoff from
Large Storms

Infiltrate or Reuse |
Small Storms at the
Source to Reduce ;
Total Runoff Volume  fe-s

Storage
Release

Groundwater ‘

Science-Based Strategy for Managing
Complete Spectrum of Rainfall Events

Management

e
N

Flood Risk

e



The breakthrough in thinking has

resulted from recognition that...

....volume (rather than flow rate) is the
governing performance measure for the

stormwater component of sustainable urban design,

and hence holds the key to protection of

...managing volume will also minimize peak rates for
short duration, high intensity rainfall events

CH2MHILL



The Performance Target
Is the same for all watersheds

The distinction between watersheds is the starting condition for restoration,
with the critical variable being the time-line for housing and building replacement




The Water Balance Methodology
has built-in flexibility
to mitigate ‘Climate Change’

Traditional ‘IDF-based thinking’
no longer makes sense

The Rainfall Capture Volume is sized for
24-hour duration and 2-year return period

This capacity far exceeds the volumes resulting
from high intensity, short duration ‘cloudbursts’

CH2MHILL
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Creating Change through
Public Communication

A Master Plan may identify needed changes to land use
regulations in order to implement a BMP strategy.

But public support and the political system will determine
the timing and phasing of those changes.

Public attitudes and the ability of the development
community to adapt will set the pace of change.

CH2MHILL




Creating Change through
Public Communication

= Communicating the Need to

Change: Fundamental change in development
standards, construction and operations will only happen if
there Is a broad understanding as to why changes are
needed, what they are, and how they can be practically
accomplished

m Ingredients to Build Consensus:

CH2MHILL




The audience for the new
understanding Is very broad...

Politicians who must approve new approaches,

Professionals who must change their designs and
standards,

Developers who must accept the validity and
marketability of the changes

Builders who must construct differently

Maintenance and operations personnel who must
manage new and unfamiliar infrastructure

CH2MHILL




Three Critical Success Factors
must be in alignment to
Move from Planning to Action

m #1 - Political agreement on the need for action

m #2 - A champion within local government
to provide energy and organizational drive
to stimulate ‘willingness to change’

m #3 - Trust between individuals,
and between levels of government

CH2MHILL
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Guiding Principle #4 - Plan at Three Scales
- Watershed, Neighbourhood and Site

Over-arching Brunette Basin Plan

m At the watershed level - establish a shared vision,
stormwater objectives and priorities

m At the neighbourhood level - integrate objectives
Into community and neighbourhood planning

m At the site level - apply site design practices
that reduce the volume and rate of runoff,
and improve water quality.
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