Lower Hunter Valley & Central Coast
Environmental Management Strategy

Water Sensitive Urban Development On Single Lots

Applying the “Soft Options” for

Ecosystem-Based Stormwater Management:

Canadian Case Studies
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Relevant Information for
Burnaby Mountain & East Clayton

Start of Construction: June 2001?
Time-frame to Complete: >25 years

Design Populations:

10,000 for Burnaby Mountain (multi-family residential)
13,000 for East Clayton (single family residential)

Planning Framework:

Burnaby Mountain: Sustainable Urban Mgmt System (SUMS)
East Clayton: Condon’s Seven Principles for Sustainability

Dominant Issues: Stormwater (#1) & Transportation (#2)
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Responsible jurisdictions accept
the need for a change in approach:

from one that only Deals with the Consequences
(This Is the traditional end-of-pipe engineering approach
that Is reactive in solving problems)

to one that also Eliminate the Causes -

(This Involves an integrated approach to source-control
that prevents problems from occurring)
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How does the “Integrated approach”
compare with a traditional approach?

TRADITIONAL: INTEGRATED:
Drainage Systems mmmm)p ECOSYystems
Engineer-driven Multi-disciplinary
Bureaucratic Consensus-based
City Ownership Partnerships

Narrow Holistic
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To solve a problem, we first need
to understand the root cause

Development Alters the Natural Water Balance

When forest cover Is replaced by roads and buildings,
less rainfall infiltrates into the ground, less gets taken
up by vegetation, and more becomes surface runoff.

Tihe result of water balance change is erosion and flooding
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Evaporation &
Transpiration
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Groundwater #%

Estinmated Annual Water Balance or
Natural Forested Conditions



INCREASING URBANIZATION I_'H'D BEST HAHAGEHEHT PRACTICES}

Single Famiby Residential (Emall Lots) Blixed Land Uses - High Density

Boderate Denstty Development le Density Development
uinoe Elgad

11
10L.

L]
-

0= Il e P T~ D D




What does this mean for an
Urban Watershed?
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Science-Based Understanding has
Changed the Way We Think In
British Columbia

Washington State research findings

released in 1996 (Richard Horner & Chris May)

Correlated stream health with
Impervious area and riparian corridor
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We now know that the
Environmental Health of Streams
In the Suburban Environment
depends on these Limiting Factors:

(listed in order-of-priority)

Changes in hydrology

Disturbance to riparian corridor

Degradation of aguatic habitat

Deterioration of water quality



INCREASING
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Master Planning Levels:
A Framework for Decision-Making

Translate scientific findings into a
graphic decision-making tool for
selection of a guiding philosophy

Reference to impervious area thresholds

Define strategic objectives ana
identify management practices to achieve
those objectives through an integrated plan



PLANNING
LEVEL
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MASTER
DRAINAGE
PLAN
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AND
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ALTERNATIVE VISIONS FOR THE

LONG-TERM ENVIRONMENTALHEALTH OF STREAM CORRIDORS

Conceptual Framework for Selection of a Planning Level
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Creating Stormwater Plans that are Really Community Plans

Lets talk about sustainable communities and why
we don’t have any:

The Real Dirt!

by
Kim A Stephens

In collaboration with Patrick Condon,
University of British Columbia
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\’Nhat Is an urban watershed .
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Solution?

Infiltrate, infiltrate, infiltrate
Most storms are small storms.

Small storms account for most of the rain.
Capture the first inch of all storms and you
capture about 90% of all rain.

Numker of Minor, Moderate, and Substantial Rain Events per Year

Annual Rainfall Potemlialty Captured with East Clayton System
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No. of Days with Rainfall

200

150 -

100

50

Burnaby Mountain Rainfall Analysis

Typical Frequency Distribution for Annual Rainfall

193

Defined as Tier A and B Events.
4 Referto Figure 5 for detailed breakdown

Note: R2 = 2-yrevent =70 mm

R5 = 5-yr event = 100 mm

Defined as
Tier C Events

Defined as

\

15

Flood Events

Less than 35 mm

35mm to 70 mm

Greater than 70 mm

Daily Rainfall Amount (mm)

H Average Year B Wettest Year (1999)




Average Rainfall Intensity

(mm/hr)

Burnaby Mountain Rainfall Analysis

Average Intensity of Small Events
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Streets and Streams. The two

linked eIements of the Watershed
system. & ,

L ocal street right
of ways
constitute over
25 percent of
the typical
urban
watershed!

Class A, B, and C
streams with
buffers would
constitute
about 7 percent

of this sample
watershed.
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Rule #1.:
The Street System and the
Stream System are One

System!

LLocal
streets are
the branch
tips In the
tree of the
watershed.
Treat them
as onel
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S Rule #2:

Désign
strgets
.that
in 1ltrate
“&dery drop

Side-| Boulevard

walk| 2.7m - 3.2m
il Gl

Paved Roadway
Varies 6m - 10 m

Perforated [Side-
Pipe

Swale

Road Right-of-Way Varies 15m - 20m




Develop “Green Road” Standards
(based on maximum 50% |mperV|ous r/W)

'.Roadway width can vany:
from 6m (for 2 travelling lanes.a
to 11m (including 2parking lanes)

.fr.:‘-. =

3 "d‘3m W[d%ltran@rf swale Curb-less or
,(-ea,ch*sﬂalé'@_t one side only) _ Curbs c/w openings

ﬁ'ﬁﬁ tren_plg ar]d pipe
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1960s Mountainside
Subdivision
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High Capacity Infiitrator chamber
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East g
Clayton & &

13,000
Residents

550 Acres

Interconnec

Street Syst”’*

Pedestrian
Streets -

40% fewer
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trips fitid )

90% less
downstrea
Impact
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What still stands in the way?
Need for backup N flrst systems

& = e = "H' ¥
g | ¥ - -
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What‘P You waitifiesto install an
infiltration syst@ﬁ?\ND a regular
system?. AT MY cost? : «f‘i
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Plikertain Support from Elected OffICIa|S

Chambers you better hawere

to say to MrsBradléy dboutfier pudd’[é
problem - orgyyou cafg;forgetire: e]ectloh
next.term
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| ack of authority for City staff

PLEASEMNr. Gamgpbell I'mgnly the city
planner!is ey

I S|mply‘jonl
(Developme St Charge) r&ies, no matter
HOW lauda our.goals.

- , W

CH2MHILL




Lack of Provincial and Federal
Support for Early Adopters
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Applying New Approaches to Land Development
Case Study on Model Sustainable Communities

Burnaby Mountain Urban Community
at Simon Fraser University

Resolving Stakeholder Fear and Doubt, and
Managing Stormwater at the Source

by
Kim Stephens in collaboration with David Reid
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High Expectations

Simon Fraser University

“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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Competing 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.

CH2MHILL




crraa

5 g q g
BURRARD INLET § § § ﬁl
DRAINAGE AREA | by ol b
| |
GALGE (TYF) i
EAST
NEIGHBOURHOOD
r
% %
z ] wr. FLANNING HOREQN FOR:
z g FHASED DEVELOFMENT IN
N 5460400 H & UFFER HALF
m— ——md v
é e § -,
g R : ‘
¥ i L
S %
. % et et #
SOUTH - S 0
| NEIGHBOURHOOD
a— ¢ 10 yr. PLANNING HOREON FOR
. (1025 yr PLANNING HORIZON !
OF LON & TERM DEVELORMEN | REDEVELOPMENT OF PARKING
P n LOTS N LIOWER HALF
N 5450000 Tl i
— TN —greepr—| EAGLE
; "-—-—‘::—1:| CREEK
1 ramace i SFU B
F | AREA
¥ .--_l
, W som RING
O s m STREAMFLOW  ROQAD
- FUS DRAINAGE I FIPED DN h MONITORING SITE (TYF.) . "
AGERRD AT AND DISCHARGED I ; i ' ! i i it
) NTO SOUTH BRANCH OF TRIBUTAR Y Be ¢ T E T PRIMARY DRAINABE DUTLEY y |
SRz Y e - , S(2). (LOCATED ATDISCOVERY faRig STONEY | | ' gl oo
P8 I : i | | ereex ; E 2 [pom woooy
N sesms00 H N i i | |'oRamase | . L
i —r AREA - } T -
| A : f ol
| x | TRIBUTARY#3 TO BE FROTECTED . Ji ik EL_
,| FROM FURTHER "CHANGES 1M HYDROLOG', H—
I | resuLTING FROM LanD DEVELOPRENT _———
TRANS= }, N THE EASTHEIGHBOURHOOD 7 |l
MOUNTAIN KINGSGATE
TERMINAL PUME STATION e !
N 5458200 I
/,.;:/ %—/
o
i Ay gReE
g il \...21.&-"/ /
i /—_.—\‘/
Q&’ﬁ, | \3, ONEY T
L : |
o [ P ) "’)
N S458300 b ) | k \ — T /
— ! IS AP S S —
R / ez mai Ky
] | ) o ARy | . - MRFLEGRM_.:: f*\://
- | ‘ 1 e
i | ; ) N P

e ]

Beowss Tlmmin Tagus 2 8 Grwvawbar Usagwad Grekagy for Doy Wrekes, Jerry 100, b7 TIL

n __7/a/ EROAMAY ;/r// \

______ BROADWAY | ) )
’i:_“[ ) I i . o B’/ _‘_:?\ // S?CNET-
BAueETIE ontext for Burnaby Mountain cneec

Watercourse & Stormwater Management |

Figure 1-2




The #1 Barrier:

Trust ...

... that this could be achieved.




The #1 Solution

Earning trust through a process .

1. True interdisciplinary teamwork
2. Introductory forum

3. Stakeholder round tables

4. Technical sessions

5. Assured delivery
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4000 i distributed along
Forest Drive

[

Element # & - Entrance Wetlands (Poude)

@ Construct ponds each side of relocated entrance lo provide
Tier C Off-Parcel Storage for Areas 2 and 3.

@ Retrofit upper parking lots in Area 3 with "hydraulic
disconnects” and provide interim Tier A On-Parcel Storage
to mitigate the impervious paved area.

Element # 1 - Forest Drive

@ Ultilize existing road ditch and drainage outlets to provide
Tier C Off-Parcel Storage for Area 1 perimeter development
along Forest Drive,

@ Incorporate a swale along the top edge of the forested
buffer strip to disperse drainage onginating from impervious
areas.

[}~  comBINED DETENTION | INFILTRATION POND

E TOF ATION FIELD
H- TO INFILT POND

Element # 2 - On-Pancel
Detention Sterage

Element # 5 - (Contoun Wetlands (Pouds)

® Construct a Riparian Channel parallel to Forest Drive buffer
to replace the existing piped section through the lower
parking lots,

P4 @ Provide interim connection to existing open channel below
the parking lots, and maintain fiow while "growing a creek”
on a new alignment.

@ Construct linear contour ponds off-line to provide Tier C
Off-Parcel Storage for Area 4.

® Capture first 35mm [ day of rainfall and return to interflow
zone via ground infiltration / percolation

@ Select from a range of options to achieve design objective
for rainfall caplure,

Criteria for Detention Storage Sizing

Element # 3 - Deteution Storage gy I [overy
)4(0#9 W = B850 for the allow for a 35mm (0.50,) =2 ires
= |100mmTier C| + | Tier A rainfall event | =" | per second per

@ Shed pavement runcff to shallow-graded biofiltration raintall evant accuring > e —

swales, disperse and infiltrate. baforshand | hectare
@ Provide trench infiltration sterage volume for the 100mm /

day Tier C rainfall event. (Note: require 1m'per lineal metre

of roadway) Sh_ras:m"eﬂ‘or- 200 400m”

hectare parcel

@ Install perforated underdrain for redundancy and to provide Wmmmm - ?;‘rm":a'wl + %:m

an escape route cover

Watercourse & Stormwater Management Plan
2 CG&S for East Neighbourhood Figure 1-3

CH2M Gore & Storrie Limited
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What is the appropriate
balance for stormwater

management?

Among:
On-Parcel Strategies
On-Street Strategies
Stormwater Detention Strategies

How much of the problem Is addressed at the
source (the impervious surface), and how
much Is passed downstream (to detention
ponds)?
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Total Annual Rainfall (7

75% 25%
Tier A/B Events Tier C Events
(< 35 mm) (35 - 100 mm)

i

Rainfall Capture Runoff Control F|00d Risk

Mana ement

Infiltrate Small
Storms at the Source

to Reduce Total

Runoff Volume

Ensure that the
Stormwater System
can Safely Convey

Extreme Storms



In Conclusion, the Benefits In
Implementing the 50-Year Vision for
Watershed Protection

If we can approximate the natural runoff pattern
through source-control, then:

runoff frequency and magnitude reduced
risk of flood overflow reduced
erosion and sedimentation minimized

And the aquatic habitat would also benefit
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