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To reduce RISK,
HOW can we make urban development functio
hydrologically like NATURAL systems?




Guidebook Structure

A - The Problem (Why?):

B - Integrated Solutions (What?):

Setting Priorities. Setting Performance Targets.

C - The Process (How?):

Defining roles, methods, means and timing for making
the move from planning to action

CH2MHILL
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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
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Workmg backwards to [
figure out how to =
model hydrologic
performance at

both the site and
watershed scales

to evaluate long-term
effectiveness of
source control options




Manage runoeffvolume so that
an urban watershed behaves as though

ervious area
T




Distribution of Number of Annual Rainfall Events

Chilliwack Region

180 161 ——
(%, 160
O 140 Performance. Targets for
o RaimiallfCapture & Runofii Control
= 120-
S8 100 . *RETAIN the first 30mm on site
S > l DETAIN the next 30mm = Chillwack
— o 99 CONVEY anything greater than 60 .
© o [ Agassiz
+ 60 - :
) 30mm = 50% of MAR = “6-month storm” O Sardis
? 40
)
> 20 | 8 7 6 1 per year
< — L L7
0 I I
less than 30 mm 30 mm to 60 mm greater than 60 mm
Rainfall Event* Size * Rainfall events is defined as

total daily rainfall depth (24 hrs



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%)



North Shore Mountains
Burnaby Mtn
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. 'qmpeting Expectations
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. m 10,000 people on 20% of the original land area.

- __I.

m densities of 40 to 80 units/acre (e.g.10-storey buildings) %58
¢~ m a sustainable, compact and complete community. & Ly
m NO Increase In stormwater runoff |

m no loss of downstream fish habitat !
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Burnaby Mountain

The First Subdivision:
UniverCity Highlands

TO STONEY

CHZM H I LL : : S NGREEX (371 TOTAL = 288 ha)







Parking Between Trees Trees, Aliernate
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1 " Pervious
Paving

Impervious : /
Paving Mowablae

" Perforated Drain In Wit
Bioflter Underdrain

Self-Mitigating ‘Green Road’ at Burnaby Mountain



Environmental Achievements
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Greater Vancouver Regional District
Project Goal

Evaluate Hydrologic Performance of
various source control options,
particularly the ability to reduce runoff
volume at the source

The Project Deliverables ‘Add Depth’
to the Stormwater Planning Guidebook
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Infiltration Facility Performance (Runoff Volume Reduction)

50% lot coverage (e.g. newer single family)

100 Hydraulic
5 Affor(#ability Feasibility Conductivit.yof
—l 90 1 Thrthold Threshold Local Soils
g = 0 —' Very Low (1
=E 70 : mm/hr)
w— = I
g ° > : : Low (2.5
S @ 90 : mm/hr)
X o
o« + 40 I
O 4= Medium (13
v o 0 ! mmvhr)
ES ,
5 — 20 |
o) High (50
> 10 ' mm/hr)
O l !\ l l
0 5 10 15 20 25 No Source
Control

% of Lot Used for Infiltration
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Infiltration Facility Performance (Runoff Rate Reduction)
50% lot coverage (e.g. newer single family)

| - 25 []
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% of Lot Used for Infiltration

Hydraulic
Conductivity of
Local Soils

Very Low (1
mm/hr)

Low (2.5
mm/hr)

Medium to High
(greater than
13 mm/hr)

No Source
Control
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Quibble Creek Watershed Retrofit Scenarios
Runoff Volume Reduction

5000000 7 /

10% Target
Condition
~ 7000000
=
o 6000000~ Rainwater Reuse +
c Infiltration
%g 5000000
>
- | Green Roofs +
© 4000000 Infiltration
c
é 3000000
= Infiltration onl
S 2000000 Y
c
c
< 1000000

mUnmitigated Re-
ON e
1999 5010
2020
2030 2040 2050 = Climate Change
Year




Quibble Creek Watershed Retrofit Scenarios
Reduction in Frequency of Runoff Events Exceeding Natural MAF
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- = = = Eisting Runoff

Scenario 2 - hmitigated
Development with
Climate Change

Scenario 3- Absorbent
Landscaping + Infiltration
Facilities

Scenario 4 - Green Roofs
+Absorbent Landscaping
+Infiltration Facilities

Scenario 5 - Rainwater
Reuse +Absorbent
Landscaping + Infiltration
Facilities
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CAST IRON FRAME & GRATE
DOBNEY B2B

SOAK—AWAY PIT
(9mx1mx1m) \

TOPSOIL

FOUNDATION DRAIN

LEADER
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X
— X
T
300
(MIN)

1509 PERF.
PIPE

N

BOTTOM OF PIT TO /

TYPICAL SOAK-AWAY PIT

50mm CLEAR
BE IN NATIVE SAND STONE

SCALE: NTS

FILTER FABRIC

On-lot soakaway pits to
maintain pre-development
water balance

B it

Marble Hill Subdivision



And In conclusion, 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




Guidebook Availability:

As of June 2002, on the BC Ministry of Water, Land and Air

Protection - Municipal Pollution Prevention website:

http://wlapwww.gov.bc.ca/epd/epdpa/mpp/mpp home.htm

_Q

Under “Stormwater” (the big pipe!) )




