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What is a Rain Garden?

“A raln garden is a planted depression
that aIIows ralnwater runoff from
1mperv_¢ urban areas like roofs,
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http://en.wikipedia.org/wiki/Impervious_surface
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Rain Gardens vs. Bioswales
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http://en.wikipedia.org/wiki/Bioswale
http://en.wikipedia.org/wiki/Swale_(geographical_feature)
http://en.wikipedia.org/wiki/Swale_(geographical_feature)
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Basic Components of a Rain Garden

= Growing medium —to support plant growth and
retain water to field capacity of soil

= Vegetation —to promote regeneration of infiltration
surface and assist in the evapor-transpiration
process

= Rock trench (optional for high permeable soils) — to
store infiltrated water and release after storm event

= Perforated Pipe (optional for high permeable soils) —
to protect plant roots from flooding, to preserve
oxygen levels in growing medium, and to safely
direct interflow from infrequent events to collection
system

= Overflow —to protect property/infrastructure from
both high intensity rainfall events and rain on frozen
ground conditions.



How Do They Work?
e _F{ain water then

evaporates/transpirates
in the warmer months of
April through October.

o Rain water from

sidewalks and
driveways drains
to rain gardens.

o Rain water landing on road
surface drains to rain garden.

e Rain water is

intercepted by soil

in the upper layer 2 ;

of the garden. v g S o W o If the surface soil becomes
- ow ' saturated, rain water will

e Rain water will be | percolate through to the
stored in the rock underlying rock trench.

trench until it can
exfiltrate into the
surrounding soil. _| 6 During extremely wet conditions
during the winter months, the rock
trench will fill and will be intercepted
by a perforated drain. This drain will
safely convey the water away from
the rain gardens.

Growing
Medium







Why should you care?

= Reduction of
erosive forces
INn creeks

| | SALhON Heamer |

= Protection of
fish habitat

= Protection of
water quality

= |nstallation of
a barrier for
point source
pollution




Top 10 Rain Garden Design Considerations
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Top 10 Rain Garden Design Considerations
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1. Rainwater Design Criteria

Focus of = DFO Draft Criteria (2001)(BC)
aa = Stormwater Guidebook (BC)
Gardens - e
= Other Municipal Criteria
Typical Criteria Components
\Volumetric |Rate Water Major
Reduction |[Control |Quality Storms
Capture a Slow any |Reduce Provide
set amount |runoff suspended | Safe
of rain down solids Passage
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Tools for Calculations:

= \Water Balance Model
(www.waterbalance.ca)

= Stormwater Models (i.e. XP-SWMM,
PC SWMM, etc.)

= Manual Methods (see next slides)
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How do you calculate capture amount?

Intensity-Duration-Frequency (IDF) Curve

y (mm/hr)

A

Intensit

Duration (hours)

Select local IDF
curve

Pick intensity at
24-hour
duration for 2-
year storm

Multiply by 50%
for Guidebook
or 72% for DFO
(6-month)

Equals “x” mm
of rain
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Capturing the Rainfall

Input Volume:

1. Evaporation - Tril_outary Area x Capture
Rainfall Amount =
T T T T T Volume (cu.m.)

Capture Volume (sum):

2. Growing Medium

1. 24 hour evaporation X
3. Rock Pit surface area

2. Volume of growing
medium x (field capacity
— wilting point)

4. Infiltration 3. Volume of rock pit x
available water content

Input Volume should equal S
capture volume 4. 24 hour infiltration X

surface area
(assume dry soils i.e. moisture
content at wilting point) 13



Selecting the Soil Type

Describe the Soil Conditions
Selected Properties: s
Soil Type: Sandy Loam [(Sand: 54%, Clay: 7%) I Click on the Soil
Triangle to
Organics i 0 i 4 2 g l zelect a Soil
% by Weight ; i R ; Wik
%— Y
Gravel — 0 10 20 30 40 50 G B
%o by Waight - ' S
Compaction Loose Mormal Dense Hard Severe | !
= A =5
.' |‘\'| —
. sand (%) Lot
Calculated Results:
Maxirnurn Water Content: 59,86 % Field Capacity: 25.84 % Wilting Point; 10,27 %

From www.waterbalance.ca Apply this Soil Cancel




Example Calc.: Port Moody Parking Lot

< 21 m > Port Moody 6-month rainfall event

‘25 m 72% x 76.8 mm (2-yr, 24 hr) = 55mm

Input volume: 21 x 25 x 55mm rain = 28.9 m3

Evaporation: 3 x 25 x Imm/day = 0.1 m3

¥ Growing Med.: 3 x 25 x 0.45 x (.25 - .05) = 6.8 m?3

Rock Pit: 3 x 25 x 0.8 x (.35) =21.0 m3

| N Infiltration: 3 x 25 x Imm/hr x 24 hr = 1.8 m3

= The capture volume needed is 28.9 m?.
The capture volume available prior to
overflow is 29.7 m3. Therefore OK

S T T T

15
Assume dry conditions



Example Calc.: Kelowna Parking Lot

« 21 m > Kelowna 6-month rainfall event

‘25 m 72% x 22.9 mm (2-yr, 24 hr) = 16.5mm

Input volume: 21 x 25 x 16.5mm rain = 8.7 m3

Evaporation: 3 x 25 x Imm/day = 0.1 m3

¥ Growing Med.: 3 x 25 x 0.45 x (.25 - .05) = 6.8 m?3
Rock Pit: Not Required

Infiltration: 3 x 25 x Imm/hr x 24 hr = 1.8 m3

= The capture volume needed is
SR . 8.7 m*. The capture volume
Assume dry conditions available is 8.7 ms. Therefore OK




2. Impervious to Rain Garden Area Ratio




Impervious Area to Rain Garden Area Ratios

= Parking <1 car/d use
40: 1

= Parking >1 car/d use
20:1

= Collector Rd use
30:1

= | pading areas use
20:1

= | ow traffic areas
use 50:1
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3. Overflow Drain Heights and Soil Selection

Be careful to match the expected
Infiltration rate with the incoming
rainfall intensities without limiting
vegetation growth. Use temporary
surface ponding to store balance.

Example: MMCD “low traffic” soil can
take up to 20 mm/hr. Using the parking
lot example in the previous slides, this
translates to a maximum intensity of 2.9
mm/hr. Any intensities above this will
need to pond on the surface. 19



MMCD Mixes

MasTER Oo TGN
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TABLE 2: Proporties of Growing Medium for Diferent Applications

Low Traffic High Flanting Arens,
; Larsrni Aroas, Traffic Plartersa, Shrukb
Properties Treos mnd Lawn and Groundoovar
{ Large Shrubs Aroas Argas

TEXTURE
FParlichs si2o classss by

Canadlan Sysiam of 5 Porcant of Dey Wielgh KMinaral Frachom (5%
anadinn Sys|aem of Sa

Sand 50 - 70 B0 - 90 o - 7
yraaber thean 0.05 mm
s5s Tean 2 mem

Sile 10 - 30 = s 10 - 3
| greater than .00 mam
{ lpss T s rmm _
Clay =20 2-5 I - 20
= le=s 1ham O :21'.5'_”_"!' L
SCIDETY (pdH) .. -5 -85 5.0 = B |
DRAIMNAGE
BN maem aaturabed brydiraulic 2.0 f.0 2.1
conduciivy ermihe in place
I T - |
ORGANIC CONTENT e .8 S5 _ S |

Fearcent of Dy Waeight (%]




Determining Above Ground Ponding Volumes

Intensity-Duration-Frequency (IDF) Curve = Check that

there Is a
sufficient
ponding
volume to
hold high
Intensity
events until
water can

| Infiltrate
5 min Duration 24 hours

= Use 72% of 2-year return period for 6-month event
then subtract infiltrated water to yield temporary
ponding depth 2



Set Overflow Drain Height




4. Use of Under Drains




5. Allowance for Sediment Accumulation

Depth of Rain Garden
(it will fill up quickly)

Typical residential
road generated 1,200
kg/halyr in sediment
load

This translates to a
mm/yr rise in
sediment based on
area

How long before you
need to dig out and
re-plant? (25 years?
Make it deep enough)

24



6. Careful Selecting Curb Edge Material
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/. Avoid Use of Tree Canopy




8. Where’s the Infiltrated Water Going?

==l i
EXISTING 100 & C.l,
i‘."ﬂl‘tfi'ﬁ-’-ﬁﬁlﬂ (TYP,) :
| M
EXISTING 200 8 AC,
SANITARY SEWER MAIN (TYP,)

I 1 ]

| | REMOVE EXISTING CATCHBASIN AND INSTALL |-
| | NEW CATCHBASIN IN ACCORDANCE WITH
| | MKCD STANDARD 511, CONMECT EXISTING

.. AND NEW PIPE AS SHOWN. CONFIRM QUTLET
| INVERT PRIOR TQ SETTING GRADE.

o
|

EXISTING 42 & STEEL
(EAS SERVICE (TYP.)

186 m OF 200 & PVC STORM
| | SEWER LEADER PIPE AT
MIMIMLIKA 1% GGRADE, : /\\ ;

COMNFIRM EXISTING UTIUTY
LOCATICN AND INVERT
ELEVATION TO REPORT ANY

TRENCH DAM AT RAIN GARDEN \
UTILITY CROSSINGS. SITE EXCAVATED ;

COMELIE e
RONFLICTS TO ENGINEER LOW PERMEABLE MATERIAL (TYP) 7
”
Fi
7
7
4
'-I-l-l -
B L
B
e

.i Where’'s the mﬂltrated Water gomg’? W|II it
- pop'the road? Will it end up at'a foundation
wall?) Use trench dams to contain water.



O. Native Soll Infiltration Rates




10. Rock Trench/Pit Depths

1.2 4
Caution building rock trenches deeper than 0.8m in low
~y_Ppermeable soils
1
\ Surrounding Native Soil Inundated
‘ O GG T with Upslope Interrflow
:_E’ 0.8
£ - <
S LO
& 0.6 o
E o Maximum Upslope Interrflow Has Past Through,
s Exfiltration Rate 1.6 mm/hr Therefore Exfiltration Rate More Free
. 4.8 mm/hr Draining
S04
=
021 Y
KWL, Silver Ridge Monitoring 0.4 mm/hr
O T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20

Time (days)



Questions ?

Craig Kipkie
Kerr Wood Leidal Associates Ltd.
ckipkie@kwl.ca
604 293-3281
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