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- 'r_'* PIIPOSE & Characteristics
IfiltrationsSystems

&

R

AsStidiidard stermwater management practice
o el i undwater recharge

s Providemoderateito high pollutant removal
m| Best usediinrconjunction with other practices

= Have longevity of less than 5 years without
multiple pretreatment







‘Feasibility
"m Conve

m Pre*ﬁ%tment

2 [reatment
® Landscaping
m Maintenance
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Umrcentrbuting area 10 acres
| NG G design type)
5 Cannoeterocated on slopes > 15% or within

il SOl

= Bottom must be > 3 feet above high water
table or bedrock layer (4" for aquifers)

= 100 feet from water supply well
m Setback 25 feet down-gradient from structures




pility Factor

w24 m Soillinfiltration rate, f,
'. x':'" i > 0.5 inches/hour

o 4 = Soil clay content <
Sk W 20% and silt/clay
ey g content < 40%
sl ) m Soil survey maps need
=] to be confirmed with on-
ai site investigation




i5PELS ~and Infiltration
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OBSERVATI(

WA

eCannot be used if contributing
drainage is a hotspot
. eMust be treated before infiltration

MINIMUM R




CONVEYANCE
L
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0 Desi‘q@) deliver and pass excess water at

NON-eresive velocities (< 3.5 fps)

m Off-linerdesign should be used if flow is
delivered by’ storm drain pipe or along main
conveyance system

m Fully de-water the facility in 48 hours
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€etreatment
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2oy o\ @V pretreatment minimum

W 50%irselinfiltration rate >2.0 in/hr

m 10@“7& Infiltration rates >5.0 in/hr
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WEaumEnt Measures
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8rass channel
"= Grass filte Strip
= Sanﬁ@yer (Upper or bottom)
m Pre-treatment chamber
® Plunge Pool
= Underground trap for dry well
m Bank run gravel layer




1Ize 10-minute
ravel time.

ot a volume-
ased design.

therwise similar
to the dry swale.

«—— CHANNEL LENGTH IS DIRECTLY PROPORTIONAL TO ROADWAY LENGTH ——

PRETREATMENT FOREBAY
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Capture
volume behind
the berm.

Slope between
2% and 4%

Grass Filter Strip Length (25' Min.)

A

| Shallow Ponding Limit

>

Pervious Berm

.

Curb
Stop

Parking
Lot

.|
o2

Slope Range
M 50, Min6% Max.

A

(Sand/Gravel Mix)

W= W=

=== ==

Outlet Pi‘p';as Buffer

12" x 24" Water Quality «
Pea Gravel Treatment Volume 12" Max.
Diptregn PROFILE

0046 GDS




This slide shows a good
example of a vegetated swale
being used for pretreatment.
The infiltration trench is located
behind the street lamp in the
background.




This slide shows how the larger
particulate solids settle out at
this site even before entering the
pretreatment swale.
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u Desi efidde reservoir to de-water WQ, within

48 MoUks alftér storm

m| Assume a porosity value of 0.4 used for stone
FESErvoIrs

= Downstream detention needed for Cp, and Qp




gaptlre; entirer treatment volume in the
L PlACUcE
m Accmlﬁ er porosity (about 0.4) in dry

wells anafnriltration trenches.
m Bottom should be completely flat.




o . eF Quality Criteria (WQ,)
-

g Gapte R breat 90% of the annual runoff events

= (P)(R,)(A)/12

ater Quality Volume (acre-feet)
90% storm depth (inches)
runofif coefficient (based on %]I)
0.05+0.0091
I Impervious Cover (%)
A site area (acres)

RV
R

Y

Minimum R, of 0.2







Rainfall Frequency Spectrum for Buffalo

Approximate Range for 100-Year
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JieNeontrols for Aimost
i t Elimination of Runoff
‘és ciate dﬂwt‘ﬁ'Small Rains

(<& In:
" = Disconnect roofs and

péement from Impervious
drainages

m Grass swales
= Porous pavement walkways
= Rain barrels and cisterns




- S1 .!j » a Controls for

eﬁﬂt of'Runoff from
' adiate-Sized Rains

of to1.5/in.)

x Initialfportion will be
captured/infiltrated by on-site
controls or grass swales

= Remaining portion of runoff should
be treated to remove particulate-
bound pollutants
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[nfiltration
Trench




-@sriﬁcationﬁof sl permeability essential

B Require iation tests and test pit/soil boring
at Iocfaﬁn OfF proposed facility

m One test pit/soil boring per 50 ft of trench to depth of
4 it below! bottom of proposed facility bottom

m Geotextile fabric should interface between the
trench sidewalls and stone reservoir and top
gravel filter

m A 6-inch sand filter layer should be placed on
the bottom of the infiltration trench




PARKING LOT
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PROTECTIVE LAYER OF FILTER FABRIC
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- TREMCH
| L FILLEDWITH 1.5 - 2.5 INCH DIAMETER
il CLEAM STONE
et
=
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SAMD FILTER
= (OR FABRIC EQUIVALEMT)
o
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RLINCOFF EXFILTRATES THROUGH
LNDISTURBED SUBSCHLE WITH A

MIKIMUM RATE OF 0.6 INCHES PER HOUR

SECTION




EatmEN conta
. ea| off trench is determined by:
A=V, /(nd)

= sur!a!e aréa of trench

designivelume entering trench (e.g., WQ,)

POrosity.

trench depth based on the depth required above
seasonal groundwater table or a depth less than
d.., (4 ft), whichever is smaller




This slide shows an infiltration
trench receiving runoff from a
parking lot. Note the PVC
observation well and clean-out in
the background.




This is another example of an
infiltration trench receiving runoff
from a parking lot. Limited
pretreatment is provided by the
grass strip between the
pavement and the trench
surface.




w_ StiBsigace Infiltration
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to Infiltration; tiench design

Maxim slie) drainage area
Obsé%n wellfrequired

Sump. pit, tiap, pretreatment

Prefabricated Design
http://www.epa.gov/safewater/uic/pdfs/fact_class5_stormwater.pdf




ROOF LEADER

SURCHARGE PIPE

Figure 6.13 Dry Well (I-3)
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-- _Inf-iltr ' q‘s,in -

Eglllre rates 0iF25 tor 10050 recorded in the field.
Pk entwith settliing basin is recommended.

Partially’ excavatedl basins should not be used as
sedimentaion Pasins | —

during construction.

Final excavation deferred until

alll contributing areas have been
stabilized' or protected.

A 6 to 12 inch layer of filter
material recommended to
prevent the buildup of impervious &
deposits on the soil surface. ‘
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This is a photo of an infiltration
basin with ponded water.




’ lation Basin
g Manual Method

faGe arealoifbasin is determined by:
’ A, =V /[ dy
Where: 4
= peLiemIsurface area of basin
design volume entering basin (e.g., WQ,)

basini depth based on the depth required above
seasonal groundwater table or a depth less than
d.., (4 ft), whichever is smaller




Nendscaping.

-

u Densevedetative; cover
shotldfbe established over
the contrbUtingl pervious &
drainagepaneas

= Should not'bejconstructed &=——§
until all of the contributing =~ =
drainage area has been
completely stabilized s

m Infiltration basins should =
establish dense vegetation *
on the basin side slopes
and floor




Porous Pavement

Asphait is Vacyum Swept, Site Posted to Prevent
ihsegnonsies S = mreranr X
o Keep Pores Free e

P ] Restrict Tr;u:k Parking

Berm Keeps Of-site
Runoff and Sediment
Oul, Provides

Temporaty Storage

Overllow ,y/i‘\\\\/u/\\l“‘# U T g ey
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Undisturbed Soils with an ic Greaier Than 0.27 Inches/Hour,
Preferably 0.50 Inches/Hour or More



Sediment and
Debris

Forces
of Nature




-~

i
‘ EuEEPICal Problems

Clejalelinle

" Sedimentibuild-up

m Staﬁﬁﬂg Water:
n \Woeody Vegetation

m Cracked
observation well

m Overflow channel




Without adequate pretreatment,
infiltration trenches will easily
clog, as this slide shows.
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This is another photo of an
S infiltration basin that is not
| performing as designed dueto a |




(s Wcﬂpn‘équipment - ]I
chion chécklists
s AS=DUEERaWINgs

= Past'inspection report

Source: DNRE




niatien Systems:
Va2 NGENCHtEria

» OBsenvation well installed
IR IRfltrationEtrench

N Extreme@re Uring
construction stage

- No coverage with
Impermeable surface

- Avoid sediment entry.

- Do not use as sediment
control device




b eRrWell

-

Erem as-bulits,

VAGIStance
rommto

tre Pettom.

m Measure distance
to Water.

m Best conducted
48 hours after
rainfall.




slUnderdra system recommended for de-

watering

mDirect accesstior maintenance and rehabilitation

ml.ongevity:
» Poor to moderate of first generation
» Redundant pretreatment

« Regular maintenance
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5 Help meetgretndwater recharge

= Best use conjunction with other treatment practices
» Limitations:

m Avoid possible risks of groundwater contamination

m Have longevity of less than 5 years without multiple
pretreatment

m Cannot be used if contributing drainage is a hotspot




