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Infiltration Practices Introduction

What is “infiltration”:

Any practices that encourage water to soak
into the ground instead of running off.
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“Traditional Practices”:
Collection over infiltration

Roller curb berms




_Infiltration Practices Introduction

Remember
our hillside?

e |[nfiltration over runoff is a Program Focus (road
fill, pipes, underdrain, etc.).
* What happens in the real world....
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Remember
our hillside?

e |[nfiltration over runoff is a Program Focus (road
fill, pipes, underdrain, etc.).

* What happens in the real world....

 Sometimes the situation requires more
“structural” infiltration practices



Structural Infiltration practices:

e Structures that capture stormwater runoff and
allow it to slowly seep into the soil.

e Applicable for urban, suburban, and rural roads.

e Often most beneficial in densely developed
areas and agricultural landscapes.

* Alleviate flooding and erosion, reduce surface
water pollution, and promote groundwater
recharge.



Structural Infiltration practices:

Any structure designed to capture stormwater
runoff and allow it to slowly seep into the soil.

* |Infiltration Basin  « Stilling Basin

e Rain Garden  Bio-Swale

* Detention Basin ¢ Grassed Waterway

* Infiltration Trench ¢ Permeable Pavement
* Infiltration Swale ¢ Constructed Wetland

Examples: too many types and sizes to cover them all



Infiltration Practices Introduction

* Geology, Soils, and Infiltration rates vary widely across PA.

* Analysis may be needed to determine infiltration rates.

GEOLOGIC MAP OF PENNSYLVANIA

(h11]




Infiltration Practices Introduction

Disclaimer #1

ENGINEERING / DESIGN (and permits) may be
needed, depending on structure, location, and size.

Conservation District can help determine if an
engineer or design is needed.

D22 12106 14:43:20
- -



Disclaimer #2

* Practices are customizable and vary based
on site conditions.

* This entire training could be on infiltration.
These are examples only.

* Purpose is to show ideas of what might be
possible through DGLVR!
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Structural Infiltration

Practices

e Introduction

* Practices

* DGLVR Project
Examples
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Infiltration Practices

Structural Infiltration Practices
* Infiltration Beds / Trenches
* Infiltration Basins

* \Vegetated Swales

* Rain Gardens

e Subsurface Structures

. . 013 .
This is not all-inclusive



Infiltration Practices Infiltration Beds / Trenches

Infiltration Bed Detail Typical from PA Stormwater BMP Manual

— R-4 RIPRAP: PLACE
ALONG EDGE OF
STONE SPFREADER
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NON-WOVEN GEOTEXTILE

CROSS-SECTION

When sized appropriately, stone beds can be used at outlet
of individual pipes and turnouts or at the terminal outlet of
a storm sewer system.
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Infiltration Practices Infiltration Beds / Trenches
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Infiltration Practices Infiltration Beds / Trenches
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Infiltration Beds / Trenches

Infiltration Practices
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Infiltration Practices Inflltratlon Beds / T__renches
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Over time Infiltration Bed blends Y %
in but continues to function as _

intended to reduce water and ' .
sediment leaving the road.

(3’ Dx 20°Lx 7'W)



Infiltration Practices Infiltration Beds / Trenches
"'--..___‘i.

SURFACE RUNOFF

Infiltration Trench

Similar to infiltration bed, T— et
but longer and on contour Filter Fabric ::'.::-::;;::;:;".'.:-.
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Structural Infiltration Practices

* Infiltration Basins

* Vegetated Swales

* Rain Gardens

e Subsurface Structures

. . 020 .
This is not all-inclusive



Infiltration Practices Infiltration Basin

Infiltration basin: A depression that temporarily stores stormwater
and allows it to seep into the soil.

o, Concrete level Emergency
: spreader:

Typical features:

* Forebay or Stilling Basin

e Storage Pool

* Pool Level Riser

* High-water Spillway
Incorporated Underdrain

e Easily Maintained

Not all infiltration basins
have all the above features

https://stormwaterbook.safl.upn.edu/in
filtration-practices




Infiltration Practices Infiltration Basin

Infiltration basin: A depression that temporarily stores stormwater
and allows it to seep into the soil.

M, Concrotelevel B
: Spreader-

Practical Uses:

* Upslope of road to
intercept water

e At ditch outlets

* At storm sewer
discharge

 Before storm sewers to
reduce flows

Stilling
Embankmeant

Inflow  basin % . .
. i ~ spillway . o o . .
‘ﬁ‘ * site specific innovation
Siable
Infiliraton outfall
storage | - T il
Barrel

Backup underdrain pipe - _
in case of standing water problems Anti-seep collar https://stormwaterbook.safl.uign.edu/in

of filter diaphragm . . 3
filtration-practices



Infiltration Practices Infiltration Basin - Teardrop

Infiltration Basins: Teardrops for |nd|V|duaI plpe outlets




Infiltration Basin - Teardrop
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Infiltration Basins: “Teardrops” for individual pipe outlets ¥
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Infiltration Practices Infiltration Basin - Off-ROW
Inflltratlon Basms for Off—rlht-of-wa flow comlng to road




Infiltration Practices Infiltration Basin - Off-ROW
Infiltration Basins: Can go above road for off-ROW water

: et AV R e g
T S gy s T i R T RN EER B .
e RS RO T e s

- —
= i i

#2 Basin infiltrates runoff
from farm fields and
overflows to grass swale




Infiltration Practices Infiltration Basin - Off-ROW

Infiltration Basins:

:
el
o .

Can go in ditchfo_r rad runoff

Fre

o, ey, oy
e

Use when ditch
outlets are not
feasible, and space
is available.

Basins can be in a

series to:

e Slow ditch
drainage

e Limit runoff

* Capture
sediment

Design to be easily
maintained from

29
the road.
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] Infiltration Basin - Off-ROW

Infiltration Basins: Can go in ditch for road runo
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Infiltration Practices Infiltration Basin - Off-ROW
Infiltration Basins: Can go at pipe or storm sewer outlet
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Infiltration Practices Infiltration Basin — Storm Sewer
Inflltratlon Basms Can go at pipe or storm sewer outlet

Storm Sewer Outlets

from two streets
l\ &

DDDDDDDDDED Infiltration Basin

;; ._‘_‘\-.."“ . el _r_'."-‘.";&:‘.l - OUtIEt
P R

Infiltration
Basin

g 37 2022/12/06 14:43:20
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Infiltration Basin — Storm Sewer

Large basin collects water from
two roads and parking lot




Structural Infiltration Practices

* Vegetated Swales
e Rain Gardens
e Subsurface Structures

. . .35 .
This is not all-inclusive



Infiltration Practices Vegetated Swale

Vegetated Swales: Filter and slow runoff, promote infiltration

MAXIMUM WATER OPTIONAL VEGETATED
SURFACE ELEVATION EARTHEN BERM

(TO DRAIN WITHIN

24 HRS) e 'f MAX 3:1 SIDE

"SLOPES

OPTIONAL 4~ O CONSTRUCT BERM W/

Um:::;:ﬁ . QUTLET PIFE SAND, GRAVEL, AND

SANDY LOAM TO PROMOTE
VEGETATIVE COVER




Infiltration Practices Vegetated Swale

* Could not get drainage outlets
~ °* Ditch continually eroding




Infiltration Practices Vegetated Swale
Vegetated Swales: Filter and slow runoff, promote infiltration




Infiltration Practices Vegetated Swale




Structural Infiltration Practices

 Rain Gardens
e Subsurface Structures

. . 040 .
This is not all-inclusive



Infiltration Practices Rain Garden

Rain Gardens

 Adepressed area in the landscape that collects stormwater
from streets and roads to promote infiltration.

e Vary widely in size and shape.
* Typically planted with native vegetation

* Typically used in more urban settings

Storm flow from road Riser for overflow discharge




Inflltratlon Practlces __ N Infiltration Basin — Rain Garden

 ocrorc [

=

Cherry Lane, Lancaster County

Rain Garden: A depressed area in the landscape that collects
stormwater from streets and roads to promote infiltration. *




Infiltration Practices Infiltration Basin — Rain Garden

%2 RIS 4
: e Bl s y k ;
8 AFTER SRl .,
; [ Rain Garden

Rain Garden: A depressed area in the landscape that collects
stormwater from streets and roads to promote infiltration. *



__ Inflﬁfgtlon Practices _ Inflltratlon Basm - Raln Garden

Drainage from both sides of road is
directed to a roadside rain garden.
Overflow outlets to the storm sewer.



B Easterly Parkway Rain Gardens, Centre County [RESEESE EEREE ¥

~ Infiltration Practices _Infiltration Basin — Rain Garden




Rain Garden
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Infiltration Practices

Structural Infiltration Practices
* Infiltration Beds / Trenches
* Infiltration Basins

* \Vegetated Swales

* Rain Gardens

* Subsurface Structures

.. A8 )
This is not all-inclusive



Infiltration Practices Pervious Pavements

Infiltration bed below road - Montgomery County
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Pervious Pavements
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Reynolds Ave, Lancaster County 1/3



Infiltration Practices Pervious Pavements

Pervious Pavement allows water to seep through
the road surface to be absorbed by underlying soils.

I
"
:
' .and the water flows

through tiny spaces
in the pavement
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Pervious Pavements

7

Pavers in sand over porous
I rock bed allows infiltration
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Hoopes Alley, Chester County




Infiltration Practices Pervious Pavements

All pervious pavements require more specialized maintenance.

* Porous Surface will clog over time. How long depends on the
amount of loose material: dirt, leaves, salt, cinders.

* Specialized vacuum trucks or street sweepers often needed.

54




Structural Infiltration

Practices

e Introduction
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Project Walkthrough: Bradford County, Moore Hill Road

* 2016: $77K Grant, $26K in-kind i' e
* Road runoff eroding ditch to PennDOT
road and stream

* Infiltration swale constructed through
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Runoff cut eroded ditch through
farm field, flooded PennDOT
road, and entered stream

* Low-gradient 1nﬁ1trat10n swale through
field for road runoff 57
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Dense vegetation
slows, filters, and

Drivable or utilizes stormwater

mowable shape s

_.‘ ' | - : - |

) N T e .+ * Low-gradient infiltration swale through
: A (N B e, R S s=v = = field for road runoff 59




Bradford, Moore Hill 5/5

* Low-gradient infiltration swale through s AL
field for road runoff R




* Excessive road runoff to single outlet

* Installed forebay to grass swale to

infiltration basin.

......



Infiltration Practices Example Project
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Venango, Wod Rd 3/6

R . ‘. | * Stormwater outlet to forebay, to grassed

Plctu re ta ken from road edge swale, to infiltration basin
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Infiltration Basin . _

g0, Wood Rd 4/6
« Stormwater outlet to forebay, to grassed
swale, to infiltration basin




If basin fills,
loutlets excess to

~d
e T

£

| New Crosspipe  Eu & Infiltration Basin [
5 ]

|
; : « Stormwater outlet to forebay, to grassed

swale, to infiltration basin




S S SRS« Stormwater outlet to forebay, to grassed

[ Picture taken from road edge " swale, to infiltration basin



Project Walkthrough: Westmoreland County, Newhouse Park Rd

* 2022: $123K Grant, $22K in-kind - T
e Parking lot runoff washing out road. (BT R e
 Collected runoff in storm sewer.
* Directed runoff to forebay (for cleanout)

and detention basin




| Edge of prkng lot |8 B

x
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& O b * Berm to collect parking lot and road runoff
g L N e & + Direct runoff to forebay (for cleanout) and

q Drains to storm sewer to stream [ . detention basin
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Westmoreland, Newhouse 5/9

BEFORE _ .
_ — _ : _ 4 . o Berm to collect parking lot and road runoff
\ (e W

* Direct runoff to forebay (for cleanout) and
detention basin

township paved parking
lot as in-kind

b ol i ,:ﬂ-!.}: ,?r:
Paved grade break [
forces water into inlet

New Stormwater
Inlet



New Stormwater
& Inlet

| Westmoreland, Newhouse 6/9

* Berm to collect parking lot and road runoff

* Direct runoff to forebay (for cleanout) and
detention basin




AFTER

Paved grade break
forces water mto |nIet




.
4

= 4 Detention Basin [#&
‘I . »

Westmoreland, Newhouse 8/9

« Berm to collect parking lot and road runoff &

* Direct runoff to forebay (for cleanout) and |
detention basin




* Berm to collect parking lot and road runoff £ 1
~* Direct runoff to forebay (for cleanout) and ..,,;
~ detention basin Wk




Project Walkthrough: Westmoreland County, Shields Farm Rd

2018: $49K Grant, $11K in-kind
Road collected all runoff from long hill
Installed detention basin

Installed several crosspipes, through the
bank pipes, and infiltration trenches

: Home of D.A.AANN
~l Baseball & Softball /7




|+ Detention Basin on upper site
" * Crosspipes, through-the-bank pip
" infiltration basins on bottom of site




N
X
N
|
'
'
f
"
0
f
0
0
0
0

i
Y

v
v
v
v
¥
i
N

» Crosspipe, to
* Through the bank pipe, to
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infiltration
trenches

New
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Basin

New
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Infiltration
Trenches

infiltration

trenches

Detention

Basin .
g _ | Westmoreland, Shields Farm 5/8
0/7 > % S '-'-__' R ST & |  Detention Basin on upper site
N R e e SRR B Crosspipes, through-the-bank | and

infiltration basins on bottom of site



Infiltration Trench Courtesy Westmoreland
Conservation District

Outlet M on contour

w LIt r Tt

 Infiltration trench size is site dependent
e Thisoneis3' x3’'x 50’
i | ;-p-' ' Y r'f

||

Infiltration
Trenches
(on contour)

"S5 . Crosspipes, through-the-bank pi;@nd
infiltration basins on bottom of site




Infiltration
Trenches

* Detention Basin on upper site
» Crosspipes, through-the-bank pipes, and
infiltration basins on bottom of site
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Infiltration
Trenches

* Detention Basin on upper site
* Crosspipes, through-the-bank pi and
infiltration basins on bottom of site
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Project Walkthrough: Montgomery County, Webber Rd
e 2016: $24K Grant, $2K in-kind ] .




No outlets due to houses,
badly eroded ditches
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Numerous
house and

2 pidpal e
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Montgomery, We

» (QGrass Swale constructed over newly
installed storm sewer.
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Selfered, Tup We bber Rl T-4i0 15 |

Applicant Road Name / D Numb Date
Site qun: : J‘,_ o I AR A
 Drop inlets and storm sewer R
* Grassed swale over storm | Ll wiR afed
pipes to promote infiltration Type o, \ede
and alleviate landowner o .
concerns
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Montgomery, Webber Rd 3/7 *
[ 1 Ek'l*ﬁ'»jﬂl.h_‘:; Tulet 4o be comaele

 Grass Swale constructed over newly g P e O
installed storm sewer. OF 8w 16 [fn* i
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BEFORE | /inn o 0l amer 010 Sl

» (rass Swale constructed over newly
installed storm sewer.




» (rass Swale constructed over newly
installed storm sewer.




Eroded Ditch [&

~
o

== , Lt = Montgomefy, Webber Rd 4/7

DroD Inlets » Grass Swale constructed over newly
e installed storm sewer.



Storm Sewer
Inlets
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' Montgomery, Webber Rd 5/7

A * Grass Swale constructed over newly
e installed storm sewer.




Storm Sewer
Inlets

Grass Swale
over storm

Storm Sewer
Inlets

Mohtgomery, Wébber Rd 6/7

£ - .'?:'- A - . g - sy i ® : ) e
* QGrass Swale constructed over newly B e Nk sl N\ W Dl s

installed storm sewer.



Grass Swale
over storm

|.1I a i A 1 g
ot b A B v

Mdntgoery, Webber Rd

s

* QGrass Swale constructed over newly
installed storm sewer.




Project Walkthrough: Lancaster County, North Lane

* 2019: $14K Grant, $3K in-kind . —
* Stormwater in borough piped to stream EIETIR —
* Rain garden installed to filter sediment

and infiltrate runoff
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Rain garden/ s
Inﬁitrgliﬂﬂ L — Riser @ existing pipe
crossing to'create
\ 6" - 8" sumped area

u Remove existing asphal

/

- Repairedge Eorch
. of lane Tk o Lane

Lancaster, North Lane 2/4

» Rain garden installed between road and

inn it walking trail before stream.
B Tt SR o 1 ocreca e e et s Bt et e



Overflow
Outlet

LTI

3

e

ST L

r, North Lane 3/4
* Rain garden installed between road and
walking trail before stream.
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Overflow
Outlet
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a i 2k 12,

' 7 . "Lz.lnéaster, North Lane 4/4

R © Rain garden installed between road and

walking trail before stream.



Project Walkthrough: Dauphin County, 315 Street

» 2019: $85K Grant, $0 in-kind il

* Road runoff washing out rail trail below
into stream

* Installed drop inlets to “cascading”

subsurface infiltration structures
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" BEFORE [
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T
SaSAg



™

P

Water from two roads ran
down road, washed out
rail trail and into stream

* Installed drop inlets to “cascading”
subsurface infiltration structures
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Drop Inlets
SBPe— Drop Inlets
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subsurface
infiltration beds ;
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Dauphin, 315t St 3/7

 Installed drop inlets to “cascading”

<3°°°0000

subsurface infiltration structures




4 Drop Inlets

—18" SLCPP (SOLID) IN
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4 Drop Inlets
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4 Drop Inlets
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Bank of drop inlets
installed at top of project
to capture all runoff

* Installed drop inlets to “cascading”
subsurface infiltration structures




18" SLCPP (SOLID) Excavation and filling of lower
subsurface infiltration beds

TR ¥

DISCHARGE OUT

* Installed drop inlets to “cascading”
subsurface infiltration structures
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* Installed drop inlets to “cascading”
subsurface infiltration structures



Structural Infiltration practices:

Any structure designed to capture stormwater
runoff and allow it to slowly seep into the soil.

* |Infiltration Basin  « Stilling Basin

e Rain Garden  Bio-Swale

* Detention Basin ¢ Grassed Waterway

* Infiltration Trench ¢ Permeable Pavement
* Infiltration Swale ¢ Constructed Wetland

Examples: too many types and sizes to cover them all
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Structural Intiltration Practices

QUESTIONS?

ADDITIONAL RESOURCES:
* Your Conservation District

* Your Municipal Engineer

* PA Stormwater Best Management
Practices: Specifically chapter 6 on
“Structural BMPs”

* PA MS4: DEP stormwater management
resources. (Municipal Separate Storm Sewer System)

next chapter:
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