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Advanced Bioretention Design Course

Ted Hartsig, CPSS

Senior Soil Scientist, Olsson Associates

Steve Rodie, FASLA

Assoc. Professor/ Lénc{s : cuiture Specialist, Univ. of NE - Lincoin

Andy Szatko, MCRP

Environmental Inspector, City of Omaha

Workshop Context & Setting the Stage ‘

Evolution in Bioretention ‘

Re-examining Bioretention Design ‘

Planting the Bioretention Garden ‘

Construction & Maintenance - The Fine Details ‘

Q&A & Group Discussion I
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M County to Omaha

From Prince George’s
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Bioretention Gardens, City of Omaha, Hartsig & Rodie
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) Stream Restoration:
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Retrofit ball valve onto undérdrain_ 5-9-11

2" curbstop balfi




4/10/2013




4/10/2013

F___:_-l__-_:_-

I

— 0 @ [~ win + m




4/10/2013

Table 4-2: Orchard Park Bioretention Garden Flooding Infiltration Results

Elevation Elevation Infiltration Rate
ohr (ft) 24 (ft) Drop (ft)  Drop (inches) (in/hr)

1.7 1.47 0.23 2.76 012
1.465 1.22 0.245 2.94 0.12

Orchard Park Garden #2 WQ Samples - 8/17/2011
4
35
3
25
? 2
15
1
0.5
° 0 hr slow floy 24hr slow floy
I slow flow r slow flow
Influent mg/l | 0 hr effluent effluent 24 hr effluent effluent
® Nitrate/Nitrite Nitrogen 0.3 6.9 10.00 0.40 o
mTotal Kjeldahl nitrogen 0.89 227 0.87 251 1.66
m Phosphorus (total) 0.05 0.83 0.19 1.10 03
= Nitrite nitrogen 0 0.02 0.00 0.02 0.03
® Phosphorus (dissolved ortho) 0 0.72 0.18 0.90 0.19
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Bioretention System

 Infiltration Cell

* Valve

» Conditioned soil

« “Targeted over-
engineering”

LKETWARGHT GETITEATRE
ol b T
AT LAY

Small cell footprint &
long & narrow garden

Version 3.0

¢ Test the system
+ Underdrain & aggregate

=
e~

50/50 fine sand/compost ’_:‘_._ -
mix & initial water quality
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Bioretention System
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L —

Soil Conditioning:

= MINIMUM SPECS: 3" of compost
(OmagGro) tilled to a depth of 6”

Infiltration

Infiltration
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Planting Design
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Intelligent

Care

= Interpretive
sighage and
labeling

= Provides
context

= Educational
value

Trade-offs are inevitable....

Vivid Care

= Massing
creates
structure and
framework

= Defined
edges reflect
care; also
lessen
maintenance

13



4/10/2013

Rhythm

= Flowing
variations in
heights and
widths

= Strong
patterns

= Repeated
repetition

Order

= Defined bed
lines

= Massed
plants,
massed
masses

= Appropriate
plant heights

Unity
= Odd numbers

= Strategic use
of emphasis
and focal
points

= Repetition

LHEVERLET £ PR | (kA
WEsLTAA LRI BT LIRS (LA

Plant Heights
= Match with
garden scale

= Relatively
short better
than too tall
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Plant Types
= Maximize
variety for
aesthetics,
function,
biodiversity
= Trees
Shrubs
Grasses
Perennial
flowers

Sedges and
rushes
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Vegetation

Types

= Evergreen
versus
deciduous

= Forbs versus
grasses

= Benedict et
al., 2010

Interception
and
infiltration
significantly
higher
w/native
grasses;
perennials
not a
significant
factor
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= Selbig, 2010

= Prairie
vegetation =
had higher
infiltration .
than turf
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= Hydrocarbons
= blue grama
= buffalograss
= Canadian

wild rye

= switchgrass

= Organic
contaminants
can be
degraded,
metals can’t

= Bartens et
al., 2008

= Increases in
infiltration of =
1.5x and
20+x

= Cadmium
= Yarrow
= Metals
= Goldenrod
= Lead
= Leadplant

Need to
manage
biomass
accumulation

= Plant factors
affecting
uptake

= Root size =

= Plant
maturity

= Plant vigor

= Growth rate

= Time of
year

= Soil type

16
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= Nitrate
retention in
bioretention

systems is
dependent
on i

= adequate ey
time for .
bIO|OgICEl| e R ]
-
processes to

€ gan s o 3 E e N
occur, and Canibgien S Dt gt

= presence of
plants

Henderson,
2009

Lucas and
Greenway, .
2008

Healthy
vegetation is
essential to
maximizing
phosphorus
removal in
bioretention
systems

* Any plant not placed to
maximize success

17
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. Bringing
Nature
Home.

e

= Higher
expectation for
drought tolerance

* Consider U.S. Drought Monitor w1z
“lowering” plants
in garden location
recommendations

= May increase
need for
supplemental
irrigation (similar to
other landscapes)

UNO Bioretention Garden

18



UNIVERSITY OF MEBRASKA - OMAHA WELCOME CENTER W —
TERTION GARDEN ==

URIVERSITY 0F MEBRASIA . DMAMA i e
WELCOME CEMTER BIORETENTION GARDEN : e
O |

UNG WELCOME CEMTER BICRETERMTION GARDEM - SECTION “A-A'

O Al Sl VN SCedl
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Ht. 30-50’; sp.
20-30°
Tolerant of
wet soils

Potential
chlorosis

Fall color

UREVERSITY OF MERRASIA - CIMAHA
WELCOME CENTER BAORETENTICR GARDEM )
e —|
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= Ht. 10-15’; sp.
10-12’

= Tolerant of
variable soils

= Less
suckering ;
than species | |

= Fruit, fall
color

LURSVERSITY OF MEBRASKA - DRAAHA u ——
WELCOME CENTER BRORETENTICH GARDEM ¥ . a==
e ——

= Ht. 5-107; sp.
4-8’

= Tolerant of
wet soll

= Showy
fragrant
flowers

= Attracts
butterflies

4/10/2013

UREVERSITY OF MEBRASKA - ORAAHA #u e
WELCOME CENTER BRORETEMTION GARDEN ¥ . a==

= Ht. 4-6’; sp.
4-6’

= Tolerant of
dry to wet
soil

= Showy
flowers

UREVERSITY OF MEBRASKA - ORAAHA #u e
WELCOME CENTER BRORETEMTION GARDEN ¥ . a==
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= Ht. 3-4’; sp.
3-4’

= Tolerant of
medium to
wet soil

= Showy
flowers, fruit

= Red winter
stems

UEVERSITY OF MEBRASKA - ChAAHA
WELCOME CENTER BRCRETENTION GARDEM

= Ht. 3-4°; sp.
3-4’

= Tolerant of
dry to wet
soil

= Showy
flowers, fruit

= wildlife

4/10/2013

UREVERSITY OF MEBRASKA - OMAHA -~ -
WELDDME CENTER BIORETENTION GARDEM s —

= Ht. 2-3’; sp.
4-5’

= Tolerant of
dry to wet
soil

= Colonizes

= Showy
flowers,
edible fruit

= Wildlife

LRVERSITY OF MEBRASKA - CAAHA, u —
WELCOME CENTER BEORETEMTION GARDEM ™ -
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= Ht. 3-4’; sp.
3-5’

= Tolerates
drought and
poor soil

= Showy
flowers and
pods

= Naturalizes

UEVERSITY OF MEBRASKA - ChAAHA
WELCOME CENTER BRCRETENTION GARDEM

UREVERSITY OF MEBRASKA - ORAAHA
WELCOME CENTER BRCRETENTION GARDEM

4/10/2013

Ht. 1.5-2.5%;
sp. 1.5-2.5°
Wet soll

Full sun

Bunching,
small spike
flowers

= Ht. 3-57; sp.
2-3’

= Tolerates
wide soil
range

= Blue foliage,
fall color

= May self-
seed

= Winter
interest

= Ht. 1.5-2.5%;
sp. 1.5-3’

= Moderate to
wet soil;
tolerates
drought

= Sun/shade

= Arching seed
heads

= groundcover
habit

22



= Ht. 2-4’; sp.
2-4

= Wet soil

= Sun/part

shade

Bristly seed

heads

= Erect dense
growth

4/10/2013

= Ht. 1-3’; sp. 1-
2

= Moderate to
Wet soil

= Sun/part
shade

= Evergreen
foliage

= Rhizomatous
growth-
groundcover

= Ht. 0.5-1.57;
sp. 1.5-2”

= Wet to dry soil

= Sun/shade

= Semi-
evergreen
arching leaves

= Groundcover
habit -
rhizomes

UBVERSITY OF MEBRASKA - OMAHA [ —=

WEIOOME CENTER BIORETENTION GARDEM

= Ht. 2-3’; sp.
1.5-2’

= Moderate to
Wet soil

= Sun/part
shade

= Pale green
flower heads,
semi-
evergreen
foliage

= Dense clump
habit

= Ht. 1.5-3’; sp.
1.5-3

= Wet to
moderate soil

= Sun/part
shade

= Evergreen
foliage

= Spreads by
rhizomes and
seed

23



USEVERSITY OF MEBRASKA, - OrAHA u e
WELCOME CENTER BIORETENTION GARDEM . x S
ie—————————— = — |

= Ht. 1-1.57;
sp. 1-1.5’

= Variable soll
conditions,
poor soil

= Showy late

= summer-fall
flowers

= putterflies

U EVERSITY OF MEBRASKA - OMAHA i ——
WELCOME CENTER BICRETENTION GARDEN “po, ol ===
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= Ht. 3-5’; sp.
2-4’

= Moderate to
wet soil

= Full sun/part
shade

= Summer-fall
bloom

Butterflies

UREVERSITY OF MEBRASKA - ORAAHA
WELCOME CENTER BRORETEMTION GARDEN

=

Ht. 1.5-47;
sp. 1-2’

= Dry to wet
soil

Full sun/part
shade

= Summer/fall
bloom

24



UEVERSITY OF MEBRASKA - ChAAHA #u -
WELCOME CENTER BRORETENTICH GARDEM ¥ . — =

= Ht. 2-4’; sp.
1-2’

= Moderate to
wet soll

= Full sun/part
shade

= Summer
bloom

= Species tend
to flop

URSVERSITY OF MERRASIA - CIMAHA u e
WELCOME CEWTER BAORETEMTION GARDEM .= S
S —
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Back in 20 minutes
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= Before itis
designed, survey
the area - know
the drainage and
topography

= Prior to
construction, stake
the boundaries of
all components of
the bioretention
garden

= Pre-construction
meeting to make
sure details are
understood

= Excavate/grade
carefully
= Drainage is critical
= Use light, tracked
equipment
= Avoid compaction
= Few passes over
soil
= Break compacted
areas
= Work when soil is
dry
= Condition soil w/
compost

Building the Bioretention
Garden

4/10/2013

= Infiltration cell
dimension
dependent on soil
mix infiltration rate
= Revised thinking is
to make it smaller
= Drain pipe - 4” ID
perforated is
recommended
= Bed the drainage
pipe in 1” river rock
and filter fabric
= Sand filter may be
ok
= Min 1% slope to
pipe
= Valve to control
drainage rate

Building the Bioretention
Garden

For Planting: : :
. 9 Building the Bioretention
= Use live plant

plugs Garden

= Plants grow

better when
roots are in the
soil

= Don’t fertilize

= Limit traffic w/in
bioretention
garden

= Water
immediately
after planting

26
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= First year v _ -
maintenance is Building the Bioretention
critical, but... Garden

= If you prepare and
construct the

garden correctly,
less maintenance
will be needed

Elmwood Park Diversion
Metro Comm. College
B Rapid Fire Round

Adjustments in the v
bioretention Bullding the Bioretention

garden may be Garden
(often are)

necessary

= What is designed
and built will take Building the Bioretention

on a life of its own
—and function as
planned

Garden

Installation

27
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g High spot in.swale holding water
back above last bioretention

Scheduling & site management is key
Stabilize, protect cell, compaction

: Repairs to ScourStop
View from top . & swale'resulted in
of diversion = ' significant impaets

Double check all materials, subtle changes have : - g
|asti . t When making adjustments & modifications,
asting iImpac don’t create more problems

. '\;‘ ScourStop Panel

b _!‘ at one of the Wweirs

Adjacent to lowest
bioretention system;
too narrow & steep

“Landscaping” needs as much quality control as . 4! -
other project components Get buy in & get it right the first time

28
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Metro Community College — Fort Omaha

Looking north,
before construction

Availability of Contractors Type of Contractor & Fine Details

sl e ,
Contractors Favorite — Utility Box Pretreatment

29
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A Close 2" Place for Contractor — Vegetated Sump ScourStop

Last Place for Contractor — Retaining Wall Block Who fixes a ‘failed’ bioretention system?

i

City
Designer
Contractor
Community

pal - \
)\ emeene

Sedge Swale — Adapting to Existing Conditions

30
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At the end of the day...Communication is best

Design concept :
Roles & A : :
Responsibility
Adaptation

Always learning... .

Planting the Bioretention Garden

31
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Managing Expectations
The 1t Couple Weeks

The Mature Garden by
Season

33
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Sediment removal

34
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Thank you very much for your time!

Ted Hartsig, CPSS

Soil Scientist, Olsson Associates

Steve Rodie, FASLA

Assoc. Professor/ Landscape Horticulture Specialist, Univ. of NE - Lincoln

Andy Szatko, MCRP

Environmental Inspector, City of Omaha
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