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WHO SHOULD UNDERSTAND
BIORETENTION HYDRAULICS?

—Engineers, architects, property owners,
municipal officials, contractors, the
community and including those who are:

« preparing engineering plans. s
« designing and/or rewewmg SWQ
systems.

o

. |ng
observation.
« installing and maintaining bioretentiol
basins.
« trying to und
maintenance
« inspecting ti
basin.

4.

quallty_ p ‘:--na

ation of the biorete

BIORETENTION
HYDRAULICS

*Why the need to understand
the hydraulics behind
bioretention design?

g—
—Currently, bioretention basins
are the preferred best
management practice for
small sites.

areas require

WHERE CAN YOU FIND GUIDELINES
TO DESIGN BIORETENTION BA

+As of December 2006, the ODNR Rainwater-a
Land Development Manual has updated the
expected minimum requlrements—for blo\'e
design.

—Reference materials.
—Many municipal jurlsdlctlons, including

design referenc
—Stay current

developments ther sources.




A FACTOR OFTEN CONFUSED FROM
RAINWATER MANUAL FOR
BIORETENTION DESIGN?

“k” Value
— Planting Soil Mix (Chapter 2, pg 71)'»-\

« If you specify the soil mix on this pag
coefficient of permeablllty is:

The Ohio EP. 5
references h used 0.5 ftlday for c
bioretention ing area, but it does
stipulate 0. in the manual.

WHAT “k” VALUE SHOULD YOU
USE?

— A conservative approach would be to take-a
ft/day assumed coefficient of permeabil
could be justified to account for:

— the after settling and use of the plangl
- contractor installation practices.

— “real world” scenarios regard
permeability data. = )f’m

— The Rainwater Manual also indicates
value should be taken from lab values.
(chapter 2, pg 74, item 5); this “k” value | ol

fied eplans,butaosftl k 2
bioretention basin s

tions should utilize

however, yo
0.5ft/day.

WHAT DOES THIS MEAN TO
YOU?

*EX: Given:
WAQv=3000 ft* (Water Quality Volume)
d;=4.0 ft (Depth of Planting Soil)

h,=0.5 ft (Average Height of water abqv. planllng s
mulch)

t,= 1.66 days (40 hours per EPA nqulremenll) ¥

Determine size of hld‘rdentlon vondi
recommended “k” vaw
Rainwater Manual (= /day)

A WenEs) / 3

~ [)(hs + ds)(Es)]

HOW DOES THE DEPTH OF THE PLANTING SOIL
EFFECT THE BIORETENTION SIZING CALUCATIONS?
« EX: Given: .
» WQv=3000 ft3 (Water Quality Volume)..
» k=0.5 ft/day (Coefficient of Permeabilit,

» hg=0.5 ft (Average Height oprter abov p
soll and mulch)

» t,= 1.66 days (40 hours per EPA fénul

» Determine size Iof'ﬁﬁrel:entlon po
planting soil depth is 2.5ft and 4.0

(3000)

B (GSTCLESLITCE:




WHAT DOES THIS MEAN TO YOU?

« Benefits of minimum planting soil depth:

Law. P

— Darcy's Law is a SImMI‘..

through a porous medium, the viscos
fluid and the pressure drop over a given
distance.
— Since Darc!
around the

STORMWATER DETENTION AND
BIORETENTION

« What are good practice de
considerations? 3 )
— Proper overflow inlet cap

overflow risers.
— Berm heights.

MINIMUM ISN’T ALWAYS BETTER

WHY USE A DEEPER PLANTING.
SOIL DEPTH?

e 2
SOIL DEPTH IPOLLUTAME EFFIC

THE PURPOSE OF T

EX: DIAGRAM OF BIORETENTION
AND UNDERGROUND STORAGE




EX: WHAT HAPPENS DURING

EVERYDAY STORM EVENTS LARGER STORM EVENTS?

er was required to store

In this example, e
, the engineer did not account f

*Flow from underdrain sh
detention outlet control ti p of runoff into hlore&entuon basm 0 post, to the 1 ye
detention system begins b the 50 and 100

WHAT EFFECTS THE ROUTING OF
WATER IN THE SYSTEM?

100 YEAR EVENT ' 1
" 50 YEAR EVENT
@ 25 YEAR EVENT

10 YEAR EVENT
@D 5 YEAR EVENT

@ 0.5 TO 1 YEAR EVENT

POSSIBLE SOLUTION!

. Add ariser to redi
consider a grate wi an accept additional flow and
of riser).

. If you add a risel ur conveyance pipe to detei
the total flow to system (size up the pipe).

. Ensure detentiol he ability to contain additional flow
quicker rate whil g required release rate (add extra
storage).




CALCULATIONS?

calculations requires intercor
ponds, and the ‘stl"l'cly__gf r_uho :

ITEMS TO NOTE DURING BIORETENTION
CONSTRUCTION (cont'd)

UNDERSTAND
THE
EQUIPMENT
AND SPACE
REQUIRED TO

UNDERSTAND TH
COMPLEXITY OF
CONSTRUCTION AND
SPECIFYING.

ITEMS TO NOTE DURING BIORETENTION
CONSTRUCTION

BIORETENTION
BASIN SHOULD NOT
BE INSTALLED
UNTIL SITE IS 90%
STABILIZED AND
THERE IS MINIMAL
SEDIMENT LAIDEN
RUNOFF

ITEMS TO NOTE DURING BIORETENTION
CONSTRUC'ﬂON (cont’d)

*COMPACTION SHOULD BEKEF 'h\
MINIMUM; LIGHT COMPACTI©ON
RECOMMENDED.

CQ_M‘PACTION WITHO
MECHAN‘ICAL COMPAC

BE CONSCIENCIOUS
THE MATERIALS ARE
STORED PRIOR TO
INSTALLATION.




DESIGN CONSIDERATIONS

CONSIDER SURROUND
~ CONDITIONS TO INSUF

BE INNOVATIVE AND
CONSIDER MULTIPLE BASI
WHICH MAY BE STEPPED
MATCH GRADE. THIS
EXAMPLE HAS THREE
BASINS IN SERIES WHICI
DROP APPROXIMATE 1 TG
FEET IN GRADE BETWEEI
BASINS.

PLANTINGS

IN ADDTION TO
SPECIFYING PLANTS
WHICH CAN TOLERATE
SATURATED
CONDITIONS, SPECIFY
PLANTS WHICH ADD
AESTHETIC VALUE TO
THE PROPERTY.

THE ROOTS
THE POLLU

DESIGN
CONSIDERATIONS

OVERFLOW

GOOD EXAMPLE
ILLUSTRATING THE
IMPORTANCE OF

UNDERSTANDING WHER
LARGER STORM EVENT
WILL END UP

BIORETENTION IN ACTION

CONSIDER
BIORETENTION BASIN
IS WORKING
PROPERLY WHEN:

* THERE IS NO
STANDING WATER.
*LITTER DID NOT MAKE
IT INTO CITY STORM
SEWER.

*PLANTS ARE HEALTHY
AND GROWING.




BIORETENTION
IN ACTION

(click on movie)

IN BASIN.

FOR ADDITIONAL CONSULTATION

CONTACT:
LEONARDO SFERRA, P.E.
b e "‘.P\
GPD ASSOCIATES,
520 S MAIN STﬁEE:r; SUITE 2531
AKRON, OHIO 44311
MAIN: 330-572-2100
RECT: 330-572-3506
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