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Stormwater Best Management Practices (BMP) Toolbox
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o General

= CIRP In 2008, _MED ezfatlizhed performance requiremeniz for post-conztruction BRP rl:—quir&m&nts in itz Rules and
Regulations and adopied Chapierz 2 and S ofthe 2000 Maryland Stormwater Design Manual iMaryland

# Bidding on Projects Marual). The Maryland Manual provides the methodology for designing many kindz of pest-censtruction
ztormwater BMPs, including =tormweater ponds, infittration BMPs, fitering 2yvetems, open channel syvstems,

o Plan Review stormeesater wetlands, and =tormwater creditz (e.q., natural area congervation and impervious arsa dizconnection )

: MED anticipated that it would be necessary to adapt itz rules and the Maryland Manual to local conditions and

= Consultant Selection reguirementz. & primary goal ofthe BMP toclkit iz to share these adaptionz. Click on the technology names
below to find dezign, conztruction, and maintenance infermation on the technologies most commonly uzed.in
MSD.
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Bioretention

Bioretention iz 3 depressed landzcape featurs which storsz, filters,
and infitrates stormwater runoff Biorstention iz an attractive Best
Itanagement Practice (BKP) on many developmeniz tbecauss i can
be tucked into greenzpace such az curt and culde-sac-izlands,
zirestzcape, and planier boxss,

Bazic components important to most St Loviz area biorstention
'celle” are vegetation; organic soilthat willdrain wesll and provide
growing media for plants; a graded fiter ofzandz and gravelz below
the =oil; a pgriorated underdrain pips beneath the graded fitter to
enzure the bioretention willdrain; and an overflow structure to pass
=tormz larger than the bioretention dezign =2torm.

= Performance Criteria
m  Bigretention Design Details

= Construction

= [aintenance
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Bioretention Soils
Performance Criteria

Performance Criteria

Storage Volume

A =ignificant factor affecting bioretention performance iz storage volume. Bioretention cells within MSD's
jurizdiction are typically 2ized based on the "stormwater quality volume,” and sometimes the "channel protection
volume.

The waterquality volume iz definedaz W  =P*R _*A where

P = 0.085 feet (1.14 inches)

R =005+ 01*| whereliz the percent impervious area (whole number)

A iz the drainage area (zquare-feet)

(A minimum storage volume of 0.2 inches peracre=hall be met at all zitez where VWQ iz required.)

When =ized for the stormwater quality volume, bioretention =hould provide a minimum storage of 7S percent of
the WQ . Storage i=s conzidered as the volume provided within and above the bioretention =oil (A porosity of 30 —

o percent voids iz typically used for bioretention =oil ) The ponding depth (i.e., =torage above the =oil) =hould be
— 18 inches when bioretention iz gized forthe stormwater quality volume.

3
3

When bicretention iz sized to store the channel protection volume or flood detention volume, stormeater
may pond up to 38 inches deep. The entire channel protection volume 2hould be 2tored in the bazin, and =hould
drain through the fitter bed (Le., no orifice iz needed} In =ome situations typically 1-2 acre drainage areas with
zmall amount of impervious area), flood detention can alzo be nested in the bioretention storage volume. Orifices,
weirs, and other outlet devices are typically needed to releaze flood eventz from bioretention.



Bioretention Soils
Performance Criteria

Filter Bed (Soil Bed) Area

The aerial footprint of the bioretention soil affects the time needed to fully drain the bioretention basin.

A =WQ, *d /[k*(h +d)*t] where

Az = Minimum surface area of filter bed [ﬁE]
Wa = Stormwater quality volume [ﬁE]
d. = filter bed thickness (fest)

k = saturated hydraulic conductivity (feet/day)
h. = maximum ponding depth = 2 {feet]

t; = maximum drain time (days]

Biaretention should fully drain the water quality storage volume within 2 days.

If the bioretention soil meets the matenal specification provided in the BMP Landscape Guide, then MSD
recognizes k = 2 feet/day.
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Bioretention Soils
Design Details

‘Design Details

Typical Section

MSD has developed details illustrating typical sections for bioretention.

Parking_; Lot Detail

Residential 5treet Detail
Retrofit Detail

Vegetation

The Landscape Guide for BMPs provides information on vegetating bioretention.

The primary value that vegetation provides is a deep root structure that maintains drainage through the soil

media. Vegetation should promote social acceptance: bioretention is a landscape feature, as well as a
stormwater BMP.




Parking Lot Detall
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CURE STOR 18 ;S}(:%TIE‘_JEF%TLI:)I‘\ID NOTCHED
36" MAX. PONDING LURE
SLOPE GREATER STORMS SLOPE
P T"}‘—-" o T
/ /P AVEMENT Y . il VW /
AGCREGATE snsra%_ B Vi R AGGRECATE \@%'i
l/;//\/;’{\/;?%//\//\//% S AT, [ uss s /\’k@\{/{/ /j{{\/
3/4" (OR LARDER:‘]%X'. 7 7 NS ) Tk Y
GRAVEL, TYP. A A, A5 BIORETENTION
2" THICK MULCH ;,/ A
NS AR XTILE
N0
<
S . 78NN 6" THICK SAND
MSD TYPE 4 GEOTEXTILE NN e e
e (A5TM C—33 FINE AGGREGATE
FABRIC (SIDES ONLY) Y&W . )
\\\\z\/,ﬁ:;’ 8" THICK 3/8"0 GRAVEL

(ASTM C—33 NO. 8)

6" THICK 3/4"#% GRAVEL
(ASTM C—33 NO. 8 OR 87)

4" SCHEDULE 40 PVC OR SDR 35
FERFORATED FIFE, 3,/8"# HOLES, TWO SIDES,
FACING DOWN, 2" MIN, OFF BOTTOM

TYPICAL SECTION EXISTING SOIL SUBGRADE,
SCALE: 1"=20' TILLED ©R "RIPPER™ 12"
HNOTES: ODEEF BEFORE BACKFILLIMNG

{1) bEE MSD LANDSCAPE GUIDE FOR BIORETENTION SCIL SPECIFICATIONS.

(2] AS SHOWN, MAXIMUM DRAINAGE AREA = 0.5 ACRES. ADDITIONAL PRETREATMENT (FOREBAY OR VERTICAL
SAND LAYER & COBBLE DIAPHRAGM) REQUIRED FOR LARGER DRAINAGE AREAS,

(3} VECGETATION WOT SHOWNM FOR CLARITY. SEE MSD LANDSCAPE GUIDE FOR MULCH & SUGGESTED PLANT LIST.

(4) ALL SAND & GRAVEL TO BE MATURAL, UNCRUSHED

(5) SLOPES SHOWM ARE MAXIMUM. 12" WIDE BEWCHES ARE ALLOWED IN LIEV OF 1:1 SUEGRADE SIDE SLOFE.

(6) MUST BE FROVIDED WITH OVERFLOW IMLET OR OVERLAWD FLOW FATH.




MSD Landscape Guide

The planting soil should be a sandy loam or loamy sand (should contain a minimum of 35 to 60 percent sand, by
volume). The clay content for these soils should be less than 10 percent by volume. A saturated hydraulic conduc-
tivity of at least 1.0 feet per day (0.5 inches per hour) is required. (Without post-construction verification, a con-
servative default value of 0.5 feet per day is acceptable. The design rate may be increased to 2 feet/day if field
observation, post-construction infiltration testing, or other equivalent testing (as determined by the District) is
provided to confirm the design rate is achieved.) The soil should be free of stones, stumps, roots, or other woody
material over 1 inch in diameter. For best results, brush or seeds from noxious weeds, such as Johnson grass,

mugwort, nutsedge and Canadian thistle should not be present in the soils. Placement of the planting soil should
be in lifts of 12 to 18 inches, loosely compacted (rubber wheeled heavy equipment and mechanical tamping de-
vices are not recommended for compaction). The specific characteristics are presented in the following table.

Table 1: Planting Soil Characteristics. Source: Maryland Stormwater Manual

Parameter Value

pH range 5.2 10 8.00

Organic matter 1.51t05.0%

Magnesium 35 |bs. per acre, minimum
Phosphorus (P20z) 75 |bs. per acre, minimum
Potassium (K:0) 85 |bs. per acre, minimum
Soluble salts = 200 ppm

Not Inert Soil!




Site Specific Mix Design Model:
SPAW (Soil Water Characteristics)

ftp://hydrolab.arsusda.gov/pub/incoming/SPAWDownload.html
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Bioretention Soil Research

= Bioretention Effectiveness
= Volume reduction
= Phosphorous (and other contaminant leaching)
= Aesthetic value

= Composition

= East Coast” soil mix
= 90% sand, <10% silt and clay, 3-5% organic matter

= MLG Soil mix
= 60% sand, <10% clay, 1.5-5% organic matter




Sustainable Soil Media

What if...
= An alternative to sand was available?

= Using this alternative would enhance
phosphorous removal?

= A waste product could be recycled?
= AND the alternative was free?



