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Topics

é Principles for LID Site Design

¢ Drainage Management Areas
Delineation

Definition

Self-treating and Self-retaining DMAs

DMASs draining to
Integrated Management Practices

¢ IMP Selection and Design
¢ Setting up Calculations
m Using the IMP Calculator




LID Site Design Principles
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LID Site Design Principles

low run-on
dscaped or

natural areas




Drainage Management Areas




Drainage Management Areas
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Drainage Management Areas

Possible
IMP
Locations

Municipal Storm Drain -




Options — Pervious DMAs

, ¢ DMA-8
\\\\ DMA 1/,', o Self—treatll’lg?
/'/DMAZ\\\\ L Self—retaining?

e Drain to IMP?

Municipal Storm Drain




é Seli-Treating

®m Drain directly to
storm drain
system

é Seclf-Retaining

m Retain first inch
of rainfall
without
producing runoff

é Drain to IMP

m Use runoff factor
to account for
contribution

Municipal Storm Drain

Best choice may depend on slope and relative elevation




Use a curb to avoid run-on
from self—treating areas

Pix—=

To storm drain

Grade self-retaining areas
to drain inward. Set any area
drains to pond 3"-4"

Municipal Storm Drain

Consider that adjacent roofs or

paved areas could drain to self-
retaining areas (not to exceed 1:1)




Options - Combining DMAs

Option to combine DMAs if they
have identical runoff factors (for
example, roofs and paving) and
drainage is routed to the same
location.

Municipal Storm Drain

Carefully follow grade breaks

and roof ridges to delineate
DMAs




Plan-checking DMAs

¢ Consistency with grading, paving, and
architectural plans

B Some municipalities require the stormwater
compliance exhibit be drawn over a screen of
the grading plan

¢ Sufficient head to ensure drainage across
the DMA and from the DMA to the
receiving IMP

¢ Follow-through in final design and during

construction




IMPs

¢ Integrated Management Practices

é Bioretention facilities
m Applicable to most sites

é Flow-through planters
m Bioretention without infiltration
m Use on elevated plazas and near foundations

¢ Dry wells and infiltration basins
B Good solution where soils are highly permeable

==

¢ Cisterns and vaults
m Used in combination with bioretention




Sizing Bioretention

é Treatment only
m Sized to 4% of equivalent impervious area

m Design to ensure entire treatment area is
flooded prior to overflow

m Class 2 perm layer provides some storage
B Underdrain discharges directly to storm drain

A

18"




ey - p Page
Sizing Bioretention

é Treatment + Flow Control
m A V,and V,
m 12" surface depth and 18" deep gravel layer
m Design flexibility if same volumes are achieved
m Orifice limits maximum underdrain discharge




Bioretention Facility Page

. Overflow structure
Cross-section 24" min x 36" min. 76
Not to Scale concrete drop inlet

Curb cut (or curb
inlet if needed

to ensure

runoff capture)

or manhole with
frame and atrium or
4" min. dia. SDR 35 or equiv. beehive grate,

sweep bend and cleanout Y * openings Walls as needed to

establish constant

min. 2" above overflow level g -
m rim elevation around
- . .
..................................................................................................................................................................................... perimeter of facility
g:\l/ae(ﬁgatj Cobbles or Min. 6" or as
needed to achieve V,

splash block

) R N
Top of Soil Layer TSL Install all plantings to maintain 3" max. mulch if Male threaded pipe
. TSL at or below specified specified in landscape end with cap center-
Specified elevation plans drilled to specified
Min. 18 soil mix Schedule 80 | orifice dia. (Omit

(no perforations)
seal penetration

cap for treatment-

Top of Gravel Layer TGL only facilities.)

. W 4" min. dia. SDR 35 or equiv.,
Min. 12° or as Class 2 perm perforations facing down

needed to .
- (Assume 40% porosity
achieve V, ) g
for calculation of V,) O O O d‘
i To storm drain or
Bottom of Gravel Layer BGL 11 s o 00 reyed discharge
point

24" 6" —_

/k Large diameter closed perforated pipes

Moisture barrier if j\ Native soil, no compaction. or arches may augment storage to achieve V,
needed to protect Rip to loosen.

pavement or structures

Notes:

< No liner, no filter fabric, no landscape cloth.

« Maintain BGL. TGL, TSL throughout facility area at elevations to be specified in plan.
¢ Class 2 perm layer may extend below and underneath drop inlet.

« Preferred elevation of perforated pipe underdrain is near top of gravel layer.

« See Appendix B for soil mix specification, planting and irrigation guidance.

See Chapter 4 for factors and equations used to calculate V4, V, and orifice diameter.
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Sizing Dry Wells =

& Treatment + Flow Control
B AandV

Grate or hatch for
Mmaintenance access

. Sheetflow or

piped inflow

Vault with
open bottom




Bioretention + Vault

Bioretention + Vault
Schematic

Bioretention
Bioretention Facility facility overflow
sized and designed routed to storm
to treatment-only drain
criteria
—_—>

Perforated pipe Orifice limits vault
underdrain routed discharge to storm
to vault drain

>




— CISTERN ACCESS
FOR INSPECTION
AND CLEANING

RELIEF —

V =CISTERN
VOLUME

— FLOW CONTROL
STRUCTURE

CISTERN

OVERFLOW DRAIN

TO RECEIVING

STORM DRAIN —' 1) As8 2 PERM SUBLAYER
(NOT NEEDED FOR CLASS A

ENERGY
DISSIPATION

BIORETENTION
SOIL MIX

istern + Bioretention

DISCHARGE TO
APPROVED

LOGATION {GUTTER,
STORM DRAIN, ETC.)

£ UNDERDRAIN
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Example Site

Possible
IMP
Locations

Municipal Storm Drain -
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Setting Up Calculations

é Secli-retaining Area

DMA Name Square Feet

DMA-8 9350

é Area Draining to Self-retaining Area

DMA Square Surface Runoff Receiving Receiving
Feet Factor DMA Area

DMA-1 1300 Roof 1.0 DMA-8 9350




Setting Up Calculations

é Areas Draining to IMPs

Surfac Runoff
e Factor

DMA-2 1050 Roof 1.0
DMA-4 1300 Roof 1.0

DMA-7 7025 Paved 1.0

IMP
Sizing
Factor

A
V1

V2

Orifice Size:

Rain Min Proposed
Adjust Area or Area or
Factor Volume Volume




Setting Up Calculations

é Areas Draining to IMPs

Area

Surface

Runoff Areax
Factor Runoff
Factor

1.0 1050
1.0 1300

1.0 7025

IMP
Sizing
Factor
A 0.06

V1 0.04

9375

V2 0.05

Orifice Size:

Rain
Adjust
Factor

1.0
1.0

1.0

Min
Area or
Volume

562.5
375.0

468.8

Proposed
Area or
Volume




Example Site

5570 SF

7025 SF

Municipal Storm Drain




Setting Up Calculations

é Areas Draining to IMPs

Area

Surface

Runoff Areax

Factor

1.0
1.0

1.0

Runoff
Factor

1050
1300

7025

9375

A
V1

V2

IMP
Sizing
Factor

0.06
0.04

0.05

Orifice Size:

Rain
Adjust
Factor

1.0
1.0

1.0

Min
Area or
Volume

562.5
375.0

468.8

Proposed
Area or
Volume

1400
400

475

0.6 in.




Sizing Bioretention

475/0.4 = 1188 CF Gravel




he IMP Calculator

Integrated Management Practice Calculator -‘ (B = S

File Tools Help

Project Information

)
=2
»

Surface
All of the project information is required. Please fill in all of the information before editing the DMAs and IMPs.

Project Name Design Goal

@ Treatment Plus Flow Control
Roof Location

Roof APN

Total Area 0 sqft Mean Annual Precip 0 in
Roof

Rn I:If Drainage Management Areas (DMAs) | Integrated Management Practices {IMPs) | Calculation Wamings I Summary Report|

Paved

Paved

Paved
Landscape

@) Treatment Only

1
2
3
4
5
i
7
8
9

=100 b K=

Add New DMA Remove Cumrert DMA Rename Cument DMA

3

~
~

: ’
~_ 1300SF DMA-4
. \'ﬁxf)\'i',"’mf' .
pMa4 > ~-{ DMA3 4000 SF
SN !
IDSP,SF DA 19?05 Locations
.7 1300SF
s g Y

— o = —

... DMA-5.: . TO25SF - =

Total Area (Calculated)
Drainage Management Areas

La_n.dsca_ped ; Integrated Management Practices
Total




Using the IMP Calculator

& Integrated Management Prac lculator [Example Proje " [=rorx ]
e —— - —
File  Tools Help

Project Information

All of the project information iz required. Please fill in all of the information before editing the DMAs and IMPs.
Project Mame  Exampl g,
Location “Your Town
APN 000-00-000
Total An

Remove Cument DMA Rename Cument DMA

Integrated Management Pra

Total G: Total are ot equal the total pr




Using the IMP Calculator

@ Integrated Management Pra
@ Integ gement Prag

File Tools Help

Project Information

Example S
Location Your Town

APN 000-00-000

Al of the project information is required. Flease fill in all of the information befo

e I = .

lator [Example Projeck
|

iting the DMAs and IMPs.
ign Goal
@ Treatment Plus Flow Control

(7) Treatment Cnly

30645 sqft Mean Annual Precip

Summary Report

Add New DMA Remove Curent DMA Rename Cument DMA

13 sq. ft.
0 =q.ft.
1300 sg.ft. (W otz A oes not equal th




sing the IMP Calculator

Project Infarmation
rfarmation is req
Example Ste
Your

000-00-000

Calculation Wamings{8) | Summary Report

P

ainsto DA

Type | Convertional Roof M

Add New DMA Remove Cument DMA Rename Cument DMA

(Calculated)
anagement Areas 30645 =q.ft.
Integrated Ma : 0 sq.ft.
Total 30645 =q.ft. | G: Total area of D ot equal the total pi




sing the IMP Calculator

=[] 2]

Project Information

All of the project information is required. Please fill in all of the information before editing the DMAs and IMPs.

Flow Control

000-00-000

Calculation Wamings(8) | Summary Report

roup ] -

IMP Type Bioretention Facility

IMP

Add New IMP Remove Cument IMP Rename Cument IMP

Tat .
Drainage Management Areas 30645 sqg.ft.

Integrated Management Prac 0 sq.ft.

Total 30645 sq.ft.




Using the IMP Calculator

@ Integrated Management Practice Calculator [Example Projectx

@ Treatment Plus Fow Control

. Treatment Only
DMA-2

' . inual Precip 20 in

#

“ . ") 5

Calculation Wamings(8) | Summary Report

ment |MP




V, =400 CF
A=1400 SF

e IMP Calculator

Integrated Management Prag lator Exam le Projs
@ Integ geme [ I

File Teecls Help
Project Information

All of the project information is required. Please fill in all of the information bef =diting the DMAs and IMPs.

Project Name  Bxampl BeagiEod

Location Your Town

Treatment
APN 000-00-000

sq ft Mean Annual Precip 20 in

Integrated Management Prac

-

ttion Facility

Minimum

Add New IMP lemove Cumrent IMP

ment Areas 30645 sq.fi.
Integrated Management Pra 3050 s=qg.ft.

Total 33655 sq.fi.

(= x ]

@ Treatment Plus Flow Control

Rename Curment IMP




Using the IMP Calculator

@ In ted M ement P
@ Integra lanagement Prad

required.
Example Site
Your Town
APN 000-00-000

Total Area
Calculation Wamings Summary Report

Project Name: Example Site

Project Type: Treatment and Flow Control
Location: Your Town

APN: 000-00-000

Drainage Area 5sf

Mean Annual Precipitation: 20 in

Il. Self-Retaining Areas

Product (Area x Receiving Self-
Runcff Factor) Retaing DMA Area
(sq ft) [B]

Ratio
[A)/B]




Discussion
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