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Types of Treatment Measures
= “Pre-LID” Era

e C.3 treatment requirements took effect in
2003 and HM requirements in 2005

* First treatment measures installed ~2005

* Projects had wide range of treatment choices

= “LID” Era

e LID Treatment requirements took effect
December 1, 2011

* Projects now have more limited choices
* Projects may include trash capture devices”™~—
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Pre-LID Treatment Options

" Landscape-based measures
* Vegetated swales
* Vegetated filter strips
* Bioretention and flow-through planters

" Proprietary systems (vaults and filters)
e Catch basin inlet filters
* Hydrodynamic separators
* Media filters in vaults (including tree well filters)

= Detention basins
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LID Treatment Requirement

= “LID treatment’ is
defined as:

* Rainwater harvesting
and use,

 |nfiltration,
* Evapotranspiration,

 Or, if these are
infeasible,
biotreatment.
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LID Treatment Options

Rainwater cisterns Harvest and use
Pervious paving* Infiltration
Infiltration basin Infiltration
Infiltration trenches Infiltration
Bioretention areas Evapotranspiration,
(unlined, no underdrain) | infiltration

*Pervious paving is a “site design” measure but may be ..o
Water Pollution

combined with infiltration trenches Prevention Program




Special Projects

= Special Projects are high density and transit
oriented development projects that may receive
LID treatment reduction credit

= Regional Water Board adopted Special Projects
criteria on November 28, 2011

= Some projects with
certain characteristics -
may use media filters
and tree box filters
for treatment

Water Pollution
Prevention Program



LID Treatment Measures
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What Are Biotreatment Measures?

" Landscaped-based treatment system that filters
stormwater through “biotreatment soil”

= Designed for long-term infiltration rate of 5 in/hr

= Pollutants removed via filtration, adsorption, chemical
and biological transformation, and uptake by plants

= Soil must be suitable to e o 3 _,,- =
support healthy plants . s

= Typically have an under-
drain that conveys filtered
stormwater to the storm

drain system Bioretention Area, ma_

. . I~
Brisbane City Hall .00 o
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Biotreatment Soil Specifications

Specified in Attachment L of the MRP and
included in Appendix L of C3 Technical Guidance

Designed to sustain healthy,
vigorous plant growth and
maximize stormwater runoff
retention & pollutant removal

Consists of following mixture:
* 60%-70% Sand
* 30%-40% Compost A s B S
Specifications for sand and Bioretention Area,
com pOSt are included Serramonte Library, Daly City

List of soil vendors available ——
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When Is a Bioretention Area
Considered “Biotreatment’ ?

= Itis BIOTREATMENT when:

* |tisinfeasible to infiltrate the design runoff volume

* An underdrain is provided that conveys treated runoff
to the storm drain system

= It is BIOINFILTRATION when:

* There is no underdrain and the design runoff volume
can be fully infiltrated, or

 An underdrain is placed above a storage area (drain
rock) that can contain the design runoff volume and
conveys excess treated runoff to the storm drain

= Both are called BIORETENTION — important to
know what the design configuration is _~
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Bioretention Cross Section

QFTIONAL MOUNDING PARAMETERS:
PLANTING MOUNDS CONSTRUCTED OF BSM MAY BE

NOTE:
SURFACE AREA OF THE BIOTREATMENT SOIL SHALL EQUAL 4% OF THE

PROVIDED SUBJECT TO MUNICIPAL APPROYVAL TOP
AREA OF THE SITE THAT DRAINS TO TREATMENT MEASURE, UNLESS OF NOUNDS AT LEAST 2" BELOW CREST OF

SIZNG CALGULATIONS ARE SUBNMITTED DEMONSTRATING THAT PROVSION

C.3 REQUIREMENTS ARE MET USING A SMALLER SURFACE AREA OVERFLOW RISER, LOW POINTS NO MORE THAN 12°

BELOW CREST OF CVERFLOW RISER
OVERFLOW RISER WITH GRATE
CHRISTY V12 12°12" DRAIN BOX OR APFROVED EQUAL
OOME GRATE MAY BT ADEQUATE IN SOME CASES,
SUBJECT TO LOCAL AGENCY APPROVAL.

E6—INCH MINIMUM
/TZ—INCH MAXINUM

CLEANOUT WITH CAF AT FIN.
GRADE (SEE MUNICIPAL
STANDARD DRAWNG)
BEGINNING OF LINE.

AEQVE LUW PUINT OF PLANTING AREA

|FEEEEEEEEE)

N

B" MIN PONDING

e

MIX PER SPECS.

AN Ex

F A A
9.
4" MIN i
PR W e
ﬁ'
- GRAVITY DRAIN TO

STORM DRAIN OR

— DISCHARCE;
BOTTOM-OUT OR

—w  SIDE-OUT OPTIONS

(USE CHRISTY V12

12" NIN OF CLASS Il PERMEABLE — '
ROCK FER CALTRANS SPECIF]CA]]GV

PERFORATED OR SLOTTED SLCPED

UNDERDRAIN (SLOPE AT 0.50% MIN) DRAIN BOX FOR
WITH PERFORATIONS DOWN. SEE PLAN NATIVE SOIL SIDE-QUT OPTION)
FOR CONNECTION TO C.B. & FOR DO NOT COMPACT
INVERT ELEVATION.
e
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Bioretention Cross Section

“Bioinfiltration” “Biotreatment’

Unlined, with Lined, with
underdrain near underdrain at
top of drain rock bottom of drain rock
——]
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Bioretention

= -

. PONDING DEPTH=D:
MULCH- 0.25' ——F
CAPTURE = 5
VOLUNE— PLANTING MEDIA- 1.5 [
EFFECTIVE - L
JFE | CHOKING STONE- 025
GRAVEL-
(g CUTFLOW
NOTES: NA,T'YES,O“' == : -] E
(1) OVERFLOW DEVICE S
@ SLOTTED 6" MIN PVC PIPE UNDERDRAIN
(3 OUTLET PIPE
() MEDIA POROSITIES: MULCH, PLANTING MEDIA, SAND = 0.25 FT/FT;
CHOKING STONE, GRAVEL = 0.4 FT/FT
~
I~
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Flow-through Planters
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Flow-through Planter

S:p”;mhl US:U!IHN!; E'\SAUE |EQS
PLANTING MOUNDS CONSTRUCTED OF BSM MAY BE
T PROVOED SUBJECT TO MUNCIFAL APPROVAL. TOP
\ OF MOUNDS AT LEAST 2" BELOW CREST OF
CLEANOUT WITH CA® AT FIN. \\ OVERFLOW RISER, LOW POINTS NO MORE THAN 12"
BELOW CREST OF OVERFLOW RISER
g:ﬁg,l%z%: L:'NCL';AL / OVERFLOW RISER WITH GRATE
ANING B—INCH MINALN
EEGINNING OF LINE. 7 12-INCH MAXIMUM ABONE LOW
POIMNT OF PLANTING AREA

BIC-TREATMENT SOIL MIX (BSM)
PER SPECS.

K

Place underdrain  ~

t bottom AR P =

16" CF CLASS Il PERMEABLE ROCK a4

PER CALTRAMS SPLCINCATIONS y
FERFORATED R SLOTIED SLOPED
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Flow-through Planter

Use of a flow spreader helps distribute flow over
the length of the planter
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Infiltration Trenches
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Infiltration Trench
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1 = Observation well

2 = Pea gravel filter layer (optional)

3 = Filter fabric on sides and bottom

4=3" -5 deep trench with2” — 6" diam. stone
5=6" deep sand filter layer or filter fabric

6 = Pretreatment in vegetated filter strip
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Permeable Pavement




Permeable Pavement

= Considered a site design measure so not included
on inspection list; may inspect while on site

= May be combined with an infiltration trench

EEEEE 5° 72 AF’PMATEI.T’ a° STREET SIDE
| — COMCRETE SEPARATION BAND
W/ REEAR AEINFORCENENT
EgSHEEJl‘ -
BELGARD PERWEABLE TS @ 247 00 STALGERED
FAVERS (555 NOTE NO. 11) o T,
[T
comener vemmen cumn 1 II',—n.::-. & DEDDING GRAVEL
W/ FESAR REINFORCEMENT a ) : .
(4 HEBAR - B w4 H
POSTS B 247 0.0 i :
W,/ WM. 8% EMSEDMENT, gt e kB
Z EA LOWGITUDMAL BARS FuLl |7 0 e ne Mgl - 0o 3 1
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Rainwater Harvesting
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Rainwater Harvesting

Few large scale systems have been installed to
date in the Bay Area

Most systems have not been designed to meet
stormwater treatment requirements (so do not
need to be inspected for compliance with C.3.h)

New rainwater harvesting system plumbing
codes take effect January 1, 2014

2013 California Plumbing Code (Chapter 17 ) has

information on maintenance and inspection:
http://www.iapmo.org/Pages/2013CaliforniaPlumbingCode.aspx

UUUUUUUUUUUUUUUUUU

Water Pollution
Prevention Program



Vault-Based
Treatment Measures

= Facilities are below grade

= “Qut of sight, out of mind”
“ More likely to have standing water
" May require confined space entry

* Manufacturers offer maintenance
services
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Hydrodynamic Separators

= Removes gross solids (e.g., trash) and large
particles via centrifugal force

= Often contains standing water
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Media Filters

Removes small particles and adsorbs pollutants

(depending on media)

Can have standing water in vaults if no underdrain

Cannisters need replacement at specified intervals
Since 12/1/11, allowed for use at Special Projects only

LETING T3
Ar AIRLOCK CAP WITH CHECK 'WALVE

FLOW SPREADER

INTERNAL
HIGH
FLOWY
BYPASS

OUTLET
PIPE~

OUTLETS
OUTLET BAY
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Inlet Filters

= Media filter trays that fit around the edge of a storm

drain inlet
= Tendency to clog easily; need frequent maintenance

= Not approved for treatment by Regional Water Board

Water Pollution
Prevention Program




Proprietary Tree Box Filters

= |Infiltration rate of media exceeds biotreatment
requirement

= Use may be allowed for Special Projects

= Tree box filters with bioretention soil media are
considered LID

reated Stormwater

Tr St al
Underdrain System



Other “Pre-LID”
Treatment Measures

“Vegetated swales
“ Detention basins
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Vegetated Swales

“ Treat runoff via filtration through plants as water
moves across the surface

“ Treatment depends on detention time in swale

" Some swales have amended soil and underdrains

How do you know whether it
is a swale or bioretention?

“Swales generally have inlet at
one end and flush outlet at the
other

“Swales have to have linear
shape and slope

“Check the plan and detail!
(“bioswale” may be either)




Detention Basins

= Treat runoff by detaining and allowing particle-
bound pollutants to settle

= Some infiltration may occur through the bottom

= Can be designed for multi-purpose flood control,

water quality and/or hydromodification




Hydromodification Management
(HM) Facilities

" Provide detention and controlled outflow to
meet pre-project flow conditions

= Detention can be in surface basins, subsurface
vaults or large diameter pipes

= Qutlet structures are key to proper performance;

need to avoid clogging




Inflows: site runoff after

H M Ba Si n O UtIEt reductions from site design,

infiltration or other retention
measures

Structure %

Discharge to
stream

<

o Bottom infiltration
¥ Y where applicable

* Most outlet structures have a combination
of weirs and orifices to achieve the pre- vs.
post-project flow matching criteria P
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For More Information...

= C.3 Technical Guidance Manual
www.flowstobay.org
(click on “Business’, then “C.3")

* Chapter 6 — Treatment Measures
* Chapter 7—HM Measures

e Chapter 8 — Operation and Maintenance

* Appendix G — Maintenance Plan Templates
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Questions?

Jill Bicknell
408-720-8811 x1
icbicknell@eoainc.com

Peter Schultze-Allen
510-832-2852 x128
pschultze-allen@eoainc.com
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