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Compliance

m Mandate

m Client support

m Acceptance of costs
m Structure

m Schedule

m Accountability

&

Project Quality

m Enthusiasm
m |nterest

m Energy

m Synergies

m Opportunities
m Elegance



_ Objectives for Today

m Bring you up to date on the ongoing
evolution of C.3 requirements

m Provide a refresher on LID design for
C.3 compliance

m Discuss common problems and issues with
project design and identify workable solutions

m Share feedback



12:45 Check In

1:00 Introductions

1:10  LID Principles and Objectives

1:25 C.3 Background and Update

1:45 LID Site Design and Bioretention Design—Conceptual Level
2:30 BREAK

2:40  Issues Frequently Discussed

3:30 BREAK

3:40 Bioretention Design Details

4:15  Construction of Bioretention Facilities

4:25  Operation and Maintenance of Bioretention Facilities
4:35  Topics for Future Workshops and Wrap Up

4:45  Adjourn
e oy ™ Ol il VT T
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= Conventional Urban Drainage

- mImpervious surfaces:
roofs and pavement

m Catch basins and
piped drainage

m “Collect and
convey” design
objective




LID Design Objectives

Watershed and Stream Scale

Reduce peak flows

Increase time of concentration

No runoff from small storms
Reduce duration of moderate flows
Reduce runoff volume

Reduce runoff energy

Increase groundwater storage and
stream base flows

Reduce pollutants in runoff
Protect against spills and dumping

Site scale
Detain runoff on site

Slow runoff from leaving site
Infiltrate, evapotranspirate and reuse
Let runoff seep away very slowly
Infiltrate and reuse where possible
Detain and slow flows

Facilitate infiltration

Detain and filter runoff

Disconnect drainage and filter runoff



Green Infrastructure

Urban Land Use Categories
I Potential High Opportunity
|| Old Commercial/Retail
- Old Residential/Schools/Colleges

B Freeway

Open Space, Parks

Trash Management Areas

[ (1 Highest Priority,
5 Lowest Priority)

Planned Priority Development Area

Jate: June 2nd, 2014









C.3 Regulatory History

1987 Congress adds Section 402(p) to Clean Water
Act

1990 USEPA regulations require states to issue
stormwater NPDES permits to large
municipalities

1990 Regional Water Board issues first Bay Area
stormwater NPDES permits

2000 State Water Resources Control Board
“Bellflower decision” confirms municipalities
must require new developments to treat runoff



C.3 Regulatory History

2003 Regional Water Board adds Provision C.3 to
stormwater permit for Contra Costa
municipalities

2005 C.3 implementation begins for projects
creating or replacing an acre or more of
Impervious area

2006 Water Board adopts Contra Costa’s
Hydrograph Modification Management Plan
and requirements take effect. C.3 threshold for
treatment requirements drops from one acre to
10,000 square feet of impervious area



C.3 Regulatory History

2009

2011

AONRS

Municipal Regional Permit adopted, including
LID requirements. Threshold for some land uses
lowered to 5,000 SF of impervious area. Contra
Costa develops current HMP sizing factors and
calculator.

MRP amended, including “Special Projects”
categories. LID requirements take effect,
Including feasibility tests for infiltration and
harvesting/reuse.

Municipal permittees assessed implementation
of feasibility tests and recommended allowing
bioretention as a first choice for LID treatment.



Where Are We Now?

m LID treatment is required

m Runoff may be reduced or dispersed as detailed in the
Stormwater C.3 Guidebook

m Bioretention is LID and may be used without a feasibility test

m Bioretention facilities must meet specific design criteria
m 12" gravel storage layer underneath entire area,
with underdrain at the top
m Vault-based filters or tree-well-type biofilters may be
used only on “Special Projects,”
m Only for a portion of impervious area (table of “credits” on p. 60)
m Document infeasibility of 100% bioretention

m Hydromodification Management requirements apply to
projects with > 1 acre impervious area created/replaced



Outdated

4’6" MIN., OR PER PLAN

NATIVE SOIL, NO
COMPACTION

ENGINEERED SOIL
6" PERFORATED CLASS 2 PERMEABLE

UALDERDRAIN PIPE ROCK
(6" PVC SDR-35)

BIORETENTION FILTER
NOT TO SCALE



Sl PO
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m Projects that create
or replace between: |y
2,500-and 10,000 SF "=
of Impervious
surface

m Effective Dec. 1,
2012

m Use template on
CCCWP website

Walkway

Approx. 200 SF

Approx. 300 SF



- What's Coming in MRP 2.07

m Focus on design standards for LID
m Bioretention
m Pervious Pavement

m Updated hydromodification criteria
m New sizing factors for facilities
m Updated sizing calculator

m Focus on operation and maintenance
m Simplification and streamlining(?)



LID Planning, Design, and Construction

LID CONCEPTUAL DESIGN
AND DOCUMENTATION



LID Design Process

Analyze
Project for

Develop and
Document LID B 3
Drainage Design

Specify LID
Preliminary
Design Details

Coordinate with Site Design and Landscape Design



,Analyze Your Preject for LI

= Optlmlze-the site layout

u Use pervious surfaces

m Disperse runoff

m Store runoff and use it later

m Drain to bioretention or other facilities
to retain, treat, and control flows




Optimize the Site Layout

m Define the
development
envelope

m Minimize grading
m Set back from

creeks, wetlands,
and riparian areas

m Preserve
significant trees




Optimize the Site Layout

m Limit roofs and
paving

m Preserve and use

nermeable soills

m Detain and retain
runoff throughout
the site

m Use drainage as a
design element




~ Use Pervious Surfaces

“m Permeable
avements
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Bioretention

evapotranspiration

Tttt

flow control
orifice

losses
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Infiltration Discharge
(biotreatment)



Bioretention Advantages

m Filtration and pollutant sequestration
m Biological processing and renewal

m No mosquito problems

m Mimic natural hydrology

m Attractive landscape amenity

m Potential use as park or playground
m Low maintenance

m Easy to inspect
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lmporviors Area

rro) it Charaterictics

Criteria
( dereas * refers to fotal site acreage)

» ‘Wa
Comkomr AU

X<%Ac

Urban/Pedestrian
design! in Business/
Downtown Districts?

No density cuterion

Zero surface parking”
2 85% Site Coverage*

V2Ac£X<2Ac

Urban/Pedestrian
design’ in Business/
Downtown Districts

Floor Area Ratio (FAR) 2 2:1;
OR for Residential (Res) projects,
2 50 Dwelling Units (DU)/Acte

FAR 2 3:1; OR Res 2 75 DU/Acre

FAR 2 4:1; OR Res 2 100 DU/Acte

Zero surface parking’

TOD characteristics
Non-auto-use project
FAR 221 OR

Res 2 25DU/Ac

Location Credits (count only one)

within % mu of transit hub?

within %2 mu of transit hub

50%+ of site w/1n
distance

within a Poonty Development Area

100% of site w/in PDA

Density/ EAR Credits

FAR 2 2:1; OR Res 2 30 DU/Acre

FAR 2 4:1; OR Res 2 60 DU/Acre

FAR 2 6:1; OR Res = 100 DU/Acre

Minimized Parking Credits

< 10% at-grade surface parking

Surface parking uses LID

Zero surface parking®




~ Special Projects - Criteria

m Tree-box-type biofilters

m 50 inches per hour
surface loading rate

= Minimum 3.5 feet depth
m Supports a healthy tree or
other vegetation
m Vault-based media
filters

m Surface loading rate of
1 gpm/ft?

m Orifice to control flow to
cartridges




Special Projects - Feasibility

m Reporting requirement to assess the feasibility
of using 100% LID

m Conditions for bioretention feasibility on Special Projects:

m_Level area free of structures and utilities
« Large enough and suitable for landscaping

m Surface drainage or other route for runoff to reach the facility
m Connection from underdrain with sufficient head

m Feasibility of offsite treatment
m Project proponent owns or controls suitable site, or
m Publicly operated mitigation program



DEVELOPING AND
DOCUMENTING A LID DESIGN



LID Design Process

Analyze
Project for

Develop and
Document LID B 3
Drainage Design

Specify LID
Preliminary
Design Details

Coordinate with Site Design and Landscape Design



~ Drainage Management Areas

= Follow roof ridges
and grade breaks

m Different DMA for
each surface type

170




’ m PerVIOUS .MAS > - Use a curb to avoid run-on
- from self-treating areas
o Self-treatlng
m Self-retaining
m Impervious DMASs

m Drains t(_) ; Grade self-retaining areas
Self-retalnlng to drain inward. Set any area

: drains to pond 3"-4"
e Max 2:1 ratio - ;
Impervious:pervious

m Drains to LID facility

. —>
To storm drain




Example -

150'

50'

DMA-1
DMA-2
DMA-3
DMA-4

DMA-5

DMA-6

DMA-7
Total

35700



Sizing

DMA
‘Name

DMA-1
DMA-2
DMA-4

Total>

DMA

Area

(SF)
3200

3200
12400

Post-
project
surface
type
Roof

Roof

Paved

DMA
Runoff
factor

1.0
1.0

1.0

DMA
Area x | Facility Name

runoff
factor

3200

3200 Facility ' Minimum | Proposed

Sizing | Facility Facility

12400 factor | Size Size
18800 0.04

752

a 50'

900




Integrated Management Practice Calculator [Example Project.xml]

File Tools Help

' broie 1 for nation

ALl proje JLanfonaton s re Jano d " ea Callin all of the information before editing the DMAs and IMPs.
. Design Goal
Project Name |Example Site 9

@ Treatment Plus Flow Control
Location Your Town

Treatment Onl
APN 000-00-000 O v

Total Area 33695| sqft Mean Annual Precip 20) in
Drainage Management Areas (DMAs) | Integrated Management Practices (IMPs) | Calculation Wamings(0) | Summary Report

DMAT | DMA2 | DMA3 | DMA4 | DMAS | DMAG | DMA7 | DMAS

DMA Type Drains to Self-Retaini v | [MF Please select
Drainage Area (sq. ft] 1300 Drains to DN DMAS
NRCS Soil Group D

Post-project Surface | Conventional Roof

L

Add New DMA Remove Current DMA Rename Current DMA

| —
Total Area (Calculated)
Crainage Management Areas

Integrated Management Practices
Total







LID Planning, Design, and Construction

ISSUES FREQUENTLY
DISCUSSED



- 3 most common mistakes

1. Didn’t start early enough.

2. Planned 10 peamsssabioctuadreatment
facilities. ” '

3. Postponag
maintain , ‘=
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- = The whole of an action
f = Consistent with CEQA definition
= No plecemealing
m Includes improvements on public ROW
m Swimming pools

m Pervious pavements
m Must meet criteria

m Pavement reconstruction
m Did the drainage change?



The 50% Rule

Criterion in previous
permit (2003-2009):
Project results in an
increase of or
replacement of 50% or
more of existing
development

MRP criterion: Project
results in alteration of
more than 50% of the
previously existing
development




- Development Review Process

Pre-Application [_ Completed = “Deemed
Meeting Application Complete”
Section
Review
Planning Conditions of
- = G
Commission Approval
CEQA
l Review
Detailed Plan Set_and _
. e Permit —  Construction
Design . -
Application
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“Plan and deS|gn your stormwater controls

integrally with the site plan and
landscaping for your project.”

m Drainage Management Areas
m Grading and roof areas and slopes

m Locations/sizes of stormwater facilities
m Conceptual routing of drainage
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~ Options for New Subdivisiof

- >

1. Total impervious area will not exceed threshold
2. “Dispersal will work

3. Improvement plans showing treatment and
flow-control facilities
m Commitment to construct facilities prior to sale
4. Improvement plans showing treatment and
flow-control facilities

m Deed restriction or other legal instrument ensuring lot-
by-lot implementation



Reqwremen{; @f prevuous permlt apply if:
Z P]annmg appllcatlon deemed complete on

~~ or before 12/1/2011







~ Issues With Pervious Pavement

DEVELOPED 8Y
ILDLIFE CONSERVATIO
DEPARTMENT OF FISH AN
RESDURCES ACENCY - STATE OF C

MAINTAINED BY

COUNTY OF MARI}
= HOURS: SUNR)g|
N0 OVERNIGHT A

g

8" ASTM NO. 8 STONE ———
STORMTECH SC-310 CHAMBER
| OR EQUIVALENT
8PVC SDR3S STORM DRAIN
TO OUTLET
= FILTER FABRIC - 3 SIDES
(MIRIF] 140N OR EQUIVILENT

INFILTRATION TRENCH
SCALE: 1°=T



_Pervious Pavement

m [t’s for retention, not treatment

m Only suitable where:
m Grades are flat
m Solls will drain
m Traffic is light

m Current property owner wants the
aesthetic effect and/or cachet

m Future property owners will preserve it



5 Acre
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Best Planning for Parking Lots
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1,000 SF \

/55“:' ] AReAc-1
RETAMNG f =
ACEA /r / <t L ‘m.m,_tj = a] e
/ / - =l s
G me e
Bt LA : — -

\¢’ / psa VL 3 —"""‘ﬂl_::zti_ :m:x:l’:l:’:—'i 7
4/ 5925 5F [ i

7/ ST 2

R
/

Area C-8
3000 §F I 2 50 SF f

; =l A
8,148 5F oy =20

=7 LRkl e
, | .

| 1

|

lv'ﬁzuﬁ AREs

m’%‘z;‘;‘

f, v

AREA: <10 R e

28,430 SF L iTOTeN 2

era

Area c-li
|15, Z00SF

\ ArcA 2  25,BZ55F

<. i

2 e e e R R T S e ~
ST o N e L% 2 e ———




SRR R R A Y

77

EXISTING
BUILDING

ROOF DOWNSPOUTS SHALL BE
LOCATED AS FAR EAST IN
BIORETENTION FACILITY AS

PRACTICAL

vrrisdideds iidiii e

[ L3 TR - -] . |
DMA #1 _ T\ = o DMA #2 Bos xian | [FRESERVE EXISTNG NATIVE
noor/nc:/c'?uc G| b : . : ROOF /AC/CONC| * - &§) - . : Ggg&fq% ggfggsmﬁrjgm
11,350 S| - 2 i \ ; T |
L - ) _ : E (14179 SF) =, | [MAXIMUM EXTENT POSSIEL

CONNECT DRAIN FROM
TRASH ENCLOSURE INTO
EXISTING SEWER LATERAL

a

62'x40.5
CONCRETE
FUELING AREA
= -

CONNECTIONS AT
COLUMNS (TYP)
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Small subdivision on flat site

m Hydromodification
management is required

m Disperse/retain as much roof
drainage as possibleon
each lot

m No inlets —drain curb out to
main street

m Regrade if necessary, and
tolerate a very slight slope

m Bioretention top of soil layer
IS just below curb
elevation—no side slopes

SELF-RETAINING

ST GE PIPED TO FRONTA
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Don’t create pits
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~ Flow Control & Redevelopment

Treatment only Treatment + flow control




Rinretention Faciliyy Page

(r)s¢ =t estiin ~gaL
Jver, S Sulviu( 3 7 6
Curb cut (or curb Not to Scale Concrete drop inlet or
inlet if needed manhole with frame. 24"
to ensure o : min x 36" if access
runoff capture) 4" min. dia. SDR 35 or equiv. required:; atrium or Nl

sweep bend and cleanout beehive grate preferred,

' min. 2" above overflow level Y, * openings r—\
-| Cobbles or Min. 6" or as
_Rplash block needed to achieve V,
B N T LT e o N T T DT SO et

f Soil . i
Teperselteer Ty “Areas Draining to IMPs

Min. 18

Top of GraveriayeriaMIP Name: IMP1 (Soil Type: D)
__IMP Type: Bioretention Facility
Min. 12 Orda$0il Type: D

establish constant
rim elevation around
perimeter of facility

Adjacent _/\

pavement

neede
achieve \ DMA
Post-
Bottom of GraveltayerBEDMA DMA Project DMA | Area
N Area Runoff x
ame;(s ft) SUiface Factor|Runoff -
Moisture barrier if | q Type IMP Sizing
needed to proteci _ | L i _FaCtor_ | _ E
pavement or stuDMA2 | 1,950| Conventional Roof 1.00 1,950 ' Rain i
DMA4 | 1,050/ Conventional Roof 1.00 1,050 SI_M.P !Adjust- Minimum P‘l;oposed
DMA7 | 7,025/Concrete or Asphalt 1.00] 7,025 g ment Area or Volume Sl
———= = |IEACtOY Volume
Total | 10,025 \ Factor :
Area| 0.050 1.009 5065 506
Surface Volume| 0042 1.009 425) 425
Subsurface Volume| 0055  1.009 556| 557
Maximum Underdrain Flow (cfs)| 0.02)

Orifice Diameter (in)| 0.87|



_Flow Control Alternates

Bioretention + Vault
Schematic

Bioretention Facility
sized and designed
to treatment-only
criteria

A =0.04

I 18" soil mix
Perforated p

underdrain r
to vault

LA VSIS At 7 A




Costs and ;USerI' Life

Have heard $25/SF for
planning purposes

Better to estimate
components individually

Amount of concrete work
varies and could be a
significant cost

Useful life of concrete
components — 30+ years?

Sand/compost mix, gravel
and piping should last at
least that long

Plus landscape maintenance

"™ Inflow

Infiltration

il P Underdrain



Pollutant Retention and Buildup

Inflow

P Underdrain

Infiltration






LID Planning, Design, and Construction

BIORETENTION
DESIGN DETAILS



DMAs are as intended e

TOTAL=1064
IMP=992

Al
TOTAL=6354
IMP=4230

DMASs
using a screened
grading plan or
grading plan +
roof plan.

TOTAL=2614
IMP=2270

L LR L)




Make This Happen -

m Bioretention facilities are level so they
“fill up like a bathtub.”




-

15" CuP QUTLET RSER W/ NODIFED
CALTRANS ET\!.I TRASM RACK - .
SFF [ETA 1 0N SHE] -4

Wi =343.60 0" PERF, PPE N
Wv.=545.00 15" STV CUT

rETANNG wal[5]
e :
RN NPERY 157 CMP QUTLET RISER W/ NOOAED
) CALTRANS STYLE TRASH RACK
TEEL SLEEWE UMD WALL [SEE DETALS "D & £ OM SHEET C-41)
SIE SEET C-30 & C- ;
FOR DETALS

COUNTY AFF
BASM VECETATION

Or this



Bioretention Facility
Cross-section
Not to Scale

4" min. dia. SDR 35 or equiv. required; atrium or
i) Walls as needed to
sweep bend and deanout l;eehwegrztseﬂema \/_ establish constant
- 2" above overflow <" 0peENy rim elevation around
=) m perimeter of facility
-_-—___'_‘_"-——-—_

Min. 6" or as
needed to achieve V,

e M N

Install all plantings to maintain ™ 3" max. mulch if Male threaded pipe

TSL at or below specified specified in landscape end with cap center-

elevation plans drilled to specified

Sl | orifice dia. (Omit

(no perforations) cap for treatment-

\ SO PR only facilities.)

Top of Gravel Layer TGL 3] with grout——_ |

4" min. dia. SDR 35 or equiv., ﬁ él
Min. 12-“’ asuo Class 2 perm perforations facing down 24 6"
(Assume 40% porosity

SV for calculation of V) O O O

Bottom of Gravel Layer BGL

Top of Soil Layer TSL

Min. 18*

1 L kLargeaiametefdosedperfomledpipes
msoﬂ.mcompachon. or arches may augment storage to achieve V,

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 undemeath drop inlet.

- Elevation of perforated pipe underdrain is near top of gravel layer, except when zero
infiltration is expected.

- See Appendix B for soil mix specification, planting and imrigation guidance.

- See Chapter 4 for factors and equations used to calculate V,, V, and orifice diameter.
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Curb cut (or curb
inlet if needed

to ensure

runoff capture)

Adjacent _/\ L -|

pavement

Top of Soil Layer TSL

Min. 18

Top of Gravel Layer TGL

Min. 12“ or as
needed to
achieve V,

Bottom of Gravel Layer BGL

Moisture barrier if
needed to protect
pavement or structures

Bioretention Facility
Cross-section

Overflow structure

Not to Scale Concrete drop inlet or

manhole with frame. 24"
. - min x 36" if access
4" min. dia. SDR 35 or equiv. required:; atrium or

sweep bend and cleanout beehive grate preferred,

min. 2" above overflow level

Cobbles or
splash block

Specified
soil mix

Class 2 perm

B el et o = ::::::::::::::::::::::::::::::::@:::::::::::::::::::::::::::. =

Min. 6" or as
needed to achieve V,

Install all plantings to maintain 3" max. mulch if
TSL at or below specified specified in landscape

elevation plans Schedule 80

(no perforations)

seal penetration
seehGELELLLELLLEELD) L L L LI L L L L LU L L L e LU LR EL R L LR EELEEL T P MR PP

4 " min. dia. SDR 35 or equiv.,

perforations facing down 24"

(Assume 40% porosity

for calculation of V,) O O O

Native soil, no compaction.
Rip to loosen.

Notes:
« No liner, no filter fabric, no landscape cloth.

Y, * openings
(=]

Page
/6

Walls as needed to
establish constant
rim elevation around
perimeter of facility

\

Male threaded pipe
end with cap center-
drilled to specified

LL orifice dia. (Omit

cap for treatment-
only facilities.)

Large diameter closed perforated pipes
or arches may augment storage to achieve V,

To storm drain or
approved discharge
point

* 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.

« Elevation of perforated pipe underdrain is near top of gravel layer, except when zero

infiltration is expected.

« See Appendix B for soil mix specification, planting and irrigation guidance.
See Chapter 4 for factors and equations used to calculate V;, V, and orifice diameter.



Geotechnically Difficult Sites




High Groundwater

Lo

®
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23 3 338N



No Storm Drain

T A e e s
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= Where soi'l_ or groundwater 1s polluted
m On plazas or other structures

roug

Cross-section
Not to Scale

4" min. dia. SDR 35 or equiv.
sweep bend and cleanout
Concrete box or \,  min. 2" above overflow level
other structurally sound container Z ; ; Schedule 80 PVC
it N Min. 6° or as needed (no perforations).
Seal penetration

Top of Soil Layer TSL == S e -p——— with grout. Male
in landscape plans Swemiel ipe e

- _ pe pl with cap center-
Min. 18 225 drilled to specified

soilmix | Large diameter closed perforated pipes orifice dia. (Omit

cap for treatment-

Top of Gravel Layer TGL —
e only facilities.)

. Class 2 perm
Min. 12° °'3I5 (Assume 40% porosity O o O
P Waﬂatm of V,)

achieve V, ’ . To storm drain

- or approved
Impervious liner or sealed vault bottom discharge point




Call out elevations

B Outlet structure
m Top of overflow grate
m Underdrain connection

Hinlet

m Flow line at inlet
m Top of curb

m Top of adjacent paving

Bl Soll layers
m Top of soil layer
m Bottom of gravel layer
m Bottom of soll layer

L gy denn -0
_'- R --
-- -—



Owverflow structure

24" min x 36" min.
concrete drop inlet
or manhole with

frame and atri
or beehive grate

4 “ openings

gy
" - N
/ ~ ulchif
P ;  nlandscape
p— -~ o~ ,. Schedule 80
~ [no perforations)

seal penetration

To storm drain or
apbroved discharee



| mix against
drop-off. And/or use
Scourage entry

6" min. or as required to achieve V,

Soil mix

Gravel layer




i . T4 am
>

- M Class 2 permeable

~+ ~ _m Caltrans spec 68-2.02(F)(3) -
"j’ & " .
~ W No filter fabric

‘B Underdrain
m Discharge elevation at top of gravel layer

m PVC SDR 35 or equivalent;
holes facing down

m Solid pipe for 2' closest
to outlet structure

m Cleanout

i~
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 W60-70% Saptt
~ . m ASTM C33 for fine aggregate

‘W 30-40% Compost

m_Certified through US CompoSting Council
Seal of Testing Assurance Program

nstall in 8"-12" lifts
DO not compact

Do not overfill

_eave room for mulch
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Soﬂs Plaﬁtlng IFrlgatlon

= Select plants for fast- drammg soils
m Select for facility location

m Avoid problem conditions
m Overly dense plantings
m Aggressive roots
m Invasive weeds
m Need for irrigation or fertilization



Grasses and Grass-like Plants

Plant Recommendations for Bioretention Facilities and Planter Boxes

R seniific name Light Preference | Size (feet) Watering Tolerates CA
ommon name Sun  Part  Shade | Ht.  Width M H Summer | Heat Coast Flood Wind | Native | Other Notes
Bromus carinatus '
alifornia brome v 2 1 ok v v v v
Bouteloua gracilis : Tolerates no §
blue grama v 15 1 v v v irrigated reme
arex densa
dense sedge v 1 1 v v v v v v
Carex obnupla
Slough sedge v 2 1 v v v v v v
arex praegracilis
dustered fieldsedge | ¥ v 15 15 v v v v v v
arex subfusca
sedge - K4 1 1 v ok v v 4 v | Great for swa
arex divulsa AKA Carex b
Berkeley sedge v v 1 1 v ok v v v coast.

Deschampsia
tespitosa

alifornia fescue

fted hairgrass v v Can look wee
Distichlis spicata Looks like ber
Salt grass v 0.3 3 v v v v v v v traffic, for soil
leocharis palustris ' '
reeping spikerush v 1 1 v v ok v v v v
mus glaucus for graz
; ?n’e wik?rye v 15 2 v v ok | ¥ v v v ghc:aok?ng Iz?wn
estuca californica _
v Vv v 2 2 ok v v v




TS g ol . e =i
T P sl . -~ . N ———
. : = = 15 = =

aping—O&M issues &
 m Avoid filling in or regrading
u No fertilizer™
i Compost tea once per year if needed
m No pesticides
m Clean up as needed and annually

m Add mulch if needed annually
m Compost mulch (aged mulch) recommended

~ Landsec

-
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~ Avoid design conflicts™

~ m Elevations consistent
-~ with grading and
architectural plans
m Facilities do not
interfere with parking or s
pedestrian circulation

m Utilities are located
elsewhere

m Protection of adjacent
paving and structures
nas been considered




LID Planning, Design, and Construction

CONSTRUCTION OF
BIORETENTION FACILITIES
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-~ m Excavation -

-~ m Overflow or Surface Connection

m Underground connection (underdrain)
m Drain rock/subdrain

Soil Mix

rrigation

Planting

~inal




Construction

m Yes, Inspections are needed

m Special inspections (or inspectors)
may be appropriate

m Edit construction checklist and deliver to general
contractor at pre-construction meeting

m Make sure landscape contractor gets the
WEERELES)
m Elevations
m Additions of material
m Fertilizers



- 2-Year Warranty

m Extension of standard 1-year warranty for
landscaping

m Allows identification and correction of problems
during rainy season



LID Planning, Design, and Construction

BIORETENTION FACILITIES
OPERATION & MAINTENANCE



_Current Approach to Verification

" Table C.3.h. — Operation and Maintenance of Stormwater Treatment Systems
City of Eden Annual Report FY 2008-09

Facility/Site
Inspected and
Responsible Party
for Maintenance

Date of
Inspection

Type of
Inspection
(annual, follow-
up, etc.)

Type of Treatment
System or HM
Control Inspected

Inspection Findings
or Results

[Enforcement Action
Taken (Warning,
NOV,
administrative
citation, etc.)

Comments

ABC Company
123 Alphabet Road
San Jose

12/06/08

annual

offsite bioretention
unit

proper operation

Unit 1s operating properly and is well
maintained.

DEF site
234 Blossom Drnive
Santa Clara

12/17/08

annual

onsite media filter

meffective filter
media

verbal warning

Medaa filter 1s clogged and needs to be
replaced.

12/19/08

onsite media filter

proper operation

none

New media filter in place and unit is
operating properly.

1/19/09

onsite media filter

proper operation

Unit 1s operating properly.

GHI Hotel
1001 Grand Blvd
227 Touring Parkway

12/21/08

onsite swales

proper operation

onsite bioretention
unit #1

proper operation

notice of violation

onsite bioretention
unit #2

eroded areas due to
flow channelization

Bioretention unit #2 1s badly eroded because
of flow channelization. Stormwater is
flowing over the eroded areas, bypassing
treatment and running off into parking area.

12/27/08

onsite bioretention
unit #2

proper operation

Entire bioretention unit #2 has been
replanted and re-graded. Raming heavily but
no overflow observed.

Rolling Hills Estates

01/17/09

onsite pond

sediment and debris
accumulation

notice of violation

Pond needs sediment removal and check

dam needs debris removal.




Bioretention O&M

m Inspect inlets, outlets, and side slopes
m Solls percolate

m Check dams and flow spreaders

m Healthy vegetation

m Removal or alteration
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RAIN GARDEN (BIORETENTION BASIN)




Possible new approach to O&M

m |[dentify and delineate facilities
B |INnCrease awareness
m Prevent alteration

m Track locations and status

m Confirm ongoing operation and effectiveness
of individual facilities

m Track rollout of LID across watersheds
m Engage property owners and users
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