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California Growth

< By 2025 California will gain
between 7 and | | million new
residents.

< California’s population will
continue to age: by 2030 the
number of seniors will double and
one in every six California’s will be
over 65.

<= Most of the population increase

will occur in inland counties, but 60%
of the population will be in coastal areas.

California’s

Population

With Population of Califorina’s
Largest Cities

Average number of People
Per Square Mile (By County)

Total California (2000)
33,871,653

R
. 7/ \_ Total USA (2000)
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281,424,602




—lousing Needs

“More than half of the built environment of
the United States will see in 2025 did not
exist in 2000...”

Arthur C. Nelson, Director of Urban Affairs and Planning at
Virginia Tech’s Alexandria Center




So What's The
Problem

Point Source Pollution

Non-Point Source Pollution

Agricultural
Urban

e [MDL

e NPDES

® Anti-degradation

® California Construction Permit




*Rooftops
*Transportation

Corridors

*Parking Lots
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eSidewalks
eRecreational

Facilities
eOther

Compacted areas ——
Derived from the Cityef Olympia, WA ISRS Final Report

Commercial
Development




Fffective

Impervious Area
(EIA)

portion of Total Impervious Cover
that is directly connected to the

storm drain network
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Urban Pollutants
of Concern

Sediment
Nutrients
Pesticides

pH (acidity)
Pathogens
Heavy Metals

Temperature

Litter and
Debris

Other Organics
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Better results with only 50% removal.
It all depends on the input.

¢»@.

80% removal
50% removal

Percent Removal
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Maintaining the
VVater Balance

Runoff reduction

Pre and post volume and rate of runoff
need to be the same.

Preservation of drainage basin if over
50 acres).

Time of concentration needs to be
equal or greater than before the
project.




Impact of Volume
Reduction on lotal Load

100 mg/L
pollutant
(average or
mean)

1,000,000 liters
of stormwater
(multiple storm
events)

Total load

of pollutant
=100 kg

500,000 liters
of stormwater
(multiple storm

50% volume

‘. reduction or

500,000 liters
(multiple storm events)

50 mg/L
pollutant
(average or

events) mean)

N

Total load

of pollutant
discharged

over time =25 kg

In this example, the BMP removes 75 kg or 75% of the “total load” of this pollutant.
The “true” performance of this BMP is only apparent when we factor in the impact of

volume reduction and calculate the total load of the pollutant.
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Conventional vs Cluster Development




Low Impact Development




Try It - You'll Like It




Image of LID




Hidden Creek
Pleasant Hill, CA

What LID Can Be







Factors
Influencing BMP
Performance

BMP Performance is not consistent
and will vary base on the:

*Design

*Soil type

*Depth of sail

*Historical land uses

*Rainfall patterns

eLand uses in the drainage area
*Age of the system

*Upkeep and maintenance




Phosphate (PO,)

Al-O (gibbsite or kaolinite)
Fe-O (goethite, hematite, FH)
LR
0.‘ e
L
o’.

Finding a Balance

Organic Acids
Malate
Citrate

Oxalate

Infiltrate urban runoff at an
acceptable rate

Allow sufficient residency time
for sorption of constituent
pollutants

Design for the long term
sustainability with a minimum
of maintenance.




Clay Soills

» Low Impact Development can work
on most types of soil.

» Low infiltration rates before - low
infiltration rates after

» Need to provide reservoir to
accommodate percolation rates.

» May need to provide an under-drain.

» Need a bypass system for high water
events.




Soil Type

Sand
Loamy Sand
Sandy Loam

Leam

Silt Loam
Sandy Clay Leam
Sile
Clay Leam
Silty Clay Loam
Sandy Clay

Siley Clay .
Clay 0.5

Infiltration Rates By Soll Type
Under Saturated Soil Conditions




Target Pollutant

Minimum Fill
Media Depth

Target Infiltration Rate

Other Design Guidance

TSS

No minimum fill
depth required

Any rate is sufficient. 2 to 6
inches per hour recommended

If high TSS influent, fre-
quent maintenance required.

Pathogens

No minimum fill
depth required

Any rate is sufficient. 2 to 6
inches per hour recommended

Limiting plant coverage
allows more direct sunlight
to kill pathogens.

Metals

18 inches

Any rate is sufficient. 2 to 6
inches per hour recommended

Must keep top layer of cell
from being saturated for
extended periods.

Temperature

To be determined.
Conservatively, at
least 36 inches

To be determined. Slower

rates may be preferable
(less than 2 inches per hour)

Introduction of IWS volume

at the bottom of the cell may
reduce effluent temperature.

Total Nitrogen (TN)

At least 30 inches
(36 inches preferred)

1-2 inches per hour.
Slower rates are better.

Introduction of IWS

volume may reduce
TN concentrations.

Total Phosphorus (TP)

24 inches

2 inches per hour

A low P-Index is essential.

Recommended range is
from 10 to 30.

Infiltration Rates




Bloretention Areas




Bloretention Areas




Sand - 50-88%

.02-.04 grain size

Fines - 8-30%

Clay <5%

Organic - 8-30%

Designed for an

Infiltration Rate of
|.5 in/hr or 36 in/day

Depth of at Least
24 inches

Microbial Inoculation

cngineered SOl




PERCENT FREQUENCIES OF >=.01in, >= 25in., & >=1.00in.
PRECIPITATION-DAYS - DOWNTOWN LOS ANGELES
(JULY 1921 THRU JUNE 2007 PERIOD of RECORD)

KEY:

Percent Frequency of >= 0.01" Precipitation-Days

Percent Frequency of >= 0.25" P recipitation-Days
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Rain Fall Events




Bioretention

Results: Field Studies

m Beltway Plaza
B Peppercorn

O Ny HS-A
@'Vvash. Heights
| Ny HS-B
@iyYash. Bus Park
B Average
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Pollutant Removal




VOLATILIZATION
TRANSPIRATION

selenium,
ACCUMULATION I TCE & PCE,
* 8 + metabolites

mercury,

hea.vy mc?als, RHIZOSPHERIC
radionuclides iz ‘
TCE/PCE ETABOLISM

metabolites *

metals, organics,
& radionuclides
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heavy metals l
radionuclides PCE

SOIL & SEDIMENT
STABILIZATION

Phytoremediation




It’s Alive!
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Decomposition




A
©
m
<L
=
O
I_L
&
©
©
&
O
af




Street [rees

» Urban areas in 2003 had 21% less tree
canopy than they did in 1993.

» Average life expectancy for urban trees is /7
years.

» Causes for tree death:

Poor Soil
Compaction
Inadequate drainage
Utility trenches
Tree Grates

Excessive paving




Structured Solls for
Urban lrees

RFoured-In-2Lace Concrete
Ch

- Ahalt Ravenent




Site Design: Porous
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Site Design: Porous Pavers




Reservoir-12”
Reverse bend trap or nﬁﬁ;:;
hooded averflow set w\

4" below top of o
planter - { Plantings

18"
growmg
meadium

12" Gravel
(3/8" to 5/87)
or other
approved
material

Sub-grade or

\ existing soil

Pipe to apiir oved disposal Section Not to Scale
point (see Section 1.4),
bottom or side-out options

Buulding

- Downspout

Gravel /Splash block
~ Filter fabric

Structural walls w/
waterproof membrane

___Perforated pipe to run
length of planter
Waterproof
building as
needed

Foundation drains
as requured




Rain Gardens




Extensive Green Roofs




Water Collection

Santa Monica Library




Wetland __
and lake //

i;‘ :
system /¥

Infiltration
system
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Grass swale and gravel trench syslem
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floodway

Reglonal Approach
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Flood Plains ana
VWetlands




Nutrient Removal

TP

Inflow . Inflow




Using Natural Systems

Drainage Area
€——— Streamway ———> 30 sq. mi.
floodplain terrace
thalweg Streamway
W A 120 * DA 043 =518 ft

Streamway
Concept

dominant discharge
channel

Salt Creek
Vinton County, Ohio




FInding the Balance

< Protecting the Environment

<Using Natural Resources to Meet
Water Quality Requirements

< Allowing for Growth and
Development

< Ensuring Natural Resources for Future
Generations

<Increasing the Current Value of Your
Community







