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\What 1S Sustainable?

“IVleets present needs without
compromising the ability of: future
generations to meettheir needs™
(UN'Conference,1987).

Preserves and butlds “natural
capital® 1.e. clean air, water, good
soll, forests, wetlands, etc.
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WHOLE SYSTEMS APPROACH




Garcden/ Garden Stuclhy,
City, of: Santa Momica

Traditional Garden Native Garden



Garden /Garden Stucly
City of: Santa \Monica

garden\garden Water Use
Comparison 2004-2010

Gallons

Native Garden ‘
Traditional Garden

100000 200000 300000 400000 500000 600000

W Water Use (in gallons) 482330 92673




Garden /Garden Stucly
City of: Santa \Monica

garden\garden Green Waste
Comparison 2004-2010

Native Garden
Traditional Garden

0 500 1000 1500 2000 2500 3000

Traditional Garden Native Garden

m Green Waste (in pounds) 2385 1491




Garden /Garden Stucly
City of: Santa \Monica

garden\garden Labor Comparison
2004-2010

Native Garden

Traditional Garden




[Ceast Favorite Garden Activities?

Manzanita berries “Little Apples”



[Ceast Favorite Garden Activities?

10. Planting

. Pruning

. Deadheading

. Spraying (chemicals)

. Digging/ tilling

. Turning Compost Pile

. Watering

Fertilizing/ Amending
. Mowing

. Weeding

P NWNOUIOoO N 0O

Manzanita berries “Little Apples”



[Least Favorite Gardening
Task:
\Watering



qihere exists a fusion-
pased desalination
technology...,



qihere exists a fusion-
pased desalination
technology...,

It*s called RAIN!



iiie, Water Cycle

e ——
Water storage in Water storage in the atmosphere Condensation

ice and snow /
s Sublimation
B

2

P Precipitation Evapotranspiration

-reshwater
storage
Water storage
in oceans




How to Read Your Utility Bill Statement

Your utility bill gives you information about your water usage and other
charges on your utility bill.

Key Information At-A-Glance H@}kg‘( BILLWJ -
This area provides the telephone numbers to call for billing and other tHPHAMEN)

; > Water\Wastewater Emergency: (850) 803-6328
- = M-F, TAM-4PM
service-related questions or concerns. CITY OF MOUNTAIN VIEW Fil Poli?:e Dept | (650) 803-6344
fter 5

o . . ) 500 CasTRo STREET, Post OFFICE Box 7540 ys, and weekends)
0 Account Infermation: A summary of your billing information, including MOUNTAIN VIEW, CALIFORNLA 94039-7540
ape L . WWW mountainview. gov 1234-567890.00
the I:_:llllng dates, amount due and due d;te_ Mote: if payment is not. Customar Neme: JANE DOE
received by due date, finance charges will be added to your next bill. Service Address: 123 ANY ST
JANE DOE Bill Date: 03/07/2011
i 2 123 ANY ST Service From: 12/15/2010
Water: A breakdown of water usage by tier in the rate structure and is NDORTAIN YIEN) Cal BAusE Service To. 02/15/2011
based on meter size, usage and number of days in the billing period. Days In Billing Period: &3

" Payment Due By: 04/06/2011
Note: one unit of water equals 748 gallons. e sl i A

G RatelUnit Units Used Cost | [Bill Details

Water Usage: A summary of water usage with a 12-month graph
comparing your water usage for the current year to the previous year. e - S

Mote: single-family residential customers have an additional bar Trash Residential 32 Gal
showing the average water usage for all single-family homes. fubratal

1.654 6.1567 10.25 Water
3.407 13.8033 47.03 Meter Charge

Prior Balance

- = q Paymente Received
Bill Details: A breakdown of the Tolal Amount Due.

Water is the total of the Cost in section €. 5

Meter Charge is based on your meter size and days in your billing I I I I

period (this pays for the fixed costs related to water operations and
maintenance).

Toeal Amount Due:

Jan. Feb. Mar. Apr. May June July Aug, Sepr. Oct. Nov, Dec,
[[JGurrent Year [l Previous Year Bl City Average

Current Paried 63 237
Prior Pariod 19 56 2583
Same Period Last Year 17 &4 128 wsev DO NOT PAY wwev
Water Meter Readings: Auto Pay-Paid 10th Day From Bill Date
Current Prior Total
1615 1595 20 B L LT T L
M - A *DO NOT PAY** indicat that h A d Attend a Free Gardening Clasa
essages: message Indicates that you have signe Call or Hsit our website:

up with the CiFy to ha\.re_ your bill éfuut-:?maticall',ur p_aid. No_ payment needs Hatax Congaryation (E50) uslsims‘aégv
to be sent. This area will also periodically contain special-interest HP T bt ST Fe P
messages from the City. ré'Iﬁ“iZCJ“;fifE;iyﬁifl“‘p’l‘i,'.'fum ax
call {650} 903-6317 for details
Payment Coupon: This portion should be returned with your payment Rk Rt i oo WK faymant =

made payable to the City of Mountain View and mailed to the address @

on water usage for commercial customers.

Sewer is a flat rate for residential customers and a variable rate based Q M—U-%———-——giafa?m—'?ﬂ?-ﬁél@ﬂi@&

Trash is a list of the type, size, number and frequency of containers.

indicated. Please write your account number on your check. Other
payment options are:

Automatic payment through the City (call 650-803-6317). gllﬂ'g SF;;S:%NTMN VIEW : f;l:nmlﬁﬂﬂ
o
Automatic payment through your bank. P.C. Box 60000 1234-567890.00

» 04/06/2011
Drop box at City Hall (left of main doors). Ran.Franches; -G B3100-2010 5155.14

***Rjuto Pay Do Not Payw++
Payment by phone with credit card (call 650-903-6317). ¥ Y

Payment in person at the Finance and Administrative Services
Department (2nd floor of City Hall).

CCF =100 cubic feet, 1 CCF = 748 GALLONS OF
WATER, 1 CF =7.48 GALLONS
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Energy Used for\Aater:

15-20% of all energy used in
California is water related (cleaning,
moving, heating)

The State Water Project



V\ater: Use in Bay, Area Home

115,000 sqguare foot lot, pool; low Water landscape

About 120,000

gallens per e

year 25,000+ g ] »

90,000 gallens 20.000: O Average

inside house 5997 I .
10,000 [ |

30,000 gallons, . ..,/ -

outside house 0

Dec- Feb- Apr- Jun- Aug- Oct-
Feb Apr Jun Aug Oct Dec

About 30 percent for outdoor use



Hiy/drozoning




\Water: Use Classifications of
[fandscape Species (WUCOILS)

A Guide
to

Estimating Irrigation Water Needs
O-f v : e
Landscape Plantmgs- Ba e
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Hland watervs. Spray. Vs. Drip=

Hand watering — 33%

Irrigated acres, in thousands, 2000, less water: than average
by type of irrigation y ]
Spray. Irrigation — 55%
More Walter.

29,400 28,300

Automatic watering —
0 47% more water

B Sprinkler [} Micro [} Surface Drip Irrigation — 16%

MOore water

* American Water Works Association Research Foundation’s study

Change your controller at least 4 times per year
Dec — Off Mar-50% June —100% Sep —50%
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- Handwater:

(Case Stucly
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(Case Studly - Hancwater




Creating a LLush Gardenwitn CA
Natives

Mountain View

Description:

L_earn about design techniques for creating a lush look
with beautiful CA natives, grasses and low water use
plants.

Instructor: Leigh Gronet

Location: Mountain View Library, 585 Franklin St.,
Mountain View

Date: Saturday, April 14, 2012

Time: 1:00 PM - 4:00 PM



Save more time by adcing a little
IFrigation. . ..



Components ol Drp

[Frigation

\alves with filters and
pressure regulator

Drip emitters
Inline emitters
End caps

Built-in Pressure
Regulator 40 PSI



o Drp lrrgation Methods

Per: Plant Method

= Add emitters per each
plant

= More efficient when
plants are small

m [_ess expensive to install

= LLimits root and plant
growtn

= Requires more
maintenance

= Some adjustments for
differing water
requirements




Two Drplrrigation Methods

Grid Method

= \Waters all the
soIl, mImics
rainfall

= [nefficient when
plants are small

s Better long term
for-growth

= More expensive
to Install

= Must hydrozone!




Supstriace Drp lrrigation for [Lawns

Lawn uses subsurface
drip irrigation—
Recommend Netafim
Techline CV products




By -Smart’ Controller
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*Use weather information to
determine precise water needs,
adjusted daily

«Some charge monthly fee for
connection to weather station

eMany manufacturers




[Landscape Replacement Relbates - Santa
Clara \alley \Water District

Quialifying Irrigation Hardware and Rebate Amounts

Rain Sensor

High-Efficiency Nozzles

Dedicated Landscape Meter

Rotary Sprinkers or Spray Bodies with Pressure
Regulation and/or Check Valves

Weather Based Irrigation Controller, 1-12 Stations*

Weather-Based Irrigation Controller, 13-24
Stations*

Weather-Based Irrigation Controller, 25 Stations Or
Greater*

Up to $50 per sensor

Up to $5 per nozzle

Up to $500 per meter

Up to $20 per set

Up to $300 per controller

Up to $700 per controller

Up to $1,000 per controller



Drought=holerant Plant References

= California Native Plants for the Garden™ by.
Bornstein, Fross, and O’Brien

s Care and Maintenance of: Seuthern
California Native Plant Gardens™ by
O’Brien, LLandis, and Mackey

. Plants and LLandscapes for
Summer-Dry Climates™ by East Bay MUD

= “L_andscape Plants for California Gardens™
by Bob Perry




[Least Favorite Gardening
Task:
Fertilizing
(With chemicals)



The Soil Problem

IZ0sS ofnatural
capital:
No top soll
L_ifeless soil

Benefits of healthy
SoIlS - = H?
= Support plant . ;:“:::g‘:;;f@w
grOWth ) o e U,

s Holds water
s Cleans water



SOl pProtection

ST 7‘\

No top soil at new housing development,
Water puddles, won’t soak in
Won’t support plant life



SonBielogy = It*s Alivel

The Soil Food Weh

/fﬂ

Arthropods

Shredders
Nematodes

Root-feeders

Arthropods

ﬁ Predators
Nematodes
Fungal- and

hacterial-feeders \

Fungi
Mycorrhizal fungi

Saprophytic fung| /"’“ Nematodes

Predators

Shoots and
roots

5 i Om;c—\ "™ Protozoa

Matter ‘ Amoebae, flagellates,
Waste, residue and ’ Y} and cillates
metabolites from P

plants, animals and Bacteria

microbes.

Animals

First trophic level: Second trophic level: Third trophic level: Fourth trophic level: Fifth and higher
Photosynthesizers Decomposers Mutualists Shredders Higher level predators trophic levels:
Pathogens, Parasites Predators Higher level predators
Root-feeders Grazers




Nitrogen Cycle

Nitrogen in w b
atmosphere (N3)

Nitrogen-fixing
bacteria in i
root nodules ey Nitrates (NO;™)
of legumes -
Decomposers

{aerobic and anaerchic
bacerna and fung)

Ammonification Nitrfication @

g~ (8 e o

Nitrogen-fixing Nitrifying
soll bacteria bacteria

Courtesy EPA, Source: http://www.uwsp.edu/geo/faculty/ritter/geog101/textbook/earth_system/biogeochemical_cycles.html



SOl B1ology & Plant Health

Two Bugs Are Better
Than One

Effects of bacteria and bacterial-feeding nematodes on blue grama grass growth
3000

In the experiment depicted here,
blue grama grass was grown in
sterile soil. Bacteria were
added to the soil in some pots.
Bacteria and bacteria-

eating nematodes were added
to other pots.

The plants in soil with both
bacteria and nematodes grew
fastest. Although this was an
artificial environment, the
study demonstrated that the
interaction between two
organisms benefited plants.

Shoot Biomass after 77 days
(mg dry weight)
-
8
v

A A A
Sterile soil Soil with Soil with
bacteria bacteria and
Figure 6 nematodes

From Soil Biology Primer published by Soil and Water Conservation Society




Eliminate VWaste - Mulching

Mulch prunings and
remoyved plants

KEeep “arbor chips™ after
professional tree service

Create own mulch with
electric chipper

Top: chipped
plants to be
used as mulch

Below: electric
chipper

Right: arbor
chips




Eliminate \Waste — Grass Cycling




Eliminate \WWaste, Feed the Soil

Steve’s Earth Engine — Cedar

Biostack compost bin (made from recycled plastic)



Eliminate Petroleum: kertilizers

Compost & compost tea
Grass Cycle
Tiest sorl

Organic amendments
only when needed

CoVer crops — grow

-9 your own amendments
"~ a®
Nl
S
® Bee and buckwheat blossoms, \etch blossom

Sustainable Farming Association of Minnesota



Improving Soil Biology,

Add living compost and
COMpPOSt tea

Keep soil planted

Keep plant litter on top of
solls or add mulch

Have soil tested

Add organic amendments
only as required

No tilling

No chemicals or
petrochemicals

No solarization

Photo: www.denver.gov.org






The Soil Health Cycle Summary

Protect top solil
Increase soil biology

Work with nitrogen
cycle

. . ( ’ !.‘

h - /\ ,9./4“
Eriogonum grande var. rubescens
Red-flowered buckwheat



Soil Health References

= [leaming with Microbes: A Gardener’s
Guide to the Soil Food \Web™ by Jeft
|_owenfels & Wayne l_.ewis

s “\Worms Eat my Garbage™ by Mary
Appelhof

= SoIl Biology Primer™ by Soil and \Water
Conservation Society



[Least Favorite Gardening
Task:

' Mowing




Current Plant Problems




[Landscape Replacement Rebates —
Santa Clara \alley \Water: District

$0.75/ sguare foot ($1.50 in Palo Alto)
Up to $2000 ($3000 max PA)

50% covered with plants

Drip, microspray emitters or bubblers
INO:POpP-UpP Sprays

Mulch







Lawn__ Alernatives - Shrubs

Ceanothus “Yankee Point’ by Stephanie Curtis, Curtis Horticulture



[Cavwm Alternative - Shrubs
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Ceanothus ‘Anchor Bay’

Ceanothus Hearstiorum
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[Lawn Alternatives - Perenmals
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Seathrift, Armeria maritima “lawn” by Agi Kehoe



[SaWn Al tERNatives = Perenniais

.....

- el

Herb lawn by EarthCare Landscaping






Creeping sage Photo Deva Luna,
Salvia sonomensis ‘Dara’s Choice’ Design Sherri Osaka
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Photo: Deva Luna, Design: Sherri Osaka



Walkable [Lawn Alternatives

Red fescue: Festuca rubra



Walkable |l_Lawn Alternatives

Yarrow Lawn, Achillea millefolium, design by Stephanie Morris



Walkable [Lawn Alternatives

Photo from Greenlee Nursery, La Jolla, CA _
Design/ Photo: Sherri Osaka

Meadow sedge, Carex pansa



(Case Stuay — East San Jose

Before



[Drotght tolerant lancdscapes —
(Ease study pIra Sanctuary

o

Before

Pondless waterfall on timer for birds



Before



rought-tolerant landscape
(Case study lawn replacement

Before

After: 18 species of native plants



Craftsman Remodel

(Case Stuay,




Pervious Concrete with Brick Bands

Design by Sherri Osaka, Installation by Earthcare Landscaping






\ery low water: — \Western redouc

)

Cercis occidentalis
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[Landscape Replacement Rebates; - Santa
Clara \VValley \Water: District

$0.75/ sguare foot ($1.50 in Palo Alto)

Up to $2000 ($3000 max PA)

50% covered with plants from approved list
Drip, microsprays, emitters or bubblers
INO:POpP-UpP Sprays

Mulch, 2” minimum




Many: Alternatives to a
LLawmn!




[Least Favorite Gardening
Task:
\\eeding



CORN GLUTENrNEHL

-0-0
[

S0 . U-"" HMIM

Py o MINM-
s = ﬂ HAX -
MBX -

NET UEIGHT 65 LBS.

Corn meal gluten
prevents weed
seeds from
sprouting



Flamer - use with
caution on windy dry
days!

Peaceful Valley Farm
& Garden Supply







Eliminate Herbicides
Sheet Mulching







WUse Sustainanie
[fandscaping Techniques to
Minimize Your [Least
Favorite Gardening Tasks

Fremontodendron californica ‘Ken Taylor’



Sustain

Landscape Design

Blendling artistry and ecology

California Native Plants for Low Water Landscapes -- 2012
Very Low Water-Use *

Type | Botanical Name Common Name HxW

T Aesculus californica Buckeye 30°x30°
T,S | Arctostaphylos spp Manzanita varies
S Artemisia spp Sagebrush varies

S Atriplex spp Saltbush varies

S Baccharis ‘Centennial’ Centennial baccharis 3'x5’

S Berberis nevinii Nevin’s barberry 6°x8’

B Brodiaea spp. Brodiaea varies

S Ceanothus spp. Wild lilacs varies
T Cercis occidentalis Western redbud 15'x10'
T Cercocarpus betuloides Western mountain mohagany 10°x8’
T Chilopsis linearis Desert willow 15'x15’
S Dendromecon rigida Bush poppy 2-8’

G Festuca idahoensis Idaho fescue 3'x3’

S Fremontodendron spp Flannel bush 8’x8’+
T Heteromeles arbutifolia Toyon 15°x10°
G Leymus spp Wild rye 6’x4’

S Lupinus albifrons Silver bush lupine 4’x4’

S Malacothamnus fasciculatus, M. fremontii | Chaparral, Fremont’s bush mallow 6-8’x6’
GC | Monardella villosa Coyote mint 'x4’

G Nassella cernua, N. lepida, N. pulchra Nodding, Foothill, Purple needle grasses | varies
T Pinus sabiana Grey pine 50°x20’
T Quercus agrifolia, Q. berberidifolia Coast live, California scrub oak varies
T Quercus wislizeni Interior live oak 30-75’
B Ranunculus californicus California buttercup 1"'x1’

S Ribes malvaceum Chaparral currant 4-10°

S Romneya coulteri Matilija poppy 6’6’

S Salvia apiana White sage 3'x3’

P Sisyrinchium bellum Blue-eyed grass 1"'x1’

S Trichostema lanatum Woolly blue curls 4'x4°

B Tritelia laxa Ithuriel’s spear 1'x1’
Low Water Use *

Type | Botanical Name Common Name HxW
GC | Achillea millefolium Common yarrow (lawn substitute) 1"x2’
GC | Baccharis pilularis cultivars Dwarf coyote bush 3’x8’

S Carpenteria californica California bush anemone 8’x8’

V Clematis lasiantha Chaparral clematis 18’

S Corylus cornuta Western hazelnut 15'x15’
GC | Dudleya spp Liveforever varies
Sherri Osaka, Registered Landscape Architect CA #5539 Page 1

P.O. Box 6335, San Jose, CA 95150-6335, Phone/Fax: (408) 264-742; www.sustainable-landscape.com



http://www.sustainable-landscape.com/

P Epilobium canum, E. septentrionale California fuchsia (Zauschneria) varies

P Erigeron glaucus Beach aster 1°'x2’

S, P | Eriogonum spp. Buckwheats Varies

GC | Eriophyllum lanatum Dwarf woolly daisy 1’x3’

G Festuca californica California fescue 3'x3’

S Galvezia speciosa Island bush snapdragon 4°x5’

S Garrya elliptica, G. fremontii Coast, Fremont silktassels 12

GC | Heterotheca villosa Hairy golden aster 1’x3’

P Iris douglasiana Douglas’s iris 1’x3’

S Lavatera assurgentiflora Tree mallow 10°x10°

S Lonicera hispidula Hairy honeysuckle 10°x10°

S Lupinus arboreus Yellow bush lupine 5’x5’

T Lyonothamnus floribundus Catalina ironwood 30°x20’

S Mahonia pinnata, M. repens (Berberis) California holly grape, Creeping mahonia | varies

P Mimulus spp. (shrubby) Monkeyflower Varies

G Muhlenbergia rigens Deer grass 3'x4’

P Penstemon spp Penstemon varies

T Pinus coulteri, P. edulis Coulter, Pinyon pines Varies

T Pinus jeffreyi, P. ponderosa Jeffrey, Ponderosa pines Varies

P Polystichum californicum Sword fern 3'x3’

S, T | Prunus ilicifolia, P. i. lyonii Hollyleaf, Catalina cherries varies

T Quercus kellogii, Q. lobata California black, Valley oaks Varies

S Rhamnus californicus, R. croceus Coffeeberry, Redberry 8°x8’

S Rhus integrifolia, R. ovata Lemonade berry, Sugar bush 10°x10°

S Ribes aureum, R. indecorum Golden, White-flowering currants Varies

S Ribes sanguineum, R. speciosa Red-flowering, Fuchsia-floweringcurrants | varies

S Ribes viburnifolium Evergreen currant 4’x4

S Salvia clevelandii, leucophylla, mellifera Cleveland’s, Purple, Black sages varies

GC | Salvia sonomensis, S. ‘Bees Bliss’ Sonoma sage, Bee’s bliss sage varies

T Sambucus mexicana, S. racemosa Blue elderberry, Red elderberry 15'x15’
racemosa

GC | Satureja douglasii Yerba Buena 1"'x1’

GC | Sedum spp Stone crop varies

S Sphaeralcea ambigua Apricot mallow 3'x3’

S Styrax officinalis californicum California storax 12°x6’

S Symphoricarpus albus, S. mollis Snowberry bush, Creeping snowberry spreads

P Verbena lilicina ‘De la Mina’ Lilac verbena 4'x4°

V Vitis californica California wild grape 40°

T Washingtonia filifera, W. robusta California, Mexican fan palms varies

S Yucca whipplei Our Lord’s candle 3’X6’

T-Tree, S-Shrub, P-Perennial, V-Vine, G-Grass, GC-Groundcover, B-Bulb; San Jose Reference evaporation-
transpiration rate (ETo) = 37" of water April-Sept or 23 gallons/ square foot (sf), High water use plants = .7 -

.9 ETo or 18 gallons of water / sf;

Moderate water use plants = .4 - .6 ETo or 11.5 gallons of water /sf;

Low water use plants = .1 - .3 ETo or 4.6 gallons of water/ sf  Very low water use plants = < 0.1 ETo and do
not require supplemental water once established.
www.water.ca.gov/pubs/conservation/a_guide_to_estimating_irrigation_water_needs_of landscape_plantings_i

n_california__wucols/wucols00.pdf

Species (WUCOLS) Rebate: www.valleywater.org/Programs/LandscapeRebateProgram.aspx

*Water requirements from Water Use Classification of Landscape

Sherri Osaka, Registered Landscape Architect CA #5539
P.O. Box 6335, San Jose, CA 95150-6335, Phone/Fax: (408) 264-7427; www.sustainable-landscape.com

Page 2
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