Fundamentals of Water-Wise
Gardening




Top Six Ways to Save Water In
the Garden

OFix all leaks
O Replace the lawn

O Switch to climate appropriate plants




Garden/ Garden Study
City of Santa Monica



Presenter
Presentation Notes
http://www.smgov.net/Departments/OSE/Categories/Landscape/Garden-Garden.aspx
2004 – 2010 study
garden/garden is a “real life” demonstration garden composed of two adjacent front yards contrasting the benefits of native gardens and traditional gardens of southern California.��The native, California-friendly garden features only California native plants, which provide habitat and food for beneficial native birds and insects.  A water-efficient drip irrigation system provides each plant the right amount of water based on plant type and weather information that the irrigation controller receives via satellite.  Rainwater is captured from the roof and directed into an under-ground filtering system before it recharges the local groundwater supplies.��The traditional garden is the most common type of garden found in southern California. It features exotic plants, native to the Eastern United States, that require large amounts of water, fertilizers, pesticides and maintenance to keep them healthy in our Mediterranean climate.
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Garden /Garden Study
City of Santa Monica



Presenter
Presentation Notes
This is the real benefit, you spend less time (or money) maintaining your garden!




Presenter
Presentation Notes
Define evapotranspiration – contraction of evaporation-transpiration – plants expire water thru stomata
Note the groundwater storage – underground aquifers store water – if they are not refilled, pumping for wells becomes more expensive and ground subsides creating foundation problems for homes
Water is the universal solvent, picks up chemicals, but organism in the soil help remove them. Surface runoff can carry off soil nutrients if they are soluable and not taken up by plants or stored in soil


Landscaping
57%




Water Use In Bay Area Home

11,000 square foot lot, pool, low water landscape
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Presentation Notes
Lowest water use – 14 CCF or 7 CCF/ month or 5236 gallons – about 43 gal/ person/ day (pool and 2 children)
Highest 47 CCF or 35,156 gallons 146 gal/ person/ day
15 CCF @ 2.15 = $32  * 6 = $200 per year

Ave. US water use is 260 gallons per household per day

US Geological Survey indicates that 30 percent of the 26 billion gallons of water used every day go to the outside
1 W.B. Solley, R.R. Pierce, and H.A. Perlman. 1998. Estimated Use of Water in the United States in 1995 (USGS Circular 1200). USGS. Reston, VA. p.27. 



Water Use In Bay Area Home

11,000 square foot lot, pool, low water landscape
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Presenter
Presentation Notes
Lowest water use – 11 CCF or 7 CCF/ month or 8,228 gallons – about 34 gal/ person/ day (pool and 2 children)
Highest 47 CCF or 35,156 gallons 146 gal/ person/ day
15 CCF @ 2.15 = $32  * 6 = $200 per year
Payback – $4000 / 200 = 20 years
Ave. US water use is 260 gallons per household per day
US Geological Survey indicates that 30 percent of the 26 billion gallons of water used every day go to the outside
1 W.B. Solley, R.R. Pierce, and H.A. Perlman. 1998. Estimated Use of Water in the United States in 1995 (USGS Circular 1200). USGS. Reston, VA. p.27. 



Energy Used for Water

Reservoir high in the Hollywood Hills

15-20% of all energy used In
The State Water Project California is V\_/ater rela_ted (cleaning,
19 moving, heating)


Presenter
Presentation Notes
“Water-related energy consumption in the state represents approximately 15-20% of all energy consumed in California.” 
	Gary Wolff, Pacific Institute, and Ronnie Cohen and Barry Nelson, Natural Resources Defense Council, Energy Down the Drain (New York, Natural Resources Defense Council, 2004)

“The State Water Project alone, a 444-mile long aqueduct transporting the San Francisco Bay-San Joaquin Delta water to Southern California consumes 2-3% of all electricity in the state…” Energy Down the Drain

According to California Energy Commission 15-20% energy use for water: moving, cleaning, and heating






Read your water meter



Presenter
Presentation Notes
Ninety gallons per day would be about 44 CCF per year!





Kentucky
Bluegrass —
80% ET

Bermuda grass —
60% ET

Drought-tolerant
natives:

Low water -20%
ET

Very low water

<10% ET
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Why to Lose the Lawn

Lawns require up to 1” of water per week when it’s not
raining

Most fertilizers are made from petrochemicals adding to our
oil supply problems and also to global warming.

Every 40-pound bag of lawn fertilizer contains the fossil-fuel
equivalent of 2.5 gallons of gasoline www.safelawns.org and
Natural Home magazine July/August 2007

Running a lawn mower one hour emits as much air pollution
as driving 20 miles (U.S. EPA)

65%0 of fertilizer put on each yard will end up in runoff -
Natural Home magazine July/August 2007

Homeowners use 20 times more pesticides per acre than
farmers (US EPA)

Yardwaste comprises 20 percent of landfill waste on average,
but can be as much as 50%. U.S. EPA Natural Home



Santa Clara Valley Water District

O High Water Using
Landscape
Conversion

O $2.00 /sq. ft.







List of Participating Water
Agencies

O Alameda County Water District (RSF, RMF, CI11) (510)
668-6534 www.acwd.org

O City of Brisbane/Guadalupe Valley Municipal
Improvement District (RSF, CI1) 415-508-2130
www.ci.brisbane.ca.us

Coastside County Water District (RSF, RMF, CI11)
650-726-4405 www.coastsidewater.org

City of Foster City/Estero Municipal Improvement
District (RSF, RMF, CI11) 650-286-8140 www.fostercity.org

Mid-Peninsula Water District (RSF) 650-591-8941
www.midpeninsulawater.org

North Coast County Water District (RSF) (650)
355-3462 www.nccwd.com

City of San Bruno (RSF, RMF) 650-616-7162
www.sanbruno.ca.gov

o O O O O
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Presentation Notes
Fremont, Newark, and Union City





Walkable, Mowable Lawn
Alternatives

e

Red fescue: Festuca rubra

*
| 4


Presenter
Presentation Notes
Will take full sun, but must water well to keep green in the summer. Will brown out
On SCVWD list
Not on the Lawn Be Gone list


®

Walkable, Mowable Lawn Alternatives

“
| 4

Delta BlueGrass “Native Bentgrass™?” (Agrostis pallens)


Presenter
Presentation Notes
Native sod available from Delta Bluegrass.
All grasses grown on biodegradable netting!
Not listed on the SCVWD rebate program 
Nor on Lawn Be Gone
May brown out in the summer


®
Walkable, Mowable Lawn Alternatives

Delta BlueGrass “Delta Grassland Mix™? ! l

(Festuca rubra ‘“Molate’, Koelaria macrantha, Deschampsia elongata)


Presenter
Presentation Notes
SCVWD includes Festuca rubra and Deschampsia so may give a rebate for this sod
No rebate for Lawn Be Gone
All grasses grown on biodegradable netting!
Red fescue, June grass, and slender hairgrass
Does best in part shade, tolerates full sun



Walkable, Mowable Lawn Alternatives



Presenter
Presentation Notes
Not listed on SCVWD or Lawn Be Gone
Plugs at 12” on center



Walkable, Mowable
Lawn Alternatives

e

Yarrow Lawn, Achillea millefolium

“
Design by Stephanie Mok



Presenter
Presentation Notes
Listed on SCVWD list, but also listed as invasive!
Listed on the Lawn Be Gone list
No sod available, start from seed during the warm season. Could also plant 4” pots or 1 gallon, spaced 2’ apart.
Give it a GOOD border, concrete mow band or root barrier. It also spreads by seed so keep a watch out
Would make a great addition to a native meadow


“

Design by Stephanie Morns
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Presentation Notes
More yarrow


Lawn Alternatives —
Walkable Perennials



Presenter
Presentation Notes
On the Lawn Be Gone list
Not on SCVWD
No need to mow, just weed wack to dead head the blossoms



Lawn Alternatives —
Walkable Perennials



Presenter
Presentation Notes
On the Lawn Be Gone list
Not on SCVWD
No need to mow, just weed wack to dead head the blossoms



| awn Alternatives - Perennials

Dymondia margaratae Silver Carpet


Presenter
Presentation Notes
Listed on SCVWD
Not on LGB




Presenter
Presentation Notes
SCVWD yes
LBG no



Subsurface Drip Irrigation for Lawns

Lawn and meadows use
subsurface drip
irrigation—Recommend
Netafim Techline CV
products



Presenter
Presentation Notes
On surface and subsurface drip irrigation are much more efficient than spray irrigation

Use polyethyline (black or brown plastic) not PVC

Inline emitters are easier to use and more reliable than punch in emitters

[Show examples of punch in emitters and inline emitters]


Bunch Grasses



Presenter
Presentation Notes
Listed on both SCVWD and LBG
Warm season grass


Bunch Grasses



Presenter
Presentation Notes
Listed on SCVWD: three native fescues listed: this one, F. rubra and F. Californica
Not listed LBG





Lawn Alternative - Shrubs




Lawn Alternatives - Shrubs



Presenter
Presentation Notes
Twin peaks stays lower than Pigeon Point. Pigeon Point has some errant branches that shoot sky high.


Sand Hill sage: Artemisia pycnocephalus ‘David’s Cy






| awn Alternative Resourse




Many Alternatives to a
European Lawn!







Annual Precipitation
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Presenter
Presentation Notes
Slide comes from Arvind Kumar, Past President of the Santa Clara Valley California Native Plant Society





Very Low Water — Coast live oak



Presenter
Presentation Notes
Pronunciation http://www.calflora.net/bloomingplants/pronunciationguide.html


Very Low Water - Toyon
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Presentation Notes
het-er-OH-mi-lees ar-bew-ti-FO-lee-a


Very Low Water - Buckeye
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Presentation Notes
ES-kew-lus 


Very low water — Western
redbud




Very Low Water —
Manzanitas
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Presentation Notes
Little apples - manzanitas


Very Low Water —
Manzanitas
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Presentation Notes
ark-toe-STAF-i-los


Very Low Water — Wild Lilac




Very Low Water —
Flannel Bush




Very Low Water —
Bush Poppy

Dendromecon rigida


Presenter
Presentation Notes
den-dro-MEE-kon RIJ-i-da
Not on the Lawn Be Gone list


Very Low Water —
Nevin Mahonia
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Presentation Notes
From Betsy Clebsh’s garden


Very Low Water —
Woolly Blue Curls
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Presentation Notes
tri-KOS-te-ma  lan AY tum
Always on Sunsets 10 best native plants


Very Low Water —
Coyote Mint
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Presentation Notes
mon-ar-DEL-la   vil-OH-sa


Very Low Water — Wild Rye
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Presentation Notes
(LAY-mus) (LEE-mus) kon-den-SAY-ta


Very Low Water —
Grasses




Case Study — Hand watering



Presenter
Presentation Notes
St. Catherine’s Lace – 
Eriogonum giganteum (ji-GAN-tee-um)


Case Study — Hand watering



Presenter
Presentation Notes
Purple sage – Salvia leucophylla
French lavender – Lavandula dentata


Case Study — Hand watering
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Presentation Notes
Clematis lasiantha – Chapparal clematis


Case Study — No Watering







Why Spray Irrigation is Wasteful

OMost estimates rate




Why Spray Irrigation is Wasteful

OMisting
OOverspray
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Presentation Notes
Over


Hydrozoning



Presenter
Presentation Notes
House in Los Gatos – removed lawn, adding vegetable beds and native plants.
Use existing vegetation to remain to determine the hydrozones
Select appropriate plant material for that zone


Water Use Classifications of
Landscape Species (WUCOLS)




Components of
Drip Irrigation
O Valves with filters and pressure regulator

O Drip emitters

O Inline emitters

O End caps




Changing from Spray to Drip



Presenter
Presentation Notes
No “Octa” bubbler attachments with ¼” tubing
Look at Rainbird video





Two Drip Irrigation Methods

O Per Plant Method




Two Drip Irrigation Methods

O Grid Method

O Waters all the
soil, mimics
rainfall

O Inefficient

when plants
@, - .. @,




Weather-based Controller

*Use weather information to
determine precise water needs,
adjusted daily

«Some charge monthly fee for
connection to weather station

Some have an on-site station

*Many manufacturers:
Rainbird, Toro, Hunter,
Irritrol, ET Water, Hydropoint,
etc.

91


Presenter
Presentation Notes
Smart Controllers or evapotranspiration controllers use the temperature and wind statistics from a local weather station to determine the amount of water that should be applied

Many sites over water according to a study in the West Park Village of Irvine California





The Soil Problem

Loss of natural
capital:

O No top soll
O Lifeless soll

Benefits of
healthy soils

O Support plant
growth

OHolds water
O Cleans water

KoL

95


Presenter
Presentation Notes
All of life is dependent on the top six inches of soil
“Worldwide topsoil is eroding as much as 30 times faster than it’s being created.” 
	Hope’s Edge: The Next Diet for a Small Planet by Frances Moore Lappe and Anna Lappe


Solil protection



Presenter
Presentation Notes
Top soil removed
Soil compacted
This soil will need help before it can sustain plant growth again


Soil Biology — It’s Alive!

7.'1.' -
= The Soil Food Web '

[ g
N, T Arthropods

) Shredders
\ Nematodes
Root-feeders

Arthropods

Predators

Nematodes
Fungal- and
bacterial-feeders

/—ﬁ Predators
)-?
Protozoa
‘ Amoebae, flagellates,
. ‘ and ciliates
metabolites from

plants, animals and Bacteria
microbes.

Fungi
Mycorrhizal fungi
Saprophytic fungl

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



Presenter
Presentation Notes
Instead of testing soil for NPK (nitrogen, phosphorus, and potassium), can test soil for bacteria and fungi
Grasslands and agricultural soils 1:1 fungal to bacterial biomass
Forests have 5:1 or 10:1 fungal to bacterial biomass
Coniferous forest – 100:1 to 1000:1 fungal to bacterial biomass
Improve soil biology with compost and compost tea – add life to the soil
Bacteria are good at decomposing green plant waste
Fungi decompose woody plant waste
Tillage destroys soil fungi
Earthworms can turn over the top six inches of soil in ten to 20 years





Nitrogen Cycle



Presenter
Presentation Notes
Plants like nitrates and nitrites, which are highly soluable
Decomposition produces ammonia – NH4
Bacteria in the soil change ammonia NH4 to nitrites NO2 and then to nitrates NO3
Bacteria can also fix nitrogen gas N2 from the air into nitrates
Other bacteria change nitrogen in the soil into N2
Soil biology can also fix nitrogen into the soil so it cannot be washed away.




Soil Biology & Plant Health



Presenter
Presentation Notes
Bacteria thrive in the “rhizosphere’ feeding off plant waste
Rhiz- or rhiza comes from the Greek word for ‘root’
Mycorhiza –symbiotic relationship with plants where fungi solubolize phosphorus and bring nutrients to the plant in exchange for carbon
Benefits of diverse soil biology
Nutrient cycling
Nutrient retention – change inorganic nitrate and ammonia into organic matter and biomass
Improve structure, infiltration and water-holding capacity of soil
Suppress disease
Purify water
Chemical treatment – methyl bromide eliminates most soil organisms. “Soil Biology Primer”


Eliminate Waste - Mulching

O Mulch prunings and
removed plants

O Keep “arbor chips”
after professional
tree service




Eliminate Waste — Grass Cycling




Eliminate Waste, Feed the Soil, Compost!

Biostack compost bin (made from recycled plastic) ‘




Compost aids water retention

O “Numerous studies have found an increase Iin the
moisture holding capacity and moisture retention
capacity of soil as a result of compost applications
(Hortenstine and Rothwell, 1972; Bengston and
Cornette, 1973; Epstein et al., 1976). Therefore, the
Incorporation of compost into the soil of turf sites will
reduce the need to irrigate.”

O For instance, on a typical site in Redmond with little
slope, and little wind, turf grown on compost-
amended soil can reduce peak summer irrigation
needs by 60% when compared to sites with un-
amended topsaoil.

O Guidelines for Landscaping with Compost-Amended
Soils by City of Redmond, Washington, September 1998



Gallion Irrigation in Houston, TX
“Instant Deep Watering Microbes”




Eliminate Petroleum Fertilizers

105

O Compost & compost
tea

O Grass Cycle
O Test soill

O Organic
amendments only
when needed

O Cover crops — grow
your own
amendments

Bee and buckwheat blossoms, Vetch blossom
Sustainable Farming Association of Minnesota


Presenter
Presentation Notes
Both of the above plants are legumes and have a symbiotic relationship with bacteria that fix nitrogen
John Jeavons writes about growing your own compost materials in order to feed the soil.


Improving Soil Biology

ONo tilling

ONo chemicals or
petrochemicals

ONoO solarization

Er%@&onum grande var. rubescens
Red-flowered buckwheat

Photo: www.denver.gov.org


Presenter
Presentation Notes
Common Ground carries materials for compost tea and organic fertilizers and seeds, etc.








Soil Health References

O “Worms Eat my Garbage” by
Mary Appelhof

O “Soil Biology Primer” by Sail
and Water Conservation Society







Calculating rainwater amount on
your lot
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sf = square feet, f = feet, cf = cubic feet

ROOF AREA.:
| 4500 SF

5” =~ 1.25 feet rain/ year
4800 sf x 1.25f x )
7.48 gallons/ cf =
44,880 gallons




Microbasins




Microbasins







Terraces

Terraces in the Andes




French drains




Dry Wells
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Design by Sherri Osaka, Installation by Earthcare Landscaping
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Presentation Notes
Pervious paving allows water to soak into the ground, refilling aquifers, storing water for later use


Design: Agi Kehoe, Installation: Earthcare Landscaping






Pervious Pavers




Design: Sherri Osaka; Installation EarthCare Landscaping


Presenter
Presentation Notes
Picture of gravelpave installation

Also GrassPave and straight gravel and decomposed granite and very pervious and in expensive.

Add pictures of Martin DG path, Robinson gravel-pave path, Cross gravel driveway



Gravel Pave Driveway =~ Design Stephanie Morris, Landscape Architect



Permeable Paving

Permeable Quarry Stone by Calstone Flagstone with gravel







Rain gardens,
bioswales







Rain Garden













Alan Hackler design and installation




Alan Hackler design and installation




Alan Hackler design and installation




Native Plants for Rain Gardens &
Dry Stream Beds - Perennials

*\Western Columbine Aquilegia formosa
*Mugwort Artemisia douglasiana
*Wild Ginger Asarum caudatum

«Sedge Carex (all)

«Stream Orchid Epipactis gigantea Summer decidous
*Horsetail Equisetum

*Wire Grass, Rush Juncus (all)

«Scarlet Monkeyflower ~ Mimulus cardinalis

*Seep Monkeyflower Mimulus guttatus
sHooker Evening Primrose  Oenothera elata

*Redwood Sorrel Oxalis oregana

*Monkeyflower Savory  Satureja mimuloides

*Point Reyes Checkerbloom Sidalcea calycosa ssp. rhizomata
*Blue-eyed Grass Sisyrinchium bellum
*Goldenrod Solidago (all except californica)



Stream orchid — Epipactis
gigantea




Common Rush - Juncus patens




Checkerbloom — Sidalcea
malvaeflora




Leopard lily — Lilium pardalinum







Case Study — East San Jose



Presenter
Presentation Notes
Show native plants, small lawn, native lawn, food onsite


Drought tolerant landscapes —
Case study bird sanctuary



Presenter
Presentation Notes
Show native plants, small lawn, native lawn, food onsite








Drought-tolerant landscape
Case study lawn replacement




Design by Sherri Osaka, Installation by Earthcare Landscaping


Presenter
Presentation Notes
Pervious paving allows water to soak into the ground, refilling aquifers, storing water for later use





Very low water — Western
redbud




Drought-tolerant landscapes
Case study front yard




Case Study — Willow Glen



Presenter
Presentation Notes
Show native plants, small lawn, native lawn, food onsite





Case Study — Sunnyvale



Presenter
Presentation Notes
Show native plants, small lawn, native lawn, food onsite


Case Study —
Sunnyvale



Presenter
Presentation Notes
Show native plants, small lawn, native lawn, food onsite


Case Study — Sunnyvale



Presenter
Presentation Notes
Show native plants, small lawn, native lawn, food onsite


























Native Plant References




Native Nurseries

m  Summerwinds, Palo Alto, Campbell, etc
m Payless Rockery, San Jose (S. King Road)
m Yerba Buena Nursery, Half Moon Bay

Native Revival Nursery, Aptos




Upcoming Talks

See www.sustainable-landscape.com for more information
or Facebook: Bay Area Sustainable Landscape Designs

O Saturday, October 25: Planting and Sheet

v
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