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Presenter
Presentation Notes
Class Goals:
Understand how to track your water usage – Measure, Set a goal
Encourage adoption of no irrigation area
Understand the efficiency of different irrigation options
Know how to set up an irrigation system and avoid common mistakes
How to calculate how much water you should be applying
Commit to taking next steps




The Water Problem 
 Good News 

 Hetch Hetchy – 
69% 

 Crystal Springs – 
89% 
 

 

 Bad News 
 San Jose – 6” out 

of 12” YTD 
 SF – 7” out of 12” 

YTD 
 

Presenter
Presentation Notes





WHOLE SYSTEMS APPROACH 

Drawing by Stephanie Morris 

Presenter
Presentation Notes
Having a sustainable landscape is a journey and not a destination. Take your time and plan well.



Mountain View City Water Rates 

0-3 Units  $3.54 

>3-15 Units $4.72 

15+ Units $7.55 

Residential Water Rates Single Family Homes: 
 

Presenter
Presentation Notes
Why was a water rate increase necessary?�Redwood City buys all of our community’s drinking water from one source – the Hetch Hetchy regional water system, administered by the San Francisco Public Utilities Commission (SFPUC). That agency's wholesale water rates are going to be raised by 10% this year. The SFPUC has annually raised wholesale rates, often quite significantly (38% last year, for example), largely to pay for seismic upgrades to the Hetch Hetchy water pipeline system. 



CCF = 100 cubic feet, 1 CCF = 748 GALS 
1 CF = 7.48 GALLONS 

Presenter
Presentation Notes
Water use during the summer doubles due to landscape irrigation – 
Define CCF
Water rates are now tiered in San Jose – lowest tier is 13 CCF per two month period – rate is higher the more  you use
19% of all electricity used statewide is used for water-related activities. Home Energy magazine special issue “Water/ Energy: Linking Efficiency Efforts”

CF = cubic foot
CCF = one hundred cubic feet
One CCF = 748 gallons




World-Wide Water Use 
 United Nations 

estimates that 13 
gallons (50 litres) 
required/person/day 

 U.S. uses 145 
gal./person/day 

 Average US 
household uses about 
127,000 gallons per 
year 

 

One gallon equals 3.8 litres 7 

Presenter
Presentation Notes
USA water use is 127,000 gallons per year:
http://www.drinktap.org/consumerdnn/Home/WaterInformation/Conservation/WaterUseStatistics/tabid/85/Default.aspx

Data360.org estimates the daily water use per person

What should your goal be?  Better than average? Twice as efficient as average? What about no water use? Using only the water that lands on your property See Brad  Lancaster



Water Use in Bay Area Home 
11,000 square foot lot, pool, low water landscape 

 About 122,000 
gallons per 
year 

 84,000 gallons 
inside house 

 38,000 gallons 
outside house 0
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About 30 percent for outdoor use 

Presenter
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

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. 




Water Use in Bay Area Home 
11,000 square foot lot, pool, low water landscape 

 About 100,000 
gallons per 
year 

 84,000 gallons 
inside house 

 16,000 gallons 
outside house 0
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About 16 percent for outdoor use 

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. 




Water Use Goal Setting 

 

Presenter
Presentation Notes
What will your goal be?



Check for leaks 
Read your water meter 

One in every 10 homes has a 
leak that is wasting at least 
90 gallons of water per day. 

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



Water-Efficient Landscapes 

 
 Drought-tolerant 

plants 
 Organic soil care 
 Efficient irrigation 

 

Manzanita berries “Little Apples” 



Hand water vs. Spray vs. Drip* 
 Hand watering – 33% 

less water than average 
 Spray irrigation – 35% 

more water 
  Automatic watering – 

47% more water  
 Drip irrigation – 16% 

more water 
 

Change your controller at least 4 times per year, monthly better 
Dec – Off Mar – 50% June – 100% Sep – 50% 

* American Water Works Association Research Foundation’s study 

Presenter
Presentation Notes
According to the AWWA (American Water Works Association) Research Foundation’s outdoor end use study, households that manually water with a hose typically use 33 percent less water outdoors than the average household. The study also showed that households with in-ground sprinkler systems used 35 percent more water, those with automatic timers used 47 percent more water, and those with drip irrigation systems used 16 percent more water than households without these types of systems. EPA’s “Water Efficient Landscaping” guide http://www.epa.gov/WaterSense/docs/water-efficient_landscaping_508.pdf

Spray irrigation typically 40-75% efficient
Losses due to: wind, overspray, evaporation, runoff, etc.
Drip irrigation 90% efficient
Subsurface drip irrigation close to 100% efficient





Case Study - Handwatering 



Case Study - Handwatering 



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) 
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WUCOLS 

 



Strategies for No Irrigation 
Landscapes 

 Hydrozone 
 Use Very Low Water plants – see WUCOLS 
 Handwater as needed 
 No water vegetables: 

 Dry farm during the summer, or 
 No vegetables in the summer, or 
 Perennial vegetables and fruit tree 

 Improve the soil 



The Soil Problem 

Loss of natural 
capital: 

 No top soil 
 Lifeless soil 

 
Benefits of healthy 

soils 
 Support plant 

growth 
 Holds water 
 Cleans water 

 

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



Compost aids water retention 
 “Numerous studies have found an increase in 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.” 

 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 topsoil.  
 

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



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



Soil Biology – It’s Alive! 

From Soil Biology Primer published by Soil and Water Conservation Society  

Presenter
Presentation Notes
Instead of testing soil for NPK, 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

Earthwoms can turn over the top six inches of soil in ten to 20 years






Soil Biology & Plant Health 

From Soil Biology Primer published by Soil and Water Conservation Society  

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 soi
Suppress disease
Purify water

Chemical treatment – methyl bromde eliminates most soil organisms. “Soil Biology Primer”



Case Study Soil protection 

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

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



Biostack compost bin (made from recycled plastic) 

Eliminate Waste, Feed the Soil 
Compost! 

Steve’s Earth Engine – Cedar 



Improving Soil Biology 
 Add living compost and 

compost tea 
 Keep soil planted 
 Keep plant litter on top of 

soils or add mulch 
 Have soil tested 
 Add organic amendments 

only as required 
 Add myccorhiza when 

planting 
 No tilling 
 No chemicals or 

petrochemicals 
 No solarization 

Photo: www.denver.gov.org 

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





Beach 
Strawberry 

Fragaria chiloensis 



 Local composting 
classes 

 Alane O’Reilly Weber -  
Sanmateoarboretum.org 

 Lyngso Garden 
Materials for 
compost tea and 
other supplies 
 



Add a little irrigation…. 



 Why is Spray Irrigation Inefficient? 



 Why is Spray Irrigation Inefficient? 
1. Overspray 
2. Runoff  
3. Poor design 
4. Misting  
5. Broken heads 
6. Plants blocking spray head 
7. Watering when it’s raining 
8. Watering when it’s windy 
 
 
 

Presenter
Presentation Notes
Overspray – hard to water curves
Runoff (applies water too fast – 1.5 gal/ minute)
Poor design (not head to head coverage)
Misting (pressure too high)
Broken heads
Plants blocking spray




Spray vs. Drip 

 Spray 
 Good for redwood or other 

coastal communities 
 50-70% efficient 
 Good for lawns under 

existing trees 
 Can damage/ stain fences 

and wooden structures 
 Uses PVC pipe 
 Does not qualify for rebates 
 Gallons per minute! 

 Drip 
 Good for all other plant 

communities 
 90-99% efficient 
 Can be used for lawns 
 Does not damage/ stain 

wooden structures 
 Uses polyethylene  (PE) 

or PE and PVC 
 Qualifies for rebates 
 Gallons per hour! 
 



History of Drip Irrigation 

 Simcha Blass 
 1960s 

 

Presenter
Presentation Notes
In the early 1930s, a farmer drew his attention to a big tree, growing in his backyard "without water". After digging below the apparently dry surface, Simcha Blass discovered why: water from a leaking coupling was causing a small wet area on the surface, while an expanding onion shaped area of underground water was reaching the roots of this particular tree—and not the others. This sight of tiny drops penetrating the soil causing the growth of a giant tree provided the catalyst for Blass's invention.[4] The drip irrigation concept was born and experiments that followed led Blass to create an irrigation device that used friction and water pressure loss to leak drops of water at regular intervals. Recognizing the high potential of his discovery, he began to look for ways to turn his idea into a product.
In the late 1950s, with the advent of modern plastics during and after World War II, he took a major step towards implementing his idea. After leaving government service in 1956 he reopened his private Engineering office and worked with his son Yeshayahu on the drip irrigation idea. The main aspect of the new invention was to release water through larger and longer passageways (rather than tiny holes) by using friction to slow water inside a plastic emitter. Larger passageways prevented the blocking of tiny holes by very small particles. The first experimental system of this type was established in 1959. In the early 1960s, Blass developed and patented this method and the new dripper was the first practical surface drip irrigation emitter.
The "Online" Dripper and Kibbutz Hatzerim
For the desert-based Kibbutz Hatzerim looking to expand its activities beyond agriculture, Simcha Blass's invention opened up a world of possibilities. Blass and his son Yeshayahu and Kibbutz Hatzerim signed a contract (in August 10, 1965) establishing Netafim Irrigation Company (80% Kibbutz Hatzerim and 20% Blass).[5] Production began in 1966. With Blass's original narrow spaghetti tube model and later models as the starting point, Netafim engineers working with Blass, developed the online dripper—indeed allowing the desert to bloom.




Pressure/ water guage 



Components of Drip Irrigation 

 Backflow preventers 
 Source of water 
 Punch-in or inline emitters 
 Pressure regulator 
 End caps or flush valves 



Backflow Prevention 

 



Source 

 Valves 
 Hose bib 

 



Filters – A Must! 

 Y filter 
 Inline filter 
 Spray body filter 

 
 120 mesh minimum 



Pressure Regulators 

 Pressure should be between 20 and 50 PSI 
 Household pressure typically 60-90 PSI 



Fittings 

 Barbed  Compression 



Emitters 

 On-line  In-line 



Flush Caps 

 



Changing from Spray to Drip 
 Rainbird Kit 

 200 mesh filter 
 30 PSI pressure 

regulator 

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



 Kit from 
Rainbird 

Presenter
Presentation Notes
Kit from Rainbird, don’t like the plastic anti-siphon devices. It’s okay but there are better choices.



Better choice than Rainbird Kit 



Two Drip Irrigation Methods 
 Per Plant Method 

 Add emitters per each plant 
 More efficient when plants 

are small 
 Less expensive to install 
 Limits root and plant growth 
 Requires more maintenance 

if plants change 
 Can make adjustments for 

differing water requirements 



Two Drip Irrigation Methods 
 Grid Method 

 Waters all the soil, 
mimics rainfall 

 Inefficient when 
plants are small 

 Better long term for 
growth 

 More expensive to 
install 

 Must hydrozone! 

68 

Presenter
Presentation Notes
Show how to run the line



Lawn uses subsurface 
drip irrigation—

Recommend Netafim 
Techline CV products 

Subsurface Drip Irrigation  
for Lawns and Meadows 

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]



Subsurface Irrigation for Native 
“Lawns” 



17 mm Fittings 

 



Drip Spacing 

     
   
    

    
   

    
    

   



Clay Soils Hold More Water 

 



Slopes 

 More water at the bottom of the hill, lay lines 
farther apart 

 Less water at the top of the hill, lay lines closer 
together 

 More pressure at the bottom of the hill Lay 
lines parallel to the contour of the hill 

Presenter
Presentation Notes
(+0.43 pressure per square inch (PSI) for each foot)



Special Cases 

 Vegetable 
beds – ¼” 
tubing, 6-
12” 

 Pots – ¼” 
tubing, 6-
12” 



Fine Gardening Article 
“Improving Clay Soils” 

 Add Compost 
 Adds drainage 
 Aggregates the clay particles 
 Etc. 

 



Planting technique 

 



Clay-Tolerant Species 

 See Yerba Buena Nursery List 
Amelanchier alnifolia Serviceberry 

Aralia californica* Elk Clover 

Arctostaphylos bakeri 'Louis Edmunds'** Serpentine Manzanita 

Arctostaphylos 'Dr Hurd'** Dr. Hurd's Manzanita 

Arctostaphylos edmundsii 'Carmel Sur'** Carmel Sur Manzanita 

Arctostaphylos 'Green Supreme'** Green Supreme Manzanita 

Arctostaphylos densiflora 'Howard McMinn'** McMinn's Manzanita 

Arctostaphylos densiflora 'Sentinel'** Sentinel Manzanita 

Aristolochia californica Dutchman's Pipevine 

Artemisia douglasiana* Mugwort 

http://www.yerbabuenanursery.com/viewplant.php?pid=11
http://www.yerbabuenanursery.com/viewplant.php?pid=11
http://www.yerbabuenanursery.com/viewplant.php?pid=11
http://www.yerbabuenanursery.com/viewplant.php?pid=711
http://www.yerbabuenanursery.com/viewplant.php?pid=295
http://www.yerbabuenanursery.com/viewplant.php?pid=118
http://www.yerbabuenanursery.com/viewplant.php?pid=336
http://www.yerbabuenanursery.com/viewplant.php?pid=123
http://www.yerbabuenanursery.com/viewplant.php?pid=170
http://www.yerbabuenanursery.com/viewplant.php?pid=149
http://www.yerbabuenanursery.com/viewplant.php?pid=15
http://www.yerbabuenanursery.com/viewplant.php?pid=1091


Scheduling 

 



Too Little Water 

 Planting medium vs 
clay soil 

 Hydrophobic soils 



How to ensure babies get 
enough water  

 Hand water 
 Create a berm 
 Get irrigation to the 

plant – see Netafim 
adapter 

 Completely remove 
potting medium – Kris 
K’s method 

Presenter
Presentation Notes
ACTION!!! – bring netafim adapter
Bring sample of potting mediums vs. clay soil




Maintenance 

 Spring tasks 
 Check/ clean the filter 
 Open the flush valve and turn on the station, flush 

for 5 minutes 
 Close the flush valve and walk the system, listen 

and look for leaks 
 Monthly  summer tasks 

 Read your water bill 
 Turn on and walk each zone listening and looking 

for leaks 



Rebates! 



Santa Clara Valley Water 
District 

 High Water Using 
Landscape Conversion 
 $1.00 /sq. ft. 
 Max = no limit! 
 Palo Alto - $2 /sq. ft 

 
 

 

 



Landscape Replacement Rebates - Santa 
Clara Valley Water District 

  Qualifying Irrigation Hardware and Rebate Amounts 

Rain Sensor  
 

Up to $50 per sensor  
 

High-Efficiency Nozzles  
 

Up to $5 per nozzle  
 

Dedicated Landscape Meter  Up to $500 per meter  
 

Rotary Sprinkers or Spray Bodies with Pressure 
Regulation and/or Check Valves  Up to $20 per set  

Weather Based Irrigation Controller, 1-12 Stations*  
 

Up to $300 per controller  
 

Weather-Based Irrigation Controller, 13-24 
Stations*  
 

Up to $700 per controller  
 

Weather-Based Irrigation Controller, 25 Stations Or 
Greater*  
 

Up to $1,000 per controller  
85 



Rain Sensors 

 



Spray heads to MP Rotators 

Presenter
Presentation Notes
1.83 gallons per minute to about 0.60 gallons per minute



ET or ‘Smart’ Controller 

•ET= Evaporation/ 
transpiration 

•Use weather information to 
determine precise water needs 

•Some monthly fees for 
connection to weather station 

•Several manufacturers: 
Weathermatic, Toro, Hunter, 
Rainbird, Irritrol, etc. 

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



 $0.75 per sq. ft.,  
 Front yards only 
 Up to $1,000 
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Drought tolerant landscapes – 
Case study bird sanctuary 

After: 
lawn 
200 sq. 
ft.  

30 species native plants, 17 for birds 

Pondless waterfall on timer 

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



Before 

Drought-tolerant landscape  
Case study lawn replacement 

After: 18 species of native plants 



Drought-tolerant landscapes 
Case study front yard 
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Drought-tolerant landscape – 
Case study pool removal 



Next Steps 
 Check your water meter 

for leaks 
 Determine how many 

gallons of water you use 
in a year 

 Determine how much is 
inside vs outside 

 Set a goal to reduce your 
consumption 

 Set a reminder to adjust 
your water meter 4 times 
per year 

 





Irrigation References 

 Irrigation Supply Stores 
 Ewing 
 Horizon 
 Water Savers 

 WUCOLS: 
http://www.water.ca.gov/pubs/conservation/a_guide_to_estimating_irrigation
_water_needs_of_landscape_plantings_in_california__wucols/wucols00.pdf  

 Rebates:  
 Santa Clara Water District 
 Alameda County Water District 
 Bay Area Water Supply and Conservation (BAWSCA) – Lawn Be Gone! 

 EPA’s “Water Efficient Landscaping” guide 
http://www.epa.gov/WaterSense/docs/water-efficient_landscaping_508.pdf 

http://www.water.ca.gov/pubs/conservation/a_guide_to_estimating_irrigation_water_needs_of_landscape_plantings_in_california__wucols/wucols00.pdf
http://www.water.ca.gov/pubs/conservation/a_guide_to_estimating_irrigation_water_needs_of_landscape_plantings_in_california__wucols/wucols00.pdf
http://www.epa.gov/WaterSense/docs/water-efficient_landscaping_508.pdf


Upcoming Talks 
 See www.sustainable-landscape.com for more 

information! 
 Thursday, March 20, 2014 "Irrigation Basics for Homeowners", Mountain 

View 
  

 Saturday, April 12, 2014, "Sustainable Edible Gardening", Menlo Park 
   
 Saturday, April 19, 2014, "Graywater Irrigation", Palo Alto 
 Common Ground Organic Garden Supply and Education Center, 10:30 AM-12:30 

PM, 559 College Avenue, Palo Alto, CA 
   
 Saturday, April 26, 2014, "Maintaining Your Native Garden", Sunnyvale 
   
 Thursday, May 1, 2014 "Maintaining Your Native Garden", Mountain View 

  
 Wednesday, June 25, 2014, "Irrigating Native Plants", Campbell 

 

 







Summary 

 
 Drought-tolerant 

plants 
 No or efficient 

irrigation 
 Organic soil care 
 Drip Irrigation 

Fremontodendron californica ‘Ken Taylor’ 

Thank you! 
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