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Purpose of this evening’s presentation: 
1. Highlight recent accomplishments 

2. Review some recent research findings 

3. Discuss new opportunities to promote 
sustainable and efficient water use 

Interaction welcome: Opportunity throughout 
the presentation for questions and comments     

Welcome and Overview 



Water Service Area  

Areas served: 
• Santa Cruz  
• County 
• Capitola 
Population: 
• 95,000 
Governing 
body: 
• City Council 

San Lorenzo River Intake 

Water Treatment Plant 

Bay Street Reservoir 

 



Water Use by  
Customer Category 



Primary responsibility: develop and implement 
programs that reduce customer demand for 
water and increase water use efficiency. 
 

1. Public Awareness and Education  
2. Water Demand Monitoring Program 
3. Long-Term Water Conservation Programs 
4. Planning and Analysis 

Water Conservation Office 



Public Awareness & Education 

• Utility Newsletter 
• Water Conservation  

website 
• Literature 
• Paid advertising 

campaigns 
• Distribution of free 

devices 
• Rain barrels 

• Bill inserts 
• Press releases 
• School education 
• Fix-a Leak Week 
• Participation in 

regional water 
awareness activities 

• Public meetings 
• Community television    



Public Awareness & Education 

http://news.wef.org/wp-content/uploads/2014/02/EPA-Fix-a-Leak-Week-Logo-1-Final.jpg


Water Demand  
Monitoring Program 

• Monitor water 
production and 
consumption trends 

• Track weather and 
population data 

• Evaluate per capita 
water usage “GPCD” 

• Conduct annual 
distribution system 
water audit 
 

• Track water used by 
new service 
connections 

• Maintain water 
demand models 

• Prepare water 
demand forecasts 

• Evaluate conservation 
program savings 

• Prepare annual report 



Water Demand  
Monitoring Program 



Long-Term  
Water Conservation Programs  
• Residential water 

audits or “surveys” 
• Toilet rebate program 
• Clothes washer 

rebate program  
• Retrofit at time of 

sale regulations 
• Water conservation 

oriented rate 
structure 

 

• Commercial water 
audits through 
regional green 
business program 

• Commercial rebates 
• Landscape water 

conservation 
regulations  

• Large landscape 
water use reports 



Long-Term  
Water Conservation Programs  

Residential indoor water use (gallons/person/day):  

http://www.ci.santa-cruz.ca.us/wt/conservation/pdf/HETRebateApplication.pdf


• Urban Water Management 
Planning 

• Water Shortage Contingency Plan 
2009 and 2012-2015 

• Water Use Baseline Survey and 
Updated Water Conservation 
Master Plan 

• Assistance to City’s water supply 
planning efforts 

Planning and Analysis 

http://www.ci.santa-cruz.ca.us/wt/conservation/pdf/WaterShortageContingencyPlan.pdf


Water Conservation  
Program Timeline 

Signed MOU for CUWCC
BMP
1.1.1 Conservation Coordinator
1.1.2 Water Waste Prevention
1.2 Water Loss Control
1.3 Metering with Commodity Rates 
1.4 Retail Conservation Pricing
2.1 Public Information Programs
2.2 School Education Programs
3.1 Residential Assistance Programs
3.2 Landscape Water Survey
3.3 HECW Financial Incentives
3.4 ULFT, Water-Sense Specification toilets

Rain Barrel Distribution
Lawn Removal Rebate
Device Distribution
Plumbing Fixture Retrofit Ordinance

4 CII Programs
Smart Rebates
Green Business Certifications
LightWash HECW Program
Spray Rinse Valve Distribution

5 Large Landscape Conservation Programs
Water Budgets for Large Landscapes
Water Efficient Landscape Ordinance
Turf Removal Rebate
Water-Smart Gardening Website
Graywater Legalization and Incentives
Water Restrictions
Water Rationing 
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http://www.ci.santa-cruz.ca.us/wt/conservation/pdf/HETRebateApplication.pdf




Large Landscape Water Budgets: 
Shaping Peak Season Water Demand 



Background on Large Landscape  
Water Budgets 

Required for properties with dedicated irrigation 
accounts under the California Urban Water 
Conservation Council MOU. 
 

Signatory agencies agree to: 
 Provide notices each billing period showing the 

relationship between budget and actual 
consumption   

 Offer technical assistance to reduce water use to 
those accounts that are 20% over budget.  



Program Goal 

Use water budgets to minimize overwatering 
while promoting healthy, attractive landscapes 



Getting Going on Water Budgets 

• Contracted with Waterfluence in June 
2010 
• Primary author of the CUWCC’s Guidebook on 

Large Landscape Conservation Programs 
• Currently working with water agencies across 

California  

• Early 2010 - changed all large 
irrigation accounts to monthly billing 
 





Irrigation Account Water Use 

• Parks 
• Schools 
• Golf Courses 
• Cemeteries 
• Businesses 
• HOAs 
• Caltrans 
• Church 



What is a “Water Budget”?  

Amount of water needed to 
meet plant water needs. 
 Landscape area 
 Plant types 
 Real-time weather data 

 





Field Survey Evaluation 



Large landscape Program Stats 

• 187 sites 
• 267 water accounts 
• 17.7 million square feet of landscaping 
• 78 percent turf 
• ~ 250 million gallons per year 
• Average application rate: 2.0 feet/year 



Water Use Breakdown 



Where Overwatering Occurs 
by volume (million gallons) 





Program Water Savings 

Overwatering 2012 2013 Savings 

Feet/year 0.36 0.24 -0.12 

Percent 18% 13% -5% 

Volume (mgy) 45.2 30.1 -15.1 



Using Water Use Report as a 
Drought Management Tool 

Rationing allotment = 1/3 of budget 



2014 Rationing Results 



• Water Conservation Act of 2009: 
New Framework for Urban water 
Conservation  

• Water use target of reducing per 
capita urban water use by 20% by 
2020 
 
 

Per Capita Water Use 



Per Capita Water Use 
24% Decline Since 2000 
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Per Capita Water Use and Service Area Population 

Gross Per Capita Water Use

Residential Per Capita Water Use

Estimated Service Area Population

86,200 

94,887 



Need for  
New Water Efficiency Plan 

Timing:  
• Existing plan completed and due for update 

 Priority: 
• Strengthening water conservation efforts 

identified as top priority in City Council’s 3 year 
strategic plan 

 Need for Information: 
• What is the remaining conservation potential? 
• Saturation level of water efficient equipment? 

 
 

 



 
 

Baseline Survey  
Background and Purpose 

• Take stock of progress accomplished over previous 
decade 

• Census the proportion of water conserving fixtures, 
devices, equipment, and features in residential and 
commercial properties across the service area 

• Provide a basis for estimating remaining water 
conservation potential through 2030 

• Help select, target, and design future programs 

 



Who Was Surveyed? 

• 150 single family and 2-unit 
homes 

• 127 multifamily dwelling units 
and common area in 50 
different complexes 

• 119 commercial sites 
including  hotel/motels, 
restaurants, office buildings, 
retail stores, schools 
hospitals, medical/dental 
facilities, laundromats    



What Was Surveyed? 

 
 

• Property and household characteristics: 
lot size, age of construction, occupancy, utility 
billing data, water pressure 

• Indoors: number and type of plumbing 
fixtures and appliances; flow rates and flush 
volumes 

• Outdoors: landscape area, plant types, types 
of irrigation systems and controllers in use, 
exterior water features 

• Commercial buildings: facility type, 
employees, equipment, sanitary, process, or 
cooling water uses    

  



Indoor Water Use 
Characteristics, by sector 

Efficiency 
standard 

Single family 
domestic 

Multifamily 
domestic  Commercial 

Toilets 1.6 gal/flush  
or less 90% 91% 96% 

Showerheads 2.5 gal/min 
or less 92% 98% 95% 

Bathroom 
Faucets 

2.2 gal/min 
or less 90% 82% Varies 

Kitchen 
Faucets 

2.2 gal/min 
or less 71% 82% 63% 

Clothes 
Washers  

Front-loading 
type 63% 46% 52% 



Single Family Home Results 



Lot Characteristics 



Landscaping Characteristics 

29 

71 

47 
53 62 

38 



Irrigation Characteristics 
Types of Irrigation Equipment  

Single Family             Multi-Family               Commercial 

Irrigation Equipment 



Base vs. Peak Water Use 
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Average Base Use = 7.3 MGD 

Peak Use ≈ 1-4 MGD 

Peak is mainly outdoor use, 
Base is mainly indoor use 

find a 
firm 
floor 

flatten 
the peak 

Presenter
Presentation Notes
Here we see how our customers use water during the year.  The blue columns show the total amount we use in a typical day from December through March, 7.3 MG on average.  These are largely indoor uses – by homes, businesses, schools, etc.
As we move into spring and summer, we add peak season uses, largely outdoors  and landscape uses.  These peak uses range from 1MGD to 4MGD, depending on weather and drought conditions.
As we think about new conservation efforts, we want to  find the best ways to reduce water use over the long-run, by finding where the floor is for indoor use, and by flattening the peak for outdoor use.



Our Community is Committed to Making 
Conservation Work, Especially During Droughts 

94% compliance rate for 2014 rationing 
     

Residents surveyed in October: 
• 78% had done (almost) as much as they could to 

 conserve water 
• on average, willing to live with Stage 3 rationing  
  4 or more years out of the next 10 years 
• 82% are willing to continue most conservation steps 

 after the drought ends 
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Presenter
Presentation Notes
Everyone is pitching in



2014 Savings During Drought 
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4 in 2014, single family households  
typically saved between 19% & 29% 

lowest 10% of accounts                       highest 10% 

  32 GPD    86 GPD   294 GPD 

Presenter
Presentation Notes
First let’s look at how we did in the short run, during last year’s drought.  This slide groups single family households – from those using the least amount of water (“lowest 10% of accounts ”) to those using the most (“highest 10%”).  In 2014, the lowest group averaged 32 gallons per day per account, the highest group averaged 294 gallons per day, and the average household used 85 GPD.

Regardless of how little or much households used, everyone contributed.  Each group used at least 19% less water last year than in 2013, and households that used more water were able to save more, up to 29%.



Why Focus on the Peak? 

• Make existing supply go further during drought 
• cost-effective measures 
• ease of installation and use 

 

• Water reliability 
the water we conserve today is the cushion we 
keep in Loch Lomond in case the drought continues 

47 

Presenter
Presentation Notes
should this slide go earlier in presentation?



Ongoing Effects of Rate 
Increases 

• households respond to rate increases by saving 
water 

• current study – how strong is the Santa Cruz 
response? 

• typical response elsewhere is to  cut use 2-4% 
for a 10% rate increase   
• 50-100 MG among Santa Cruz households? 

• increased participation in new and ongoing City 
conservation measures 
 48 

Presenter
Presentation Notes
should this slide go earlier in presentation?



More Opportunities Where Large 
Savings Have Been Proven Possible 

• Base Use 
• Dish Prewash in restaurants 
• High-Efficiency Laundries 

• Peak Use 
• Resilient Landscapes 

• Peak and Base Use 
• Home Water Reports 
• Laundry to Landscape 
 

49 

Presenter
Presentation Notes
In the time remaining, we’re going to look more closely at these options.



There’s Still Potential for Indoor 
Year-Round Savings 

50 

≤ 1.6 gpf 
  1.28 gpf                    7%     3%            14% 

≤ 30 gpl, 
now 12 gpl  

Presenter
Presentation Notes





Household Laundry 
Older vs. High Efficiency Clothes Washers 

51 



High Efficiency Clothes Washers 

52 

• 2015 rebates  – $100 from the City  
   – $50 from PG&E  
  – covers the cost difference of a HE washer 

 
• from  30-40 gallons to 12 gallons/load, save 60-70% 

• at 50 loads a year, save up to 1400 gals (2 units)  a year 
per person 

• save on energy for water heating and clothes drying, too 
 



Potential Savings in 
Business & Institutional Water Use 

53 



UCSC Water Use 

54 

the university cut its  water use  56 MG (27%) from 2007 to 2012 

Presenter
Presentation Notes
 (



• installed submeters  
• site-specific water use  
• identify potential savings 

• reduced irrigation use by half 
• new buildings will be plumbed for grey water 

55 

UCSC Water Savings 



Pre-Rinse Spray Valves 

56 

• 119 restaurant accounts 
• audits showed 87% of spray 

 valves inefficient 
• City and Ecology Action  

installed 206 new valves 
 (0.65-1.28 gpm)  

• average yearly savings 
 38,000 gal/valve/year 

• total savings 7.9 MGY 



Hotel & Commercial Laundry  
Water Reuse 

57 

68 hotels, 12 laundromats 

Presenter
Presentation Notes
Even greater laundry efficiencies can be realized in commercial settings when wash water is recycled.  We have 68 hotels in the City service area, 12 laundromats, and scores of medical and veterinary facilities.



How Laundry Water  
Can Be Recycled 

AquaRecycle.com 

58 

Presenter
Presentation Notes
Let’s start with the washer, at the bottom of the diagram.  The wastewater gets pumped into a lint shaker that removes those solids.  The water continues through a suspended solids filter, then a soaps and organics filter and finally a holding tank.  From there, the recycled water is sent to a bladder tank in readiness to be disinfected before reuse.



Recycled Laundry Water  
– Documented Savings 

59 

• adopted by hotels, medical and correctional 
facilities 

• want a greener footprint and lower costs 
• EPA study – Grand Hyatt, Seattle, 457 rooms 

• $100,000 retrofit cost 
• saved $134,000 in first year,  0.37 MGY 
∗ saved 38 GPD per occupied room 
• 80% less water,  50% less heat 

• installer provides monitoring system, daily reports 



• how much can be saved at what cost? 
• what kinds of programs will encourage  

 efficient water practices? 
• Green Business program – social recognition 
• rate differences for those who meet the efficient 

  water practices? 

• what measures can make water-neutral 
 growth possible? 

60 

Commercial & Institutional Users – 
Water Efficiency Practices 

Presenter
Presentation Notes
then switch gears back to home use



Home Water Reports  
Who Wants to be the Biggest Loser? 

• social comparisons to help customers learn about their 
 water use, cut back on previously unrecognized waste 

• personalized recommendations for additional savings 
• widely used in CA cities 

61 



Home Water Reports – Energize Savings 

62 

• help reduce and stabilize demand 
• enhanced communication  with customers,  

 targeted surveys, etc. 
• can track participation in rebate programs, 
 help assess effectiveness of conservation measures 

“So far you have used 3,800 gallons (5 CCF) in 2015. 
We estimate you will use 36,000 gallons (48 CCF)  
by the end of the year.” 



Home Water Reports – Proven Savings 

63 

• typically 5% lower demand for single-family 
 residences, within a few months 
• equivalent to 50-60 MGY in Santa Cruz 
• above average users save twice the percentage of 

below-average users 

• low cost    (Soquel Creek 10-07-14 report, 
     single family accounts) 
• about $12 per account per year, over 5 years 
• $235-500/ MGY 

 

 



Outdoor Savings – Resilient 
Landscapes 

• Monterey Bay-friendly  
• little dry-season water needed 

64 

• no fertilizer needed 
• reduced runoff, better infiltration 



Our Residential Turf – October Survey 

• 23% of local households never had lawns 
 

• 37% have replaced their lawns 
 

• 40% still have lawns 
 

 
65 

Presenter
Presentation Notes
so already almost half of all homes that had lawns have removed them



Create your own  
resilient landscape 

 
City offers: 
• rebates for turf removal, weather-sensitive irrigation 
       Resources to create a more resilient landscape: 
 
 
 
 
Check out their garden galleries, tips and find local landscapers to 

help with your design.   
66 



Start small…or go BIG! 
• Transfer part or all of your lawn to low 

water plants. 
• Convert spray irrigation to drip-saves 50-

75%, especially on shrubs 
• Consider a greywater system 
 

 

67 



How Grey Water Systems Work 

68 



69 



Conservation Measure Potentials 

70 

Initiative Cost Annual Water Saved 

Large-scale Laundry    
Water Reuse 

net savings 1.4 MGY per 100 
occupied rooms 

Pre-Rinse Spray Valves $240/MG 8 MGY 

Home Water Reports 
         at 3% less water 
         at 5% less water 

 
$600/MG 
$235-500/MG (Soquel) 

 
40 MGY 
50-60 MGY 

HE Clothes Washers 
    (at 50% less water) 

$2100/MG 48 MGY 

HECW in common areas $3100/MG 3 MGY 

Laundry to Landscape 
   (at 10% less irrigation) 

$8200/MG 0.4 MGY 
from 500 homes 

Turf Replacement 
  (at 25%  less irrigation) 

$18,000/MG              
with $1/SF rebate 

0.4 MGY per 1000 
homes 

Presenter
Presentation Notes
Together will save over 100 MGY
Beyond ongoing building code changes – 1.28 gpf toilets, etc.
As part of effects of rate increases (10% -> 50-100 MGY)




Your Personal Potentials 

71 

Initiative Cost Annual Water Saved 

HE Clothes Washers 
    (at 50% less water,  
       4 loads a week) 

$150 extra for HE • 4 units per couple 
• $25-$100/year in Tier 3 or 

higher 
• paid off in 2-4 years 

Turf Replacement 
   

$3/sq ft • at $25 per unit  (penalty 
rate) 

• paid off in 5 years 
 



Infiltrate Our Rainwater 

72 



Aquifer Recharge 

73 



• For the Water Department:  
• 2015 Water rationing  
• Water loss control project 

 

• For the Water Supply Advisory 
Committee 
• Next meetings June 11, 12 (Location) 

What’s Next? 



• Staff 
• WSAC 

Contact Information  



Thank You  
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