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This is the second revision of the original report that was released May 4, 2011 following comments by Austin Water Utility staff in defense of their programs.  While their comments do not change the underlying conclusions of the earlier report, the author strives for accuracy.

In Section 3.1, staff claims the author mischaracterized its savings study of irrigation audits.  The author has revised his analysis, and the utility is still claiming exaggerated savings.  

Section 4.2 on the Enhanced Utility Rate Structure was changed slightly to better describe documentation for savings estimates and adjust them for a dryer month with more savings. 

Section 7.3.1, regarding the utility’s purchase of renewable electricity, has been superceded by events.  While the utility was slow to accept its Council mandate to buy green power, the City Council voted for this change on September 12, 2011.  The section has been left in the report as historical background of Austin Water Utility’s resistance to change. 
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EXECUTIVE SUMMARY

Austin’s water rates have increased 74% between 2001 and 2011.  Water conservation is one of the most effective ways to mitigate rising costs.
The City of Austin has conducted water conservation programs since 1984 for economic and environmental reasons.  For many years, the programs garnered a national reputation as a leader in this field of environmental protection.  However, in recent years, the momentum has stalled, the leadership has faltered, and the record of various programs is checkered.  

This report, organized in six sections (numbered 3 through 8), identifies problems and impediments in Austin Water Utility’s (AWU) current and proposed water conservation and environmental protection programs, discusses progress or lack of progress, and recommends solutions when they could be identified.

Section 3 – Review of Existing Demand Side Programs: The current menu of demand-side programs has many problems.  The largest peak saving program, which reduces irrigation use, has overstated savings.  AWU’s program to retrofit inefficient toilets with new high efficiency models is costly to ratepayers and measurably contributes to solid waste.  The commercial retrofit program, which is the most cost-effective, has almost no dedicated staff.  A program to upgrade inefficient washing machines almost totally ignores the commercial sector for this end use.

Section 4 – Review of Water Conservation Task Force Report: An aggressive set of water conservation proposals created by a City Council appointed task force was approved by City Council in May 2007.  It recommended 20 new programs that would directly save almost 33 million gallons a day of peak demand.

Seven of these programs have been implemented and achieved some degree of success.  Twelve others have either not been implemented or have fallen woefully short of their goals.  Even the most successful programs have problems that need to be addressed to make them perform optimally.  Most of the programs, both successful and unsuccessful, suffer from questionable savings estimates, lack of verification of savings after they have been implemented, or both. 

The two-day mandatory landscape watering schedule is perhaps AWU’s most successful program to date.  However, it suffers from lack of enforcement, possible lack of advertising money, and lack of either staff knowledge or willingness to assess or allow alternative compliance methods.

The reclaimed water system is being expanded on time.  However, its build-out and savings could be greatly accelerated if the will to do this existed at the policy level and the potential financial savings was quantified.  About 40 million gallons a day of peak demand reduction potential exists from identified customers, almost as much capacity as the first unit of the new water treatment plant, Water Treatment Plant #4 (WTP#4), now being built.

Maintenance of the water mains, as well as more timely attention to leaks, has seen a noticeable improvement.  However, no methodology to measure savings exists.  The program has spent only about 75% of its budget between 2007-2010, and reaches only a small percentage of the overall infrastructure.

Other programs have not fared as well.  The most disappointing from a savings perspective is the alternative rate structure redesigned to charge higher rates for higher consumption.  To date, the rate structure does not appear to be steep enough realize the predicted savings.  Several other programs have been delayed for 4 years after they were presented to City Council.

Section 5 – Review and Impact of Existing Programs:  There are systemic problems in the strategy and administration of these programs.  Problems include eventual saturation and elimination of savings from the two largest ones, toilet retrofits and landscape irrigation audits.  Most AWU programs also suffer from lack of cost-effectiveness evaluations and lack of methodology and inspections to verify savings.  Similarly, planning of new programs or expansions of existing ones is hindered by almost no local planning information.

Most demand-side programs are at no cost to the participants, causing water rates to be higher than they would otherwise be to fund them.

Perhaps most importantly, there is an inherent conflict of interest in administering a program that saves water by the same agency charged with selling it as a commodity.  There are supply-constrained water utilities that excel at conservation, but AWU does not perceive itself as short of supply.
The lack of leadership with adequate experience and training has also kept AWU conservation programs from achieving their potential.

Section 6 – New Programs: AWU has been slow to adopt new programs, even ones it has devised in-house.

AWU has recently completed a comprehensive study of new programs and strategies that could increase water conservation. While the study contains some good ideas, its presentation was flawed by negative messages of rate increases due to reduced revenue and inflexible and onerous laws and rules.  AWU’s report could have prepared for this by discussing the economics in a different context, and citing precedents for some of its recommended laws and rules to show that they had been implemented in other places without major controversy.  Instead, the plan was birthed in a storm.

Smart water meters, similar to smart electric meters, can remotely read consumption. The meters can save water utilities money by reducing water leaks, labor, increasing meter accuracy, and reducing costly bill disputes, which water utilities sometimes lose.  However, despite the many benefits, AWU has postponed an economic evaluation of these meters because of a shortfall in the 2010 budget.

Section 7 – Greenhouse Gas Emissions: Austin Water Utility is one of the largest single energy consumers in the entire city, consuming about 2% of all the electricity produced by Austin Energy.  Therefore its greenhouse gas emissions are quite large.

AWU has boasted that WTP#4 will save large amounts of energy and greenhouse emissions.  But a close look at this shows that overall savings to the utility is a modest 7% of emissions from electric use.  The strategy that could achieve huge savings in carbon emissions, the use of renewable energy, has been almost totally ignored despite a 2007 City Council mandate to convert to renewables by 2012.

AWU has achieved very little overall energy efficiency gain in its treatment plants over the past 9 years.  The utility’s large electric costs alone should have provided a mandate for an energy savings retrofit plan.

Section 8 – Conclusions: This final section discusses the most immediate actions that should take place to correct problems discussed throughout this report.

A. The Water Conservation Division needs to be transferred out of AWU.

B. The costs of new water treatment capacity and supplies need to be evaluated as monetary competitors with water conservation.  Conservation programs may be curtailed in the future due to too much debt.

C. The Water Conservation Division needs more locally based data to plan future programs, and better methodology to evaluate savings from existing efforts.

D. A new approach to retrofit the balance of Austin’s inefficient toilets needs to be implemented to maximize the investment of ratepayer dollars and recycle old units. 

E. The Commercial program requires full-time staff to make this program perform well.

F. The Watering Restrictions Ordinance needs more inspection staff, a tougher citation policy, and possibly more funding for education and outreach. 

G. AWU needs to comply with its City Council mandate to buy renewable energy for all its electric needs by 2012.

H. AWU should prioritize the sales staff and accelerated expansion of reclaimed water system 

I. AWU needs to reinitiate its assessment of smart water meters, and implement them as soon as possible.  

J. New irrigation programs should include administrative fines for Watering Restrictions Ordinance violations to reduce time involved with enforcement, mandatory audits for large consumers, and a pilot effort to add soil to institutional and commercial landscapes deficient in it.

K. New commercial initiatives include a cooling tower retrofit program and a retrofit program for specific high-use sectors such as hotels.

1.0 Purpose 

The City of Austin has run programs to cut its peak demand and consumption for its water and wastewater systems since 1984.  There are several reasons this has been important to both the economy and the environment.

Water conservation is one of the most effective ways for customers to mitigate rising bills.  Austin’s water rates have increased 74% between 2001 and 2011.
  The high cost of Water Treatment Plant #4 (WTP#4) will be as much as $45 million annually in 2014, its first full year of operation.
  Partially because of this, rates are expected to go up another 40% between 2011 and 2016.
  At the beginning of fiscal year 2012, Austin had the highest combined residential water/wastewater rates of the 10 largest cities in Texas.
  

Water supply is expected to become scarcer as the population of Texas expands.  AWU’s service area population grew 20% between 2001 and 2011 to 900,000 people, and is expected to grow another 17% by 2020.
  The record drought of 2009 required emergency watering restrictions including legal sanctions to reduce the demand on Lake Travis and Lake Buchanan, the region’s main reservoirs.  The lakes fell to less than 45% of their capacity at the worst point of the drought.
  Another drought is predicted for Central Texas in 2011, and the threat of global warming may change Austin’s rainfall patterns in the foreseeable future.  

While Austin has enough water rights to supply future growth for the next few decades, it may come at the expense of water provided to agricultural purposes downstream.

Environmental reasons for saving water include extending limited resources in a state with a burgeoning population, diverting less water away from wildlife and recreational uses, reducing sewage effluent, and saving electricity.  

Municipal water and wastewater processing uses about 2% of Austin’s electric use, which produces a considerable amount of air pollution, water pollution, greenhouse gas emissions, and ecosystem damage caused by mining.  There are also substantial economic costs for this power – approximately $16.2 million.

Moreover, significant localized environmental problems, such as damage to land and contamination of water supplies near the construction site, can be averted by avoiding construction of large, new treatment plants.

Austin’s water conservation programs have been run by the Water Conservation Division of Austin Water Utility (AWU), the region’s main domestic water and wastewater service, since fiscal year 2005.
  Before this, the programs were run by a City of Austin agency independent of AWU, but funded by AWU revenues.

Until recently, the water conservation programs that were run were small but effective.  However, the effort has changed into something that is in many ways ineffectively managed, and falls short of pursuing new programs that AWU has been directed to implement in recent years.  In fact, some of its existing savings claims are in doubt.

This report is written to analyze AWU’s effectiveness and lack of effectiveness to date in achieving aggressive results in water conservation and related energy-saving programs, and to recommend program improvements and alternative programs that can be created in response to the current lack of action.

1.1 Author

I have been an environmental activist and consumer advocate since 1977.  I was one of the original founders of Austin’s energy conservation programs in the early 1980s, and worked as a consultant or employee for Austin’s energy conservation programs for 6 years during that decade.  

I have worked on policy reports and analyses related to resource management issues such as clean energy, solid waste and recycling, and air quality.  Clients included: the Consumer Advocate in Austin electric rate case in the 1994; and environmental groups such as Public Citizen and the Texas SEED Coalition.  Since 1995, I have been editor of the Austin Environmental Directory, a comprehensive sourcebook of environmental issues, products, services, and organizations.

This report was motivated by both sentimental disappointment and civic pride.  As someone who helped start the City of Austin’s resource management programs in their early years, it is sad for me to see the current state of ineffectiveness of many of the current water conservation efforts.  And as someone who has worked to make Austin a leader in environmental protection, I think the City should aspire to create the best water-saving agency in the country.  Austin should be setting nationwide trends instead of floundering in underachievement.

The report took at least 6 months to produce, and was largely self-funded.  The author gratefully acknowledges a grant of $4,000 from the SOS Alliance and Environment Texas.  No conditions were placed on the report’s content in return for this assistance.

1.2 Distribution and Verification of the Report

This report is intended for distribution to people responsible for water policy in the AWU service area.  These people include members of the Austin City Council and City Boards and Commissions.  

Efforts will also be made to alert members of the general public to this report’s availability.  The report is available free to the public electronically at www.environmentaldirectory.info/

I am asking that this report be analyzed by a qualified consultant in the field of resource management, hired independently of Austin Water Utility, to recommend remedies when the problems noted in this report are validated.

This first version of this report may be revised for accuracy and inclusion of other ideas based upon the merit of comments.  

2.0 Background of Goals, Intentions, and Lack of Progress

Section 3 of this report scrutinizes current water conservation programs.   Section 4 reviews proposed conservation strategies from the Water Conservation Task Force report in 2007.  It analyzes savings and goals for their accuracy and reliability, and when appropriate, methodology.  It also reviews whether the Water Conservation Division is making the best use of the resources allocated to it, and whether programs are effective at achieving long-term savings.

Section 5 scrutinizes overall patterns related to implementation, planning and administration to discern patterns of operation that need to be changed.  

Section 6 looks at new programs that can make the conservation effort more aggressive. On the one hand, AWU has recently completed a comprehensive review of over 40 programs and strategies that will go beyond the 2007 Task Force recommendations.  On the other, it has been reluctant to pursue many new programs, and it is puzzling where it will find the will to pursue the new ideas that have recently been presented. 

Section 7 reviews programs that reduce or prevent greenhouse gas emissions created by AWU.  Treating and pumping water and wastewater is an energy-intensive business.  AWU is one of the largest electric users in the entire city.  So it is important to review how the utility intends to save energy, emissions from energy use, and money by reducing its consumption or switching to renewable energy.

Section 8 recommends the most important administrative improvements, program repairs, and new programs that should be pursued to enhance the effectiveness of Austin’s water conservation programs.

3.0 Review of Existing Demand Side Programs

AWU has a menu of water conservation programs for each of the Residential, Multi-family, and Industrial/Commercial/Institutional (ICI) sectors.  A summary for FY 2010 is below.  The utility also has a mandatory watering day ordinance that cuts across all sectors to reduce summer peak-day demand, and this is discussed in Section 4.  

Most of these programs have major flaws, which will be discussed in detail.

SUMMARY:

A. A savings study, reinforced by monthly reports, has greatly exaggerated water conservation savings from the landscape irrigation audit program run by AWU.

B. The cost of replacing toilets is all being borne by AWU ratepayers, with no direct cost being charged to program participants who are receiving the economic benefits.  The total cost amounted to over $13 per residential customer for the combined fiscal years 2009 and 2010. 

C. About 41,000 discarded toilets (weighing over 2,000 tons) went to area landfills instead of being recycled in 2009 and 2010.

D. Two-thirds of claimed water volume savings from existing AWU conservation programs is coming from the distribution of free toilets. Complete saturation could take place in 2-4 years.  Implementation of new effective programs to replace this source of savings has not been aggressively pursued.

E. The commercial rebate program is the most cost effective.  Yet there is not even one full-time staff person working on it, no list of potential projects in coming years, and no proactive marketing to engage this sector.

F. Water savings from efficient commercial washing machines has been almost totally ignored.

G. There is too much PR emphasis on rainwater harvesting even though it yields a low volume of savings at a high cost.

H. The new program to replace turf with low-water use landscape is actually a revival of a program that failed.  There is no indication of why the new program's results will be better this time.

3.0.1 Breakdown of Demand Side Programs

AWU has four main types of water savings programs for its customers: landscape irrigation audits, toilet rebates, “ICI” (Industrial, Commercial, Institutional) rebates, and clothes washer rebates.  In FY 2010, AWU claimed 3.1 billion gallons of “lifetime” savings (the amount of water a program would save over the entire life of the retrofit equipment or education period, which typically ranged from 3 to 15 years).
  As a point of comparison, AWU produced almost 44 billion gallons in FY 2010 alone.  Due to leaks in the system, only about 40 billion gallons actually arrived to customers.

The utility also claimed 1.3 million gallons per day of peak demand savings.
  This compares to AWU’s peak demand in FY 2010 of 193 million gallons per day (August 29).  Its all-time peak demand, reached on August 13, 2001 was 240 million gallons per day.  (Again, to adjust for leaks in the system, the 2010 demand side peak that arrived to customers was 176 million gallons per day.)
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3.1 Irrigation Audits

A Mirage of Water Savings

AWU offers landscape irrigation audits to both residential and commercial customers. These audits are voluntary, and give free advice to customers on best practices to reduce outdoor landscape watering.  These audits represented 7% of total AWU water savings in FY 2010, but 39% of AWU’s water conservation peak day savings.  However, this program’s savings estimates are extremely flawed and greatly overstate its value, particularly to peak day capacity displacement.

3.1.1 Flaws in AWU Savings Study

A savings estimate (500 gallons per peak day) was derived from an undated savings study provided by AWU.
  No attribution for this study was provided either.  

The study’s methodology used consumption in June 2008 (the month before the irrigation audit was conducted) as a baseline to compare to August of the same year.  However, the specific data was not adjusted for key factors such as differences in rainfall, temperature, drought restrictions, and public education efforts.  There was also no comparison to non-participants in the program that used similar amounts of water.  

Even though the program is projected to save water at the same rate for 3 years, the study did not follow the participants forward to see if the savings lasted.  No follow-up study has been done to ascertain savings duration.

The study’s methodology to determine summer savings also surveyed audits conducted during the winter months to see if the audit affected summer consumption.  It determined a smaller but noticeable savings between July of 2000 (before the fall audit was conducted) and July of 2001.  Again, no correction was made for rainfall, temperature, and other factors.  Again, there was no comparison to non-participants using similar amounts of water.

As importantly, the projected savings from these audits was directly compared to the first set of participants.  This is problematic since the first set projected savings within the same summer season, and it was compared to the second set with savings claimed between two separate years.  (The first set of participants supposedly saved water between June and August of 2008 while the second set supposedly saved water between July of 2000 and July of 2001.)  

The study also used another set of audit participants, from October 2008 to April 2009 to duplicate the first peak savings estimate conducted in the off season.  This set of comparisons suffered from the same flaws as the previous two sets of data.
3.1.2 AWU Savings Study Does Not Match Bills

It is unlikely that the savings estimates are valid.  In first set of data discussed above, the average customer was estimated to consume 40,000 average gallons per summer month.
A bill analysis of audit participants from a sample month showed that average program participants’ usage was less than 30,000 gallons (not 40,000 gallons) per month in July 2010, and less than this in all other months of the year.
  Comparing AWU’s savings study to actual annual usage of these participants, the irrigation audit program would literally have to save 68% of the sample’s participants’ summer water consumption to attain the savings AWU is claiming in its study.
 If estimated baseload water use for toilets, washing machines, bathing, etc. is considered, the irrigation audit would save 90% of total irrigation use in summer months.

	 
	Real Consumption
	AWU Savings

	 
	of Participants
	Study

	 
	(1,000 Gallons)
	(1,000 Gallons)

	May-10
	12.9
	15.5

	Jun-10
	23.4
	15.0

	Jul-10
	29.6
	15.5

	Aug-10
	27.0
	15.5

	Sep-10
	20.2
	15.0

	 
	113.2
	76.5

	 
	
	68% of summer consumption

	 
	 
	


As another point of comparison, a recent masters thesis delving extensively into AWU’s water conservation programs discovered a savings of only about 100 gallons per day and 7% of overall consumption (as compared to 500 gallons per day and 45% of overall consumption), and that this savings did not last any longer than five years.

3.1.2.1 AWU Staff Critique

In reviewing this report, AWU has criticized it for using 2010 consumption data, which had more rain than a normal year.  This criticism did not stop the utility from claiming high water savings in this same abnormally wet year.  However, the author reevaluated audit savings by adjusting water consumption for the monthly averages of both 2009 and 2010.  In this case, the irrigation audit would save 61% of total adjusted summer consumption.  If estimated baseload water use is subtracted, the savings from the irrigation audit would be 79% of total irrigation use.

	 
	Real Consumption
	AWU Savings

	 
	of Participants
	Study

	 
	(1,000 Gallons)
	(1,000 Gallons)

	May-10
	13.7
	15.5

	Jun-10
	29.0
	15.0

	Jul-10
	35.5
	15.5

	Aug-10
	27.3
	15.5

	Sep-10
	19.2
	15.0

	 
	124.7
	76.5

	 
	
	61% of summer consumption

	 
	 
	


In these various scenarios, the author considers this huge percentage of savings from an education effort with a program life of 3 consecutive years to be unlikely.

3.1.3 Lack of Eligible Participants

The AWU savings study estimates that program participants had extremely high water use.  As stated, the average customer was estimated to consume 40,000 average gallons per summer month.  According to a bill frequency analysis of 5 summer months averaged for 2009 and 2010, such high consumption represented only 1.5% of all AWU residential customers.  As such, there is a limited universe of customers that can really achieve the estimated savings in this study, assuming they are even valid.  

	Average Summer Month 2009 and 2010

	Consumption Bin
	Number of
	Consumption 

	 Gallons Per Month
	Customers
	Within Bin

	 1-99
	2,522
	0

	 100-999
	6,725
	3,283,640

	 1000-1999
	11,799
	17,526,300

	 2000-2999
	15,552
	38,313,210

	 3000-3999
	17,183
	59,304,210

	 4000-4999
	16,621
	73,812,670

	 5000-5999
	14,832
	80,647,900

	 6000-6999
	12,998
	83,645,560

	 7000-7999
	11,110
	82,599,230

	 8000-8999
	9,581
	80,816,890

	 9000-9999
	8,189
	77,255,740

	 10000-10999
	7,071
	73,775,400

	 11000-11999
	6,149
	70,313,810

	 12000-12999
	5,367
	66,751,770

	 13000-13999
	4,711
	63,293,540

	 14000-14999
	4,151
	59,905,990

	 15000-15999
	3,655
	56,423,820

	 16000-16999
	3,270
	53,728,590

	 17000-17999
	2,864
	49,928,790

	 18000-18999
	2,551
	47,020,760

	 19000-19999
	2,247
	43,651,720

	 20000-24999
	8,084
	179,410,100

	 25000-29999
	4,527
	123,153,330

	 30000-34999
	2,575
	82,961,430

	 35000-39999
	1,539
	57,231,430

	 40000-44999
	940
	39,719,700

	 45000-49999
	581
	27,445,710

	 50000-59999
	639
	34,713,330

	 60000-69999
	296
	19,062,090

	 70000-79999
	164
	12,218,630

	 80000 & Up
	302
	35,221,300

	 
	188,793
	1,793,136,590

	 
	2,923
	168,380,760

	 
	1.5%
	9.4%


3.1.3.1 AWU Staff Critique

In criticizing my report, AWU staff has suggested that the universe of possible participants is higher.  Instead of using 40,000 gallons per month as a minimum threshold, staff stated consumption could go below this threshold to meet a 40,000-gallon average.  By this reasoning, the percentage of participants that can achieve average savings rises from 1.5% of the customer base to 5%.
  While expanding the pool of average participants, those below the 40,000-gallon threshold will still not be able to achieve the savings from the AWU study.

Moreover, it is not likely that this pool will increase past a point due to the program’s voluntary nature of participation. 

3.1.4 Water Audit Eligibility Screening Lax

One of the reasons for lower than expected savings is that the irrigation audit program has been converted from something available exclusively to high water users to something available to any AWU customer on request.  Even though AWU’s Web site states that consumption must be at least 25,000 gallons per month, 1/3 of program participants in the sample analyzed used less than this in every month of the year prior to participation in the program, and 2/3 use less than the 40,000 gallons per month that is the estimated summer usage for the average water audit participant in AWU’s savings study discussed above (Section s3.1.1 and 3.1.2). 

	Real Consumption of Participants

	 
	
	 

	 
	Number
	% of Sample

	>40,000 gal/month
	46
	35%

	25-40,000 gal/month
	42
	32%

	<25,000 gal/month
	44
	33%

	Total Sample
	132
	 


3.1.5 Lack of Program Longevity

The annual savings estimates are also compromised by the longevity of the savings.  AWU only assumes the savings from a landscape audit lasts for 3 years.  Yet its monthly report format implies that the savings are cumulative and permanent.  

For example, AWU report format implies that if audits save ¼ of 1% of AWU system peak each year, then these peak savings could be added each year for as long as the program is in place  (i.e., if the program ran for 10 years X 0.25% of peak savings per year, then the 10-year peak demand savings would be an impressive 2.5% reduction).

However, a 3-year life means that at the end of 3 years, no more capacity is saved unless the number of audits is increased.  Unlike a high-efficiency appliance such as a toilet, the savings are not permanent.  With the same number of audits, the audit program’s peak and total savings results are on a treadmill “running in place.”

3.1.5.1 AWU Staff Critique

Staff complains that savings assumptions in the Water Conservation Division’s monthly reports are clearly stated.  This is not correct.  Monthly reports are distributed to the public in hard copy or online in PDF format.  As such, assumptions embedded in the spreadsheets and charts are not readily apparent.  There is no written documentation of assumptions in these monthly reports to compensate for this lack of information.  The author had to specifically ask for the Excel versions of monthly reports as well as written explanations to clearly understand some of the assumptions in this and other programs.

3.2 High-Efficiency Toilet (HET) Retrofits

Throwing Toilets Out of Airplanes?

Toilets are generally very durable appliances, and barring remodeling, can frequently last the life of a building.  Without market intervention, they have a low natural replacement rate, so utilities often try to speed up adoption of more efficient units through rebates.
Old toilets consumed 3.5 to as much as 7 gallons per flush.  Since 1994, the national standard in the U.S. required units with no more than 1.6 gallons per flush.  The states of Texas and California have mandated that new units meet a standard of 1.28 gallons per flush in 2014.  This standard was adopted in the Austin building code in 2010.  

Austin water conservation programs have historically encouraged low-water use fixtures in building codes, and as well as rebates to encourage early replacement.  However, this program has been controversial for the last several years.  It is what resource management agencies call “free-ridership,” meaning the new units would have been bought without the rebate.  Members of the City’s Resource Management Commission have been highly critical of the program for this reason.

Toilet retrofit programs were responsible for 64% of total AWU water savings in FY 2010, and 28% of peak day savings.  During fiscal years 2008, 2009, and 2010, the City had two main programs to change-out old toilets with HETs that use 1.28 gallons per flush.  The first program gave a rebate of $200 to any residence, multi-family complex, or ICI customer that replaced their units.  Often, this would include labor as well as the new fixture.  Depending on the model purchased, this $200 could completely cover the cost of installation.

This was a particularly generous rebate for large multi-family and ICI installations, which could get compensated for as many as several hundred installations at a time, yielding large volume discounts.  In these situations, it was possible and in many cases likely that healthy profits were made by private contractors installing HETs, receiving the maximum rebate the City offered. 

The rebate program was criticized for being too generous, and was phased out during this same year.

The other retrofit program was an HET give-away, in which AWU purchased a single HET model in large quantities for volume discounts.  This program is available for all customer classes, though about 92% of all units dispersed in this program in FY 2010 were to the residential sector. 

Giving away free units was certainly not a formidable challenge, and a great deal of water savings was claimed through these “free” programs.  But there were several conflicts and downsides as well.

3.2.1 Lack of Financial Balance 

Most resource management incentive programs share costs and rewards, with part of the cost of a resource saving measure paid by the participant, and part of it borne by the ratepayer.  The participant is rewarded with direct savings.  The ratepayers are rewarded by reducing the need for new, more expensive infrastructure (water treatment plants and pipelines), reducing the need for additional expensive water supplies (contracts, reservoir debt), and enhancing environmental protection (saving water for recreational purposes and wildlife).

With the exception of low-income programs, it is uncommon for incentive programs to reward 100% of the cost of an item, which is what these give-away programs do. Contrast this to Austin Energy’s residential rebate programs for all-electric customers, which rebate between 3-33% of installed costs, depending on the measure.
  Its rebate programs for commercial lighting give a rebate of about 19% of installed costs.

The total cost of the toilet programs per residential customer in fiscal years 2009 and 2010 was about $6.4 million, or a cost of over $13 to each residential customer.
  This is not an outrageous amount, but the program could have been structured with more balance.

3.2.2 Lack of Strategic Placement

Most free HETs were placed in residential or multi-family units.  These buildings generally do not use high volumes of water and wastewater compared to non-residential buildings such as restaurants, schools, office buildings, theatres, etc.  

There are arguments against free programs for the private sector, including the question of whether to award money to large businesses that can well afford it, or that can be mandated to install new, very cost effective equipment on their own.  Conversely, conservation proponents who want to avoid political confrontation and ill will associated with mandates might defend these free programs for businesses.
However, from a monetary standpoint, if a free program were deemed preferable, it would be more cost effective to target it to large consumers.

3.2.3 Lack of Alternative Financing

At a City Council meeting in November of 2009, the free multi-family HET give-away program was criticized as too costly.  During the discussion, a suggestion was made that the AWU set up a leasing or shared savings agreement that would pay for the entire cost of retrofits up front and get paid back on a monthly basis until the cost was paid for.  (After this, the units would become the property of the complex.)  

The reasoning was that since the AWU was committing all the up-front money anyway, the utility might as well get most or all of it back.  Since payments could be tailored to ensure a positive cash flow, this would have an immediate effect of lowering a complex’s bills.

In May 2010, this author asked AWU whether this idea was ever investigated.  After a follow-up inquiry in August, AWU produced an analysis dated just after the May inquiry.  Though the analysis did not find major fault with the idea for the new program, no effort has occurred to implement this more cost effective option as of the date of this report.

Instead, AWU continued to give away units to the multifamily sector, and has targeted 1,000 units for distribution in FY 2011.

3.2.4 Lack of Inspections

It is routine for resource management rebate and retrofit programs around the U.S. to inspect the installation upon completion to ensure that the equipment is installed and working properly.  In some cases, a random sample is inspected as an alternative.  But quality control should never be completely ignored.  

A survey of a dozen HET programs in other water utilities around the country show that most of them do conduct random or targeted inspections for residential installations.
  Two of these water utilities, including San Antonio, TX inspect none.  The rest inspect some percentage.  Four of them (Dallas, TX; Denver, CO; Santa Clara County, CA; and Tucson, AZ) inspect about 10% to assure no fraud has taken place.

In 2008, the Water Conservation Division stopped making HET retrofit inspections for all sectors of use.  This was rationalized by stating that past inspections revealed few problems.  This is analogous to saying that since traffic police have found few violators, traffic police should be abolished.  (Maybe there were only a few violations because potential violators saw the police in the first place.)

An anecdote related by a residential participant in the rebate program reveals the problem.  He purchased two HETs.  He faxed the rebate application to the Water Conservation Division, but subsequently discovered the tile in his bathrooms would not match the HET base.  He got a refund for returning the units to the store, but forgot to cancel the rebate claim.  A few weeks later, he received a rebate for over $350, which he still retains. 

In response to public criticism from for this laxness, AWU began inspections again for multi-family and ICI HETs in November 2009.  But it does absolutely no residential inspections, which now represent the majority of participants in this program.  Residential participants are the more likely to have installation problems than multifamily and ICI customers since many of the units are self installed and the participants are usually not trained in plumbing or janitorial maintenance.  This also conflicts with what is stated in the AWU toilet rebate program application, which is that all residential installations are subject to inspection.

In contrast, 100% of installations are inspected in some rebate programs run by Austin Energy.

3.2.5 Lack of Recycling

Porcelain toilets generally weigh about 100 pounds each.  The AWU give-away programs have been so aggressive that about 41,000 high efficiency units have been distributed in 2009 and 2010.  The old units amount to over 2,000 tons that have been dispatched to area landfills during this period.

Even though other U.S. cities in the country have addressed this problem, no recycling alternative was developed until public criticism occurred.  (See referenced news story.)
  Response to this criticism was sluggish.  The then-Acting Manager Drema Gross approached the problem by directing it to the Solid Waste Services Dept. for a solution.  It was not until Texas Disposal Systems approached the Water Conservation Division that a pilot program was put in place.

The pilot program got off to a slow start.  Between June 14 and December 31, 2010, 8,319 HETs were received by the public through AWU’s programs.
  In this same period, 437 toilets were recycled (5%).  

One of the reasons recycling is constrained is the lack of accessible drop-off points.  There was only one location for the entire city as of April 2011.
  

The huge missed opportunity for recycling was with apartment retrofits.  While free HETs were limited to 3 per residential customer, multi-family and commercial retrofits were often changing out hundreds of units in a single complex or building.  Given the huge volume, profit, and savings involved, AWU could have required recycling as condition for receiving incentives.  Instead, 944 tons of used porcelain was discarded from multifamily and ICI toilet change-outs in fiscal years 2009 and 2010.

Interestingly, an HET toilet incentive program operated in Ft. Collins, CO in 2010, added extra money to the rebate if the old toilets are recycled.

3.2.6 Product Saturation

If free toilets continue to be distributed at the same rate they have been, the program will eventually be a victim of its success.  The number of low-efficiency units is decreasing every year.  Since almost two-thirds of demand-side water volume savings comes from this one program, there is a need to develop new initiatives if savings from demand side programs are to continue.  At saturation rates represented by participation in fiscal years 2009 and 2010, the entire stock of old units will be converted within 2-4 years.

3.3 ICI (Industrial/Commercial/Institutional) Process Rebates

The Big Dogs Eat First (but drink last)

The rebate program for ICI customers has historically been the most cost-effective program and, in many years, has the greatest water savings.  Since these customers often use large volumes of water in a limited number of applications and pieces of equipment, a relatively small expenditure of money can go a long way.  As an illustration, AWU’s select class of only 28 industrial customers used 6.4% of total water consumption in FY 2010, even though there were about 209,000 customers overall.

However, conservation savings from the ICI sector has gone down in recent years.  It was almost non-existent for FY 2008 and 2009.  This was probably due to lack of staff to run this program.  Communication from AWU confirms that there has been staff turnover that has disrupted continuity, and that program staff have been distracted by managing other programs in addition to this one.

Savings from this program has surged back strongly in FY 2010, providing 26% of the Division’s peak day savings and 20% of its water savings with costs sometimes less than 10¢ per thousand gallons.  (As a point of comparison, commercial customers can pay over $4 per thousand gallons for water, and over $11 for combined water and wastewater.) 

[image: image3.wmf]M99 2no 1 sO sps19vA

5002 >S00@ >S00N 35008 >000

0

50710

T00'000

500°000

300°000

t00'000

200'000

e00°000

\00'000

800°000

COWIWGLCIS ] blOcCs22 K







However, almost all of these savings came from one rebate: Spansion, the electronics manufacturer.  There were four things that made the rebate notable.

1. The water savings came at the expense of energy.  As much as 2.5 million kwh a year of electricity will be consumed to operate machinery that will save about 140 million gallons of water a year.
  This is enough to power 210 Austin homes.  Put another way, this is almost 5 times the energy used to process the same volume of water and wastewater in AWU’s system.
  

2. Another point of interest is that the rebate amount, $100,000, was a tiny fraction of the upfront cost and payback calculations.  While Spansion stated in writing that it would not have pursued this project without AWU’s financial assistance, this is unlikely.  The rebate amounted to no more than 11% of the $922,000 upfront cost of the project.  If the rebate had not taken place, it would have lengthened the project’s payback of 6.7 months by only 22 days.  The project had a net nominal dollar value of almost $1.5 million a year in savings to the company, and about a 450% Return on Investment over a five-year period.

3. The rebate was complicated by the fact that the Water Conservation Manager was not even apprised that it had been approved.  In a communication on March 11, 2010 between the Acting Manager and Spansion, Drema Gross stated that due to staff turnover, she was unaware of the project, and the rebate would be delayed.  While the rebate was subsequently fast-tracked, it is curious how a Division could lose track of its largest client.

4. Spansion approached AWU with this project.  While there is nothing wrong with AWU taking advantage of a huge savings when it is offered, there is a lack of effort to proactively find new savings opportunities. Almost no inventory or survey exists of large retrofit projects (wafer fabs, manufacturing facilities, large buildings) and their potential to decrease overall system consumption over the next decade.
  

Part of the reason the ICI program has not achieved more despite its record of the largest and most cost effective savings is that not even one full-time staff person is assigned to it.  This minimal level of staffing does not seem to exist for much of the period after June of 2008 when the full-time ICI engineer transferred to another division of AWU.  While AWU could not account for all individuals that worked on this program, it identified the two main people that worked part-time in June of 2008.  One stated he spent “at least 20% of my time each week on water conservation.”
  The other person provided engineering support with about 5 hours (13%) of his time per week.
  

Its current ICI staff person (as of January 2011) spent only 5-10% of his time on the program.

And while the increase in 2010 savings is welcome, there have been numerous other missed opportunities in this program.  AWU provided a list of proposed projects for FY 2009; 9 out of 18 remained unfinished as of January 2011.  There is no list of proposed projects for FY 2010 or FY 2011.

3.4 Washing Machines

Ignoring the Biggest Savings

Encouraging efficient clothes washers contributed to 6% of the Division’s peak day savings and 9% of its water savings in fiscal year 2010.

Rebates for water- and energy-efficient washing machines have done well in the residential sector, with participation and savings surpassing the annual goal in 2010.  However, water savings do not take into account “free riders” – the number of units that are purchased even if no rebate is awarded.  There have been no local surveys of free ridership in several years.  Using national free ridership estimates, the savings is really 30 to 70% lower and the cost per gallon and peak gallon saved is 43 to 233% higher.
 

AWU is also rebating the same amount for varying efficiency levels of energy and water, though it is typical in such programs to award higher amounts for units with higher savings.

On the other hand, AWU lowered its rebate amount from $100 to $50 in July 2010 to make the program more cost effective.  This appears to have had no diminished effect on participation.  However, AWU had not changed the savings calculations in its monthly reports (as of March 2011) to show this benefit, exhibiting a lack of attention to updated information.

Another problem with clothes washer rebates is in the commercial sector.  There were only 16 rebates issued in the whole of FY 2010, compared with a conservative estimate in excess of 5,000 units in Travis County.
  (AWU will not do end use or saturation surveys to define a local estimate better.)  The 2007 Water Conservation Task Force recommended creation of a local sales code for Austin for commercial clothes washers exempt from national code, but no initiative has been undertaken as of this writing.  (See Section 4.3.6.)

Moreover, there is no large amount of money or a marketing strategy targeted for promotion of this program.  AWU has suggested that this will change, but has provided no firm details as to when it will occur or how much money will be allocated.

AWU also states that there will be no need for the commercial rebate program after the new federal standards occur in 2013.  This is not correct.  The federal standards will be for a minimum efficiency, and they will only be for lower-volume machines, not larger or “hard-mounted” commercial equipment.
  In both cases, there will be machines that exceed the new regulations and that might be cost effectively upgraded with rebates.

In fact, the water conservation program at the San Antonio Water System (SAWS) is planning to phase out its rebates for residential clothes washers and concentrate promotional efforts exclusively on converting commercial clothes washers via a rebate program targeted at the equipment leasing market.  (Leasing has been identified as the most common way laundromats obtain their equipment.)  SAWS’ position is that the residential market has made a pronounced conversion to efficient front-loading machines, in part because the equipment has come down in cost.  The utility believes the rebate is going to a lot of free riders, and that the commercial sector is a good prospect for new savings.

3.5 Small Programs

3.5.1 Rainwater Harvesting Rebates

Rural Water Storage in the Big City

For many years, the water conservation division has offered rebates or discounted sales for rainwater storage.  Currently, there are two programs in this area.  The first gives rebates for portable rainbarrels that can be placed in areas such as under existing rain gutters.  The second gives a higher rebate for higher-volume pressurized rainwater systems such as cisterns with pumps.

Among the many benefits of rainwater use are: water supplies with few pollutants or treatment chemicals; elimination of scale in pipes and appliances (lengthening life and maintaining energy efficiency); and availability if emergencies curtail normal water service.  

However, while popular and educational, the programs have saved very little water for the AWU system, and are considered the most expensive programs in terms of dollar savings per volume of water.  As a rule, rainwater systems cannot come close to competing with water prices at AWU and in other major U.S. cities.  Rainwater systems are more competitive against well water in country settings away from centralized water systems, and where expensive treatments systems are required to filter contaminants and minerals. 

In July 2010, AWU increased rebate levels to encourage more rainwater systems.  Prior to this, the Water Conservation Manager publicly stated that little extra savings would result from this more aggressive effort, and stated that it was being done for educational and public relations benefits.  

This honest admission does not necessarily make the program more justified.  Rainwater demonstration projects have been ongoing in Austin for almost two decades, and more are installed every year in response to Austin Energy Greenbuilding’s rating system.  Given the high future savings that will be expected for the water conservation division in the future, and limited staff to achieve these savings, the rainwater program expansion is not the highest priority for limited time and resources.

There are also problems with AWU’s attempt to quantify the programs’ cost effectiveness.  While there are obviously volume water savings from catchment systems, peak water saving estimates by AWU for these programs are not based on any hard study, and inferring there are any peak savings at all is counter-intuitive to how these systems work and how water customers use them.  

There are no timing devices (such as the Austin Energy “Power Saver™” load management programs) that electronically instruct catchment systems to replace water on peak days.  Rather, their owners generally employ a “use-it-or-lose-it” approach.  

There is no economic incentive for saving water during high peak days, but there is an incentive for saving water in volume.  So owners will typically use water on the first day it is appropriate to use it after rainfall.  This is to ensure that the catchment system is empty or at least less full to take advantage of the next rainfall event.  While there might be an incentive to hoard water for dry days if there is not AWU water provided as back-up, there is no incentive to hold water in Austin for the driest days of the year.  

As such, there are probably no peak savings from these programs.

3.5.2 Xeriscape Rebates

Reviving a Failed Program?

At the same time increased rebates for rainwater systems was announced, a program to award rebates for customers who replace existing lawns with low-water use xeriscape plants was also initiated.  This was an attempt to revive a program that had been in effect for many years and failed.  According to the former staff person who ran the program for 8 years, reasons for failure included: 1) insufficient financial incentives; 2) limited water savings, making staff time and rebate expenditures expensive for the amount of water saved; 3) frugal participants (most applicants used little water to begin with because they were already conservation minded).
  

The former manager of this program stated that the majority of applicants did not even complete the program to get certified for the rebate.  The marginal economics of this program was reiterated in the recent water conservation plan brought to City Council in January 2011.
  (See Section 6.2.)

3.5.3 Pressure Regulating Valves (PRVs)

PRVs are inserted into a customer’s plumbing to prevent misting and evaporation losses in irrigation systems.  This can occur when high water pressure sprays water at greater pressure than sprinkler heads are designed for.  PRVs can have a noticeable savings in peak demand if installed in large numbers of new homes (they are now mandated by the Austin building code).  However, voluntary retrofits for existing lawns have been small in number.  Participation might be increased if installation was suggested or mandated as a corrective measure in the proposed programs for regular landscape audits of large customers (see Sections 4.3.2 and 4.3.4).

4.0 Review of Program Recommendations of the 2007 Water Conservation Task Force Report

SUMMARY:

In May 2007, Austin City Council approved an aggressive set of water conservation proposals created by AWU staff and volunteers.  It recommended 20 new programs that would directly save almost 33 million gallons a day of peak demand, the equivalent of 17% of AWU’s peak day in 2010.

A. Seven of these programs have been implemented and achieved some degree of success.  Twelve others have either not been implemented or have fallen woefully short of their goals.  Even the most successful programs have problems that need to be addressed to optimize their performance.  Most of the programs, both successful and unsuccessful, suffer from questionable savings estimates or lack of verification of savings after they have been implemented, or both. 

B.  The three most successful programs include a two-day mandatory landscape-watering schedule, the use of reclaimed water for non-potable end uses, and better maintenance of water mains.  The watering schedule and maintenance programs suffer from lack of savings verification.  The watering schedule also suffers from lack of enforcement and inspectors to carry this out, possible lack of money to advertise the program, and lack of either staff knowledge or willingness to assess or allow alternative compliance methods.  

The reclaimed water system is being expanded on time.  However, its build-out and savings could be greatly accelerated if the will to do this existed at the policy level and the potential financial savings was identified.  About 40 million gallons a day of peak demand reduction potential exists from identified customers, almost as much capacity as the first unit of WTP#4 now being built.

Maintenance of the water mains, and well as more timely attention to leaks, noticeably improved.  However, the savings effect is intuitive, as no methodology exists to measure savings from main rehabilitation and replacement.  Moreover, the program has spent only about 75% of its budget since 2007 and is reaching a small percentage of the overall infrastructure.

C. Other programs have not fared as well.  The most disappointing from a savings perspective is the alternative rate structure redesigned to charge higher rates for higher consumption.  To date, the rate structure does not appear to be steep enough cause major savings.  (This was determined by the author, as AWU has never done its own study or verification of impacts.)  

A program mandating the retrofit of old plumbing fixtures such as toilets and showerheads was delayed by City Council.  Instead, savings from these end uses have been replaced by a program almost completely funded by ratepayers, with several problems in its implementation (see Section 3.2).  

Several other programs have been delayed for four years after they were presented to City Council with no realistic reason for their postponement.

*
*
*
*
*
*
*
*
*
*
*
*
*

In January 2007, a report was made to City Council on proposals from the Water Conservation Task Force (hereafter identified as the 2007 Task Force).  This Council-chartered study committee was charged with developing advanced proposals for water conservation.  

The Austin City Council approved implementation of the recommendations on May 3, 2007, which proposed 20 new programs and strategies that would save an estimated 32.65 million gallons a day of peak capacity over the next 10 years (about 17% of Austin’s peak demand in 2010).
  Following this adoption, the Council created a Citizens Water Conservation Implementation Task Force, to continue to allow for public input as these new measures were implemented.  

Some of these programs began relatively quickly and AWU claimed they yielded substantial savings.  Others have been given little if any attention.  It was not until the summer of 2010, under pressure from the Resource Management Commission, that the status of all these programs was reviewed.

In 2009, the Citizens Water Conservation Implementation Task Force was given an expanded role to recommend additional strategies and programs to increase water conservation.  It subsequently spent hundreds of hours considering over 100 proposed strategies, and released a report on March 10, 2010 that recommended 33 (priority) strategies and programs to advance water conservation even further.
  Without criticizing these new ideas, many of the remaining recommendations from 2007 were not put in place by staff while these new strategies were being developed.

4.0.1 List of Programs and Strategies

Below is a detailed list of the 2007 Task Force recommendations, their original peak day savings estimates, and status of the programs, including questions and concerns about the estimated savings, achievement, or postponement of implementation.  

Following this list, these programs will be discussed as “Winners,” “Under-Achievers,” and “Losers,” at least in regards to their effectiveness four years after they were originally recommended.  Just because a program is a Loser does not mean it cannot be made to work.  And just because a program is a Winner does not mean it is free of problems.  Indeed, some of the best working programs could be operating much better than they are now.

	2007 Task Force Estimated Reductions by 2017 – Million Gallons Per Day

	 
	Listed in Order 
	Predicted
	Savings
	Status of Program

	 
	of Peak Day Reductions
	 Savings
	Progress
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	1
	Enhanced Water Use Management
	6.16
	5-9 in 2008 (AWU estimate)
	Savings methodology flawed; mediocre enforcement

	2
	Reclaimed Water Use
	5.95
	1.8-4.5 in 2009 (AWU estimate)
	Construction on-track; no cost of service study
	 
	 

	3
	Utility Water Rates
	5
	No AWU savings study
	Savings estimates doubtful
	 

	4
	Reducing Water Loss
	4.8
	No AWU savings study
	Program is not spending its full budget

	5
	Mandatory Plumbing Fixture Retrofit
	2.1
	0
	Postponed; costly rebate program instead

	6
	Annual Irrigation System Analyses
	1.47
	0
	Not planned yet
	 
	 

	7
	Residential Irrigation Standards
	1.32
	No AWU savings study
	Enacted
	 
	 

	8
	Cooling Tower Management
	0.95
	0
	Deferred en lieu of voluntary program

	9
	Plumbing Code Changes
	0.94
	No AWU savings study
	Enacted
	 
	 

	10
	Commercial Irrigation Standards
	0.74
	No AWU savings study
	Enacted
	 
	 

	11
	Enhanced Irrigation Audit Program
	0.63
	0
	Not planned yet; savings overstated

	12
	Residential Landscape Ordinance
	0.44
	0
	Nothing scheduled
	 

	13
	Commercial Clothes Washers
	0.43
	0
	Nothing scheduled
	 

	14
	Tenant Water Metering and Billing
	0.40
	0
	Nothing scheduled
	 

	15
	City Facility Conservation
	0.37
	No AWU savings study
	Monitoring not occurring
	 

	16
	Winter Leak Detection Program
	0.31
	0
	Postponed; waiting for new billing system

	17
	Pressure Reduction Program
	0.29
	No AWU savings study
	Rebate for existing homes; new homes by code

	18
	WaterWise Landscape Option
	0.21
	0
	Program late
	 
	 

	19
	Car Wash Standards
	0.15
	No AWU savings study
	Only new facilities; Retrofit deferred

	20
	Enhanced Public Education n/a
	NA
	NA
	Drives participation in other programs

	 
	TOTALS (MGD)
	32.65
	 
	 
	 
	 

	 
	 
	17% of 2010 Peak Demand
	 
	 
	 
	 

	 
	Winner=Green   Under-Achiever=Blue   Loser=Red
	 
	 
	 


Various educational programs, including attendance at events and school education and curriculum, do not save water directly.  As such, these will not be reviewed. However, it is worth noting that for a long period of time, April 2008 through September 2009, there was no outreach to students at all, and school presentations during FY 2010 were sparse.

4.1 Winners

4.1.1 Enhanced Water Use Management
The mandatory Watering Restrictions Ordinance to restrict outdoor landscape watering to certain days of the week has perhaps been the most successful water conservation program the City has ever employed to lower water system peak demand.  Since it began on October 1, 2007, AWU claims it has reduced peak demand by a sizeable amount.  However, its effectiveness is hindered by at least four things.

A. Inconsistent Savings Estimates – A study of the ordinance’s effect in 2008 predicted a savings of 5 to 9 million gallons per day of peak demand (2 to 4% of 2008 peak demand).
  In 2009, savings estimates increased handily to over 13 million gallons per day (6% of 2009 peak demand).
  This increased savings may have indeed occurred.  However, it seems problematic to compare the two years with the same methodology.  In 2009 Stage 2 drought restrictions were enforced limiting outdoor watering to one day per week during part of the summer.  Restrictions were backed up with heavily enforced civil penalties.    

B. Underfunded Public Outreach – Education (as opposed to legal action) is the preferred method of enforcement in this program, with citations issued after education and warnings.  While this can be considered a good thing, the amount of money delegated to education and advertising to promote knowledge of the watering schedule to customers may not be large.  AWU could not quantify the amount spent for this purpose, so there is no way to assess how much advertising can be improved or compare it to past years.  

As an anecdote for the implications of this lack of funding, this author personally witnessed 3 violations within a block of his home during an eight-day period in August 2010.

C. Weak Enforcement – Some violations of the watering ordinance were determined by onsite, unannounced drive-by inspections.  There are only two permanent AWU staff that manage this ordinance, and inspections are only done on a part-time and random basis.  They are rarely done during the daytime hours of 10 am to 7 pm when the ordinance prohibits any type of automatic irrigation.  Instead, inspections are generally made to ascertain if the customer is watering on appointed days of the week.

During the first 9 months of 2011, the two staff that manage this ordinance spent less than 10% of their time doing onsite patrols for or investigations of ordinance violations.

In the five-month watering season of 2010, there were 2,415 investigations of water ordinance violations and water waste.
  Citations for violations of the ordinance, however, were a miniscule total of 22, less than 1% of investigations.
  Again, while education is preferable to legal sanctions, this rate pales in comparison to 108 citations written in November 2009 when emergency drought measures were still in effect, which represented 59% of investigations.

D. Lack of Alternative Compliance Option – Many water utilities in the U.S. implement mandatory watering schedules.  Some allow alternative compliance.  For instance, in both Frisco and McKinney Texas, irrigating with water conserving soaker hoses and drip irrigation are exempt from their two-day schedules.  In Frisco, if certain households want to opt for an alternative watering schedule, they can receive a variance.  They are given a sign to display on their yard to exhibit permission for alternative compliance so inspectors of the watering ordinance will not cite them for irrigating on the wrong day. Drip irrigation is also largely exempt from watering schedules in San Antonio.

Alternative compliance would also encourage different watering systems such as underground (capillary) irrigation that are inherently more efficient if used correctly, but more expensive to install.

Given these observations, it appears that AWU’s most successful program is under performing.

4.1.2 Reclaimed Water Use

Reclaimed (or recycled) water in American water utilities is typically defined as wastewater that is treated to a high standard and reused instead of released into the environment.  It is typically used in urban applications where it does not have to be retreated to drinking water purity, such as landscape watering, toilets, and cooling towers.  It can also be used for non-urban uses such as power plant cooling, agriculture, and aquifer recharge.

AWU has used this strategy at some level since 1974.  Until recently, most reclaimed water has been used to irrigate area golf courses or for on-site use at wastewater plants themselves.  AWU began expanding its system in 2005.  The utility displaced about 1.8-4.5 million gallons a day of peak capacity in 2009, and 2.3 billion gallons of volume in a normal year.  (This includes customers that used reclaimed water before the 2007 Task Force.)

However, this is a fraction of identified potential.  The 2005 AWU plan for reclaimed water has identified an additional 7.3 billion gallons of total consumption potential from known customers.
  This compares to AWU’s total annual water usage of about 51 billion gallons (average 2006-2010).

Since most reclaimed water is used in the summer season (May through September), a reclaimed system will defer a considerable amount of peak demand.  The 7.3 billion gallons cited above is roughly equivalent to a peak demand reduction to the water system of 40 million gallons per day.
  This is almost as much capacity as the first unit of WTP#4.  Under the right conditions, about 30 million gallons a day of this could be available by 2020.

The theoretical potential volume of reclaimed water is only limited by the amount of wastewater supply and pipeline losses conveying it to and from customers.  Over the last 4 fiscal years (2007-2010), Austin’s wastewater flows were about 33.5 billion gallons, 77% of total water consumption.

	VOLUME SAVINGS FROM RECLAIMED WATER
	Billion Gal./Year

	 
	
	 

	For Existing Reclaimed Water Customers 1/1/11
	 

	Volume Used
	
	2.3

	Volume Potential from Known Customers
	9.5

	Percent of Identified Customer Consumption Achieved
	24%

	Percent of Total Wastewater Achieved (33.5 billion gallons/year)
	7%

	 
	
	 

	With Anticipated Reclaimed Water Customers by 12/31/12

	Volume Used
	
	3.1

	Volume Potential from Known Customers
	9.5

	Percent of Identified Customer Consumption Achieved
	33%

	Percent of Total Wastewater Achieved (33.5 billion gallons/year)
	9%


The long-term reclaimed water plan is expected to be phased in between now and 2034.  However, funding is the main thing delaying its advancement, not technical barriers or lack of identified customers.  While not every single customer will hook up the year that the lines are available, there are also a lot of additional potential customers that the 2005 plan did not identify.
There are other utilities that have large percentages of their water supply met with reclaimed water, so Austin would not be pioneering a new trend by pursuing this as a goal.  Below is a chart comparing a few of the larger reclaimed water systems in the country to Austin’s system.  The survey for this chart was not meant to be exhaustive.

	RECLAIMED WATER RATES IN OTHER WATER UTILITIES

	Utility
	State
	Reclaimed Water                 Billion Gallons
	Reclaimed Water as Percent of Wastewater*
	Year

	
	
	
	
	

	 
	
	
	
	 

	Austin Water Utility
	TX
	2.3
	3-7%
	Average

	City of Phoenix
	AZ
	62
	0-97%
	FY 2010

	Hillsborough Public Utility Department
	FL
	7.4
	55-55%
	FY 2010

	Irvine Ranch Water District
	CA
	8.8
	77-84%
	FY 2009

	Los Angeles County Sanitation District
	CA
	28.8
	12-22%
	FY 2010

	Orange County Utilities
	FL
	18.7
	35-100%
	FY 2010

	Pinellas County Utilities
	FL
	7.4
	61-67%
	FY 2010

	San Antonio Water System
	TX
	16.7
	6-39%
	CY 2009

	* Lower percentage is estimate for potable water replacement such as landscape irrigation and cooling towers.  Higher percentage includes beneficial uses such as power plant cooling water, agricultural irrigation, and wetland replenishment.

	


Key to making the Austin reclaimed water system expand is its ability to make a profit as a third, discrete water utility.  Currently the system is subsidized in order to mitigate the high first cost on its first customers.  As the fixed costs are spread over a larger volume created by more customers, the cost per unit will be less.

AWU has done no cost of service study to assess what the breakeven cost of the nascent reclaimed water system is.  Informal estimates AWU staff have shared with the author contain higher Operation & Maintenance costs than other reclaimed water utilities are experiencing, and these higher costs even conflict with a previous AWU study on the subject.
 
   The reclaimed system also loses money supplying the wastewater utility more than 1.2 billion gallons of free water a year, in contrast with Austin Energy, which pays electric bills for power it uses at its buildings.  

Combining these cost factors with more consumption will allow the new reclaimed water system to break even much faster.  It is at least possible that reclaimed water could provide an alternative to new conventional treatment capacity by the end of this decade.

4.1.3 Reducing Water Loss

It is normal for water utilities to lose a certain percentage of initial supply.  While the primary loss is through pipe leakage, other loss categories include theft, metering errors, bill settlements (in favor of the customer), and fire prevention.

AWU has launched an accelerated program to replace old pipelines, and to respond to water main leakage in a timelier fashion.  Intuitively, it can be considered a success.  Between FY 2009 and 2010, benchmarks for measuring watering loss have shown improvement due to increased attention.

Water Main rehabilitation and replacement has gone up from 0.9 miles of lines completed in 2009 to 4 miles completed a year later.

Leak response for minor leaks repaired within 24 hours has gone up from 67% of complaints in 2009 to 99% of complaints in 2010.

Leak repairs completed in one day or less has gone up from 47% in 2009 to 87% in 2010.

	Water Main Rehabilitation

	 
	
	
	
	
	 

	Miles
	
	
	
	
	 

	 
	Completed 
	In Construction 
	Bidding 
	In Design
	 

	FY 2009 
	0.9
	5.8
	2.5
	35.1
	 

	FY 2010 
	4.0
	6.9
	2.0
	33.9
	 

	 
	
	
	
	
	 

	Minor Leak Response 
	
	
	
	 

	 
	
	
	
	
	 

	 
	24 hours or less
	More than 24 hours
	Total Leaks
	 

	FY 2009 
	2,431
	1,174
	3,605
	
	 

	FY 2010 
	5,145
	38
	5,183
	
	 

	 
	
	
	
	
	 

	Major Leaks
	
	
	
	
	 

	Days to Repair
	
	
	
	
	 

	 
	
	
	
	
	 

	 
	Same Day 
	1 Day 
	2-3 Days
	More than 3 Days 
	Total Leaks

	FY 2009 
	490
	514
	338
	807
	2,149

	FY 2010
	1,005
	642
	130
	117
	1,894


Viewing this data, it is easy to assume progress in minimizing water loss.  If things stay on track, the number of miles of replaced lines is expected to increase from 4 miles completed in 2010 to 14.5 miles completed in 2012.
  However, the program is hindered or flawed by several factors.

A. There is no study AWU has done to determine savings from Water Main Rehabilitation and Replacement.  Though the 2007 Task Force report estimates 4.8 million gallons per peak day will be saved from better maintenance practices by 2017, the utility has not developed a methodology to track progress.

B. The utility will not release data on how much savings will be gained in future years from these more aggressive efforts for the same reason.  As such, it is hard to plan whether even more savings can be gained from this strategy than the 2007 Task Force predicted if funding and personnel for this program are increased.

C. In the four fiscal years between 2007-2010, AWU has spent only $73.7 million out of its allocated maintenance budget of $98.2 million, or 75% of money delegated for these purposes.
  

D. While figures for water main rehabilitation seem impressive, it is a tiny fraction of the total supply infrastructure.  AWU had approximately 3,637 miles of water mains at the beginning of 2011.

• Comparing the 4 miles of replacement lines in 2010 to the total system shows an annual replacement rate of 0.11%.
  The replacement rate would be 0.4% if the projected goal of 14.5 miles per year in 2012 were reached.

• Another way of looking at progress is comparing the amount of water main replacement to the amount of cast iron pipe in the AWU system.  An estimated 85% of pipe breaks in Austin occur in this material.  Reasons include age, lack of durability, and inefficient installation techniques during construction.
  It is never used in new installations anymore.  Even AWU’s most recently installed cast iron pipe is close to 50 years old.
  Replacing this material is considered a priority, and there were about 1,050 miles of it in Austin in 2008.
 

The 2010 replacement rate would remove 0.38% of cast iron infrastructure annually.  At this rate, it would take 263 years to completely replace this material.  If one assumes higher replacement rate of 14.5 miles in 2012, this figure rises to 1.38% per year.

The bottom line is that while there has been a laudable improvement, there are a lot of aging mains still needing attention.

E. Any savings from this category assumes that the system is maintained to at least the same leak-prevention level in the future.  

4.1.4 Residential and Commercial Irrigation Standards

Enhanced irrigation standards were implemented in January 2008 for residential and commercial landscapes.  These require more precise distribution of irrigation water applied to landscapes to increase efficiency of plant uptake, decrease run-off to hardscapes, and reduce application to non-irrigated areas.  Collectively, there have been several thousand new customers that have met these water-saving standards, and the program can probably be labeled successful based on intuition. 

There appears to be an estimate from the 2007 Task Force (150 gallons per day) for new residential irrigation installations.  However, there is no study AWU has done to determine savings from this program.  No database appears to be maintained to track unverified savings estimates for the commercial sector.

Regarding savings from the new commercial code, there also appears to be no study AWU has done to determine savings from this program.  Savings in the 2007 Task Force report appear to be based on overall savings to the commercial sector, and not a savings per new customer or square foot of irrigated ground cover, which would have been much more precise.

4.1.5 Plumbing Code Changes

Changes for new equipment, including vacuum pumps and garbage grinders, were made effective in the plumbing code in January 2008.  Toilet standards for new buildings were made effective in May 2010.  AWU is therefore claiming almost 90% of the savings from the code changes will occur because of these new standards as they are gradually installed between the start date and 2017.  However, there is no study AWU has done to determine savings.  Even some of the methodology for the estimate in the 2007 Task Force report has gone missing.

Language has not been added to the code requiring conductivity controllers for steam boilers or efficiency standards for commercial dishwashers.

4.1.6 Pressure Reduction Program

This strategy has been implemented.  There has been a retrofit program in place (see Section 3.5.3), but it has only been responsible for only 92 installations and 0.005 million gallons per day of peak savings between FY 2008 and 2010.
 

New homes have been required to use PRVs since January 2008.  With new homes, the program has saved an estimated 0.044 to 0.153 million gallons per day by September 2010.
  These estimates were derived by the author. There is no study AWU has done to determine savings.  There is no tracking system in plumbing code inspections to count the number of PRVs installed, and no method to estimate how many of these new homes have high water pressure.

The strategies that would be key to boosting savings from PRVs are mandatory water audits for large and high-volume customers (Section 4.3.2 and 4.3.4).  However, these have yet to be implemented.

4.2 Under-Achievers

4.2.1 Enhanced Utility Rate Structure

Changing the rate structure to encourage conservation is ultimately expected to save 5 million gallons per day.  This is based on the concept of price elasticity: that higher rates will reduce consumption in a predicted manner.

Plans included adding a fifth, higher cost tier to residential rates, and creating new commercial irrigation rates, commercial water budgeting rates, and wholesale conservation rates.  To date, AWU has implemented the fifth-tier change (in 2009).  The other ideas are expected to be implemented after the new billing system is online in spring of 2011, though no date has been specified.  

	Residential Tiered Rates in August 2009

	 
	Customer 
	Consumption
	August
	Revenue Per

	 
	Number
	1,000 Gallons
	Rates 2011
	Tier

	 
	
	
	
	 

	Meter Cost
	190,694
	
	$7.10
	$1,353,927

	0 - 2,000 Gallons
	23,991
	16,844,800
	$1.06
	$17,855

	2,001 - 9,000 Gallons
	100,929
	457,748,500
	$2.79
	$1,277,118

	9,001 - 15,000 Gallons
	34,794
	468,785,000
	$7.15
	$3,351,813

	15,001 - 25,000 Gallons
	21,156
	540,666,500
	$9.88
	$5,341,785

	25,001 - over Gallons
	9,824
	551,219,400
	$10.99
	$6,057,901

	 
	 
	2,035,264,200
	 
	$17,400,400


According to AWU, the new residential fifth-tier rate is already saving 3.55 million gallons per day.  This seems highly unlikely.  However, there is no study AWU has done to determine savings.
  

The author attempted to do an independent analysis based on billing frequency in August 2009 and residential water rates in 2011 to determine peak demand savings.

Since the increased cost of the fifth tier is very small ($1.11 more for every thousand gallons over 25,000 gallons of use per month), it will raise rates for the highest residential water users only 5% over what they have been otherwise.
  Further, this rate only affects 8% of the residential customer base and about 19% of overall consumption.  It is likely that almost all, if not all, of these consumers are in higher income brackets, where this higher cost will be less onerous.  

This tiny increase will yield almost no savings (0.11 million gallons per day in 2010) using a price elasticity factor of -0.17.
,
  

There is more than one way to view this.  AWU has maintained a four-tiered progressive rate structure since 2002 (again, adding the fifth tier in 2009).  Placing more costs on the two or three highest tiers instead of just the fifth tier can reduce consumption further in some cases.

• Comparing bills (adjusted for rate increases that would have happened anyway) between 2001 (the year before the four-tier rate structure) and 2011, there is no savings.  There is actually an increase in consumption based on price elasticity.

• Comparing bills (adjusted for rate increases that would have happened anyway) between 2009 (the year the fifth tier began) and 2011, there appears to be more savings, enough to cause an estimated 0.8 million gallon per day savings.
  While more noticeable, it is well below the AWU’s predicted savings.

• Comparing bills (adjusted for rate increases that would have happened anyway) between 2007 (the year before the 2007 Task Force recommendation for higher cost tiers was implemented) and 2011, there appears to be even higher savings, enough to cause an estimated 1.4 million gallon per day savings, still well below the savings predicted.
  

Other methodologies can be used to determine savings, including comparing actual consumption in prior years, adjusting for factors such as rainfall and temperature.  It was beyond the scope of this report to do this.  

Regarding the delay of conservation rate structures for larger customers, the new billing system may indeed make these more effective.  However, several things are worth noting.

• San Antonio had inverted water rate structures in place for multifamily and ICI customers without the use of advanced billing software that AWU is waiting on.
  The utility’s billing system originated in the early 1980s.
  

• The old Austin billing system has been sophisticated enough to calculate winter wastewater averages and inverted electric rate structures for decades.

• The proposed changes to rates have not been vetted through the Resource Management Commission to allow for transparency and public comment.
4.2.2 City Facility Conservation

City buildings, parks, and other facilities consume considerable volumes of water.  If the City led by example to conserve water, savings would be considerable.  This strategy includes plumbing fixture retrofits, irrigation controller retrofits, water budgets for athletic fields, cooling tower retrofits, and LEED water conservation standards for new buildings.

This program has been partially implemented, but has been placed in the Under Achiever category because: 1) there is no study AWU has done to determine savings; and 2) the last two elements listed, cooling towers and LEED requirements, have not been implemented.  Cooling towers are a major water use, and ignoring them for almost 4 years has likely wasted a considerable amount of water.  AWU could not even explain why cooling towers have not been addressed.
In researching this program, not only was savings verification missing.  Original consumption data for municipal water use that determine estimated savings was also not available.

4.3 Losers

4.3.1 Mandatory Plumbing Fixture Retrofit 

The 2007 Task Force report proposed that all plumbing fixtures such as toilets and showerheads be retrofitted to the current code (1.6 gallons or below).  Single-family properties would be subject to retrofit at “point of sale.”  Apartments and commercial buildings would have been required to replace all fixtures by the end of 2011,

While this would have yielded a large baseload water savings, the opposition from the Austin Board of Realtors to other point-of-sale energy retrofit proposals was shrill enough that the City Council postponed implementation.  As such, there is no direct savings from this strategy.  The staff of the Water Conservation Division is not responsible for this.  

The alternative, however, are programs free to customers.  In 2009 and 2010, about 25% of the peak-demand savings potential for mandatory retrofits was saved by toilet give-away and rebate programs.
  The difference is that this strategy went from a savings totally borne by the participating customers to one totally funded by non-participants.  As noted in Section 3.2.1, the total cost per residential customer in fiscal years 2009 and 2010 was about $6.4 million, or a cost of over $13 to each residential customer.  This is not outrageous, but the cost sharing should have been more balanced.

4.3.2 Annual Irrigation System Analyses
This program would require all customers with properties over one acre in size to conduct mandatory irrigation system audits to make sure their systems and operating strategies are performing optimally.  After 4 years, the program is still a proposal.  The database of affected customers has not been created nor has the ordinance been drafted.

This ordinance could be key to obtaining appreciable savings from Pressure Reduction Values (Section 4.1.6), as these irrigation audits could recommend or require PRVs when deemed effective.

4.3.3 Cooling Tower Management

Cooling towers are a common piece of equipment for large commercial air conditioning and refrigeration systems, using water instead of air to cool refrigerant.  The water is recirculated back into the process.  In poorly controlled systems, water is lost through unnecessary evaporation and premature purging to prevent scale buildup.  Skillful handling of water chemistry and evaporation losses can lengthen the number of times the same water can be reused.

AWU has not implemented this program yet.  It does not even maintain a list of buildings and facilities that use cooling towers.  The utility has stated that until the program is implemented, customers can participate through the rebate program for commercial process rebates.  

However, no retrofits for improved maintenance or controls on cooling towers were rebated by AWU (other than for use of alternative water sources) since 1999.  It seems unlikely that savings from this kind of equipment will grow without a program focused on it.

4.3.4 Enhanced Irrigation Audit Program

This strategy was to mandate irrigation audits for high-volume customers under one acre (similar to Section 4.3.2) to gain more savings from the program that is thoroughly reviewed in Section 3.1.  AWU has not pursued this strategy yet.  It still has not crafted the ordinance, nor has it created a database for customers required to be audited.

4.3.5 Residential Landscape Ordinance

This initiative would require that at least 6 inches of topsoil be put on residential landscapes and 8 inches on commercial and multifamily landscapes. 

During hot months when landscape irrigation is frequent, soil acts like a sponge to hold in water.  This reduces both irrigation requirements and allows plants the ability to survive better during drought situations.  Mandating turf that can go dormant in an extended drought period without dying is an accompanying idea.
  Soil depth is particularly important for landscapes in the western part of Travis County, where depth is shallow.

Nothing has been done to initiate this program.  Discussion with other City departments have lead AWU to question the idea’s widespread application.  Yet the proposal has been around in some form for at least a decade, long before the 2007 Task Force report.

4.3.6 Commercial Clothes Washers 

Clothes washers above a certain size or that are “hard mounted” (locked into place in a commercial establishment) are exempt from national appliance standards.  States and cities are free to devise their own efficiency codes.  

AWU has not pursued this strategy, and has actually stated the savings might need to be reevaluated after the new federal codes for commercial clothes washers were established.  However, this statement was made in the summer of 2010, after the codes were actually issued (January 8, 2010).  It does not appear that savings will be diminished from the 2007 Task Force report because the definitions have not changed.

4.3.7 Tenant Water Metering and Billing

It was common for older duplex, multifamily, condominium, and mixed use buildings to have a common meter for all tenants.  This encourages water waste because there is no price signal for lowering individual consumption.  Submeters can measure individual use in a relatively accurate manner, and leave water billing to building owners.

Language added to the City code in 2008 requires submeters in new buildings but does not require their use for billing.  No ordinance has been drafted, and there is no prediction as to when or even if these requirements will take place.

Interestingly, the Austin plumbing code was changed in about 2003 so that individual units in multi-unit buildings had only one plumbing connection, making submeter retrofits on these buildings technically and economically feasible.  A retrofit effort for these older units could greatly increase savings from this program.

4.3.8 Winter Leak Detection Program
This program idea proposes that AWU staff evaluate winter bills for customers that are abnormally high.  Since little if any irrigation takes place during this season, high winter bills are often associated with leaks customers are not aware of.  AWU would contact identified customers to inform them of a potential problem.

Nothing has been done to initiate this program.  It was deemed lower priority because savings are not as high as other ideas in the 2007 Task Force report.  Meanwhile Seattle Water actually posts videos on its Web site to help instruct customers in methods of routine leak repair.

4.3.9 WaterWise Landscape Option

This program would mandate that production builders provide a low-water use option for homebuyers in their subdivision.  Similar to Austin Energy Greenbuilding ratings, WaterWise would set a certain standard for interested consumers, though unlike the Greenbuilding program, the option would be mandatory.

Nothing has been done to initiate this program.  It is deemed lower priority because savings are not as high as other ideas in the 2007 Task Force report.  

Interestingly, seven subdivisions representing nearly 1,000 homes in the Hill Country near Austin have incorporated water-savings measures for irrigation as part of their deed restrictions.  This has been done as a condition of receiving their water supply from LCRA (Lower Colorado River Authority).

4.3.10 Car Wash Standards 

This program would increase efficiency standards (gallons per vehicle or per minute) for vehicle cleaning businesses and facilities.  Standards have been implemented for new construction, but the some 220 existing car washes have been ignored, except with temporary restrictions during the drought.  There is no study AWU has done to determine savings from new installations.
AWU has determined that existing car washes can be served through the existing voluntary rebate program for commercial customers.  Yet only one such rebate has been issued in the last few years.  AWU has also said it is developing a car wash certification program to voluntarily encourage retrofits, but no time period for starting this initiative has been given.

5.0 Overall Review and Impact of Existing Programs

As well as a review of individual programs in AWU’s conservation efforts, this report has also reviewed the overall results and problems with the Water Conservation Division.

SUMMARY:

A. Two of the largest programs, toilet retrofits and landscape audits, have or will reach saturation in the next few years at recent rates of participation.  Unless new programs are created or the commercial program is given more staff, overall savings could be negligible in a few years.

B. AWU’s programs suffer from lack of cost-effectiveness evaluations and lack of methodology and inspections to verify savings.

C. Most of its programs are at no cost to the participants, in contrast to conservation programs run by Austin Energy.  This causes water rates to be higher than they would otherwise be to fund the programs.

D. Planning of new programs or expansions of existing ones are hindered by almost no local planning information, tools, or surveys. There is no comprehensive report of savings, future planning or budget expenditures by program to allow for public input.

E. There is an inherent conflict of interest in administering a program that saves water by the same agency charged with selling it as a commodity.  There are supply-constrained water utilities that excel at conservation, but AWU does not perceive itself as short of supply.

F. The lack of leadership with adequate experience and training has also kept AWU conservation programs from achieving their potential.
G. AWU has a checkered record of response to Open Records requests, and information common to other water utilities is not posted on its Web site.  

5.1 System-Wide Effectiveness

5.1.1 Program Saturation

Collective savings will eventually diminish if new programs are not added to the existing menu.  At the current rate of installation, most toilets in the service area will be replaced with low-water use models in the next few years.  Savings from irrigation audits will continue to fall every year unless participation is increased.  These two programs currently represent the majority of savings for demand-side water savings efforts.

5.1.2 Collective Savings 

AWU estimated that total annual program savings for 2010 were estimated to save about 1% of volume and about 0.7% of Austin’s annual peak demand and water use in the same year.

Due to problems stated in Section 3 above, the actual savings are likely much less because of questionable methodologies for estimates.  The author has calculated the 2010 savings could drop as low as 0.4% of volume and about 0.3% of peak demand, assuming no commercial process rebate savings.
  (While there were commercial savings in 2010, there is nothing reliable to count on in the future because there are almost no dedicated staff for the commercial program.)

After the toilet replacement program and irrigation audits reach saturation, savings are negligible if an effective commercial program is not in place.
5.2 Lack of Savings Documentation and Methodology

AWU’s water conservation programs suffer immensely from lack of methodology and savings estimates to justify its programs. 

5.2.1 Narrow Cost-Effectiveness Standards

AWU appears to use one basic metric to define economic success in its programs: the cost for the utility.  This metric is expressed two ways: the Lifetime Savings in dollars per thousand gallons saved, and the Peak Day Savings in dollars per gallons per day.  These costs narrowly define the price to utility ratepayers compared to the cost of new water supplies and new water treatment capacity.  However, there are other ways to evaluate programs that are completely ignored.

Resource management programs, such as those administered by Austin Energy’s energy conservation and load management programs, are often analyzed four different ways: 1) the Utility Test; 2) the Participant Test; 3) the Non-Participant Test; 4) the Society Test.  The metric that AWU uses is loosely analogous to the Utility Test, and it only measures the direct costs to AWU.  

However, the perspective generally considered the most important in resource management evaluation is the Society Test: how much money is spent by the utility (and its ratepayers) as well as the customer?  In addition to the costs for an incentive borne by the utility, participants sometimes have to contribute money themselves to implement a measure.  In addition to direct benefits such as water savings, some resource management measures extend equipment life, reduce maintenance, prevent pollution, and can even increase the health of the consumer and general public.  

The result is typically defined as a ratio between benefits and costs, with anything above 1.0 considered favorable.  (Very good Society Test scores can be 2.0 to 10.0 and even higher.)

A good example of the paradox between a Utility and Society Test is the rainwater harvesting incentive program.  AWU offers a rebate, and has recently increased it.  However, unless compared to a customer on well water or at the edge of a service area where water infrastructure has not been provided yet, it is very difficult for this program to pass a Society Test, despite several positive benefits that accrue from it.  Rainwater harvesting has intangible educational benefits that cannot be factored into a Society Test.  However, had AWU used this test as a metric, it is doubtful the increased rebate for the program could have been justified. 

5.2.2 Lack of Savings Estimates

For many of the 2007 Task Force programs, there is no accurate estimate of savings via inspections, no methodology on which to base such savings, and often the programs lack both.  Programs lacking such documentation include some of the larger water savers such as inverted water rates and reducing water loss.  

	2007 Task Force Programs

	 
	 
	 

	 
	Program
	Savings or Progress

	 
	 
	 

	1
	Enhanced Water Use Management
	5-9 in 2008 (AWU estimate)

	2
	Reclaimed Water Use
	1.8-4.5 in 2009 (AWU estimate)

	3
	Utility Water Rates
	No savings study

	4
	Reducing Water Loss
	No savings study

	5
	Residential Irrigation Standards
	No savings study

	6
	Plumbing Code Changes
	No savings study

	7
	Commercial Irrigation Standards
	No savings study

	8
	City Facility Conservation
	No savings study

	9
	Pressure Reduction Program
	No savings study

	10
	Car Wash Standards
	No savings study

	11
	Mandatory Toilet Retrofit
	Not Implemented

	12
	Annual Irrigation System Analyses
	Not Implemented

	13
	Cooling Tower Management
	Not Implemented

	14
	Enhanced Irrigation Audit Program
	Not Implemented

	15
	Residential Landscape Ordinance
	Not Implemented

	16
	Commercial Clothes Washers
	Not Implemented

	17
	Tenant Water Metering and Billing
	Not Implemented

	18
	Winter Leak Detection Program
	Not Implemented

	19
	WaterWise Landscape Option
	Not Implemented


5.3 No-Cost Programs

Many of the programs the Water Conservation Division administers pay for most or all of the costs of a retrofit. About 68% of the Division’s peak day savings and 71% of its water savings in fiscal year 2010 came from programs that were either free, or that provided 50% or more of the cost for a conservation measure.  

In 2009, when there were almost no commercial process rebates, free programs (also including free showerheads and aerators) made up 79% of the Division’s peak day savings and 80% of its water savings.  Contrast this to the Austin Energy efficiency programs.  Most of these energy-saving programs give 20% or less of the total cost of a measure as an incentive.
  

Free programs are not a big marketing challenge, and can be cost-effective to the utility and even the ratepayers funding them if they are below the cost of providing new water infrastructure and supplies.  However, overall water rates are higher than otherwise because program participants are not paying a larger share.

5.4 Lack of Planning and Evaluation Data

In planning and evaluating resource management programs, it is important to collect information related to how a resource is used and the equipment or situation it is used in.  Saturation surveys, end use metering and studies, business censuses, and billing analyses are some of the tools used.  Despite repeated attempts to obtain local planning data for AWU programs, the Water Conservation Division maintains that it does not collect or use such information.  Instead, referrals were made to national trade organizations that do not have Austin-specific data.

There were a few instances where local data was estimated, such as the number of old toilets that can be retrofitted with HETs.  However, such examples were rare.

This is an inherent weakness that hinders effectiveness. 

5.5 Bureaucratic Conflict of Interest

For roughly two decades (1984-2004), the Water Conservation Division functioned outside of Austin Water Utility, even though the Division was financially supported by it.  This was done intentionally to avoid the inherent conflict of interest between a utility that sells a natural resource at a profit and an agency meant to curtail its use.  

An argument can be made that AWU is in fact saving in the long term by avoiding the purchase of more expensive treatment capacity and water supplies.  Enlightened as this sounds, it is typical of a utility suffering from overcapacity to want to sell more volume to lower rates, as well as to increase its profits.

With the recent commitment of over $500 million (plus interest) for Water Treatment Plant #4, pressure will be high to sell enough volume to justify its expense.  As such, the Water Conservation Division will be seen by many in the utility as an unnecessary expense that will need to be trimmed or eliminated, or as a function only to be maintained for public relations value.

Such internal pressure may lead to a hostile work environment where the efficiency of the programs may suffer, or where water conservation staff will be held on a “short leash.”  

AWU Director Greg Meszaros wrote a memo to City Council justifying the continued management of water conservation by the utility.
  He stated that it is a widespread practice for other water utilities to manage conservation programs.  This is, at least technically, accurate.  Several of the best conservation programs in the nation are run by water utilities.  However, several of these leading programs are driven by the economic motivation of the lack of supply.  

San Antonio Water System is a good example of a water utility that excels at saving water, but its motivation is restrictions on supply from its major groundwater source, and the huge increases in cost to find alternative sources.  This contrasts to Austin, which has water rights or contracts for 142% more supply from the Colorado River than it consumed in 2010.

5.6 Inexperienced Management
AWU’s water conservation and environmental programs have been hindered by unqualified leadership.  

Specifically, the Assistant Director of Environmental Affairs and Conservation, and the two most recent Water Conservation Division managers, have been filled by people lacking in background and qualifications.

The Assistant Director, Daryl Slusher, had no background in water utilities or any large amount of direct supervisory experience.
  His job was secured without a competitive hiring process.  

He filled the vacant position of Water Conservation Division Manager with Sonja Stefaniw, who had no background in fields related to water or the environment.  Though hired for her management experience, about half the veteran staff left under duress before the she was reassigned.
  She also alienated members of the City’s Resource Management Commission, the Council-appointed board that reviews policy related to water conservation. 

Stefaniw was replaced by her assistant, Drema Gross, as Acting Manager.  After almost a year, she was hired as the permanent Manager.  Though she had background in water and environmental fields, a comparison of her resume with others who competed for the position showed that of the 33 applicants with background in water and the environment, she ranked poorly.  In education and supervisory experience, she was in the bottom third.
  In professional experience, she was in the bottom half.
  

AWU seems tolerant of this de facto on-the-job training policy.  In the author’s opinion, the lack of background and knowledge has contributed to several of the problems detailed in this report.  
5.7 Transparency and Information Releases

During the research for this report, numerous questions were submitted under Open Records laws of the state of Texas.  For several months, the utility had a checkered record of response.  AWU’s Public Information and Marketing Division was usually helpful.  However, this office ultimately had to seek responses from various divisions of the utility.  

Some divisions responded with alacrity, but some requests took unreasonable amounts of time to fulfill.  (At least one took over two months.)  Frustration was at such a level that the author finally lodged two complaints with the Texas Attorney General.  These complaints seemed to have inspired a noticeable improvement in response times. 

The most frustrating dilemma encountered was that simple questions, sometimes requiring easy answers, could take 10 working days and longer to answer.  Material already submitted publicly, such as monthly reports to the City policy makers, could take weeks to receive.

Another problem was that information sources common to other water utilities, such as annual utility reports, are not found on AWU’s Web site.  

AWU’s sister utility, Austin Energy, recently completed a lengthy and comprehensive review of its information disclosure policies in an effort to become more transparent.  In the future, the utility plans to have a “dashboard” on its Web site, linking to an annual report with increased amounts of information, as well as all information that is publicly disclosed to various power and environmental agencies such as the Federal Energy Regulatory Commission, the U.S. Environmental Protection Agency, the Texas Commission on Environmental Quality, and the Electric Reliability Council of Texas.  

A similar Web site administered by AWU, with the addition of common metrics such as monthly reports and historic consumption and financial data, would be a big step in the right direction.  Remedial training for identified staff on compliance with Open Records laws might be another positive step.

6.0 New Programs

SUMMARY:

A. AWU has been slow to adopt new programs, even ones it has devised in-house.

B. The utility has recently completed a comprehensive study of new programs and strategies that could increase water conservation.  Many of the proposals are cost effective and some are even creative.  However, it is one thing to write about a proposal, and quite another to implement it.

While the study for new conservation initiatives contains some good ideas, its presentation was flawed by negative messages of rate increases due to reduced revenue and inflexible laws and rules that would appear onerous to many people.  

AWU’s report could have prepared for this by discussing the economics in a different context, including ways to lower the perceived rate increase.  Specifically, lower consumption from conservation programs, delay of the new water treatment plant, factoring in future water supply increases, and charging full cost of service for reclaimed water could all be combined to lower the impact of rates.  The report could have also cited precedents for some of its laws and rules to show that they had been implemented without major controversy.  Instead, the plan was birthed in a storm.

C. Smart water meters, similar to smart electric meters, can remotely read consumption. The meters can save water utilities money by reducing labor, increasing meter accuracy, and reducing costly bill disputes.  

The meters can also save water.  Meter reading can be done in real time by consumers via the Internet, providing an instant dashboard to show consumers how much they are using per hour or per day, and the attendant costs.  The meters can remotely detect leaks and water theft, and can make violations of mandatory watering schedules easy to locate.  

Despite the many benefits, AWU has postponed an economic evaluation of these meters because of lower than expected revenues in the last fiscal year.

6.1 Lack of New Initiatives  

AWU has been slow to adopt, or resistant to, implementing new demand-side (onsite) programs that save noticeable amounts of water.  Two examples of this are detailed.

One of these programs was AWU’s own proposal, a program specifically targeted at the hotel/motel sector, patterned after the successful “Water CHAMP” program in the Southwest Florida Water Management District (a 16-county area).  The program saved an estimated 177 million gallons a years of water in 423 lodging properties with measures including a towel and linen reuse program, utilization of reclaimed water and wells, and installation of ultra low-flow toilets.  This was done at a very low estimated cost of 47¢/thousand gallons.

AWU discussed this new program at the May 2010 meeting of the Resource Management Commission.  However, AWU had done no assessment at that time as to how much water this sector even used, nor had it audited a sample of customers to determine the end use breakdown of this sector in Austin.  These are basic preliminary steps for creating a new program like this.  It has been close to a year since the program was first proposed, and it has still not been launched in pilot form.

Another idea was proposed in late 2010 by a private landscape contractor for a performance-based incentive to irrigators based on the amount of water saved above a certain baseline.  The savings would come from advanced irrigation technology installed for large commercial customers that applied water in response to real-time climate and soil moisture measurements.  The technology would also remotely detect leaks in the irrigation system for immediate repair.  The idea was similar to a pilot program instituted by a water utility in California.

AWU’s response to the proposal was highly critical and reactive, so much so that it mischaracterized the proposal, the technology it was based on, and even made inaccurate statements about its own conservation programs in the process.

These two examples are viewed as part of a continuing pattern that includes the delay of implementation or lack of verification of programs recommended by the 2007 Task Force report.

This is not to say that AWU does not evaluate new programs.  The next section will discuss an extensive planning exercise and report by AWU for as many as 50 new programs and strategies to save even more water than the 2007 Task Force report was estimated to save.  However, it is one thing to evaluate, and another to implement – and still another to implement effectively.

6.2 New 140 Gallons Per Capita Per Day Plan

On January 27, 2011, AWU presented a report to the Austin City Council that preliminarily evaluated ideas from the Citizens Water Conservation Implementation Task Force for conservation measures that went well beyond the 2007 Task Force report.  The report evaluated 50 programs and strategies to lower water use even further to the target goal of 140 gallons per capita per day (gpcd) from the current average use of 163 gallons per capita per day.  (This is a virtuous benchmark for large cities devised by the Texas Water Development Board in 2002.)  The report was entitled The 140 GCPD Plan, and will be referred to hereafter as the 140 Plan.

The 140 Plan had its good points.  It evaluated the 50 proposed programs and strategies for their expected costs, savings, and necessary increases in personnel to administer these proposals.  Cost/benefit analyses screened out programs deemed to be poor performers.  

There were 40 out of 50 proposals that were deemed cost effective.  Of these beneficial proposals, many were for restrictive mandates and codes for irrigation schedules, design, or equipment, or for indoor equipment.  But about 15 of them were voluntary programs.

The 140 Plan abandoned two existing programs discussed in Section 3 of this report, rebates for toilets and clothes washers, and employed the money for new programs discussed in the report.

For all its positive points, the report had several failings.

A minor one was a change in measurement standards.  Whereas the 2007 Task Force report was all about saving peak demand, the 140 Plan focused entirely on volume; if the 140 Plan had evaluated both, the two reports could be better compared in context.

But major questions occurred during the Council presentation concerning the way the cost was defined, and the perception that some of the mandates were highly restrictive.  

6.2.1 The High Cost of Using Less

Perhaps the most controversial part of this plan was the estimated increase in cost.  It runs counter-intuitive to the general notion of conservation.  If one conserves, bills are generally expected to go down.  AWU stated that if conservation reached 140 gpcd, revenue losses to the utility would go up, amounting to about $102 million by 2020.

At least one critic of the 140 Plan, Bill Bunch (Director of the SOS Alliance) believed the plan was written to fail.  He believed bad press involved with the negative price signal would deter progress on future organized water conservation efforts.  Whether or not this outcome was intentionally planned, the report could have this undesired effect even if there was no ulterior motive.

Therefore, it is highly important to analyze the economics of conservation from other points of view.

A. Impact on Bills – The report predicted an 18-24% loss in gross revenue to AWU if Austin met the 140 Plan’s goal, implying a similar increase in rates.  A rate is not the same thing as a bill.  If rates go up to cover lost revenue but consumption goes down, the actual amount the consumer pays will be different than the rate numbers imply.  In this case, the two factors cancel each other out. There is no net increase in overall costs to ratepayers from the 140 Plan.
  However, the amount of savings or loss may vary for individual customers.

B. Delay of New Infrastructure – Savings from deferment of new treatment capacity, Water Treatment Plant #4, were not discussed.  While it would be institutionalized schizophrenia for AWU to question its support of this controversial project, it would have also been intellectually honest.  If this plant or other plants go unused, the ratepayers will still have to pay for the infrastructure.  No analysis of rates or bills was done if WTP#4 was abandoned.

Principle and interest costs for WTP#4 would amount to about 25% of AWU’s gross revenue losses by 2020; they would amount to 38% if times coverage (the amount of money a utility is obligated to collect in addition to payments of borrowed money) is factored in.  With Operations and Maintenance added, WTP#4 amounts to 44% of gross revenue losses in 2020, and 7% of overall revenues needed by AWU in that same year.
 
 

C. Cost of Reclaimed Water – The cost of reclaimed water is also at issue.  AWU still heavily subsidizes the nascent infrastructure, even though the utility desires that it be an independent profit center at some point in the future.  The 140 Plan gave no indication of what the unsubsidized rate for a mature reclaimed water system would be.  An unsubsidized reclaimed water system could incrementally defray the capacity of future treatment capacity with the right price signals.

D. Delay of New Water Purchases – The 140 Plan also ignored the cost of new supplies. The 140 Plan only analyzed the economics of conservation through 2020.  

If Austin’s water use grew in proportion to its predicted service-area population increase, AWU will begin to purchase water from the LCRA in about the middle of the next decade (2024).  This will cost about $11 million a year in the first year, and will likely grow every year after (nominal dollars).
  However, the 140 Plan will delay the LCRA water purchases by about 8 years, leading to cumulative savings between 2024 and 2031 of an estimated $124 million.

E. Lack of Scenario Analysis – In a complex exercise of this kind, it would have been reasonable to evaluate the costs and benefits in different scenarios (e.g., cost without WTP#4, savings from LCRA water purchases, etc.).  This would have been a better way to measure the trade-offs in the variables cited above.

F. Lack of Documentation – The year-by-year calculation worksheets, which would allow interested people a way of creating their own scenarios suggested above, were not included.  Nothing prevented AWU from printing this as an Appendix or posting it online.  However, the author had to request these through the Open Records process, creating a gap of several weeks between the time the report was released and a thorough understanding of the report’s methodology.

Given these considerations that were left out of the economic discussion, the effects to the average ratepayer are not onerous at all.

6.2.2 The Water Police

The majority of the 40 cost-effective proposals centered around mandatory requirements.  Seven proposals alone revolved around the current successful two-day per week watering ordinance, year-round implementation of it, and better enforcement via inspections and fines.  Ten involved irrigation restrictions, including mandatory audits, more efficient requirements in the City code, design review, and limitations of irrigated area.  Still another mandated retrofits for commercial cooling towers.

Voluntary programs were also evaluated, including increased focus on commercial savings, and the current free showerhead and toilet programs.

The controversy during the presentation was driven by Mayor Leffingwell.  He was quoted in the American Statesman saying that “limits on how much of a property can be irrigated,” would amount to "trying to alter lifestyles and be a radical departure" from the water-conservation strategy the city now has in place….”It doesn't make sense to me to enact draconian measures they don't even have in the desert to feel good about ourselves.”
 

In this instance, the Mayor was partially incorrect.  Both San Antonio and the LCRA restrict irrigation for new landscapes, with the maximum being about a quarter acre.  These two water providers do not place restrictions on landscapes without irrigation systems (served with hose and sprinkler systems).  

The Mayor can be faulted for not doing his homework.  But this problem could have been avoided to begin with had AWU inserted precedents where other utilities had implemented programs similar to the ones in the 140 Plan, or justifications as to why more restrictive measures were needed.

As well, the negative perceptions of both higher costs and onerous mandates might have been partially or completely avoided had the 140 Plan been circulated for review outside the utility.  However, the Resource Management Commission and former members of the Citizens Water Conservation Implementation Task Force were not allowed input on the draft.

6.2.3 Effect of Current Consumption Patterns

An ironic twist in this situation is that while volunteers and AWU staff were working hard on the 140 Plan, the goal was already being surpassed: 2010 was the first year in recent history that AWU has used less than 140 gallons per day per capita.  

The charts below shows a dramatic drop in per capita use rates, as 2010 had the lowest total consumption since 1997, and the lowest per capita per day rate of use in recent history.  Part of this can probably be explained by more rainfall, but another part of the reduction is likely due to the memory of emergency water restrictions and accompanying citations that were enacted for about 3 months at the end of fiscal year 2009 and the beginning of 2010.  

Even though the emergency restrictions were only in place for October and part of November in FY 2010 (these are not peak months), the memory of the publicity and the citations probably kept usage down for the remainder of the year.

	Historical Water Consumption for Austin

	 
	Billion Gallons/Yr.
	Population
	Gallons Per Person

	 
	
	
	Per Day

	 
	
	
	 

	1987
	 33.9 
	521,400
	 178 

	1988
	 36.1 
	534,150
	 185 

	1989
	 38.3 
	541,350
	 194 

	1990
	 38.3 
	545,421
	 193 

	1991
	 36.1 
	561,553
	 176 

	1992
	 36.9 
	578,163
	 175 

	1993
	 39.8 
	595,263
	 183 

	1994
	 39.8 
	612,870
	 178 

	1995
	 39.6 
	630,997
	 172 

	1996
	 45.8 
	649,660
	 193 

	1997
	 42.8 
	668,876
	 175 

	1998
	 46.4 
	688,660
	 185 

	1999
	 46.4 
	709,029
	 179 

	2000
	 52.2 
	738,229
	 194 

	2001
	 50.2 
	754,470
	 182 

	2002
	 50.9 
	767,296
	 182 

	2003
	 51.1 
	774,969
	 181 

	2004
	 48.5 
	786,594
	 169 

	2005
	 51.4 
	799,966
	 176 

	2006
	 56.6 
	815,085
	 190 

	2007
	 45.9 
	834,647
	 151 

	2008
	 53.1 
	853,844
	 170 

	2009
	 53.3 
	872,628
	 167 

	2010
	 43.8 
	886,768
	 135 
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The implications of these figures are: 

1) even without the elaborate 140 Plan, great reductions can be made by simply reinforcing the message of efficient use; 

2) careful use, combined with the 140 Plan, may push consumption down even more than expected, making new water treatment capacity even more unnecessary and costly to ratepayers;

3) overcapacity of the water system combined with lower revenues from less use will make the water conservation programs less desirable to the utility.  Combined water/wastewater revenues were 10% below expectations in FY 2010.

*
*
*
*
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These criticisms of the 140 Plan may be of limited value.  Should policy makers choose to pursue some or all of the ideas defined in the 140 Plan, there is a serious question as to how many of them will even be carried out effectively.  This report has discussed many problems and weaknesses in current programs, even ones that are viewed as successful.  What will AWU, or the elected and administrative officials that direct it, do to break with the past?

6.3 Smart Meters

Smart water meters are electronic measuring devices that gauge consumption.  Similar to smart electric meters, these have numerous benefits for a utility.  This equipment can read bills automatically, give notice to the utility of major problems in real time, detect if customers have leaks, bill by time of day (which can lower peak demand of both the water and electric systems), and give customers instantaneous feedback on how much water they are consuming.

Though this technology is not ubiquitous for water utilities yet, its use is increasing, and they have been employed in water utilities in Santa Fe, NM; Springfield, OR; Boston, MA; Durham, NC; Las Vegas, NV; New York City, NY; and Trenton, OH.  Cities in Texas whose utilities employ smart meters include Houston, Kyle, and Buda.  In 2010, about 28% of the 14,000 water utilities in the U.S. had automated meter reading installed for some or all of their customers.

These meters are expected to lower both labor and water costs.  Savings include part or all of the labor necessary for meter reading, eliminating onsite meter reading on dangerous or remote properties (e.g., dogs, steep slopes, meters behind security fences), reduced costs for settling bill disputes, and reduced water theft.
  Expensive hook-up and disconnection fees can also be eliminated or reduced with smart meters.  In Houston, these meters were expected to have a payback from Operation & Maintenance savings for the water utility in 3-5 years for a system that lasts 20 years.

One of the ways these devices save water is through automated demand-side leak detection.  Since smart water meters can detect “trickles” at frequent intervals throughout the day, they can indicate probable leaks that customers can then confirm themselves.  

A pilot leak detection program was implemented in the Las Vegas Valley Water District.  Savings alone was substantial enough that a 2% decrease in water use in the residential sector was estimated if the program went district-wide.
  The program also increased customer satisfaction by lowering bills, and probably reduced structural damage since some of the leaks were located in the foundations and walls of buildings.  In a pilot test in Dubuque, IA, use of the meters lowered overall water use by 7%.
 

Smart water meters (on a central system) can also greatly enhance the effectiveness of mandatory watering days and hours by automatically showing when presumed violations are occurring in real time, allowing quick dispatch of inspectors to confirm them.  (Currently, Austin watering ordinance inspections are done on a very random, often non-targeted basis.)  Even on a “drive-by” reading system, meters can indicate probable violations since data on water use can be stored by the day and hour, leading to warning letters and better education of customers.

Austin Energy has already converted its entire system to smart electric meters.  In April 2010, AWU issued a Request for Proposal to obtain bids from consultants that would have evaluated the costs and benefits of installing a smart meter system for AWU.
  Ten firms bid on this proposal.  However, the project was cancelled due to budget constraints on the utility brought on by lower than expected revenues and higher costs.

7.0 Greenhouse Emissions

SUMMARY:

Austin Water Utility is one of the largest single energy consumers in the entire city, consuming about 2% of all the electricity produced by Austin Energy.  AWU is also the largest electric consumer in City government.  Its greenhouse gas emissions are therefore quite large.  The Austin City Council has passed a mandate in February 2007 for all City departments to be carbon neutral by 2020, and to use renewable energy for 100% of their electric needs by 2012.

A. AWU claims that part of its required greenhouse emission reductions will be met with Water Treatment Plant #4, now in its initial stages of construction.  The plant is reputed to be more energy efficient than its current facilities.  However, close scrutiny of the savings indicates the plant will only save about 7% of AWU’s total emissions from electric production, assuming it operates as intended.  This savings does not account for the large amounts of energy consumed in the construction process, which have not been fully calculated.

B. AWU plans to reduce its emissions further with an accelerated energy efficiency effort for its treatment plants, pumps, and buildings.  While a laudable goal, AWU’s treatment plant electric consumption has been relatively constant in terms of energy consumed per million gallons of water and wastewater processed throughout the last 9 years.  In light of this fact, a skeptical person would wonder if any large potential for savings still exists.  It would seem that high electric costs alone would have motivated a more aggressive plan before the greenhouse mandate from City Council.

C. AWU has made no progress in dealing with its 4-year old directive to convert to renewable GreenChoice® electricity by its Council-mandated deadline of October of 2012, and must now squeeze all these extra costs into a rate increase that might occur in the next year. 

*
*
*
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All water utilities are prodigious users of electricity, and thus large emitters of greenhouse gases.  AWU is one of the largest electrical users in the entire city, and is responsible for about 2% of electrical consumption on Austin Energy’s system.  It is also the largest electric user in City government, consuming 48% of total municipal needs.

In February 2007, the Austin City Council launched its Climate Protection Plan.  Among its goals, it set a timeline to become carbon-neutral in City government operations by the year 2020.  This calls for carbon reduction plans from every City department.  This section will review AWU’s efforts, and lack of efforts, in achieving greenhouse gas reductions to date.

7.1 Energy Use at New Water Treatment Plant

AWU states that one of the ways it will be saving energy in its system is by construction of the new Water Treatment Plant #4 (WTP#4) on Lake Travis.  The utility maintains that since the plant is uphill of most of the service area, gravity, as well as reduced friction from larger transmission mains, will reduce electricity (and greenhouse emissions) to the system.  During public discussions concerning the plant, AWU has claimed a minimum of a 14% reduction in greenhouse gases from AWU’s electric use will occur.
  

However, this 14% savings is for electricity used in treatment; it does not take into account total AWU system electricity use, including office buildings. AWU’s estimate also ignores the fact that while there will be reduced electric use at the new plant, there will also be less water flowing through the hydroelectric generators at Mansfield Dam downstream of the plant site.
  When all electric consumption and losses are included, the savings to the utility from WTP#4 falls to only 7% of total emissions from electricity.
  If total greenhouse gas emissions, including vehicle fleet exhaust and methane from wastewater treatment are considered, the savings is 6%.

AWU’s emission estimates also failed to take into account the enormous amounts of energy used in construction.  When pressed for this information in late 2010, partial calculations provided by AWU estimated that energy used for certain parts of construction, specifically concrete and hauling of excavation and fill dirt, will cost the new treatment plant 1.5 years of emission savings.  However, AWU did not take into account energy consumed for use of steel and other metals, boring miles of underground tunnels for the distribution mains, specialized (and energy-intensive) equipment such as pumps, building construction, and transportation of construction workers to and from the site for several years.  In fact, the utility has refused to calculate these statistics.

The emissions savings also assume the plant operates as designed, and that the water will generally flow north and east to the existing service area.  Alternatively, if critics of the water treatment plant are correct, and water demand stays low, AWU will have a huge surplus of treatment capacity.  One of the ways the utility might alleviate higher rates caused by this overcapacity is to process water for cities and developments outside its service areas to its west, which would mean more greenhouse gas emissions than AWU currently emits to pump water to these higher elevations.

Of course, WTP#4 is not being built solely to reduce electricity and emissions.  Nonetheless, since the plant is being touted for its greenhouse emissions saving ability, the savings must be understood in context.

7.2 Energy Use in System

AWU uses roughly 3/4 of its electricity in processing water and wastewater.  The efficiency of plant use is generally quantified as a key indicator of kilowatt hours per million gallons for both water and wastewater (separately).  Since most customers use both, these indicators are typically added to show total use.  But water and wastewater energy use can also be averaged as a benchmark to show the relative efficiency of the entire processing system.

Below is a chart showing key indicators for water, wastewater, and the average for both over the last 9 fiscal years.  The conclusion is that there has been very little savings from efficiency over this period.

	WATER/WASTEWATER KEY INDICATORS
	 
	 
	 
	 
	 
	 
	 
	 

	KWH PER MILLION GALLONS
	
	
	
	
	
	
	
	
	 

	 
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	Difference

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2002/2010

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	WATER FACILITIES
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Green WTP
	 1,590 
	 1,579 
	 1,572 
	 1,572 
	 1,559 
	 1,588 
	 1,609 
	 
	 
	 

	Ullrich WTP
	 1,836 
	 1,882 
	 1,905 
	 1,709 
	 1,988 
	 2,023 
	 1,969 
	 1,795 
	 1,874 
	 

	Davis WTP
	 1,677 
	 1,620 
	 1,682 
	 1,727 
	 1,690 
	 1,719 
	 1,364 
	 1,722 
	 1,748 
	 

	WTP Weighted Average
	 1,730 
	 1,714 
	 1,755 
	 1,700 
	 1,793 
	 1,855 
	 1,649 
	 1,760 
	 1,814 
	105%

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	WASTEWATER FACILITIES
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Govalle WWTP
	 2,646 
	 2,651 
	 2,605 
	 1,474 
	 4,140 
	 
	 
	 
	 
	 

	SAR WWTP
	 2,321 
	 2,505 
	 2,456 
	 2,235 
	 2,288 
	 2,259 
	 2,232 
	 2,567 
	 2,099 
	 

	WC WWTP
	 1,650 
	 1,747 
	 1,956 
	 2,073 
	 1,919 
	 1,606 
	 1,890 
	 1,686 
	 1,431 
	 

	WWTP Weighted Average
	 2,000 
	 2,112 
	 2,194 
	 2,071 
	 2,200 
	 1,884 
	 2,043 
	 2,054 
	 1,718 
	86%

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	WEIGHTED AVERAGE
	 1,837 
	 1,867 
	 1,929 
	 1,844 
	 1,934 
	 1,869 
	 1,797 
	 1,864 
	 1,771 
	96%
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In December 2010, AWU presented its goals for greenhouse reductions from its system to the Resource Management Commission.  It called for a 30% decrease in electric use at its treatment plants and pumps over the next 10 years, as well as a 50% decrease in energy use in its buildings.  The goals lacked any specificity in how such dramatic savings would be achieved.  

Given its poor track record in past savings in process energy cited above, a skeptical person would wonder if such savings opportunities really existed.  And if they did, why weren’t they instituted some time ago?

As the largest energy user in City government, AWU has strong motives to save energy that have nothing to do with the environment.  The utility used about $16.2 million in electricity in 2010.
  This represents about 4% of AWU’s total budget.  It would have been proactive for AWU to implement a comprehensive plan to save energy prior to an environmental mandate.

An even more skeptical person would ask why it took almost 4 years from the City Council’s announcement of its emissions reduction goal to even study how to curtail emissions.

7.3 Renewable Energy Mandate

7.3.1 Centralized Renewable Energy

The City of Austin Climate Protection Plan includes a goal to have 100% of the municipal government’s electricity provided by renewable energy by 2012.  Progress toward this goal has become stuck at about 20% of the City’s total 2010 consumption.
  

The primary means of accomplishing the goal will be for City departments to purchase GreenChoice® renewable electricity from Austin Energy.  This electricity comes largely from centralized wind facilities in West Texas, though it is supplemented with biomass, small hydropower, and solar.  

GreenChoice® is paid as a monthly charge per kilowatt hour en lieu of the conventional fuel charge.  This cost is often (though not always) higher than conventional fuel (a combination of coal, natural gas, and uranium) at the time it is purchased.  However, the GreenChoice® price stays fixed for a number of years, so if conventional fuel rises, there will be a savings.  This allows customers to “price hedge” their long-term costs.

Most of the City’s General Fund departments buy Austin Energy’s GreenChoice® renewable energy product at prices that are relatively close to the current cost of conventional fuel.  These departments locked into their green power fuel charge when the cost was lower than it is now.

However, almost all Enterprise Fund electric consumption (AWU, Austin Energy, Solid Waste Services) is still from conventional fuel, and these departments will pay a premium for delaying conversion because the price of wind power has risen.

AWU, as well as these other departments, have taken no action in the 4 years since they have been tasked to make this conversion.  Instead, the utility has passively waited for the City’s Climate Protection Program and other City agencies to handle the matter.  

Based on recent consumption figures and costs, AWU would end up paying about $5 million more for GreenChoice® than with its current electric fuel charge.  There is a distinct possibility that AWU will quietly or publicly protest this higher cost, claiming it will have raise water rates more than it already plans to.  In the near future, this claim will be accurate.  

There is no accounting as to why it has taken AWU this long to convert, and no evaluation as to whether a less costly GreenChoice® fuel charge could have been procured had the utility acted on its Council mandate more promptly.  There is no plausible explanation for why AWU could not have phased in its required purchase over several years to make the impact on water rates less dramatic.  

There has also been no publicly released analysis the author is aware of assessing possible long-term benefits of price hedging with GreenChoice®, despite the near-term higher cost.  GreenChoice® offers AWU the power to hedge its fuel costs until 2023, while eliminating the vast majority of its carbon footprint.  

The current higher cost of GreenChoice® can be mitigated with cost-effective efficiency measures discussed above (Section 7.2).  However, the efficiency effort has started too late to immediately defray higher electricity prices in a major way.

7.3.2 Onsite Renewable Energy

A small fraction of AWU’s electricity could also be produced with onsite renewable energy.  The most economical option would be biogas generation.  Natural gas is a by-product of the sewage treatment process, and it is common for water utilities to put this waste gas to some useful purpose.  AWU in fact owned two small biogas generators from the mid-1980s until about 2007, when they no longer functioned.  

The replacement generators will be installed at the end of 2012, and will also have the ability to capture waste heat to displace some onsite needs for conventional fuel.  However, this will displace only a small amount of AWU’s power needs, and the generators will come online after the Council deadline for renewable energy requirements.

8.0 Conclusions

SUMMARY: 

This final section discusses the most immediate actions that should take place to correct problems discussed throughout this report.

A. There is an inherent conflict of interest in administering programs that save water inside an agency that sells it.  The Water Conservation Division needs to be transferred out of AWU.

B. Monetary price signals are being blatantly ignored.  At this point in the utility’s history, conservation and new treatment infrastructure are direct competitors.  It is wishful thinking to think otherwise.  In addition to avoiding new construction projects, AWU should investigate ways to obtain value from water that is essentially free.  This would create more economic incentive to conserve.

C. The Water Conservation Division needs more locally based data to plan future programs, and better methodology to evaluate savings from existing efforts.

D. A new approach to retrofit the balance of Austin’s inefficient toilets needs to be implemented that will make the most efficient use of ratepayer dollars and recycle the old units to keep them out of landfills. 

E. The Commercial program is the most cost-effective demand side water conservation program in terms of volume, and it is also the most ignored and understaffed.  More staff and support need to be added to make this program perform to its potential.

F. The Watering Restrictions Ordinance is the most effective water saving program Austin has implemented from a peak demand perspective.  However, it is hindered by lack of inspection staff, timidness in issuing citations, and possibly, lack of funding for education and outreach.  All of these problems need correction. 

G. AWU has ignored the City Council mandate to buy renewable energy for all its electric needs by 2012.  It should take all steps necessary to comply by the next budget year.

H. The potential for reclaimed water supply in AWU’s system is huge. Under the right circumstances, it could by itself defer new water treatment capacity for decades.  Sales staff and accelerated expansion of the system should be considered a priority. AWU should also consider capitalizing the customer side of the lines to encourage quicker adoption.

I. Automatic meter reading can lower their administrative costs while increasing customer satisfaction and lowering water use.  AWU needs to reinitiate its assessment of smart meters, and implement them as soon as possible.  

J. New irrigation programs that should be considered for early break-out include administrative fines for Watering Restrictions Ordinance citations to reduce time involved with enforcement, mandatory audits for large consumers, and a pilot program for adding soil to institutional and commercial landscapes deficient in it.

K. New commercial programs that should be considered for early break-out include a cooling tower retrofit program and a retrofit program for specific high-use sectors such as hotels.
*
*
*
*
*
*
*
*
*
*
*
*
*


The difference between a public servant and a bureaucrat is that a public servant is there for a mission.  A bureaucrat is there for a pension.  If the City of Austin really intends to excel in the area of water conservation, it needs to make major changes in the administration and structure of the current programs.  

This may not happen.  Bureaucracies are timid and prone to self-preservation.  Many elected officials do not have the time or will to confront the “palace guard.”  It takes some amount of patience.

A cynical person would bet on continued mediocrity that has been discussed in this report.  But the author believes that government programs can be created to serve the public.  And the world’s environmental problems are so formidable that failure is not an option.  

This report has detailed several dozen programs, strategies, and efforts for water conservation.  Insights into how these programs can be better managed have been offered throughout.  This report will end with the eleven most important recommendations on how make water conservation and environmental programs dramatically more effective.  They are not the only things that need to happen.  However, they are the most immediate or essential.

Administrative Recommendations

8.1 Move the Water Conservation Division Out of the Water Utility

Anyone who believes AWU can manage water conservation programs effectively has not read this report.  There is a conflict of interest between an agency trying to sell water and a program within the agency to save it.  While there are water conservation programs that thrive while being administered by water utilities, many of these model agencies are motivated by supply shortages.  AWU does not have this perception of itself, and is no longer a national leader in the field.

While not every demand-side program discussed in this report has failed, there is a need for a fresh start.  The Water Conservation Division of AWU needs to be moved to more independent management.  The City’s new Office of Sustainability is one possibility.  Creation of a small independent department not accountable to the Assistant City Manager that oversees AWU is another.  This new working environment will likely be less hesitant to aggressively reduce consumption, and should not tolerate the status quo of entrenched patterns and people.

An observant person may see a contradiction in this recommendation.  Some of the programs reviewed in this report have been successfully managed.  For the most part, however, these successful programs are supply-side (reclaimed water, enhanced line maintenance), are free to the customer, or use coercion to gain compliance.  (The Water Conservation Division’s most effective program is the Watering Restrictions Ordinance, which fines repeat offenders.)
Certain programs would not work in this new agency.  For instance, water main rehabilitation and replacement cannot be easily administered outside of a water utility.  However, the savings from better maintenance can be monitored outside of AWU.

8.2 Use Monetary Price Signals to Justify Conservation

It is naïve for policy makers in Austin to think that AWU can invest in conservation without regard to overcapacity and oversupply.  Even if the present City Councilmembers ignore the paradox by insisting that water conservation should be pursued despite this conflict, it does not mean their successors will be as enlightened.  The economic pressure to sell more water to pay for expensive infrastructure will be too great.

8.2.1 Integrated Resource Planning

Water efficiency should be part of least-cost Integrated Resource Planning that will allow deferment or cancellation of new treatment and storage capacity as well as more expensive water supplies.  Right now, the huge expense of WTP#4 makes cost effective conservation programs, including water reclamation, harder to cost justify.  While there may be a point at which new conventional capacity is needed, at this moment in Austin’s history, large increments of new capacity and supplies are direct financial competitors with conservation programs.

8.2.2 Attempt to Monetize Water Supply

Austin is in the relatively unique and fortunate position of having a guaranteed base supply of water.  Run of the River rights provide Austin with the majority of its use (150,000 acre feet per year) at no charge, and Austin has prepaid to use water above this volume (up to 325,000 acre feet).  No volume charge for use above 150,000 acre feet will occur until Austin hits a contractual “trigger” of using 201,000 acre feet for two consecutive years.  As such, Austin will not have a market signal for incremental consumption growth for one to two more decades at current rates of use and growth.

However, Austin’s “free” water supply may be worth a lot of money.  The LCRA will need to provide new water supply sources (such as reservoirs) in the near future, and these new marginal costs will be much higher than the agency’s average cost of water today.  Austin should evaluate “leasing” some of its “free” water to LCRA to allow the agency to postpone these costly projects.  Depending on the volume leased, this could trigger higher-cost water purchases for AWU.  But if the “free” water can be sold above the cost of water purchases, both Austin and LCRA could come out ahead.

This suggestion may be heretical to some.  Few cities in this region are blessed with the supplies that Austin possesses.  And any such water lease to postpone new water projects would need enthusiastic participation from LCRA.  However, if “free” water were assigned a monetary value, it would be both a financial motivator as well as a source of funding for future water conservation efforts in Austin.

8. 3 Create New Baseline for Planning, Savings Estimates and Verification, and Cost Effectiveness 

The Water Conservation Division suffers from lack of local planning data, including facility audits, saturation surveys, end use surveys, aggregated billing data for various sectors of water use, etc.  A number of its programs have no documentation for estimates of savings that AWU is making, let alone verification.  For at least one major program, savings methodology that does exist is extremely flawed.  

This is a priority that needs to be addressed, either by in-house City staff, or by an outside consultant.

Program Repair and Improvement

8.4 Create New Approach for Retrofitting Balance of Austin’s Inefficient Toilets.  

Though product saturation will eventually occur that will make this program obsolete, there are still considerable savings from this retrofit strategy.  However, it can be done in a way more cost-effective to ratepayers, and with reduced contributions to solid waste.

A. The point of sale strategy should be revisited to require change-out at time of sale or by a date certain.

B. At the same time, a loan program that allows the City to recoup most or all of the cost from multifamily and commercial buildings should be implemented.  A reduced rebate, more in line with percentages of costs in Austin Energy’s programs, can be given as an incentive in large commercial rebates where toilets are one component of the overall retrofit. 

C. The free-toilet program, where the City buys one model in large volumes at reduced cost and distributes it free to eligible customers, should be changed to an at-cost or below-cost program, where eligible consumers can get a below-average price while allowing the City to recoup most or all of its money.  Consumers will still get a bargain compared to a new unit purchased at retail price.

D. Eligible low-income customers should continue to get units free.

E. Recycling depots should be set up in every quarter of the City, and old units should also be collected through other methods and programs such as Austin’s Solid Waste Services bi-annual Bulk Item Collection pick-up.

8.5 Assign Full-Time Staff for the Commercial Water Conservation Program

There are almost no dedicated staff for the most cost-effective of the current programs.  No recent organized surveys or audits have been conducted to find new savings.  This program should have at least one and preferably several people that actively audit and encourage commercial savings.

8.6 Improve Watering Restrictions Ordinance

Austin’s most successful water conservation program suffers from several shortcomings, including lack of citations, lack of enforcement staff to give citations, and possibly, lack of funding for education and outreach.  This program should be funded for maximum effectiveness.

8.7 Purchase of Renewable Energy

AWU has ignored the City Council mandate to buy GreenChoice® for all its electric needs by 2012.  It should take all steps necessary to comply by the next budget year.

New or More Aggressive Programs

8.8 Reclaimed Water

There is theoretically no limit to the percentage of wastewater that can be reused for non-potable purposes.  There are an estimated 7.3 billion gallons of additional reclaimed water sales from identified existing customers (about 14% of Austin’s average annual use).  This represents about 40 million gallons per day of peak demand, almost as much as the first unit of WTP#4 that is now being built.  Under the right conditions, about 30 million gallons a day of this could be available by 2020.

This does not include new sales potential that has not been identified.  This program may eventually provide water at a cost comparable to a new conventional treatment plant, even with full cost recovery.  Its savings potential can dwarf savings the Watering Restrictions Ordinance if proper attention is paid to it.

• AWU should conduct a full cost of service study to assess the economics of this as soon as possible.

• Sales staff and accelerated expansion of the system should be considered a priority. 

• AWU should also consider capitalizing the customer side of the lines.  The added cost of reclaimed water lines for retrofit situations can delay its use by otherwise interested customers for years.  AWU can recoup this cost as part of the monthly bill for these specific participants.

8.9 Smart Water Meters

Automatic meter reading is an innovative tool for water utilities to lower their administrative costs while increasing customer satisfaction and lowering water use.  With so many water and electric utilities now employing them for part or all of their measuring equipment, it is revealingly symbolic that AWU will not even fund a study to assess the technology’s effect on its system.  It is one more example of how AWU is no longer a national leader in water efficiency.

AWU needs to reinitiate its assessment of smart meters, and implement them, as soon as possible.  

8.10 New Irrigation Programs

Landscape irrigation is the largest driver of water use in Austin.  It represented an estimated 31% of Austin’s total residential sector consumption, and 48% of residential peak use, between 2001 and 2010.
  It also represents a prodigious amount of total utility consumption and peak use, though this is not easily quantifiable because of the lack of end use data.

The recently released 140 Plan by AWU has offered at least 25 program ideas to reduce water use from irrigation.  While there is no absolute certainty that some of these programs will work better than others, it would seem prudent to build on the existing Watering Restrictions Ordinance that has already met with some success.  The 140 Plan recommendations to make the program year round (instead of seasonal), and to use administrative fines instead of civil court penalties to limit the time involved in citations should be considered immediate break-out initiatives.

The mandatory irrigation audit for large water users, conducted every few years, is also a good candidate for savings opportunities.  Delayed almost four years from the time it was presented by the 2007 Task Force, it could offer technical audits and advice to Austin’s largest users, many of whom would not participate in the voluntary irrigation audit program.

One other idea, not in the 140 Plan, would be a pilot program to add soil at City-facility and commercial landscapes where root zones are shallow.  This might be a several-year process; soil cannot be added in huge amounts without smothering existing turf.  But over time, it can create an environment where landscapes can greatly reduce water irrespective of other conservation technologies and strategies.  Deeper soil retains more moisture and nutrients, allowing turf and plants to be more resilient in dry Austin summers.

8.11 New Commercial Programs 

As stated previously, the ICI sector has been horribly neglected.  Yet it is generally the sector with the most cost-effective savings.  

There are six programs in the 140 Plan that address this sector (exclusive of irrigation programs).  One of the more effective and neglected is an education/rebate program addressing water savings in commercial cooling towers.  The AWU service territory has several hundred of them, though a close estimate is not known due to lack of end use data.  The concept for this program goes back to the 2007 Task Force report, and implementation has been delayed almost 4 years after it was originally suggested.  The 140 Plan rates this proposal with a phenomenal benefit/cost analysis of over 10.  

Another 140 Plan recommendation is for tailored packages for specific types of commercial customers, such as lodging and restaurants.  AWU actually proposed a pilot program for the hotel/motel sector in May of 2010 (see Section 6.1).  It was to be modeled after a successful effort in Florida.  

After the commercial rebate program has been given enough staff to conduct its basic rebate functions, these two ideas should be targeted for pilot implementation.










� Historical rate increases per year provided by AWU.


� This includes $25.7 million for principle and interest (4.75% interest, 30 years, $508 Million, 80% bond funding), $12.8 million for 1.5  "times coverage" (the overcollection of debt required by lenders) and $6 million for Operation and Maintenance (Austin Water Utility, WTP4 091609 Analysis OM Detail, Draft, p. 1).


� City of Austin, Enterprise Funds Financial Forecast Presentations, April 28, 2011, PDF page 36.  Online at http://www.ci.austin.tx.us/budget/ 


This does not include the proposed “Sustainability Fund,” which could raise residential bills much higher.


� September 2011 survey of water and wastewater rates for Arlington, Austin, Corpus Christi, Dallas, El Paso, Ft. Worth, Houston, Laredo, Plano, and San Antonio.  


� Service population estimates and predictions from AWU.


� Asher Price, “Amid drought, eco-friendly carwashes spring up,” Austin American-Statesman, 31 August 2009, Page B1.


� Data for AWU electric costs from Austin Energy – measured from July 1, 2009 to June 30, 2010. 


� From analysis of annual City of Austin budgets.  Online at http://www.ci.austin.tx.us/financeonline/finance/reports.cfm


� Water Conservation Division annual report (monthly report for September 2010 that had total for the whole fiscal year).


� Austin Water Utility, “AWU Water Loss Calculation,” 2009.  About 8% of supply water is lost through leakage.


� Water Conservation Division annual report (monthly report for September 2010 that had total for the whole fiscal year).


� The savings study showed 610 gallons of savings per day for the summer season of May through September and 300 gallons of savings per day from October through April.  The 500 gallon per day savings was an estimated weighted average.


� Real Consumption from 132 AWU irrigation audit participants in August 2010.  Irrigation program savings estimate (“AWU Savings Study”) from Austin Water Utility, “Residential Irrigation Audits Impact Assessment,” undated, p. 4.  (Gallons per day multiplied by number of days in month.)


� Note 11. This analysis was confirmed by another one consisting of 22 irrigation audits whose consumption was aggregated for privacy under Open Records laws. 


� 5.65 gallons per month derived from Mayer, Peter, et. al., Tampa Water Department Residential Water Conservation Study, The Impacts of High Efficiency Plumbing Fixture Retrofits in Single Family Homes (Boulder, CO: Aquacraft, Inc.), January 8, 2004, p. xvii.  This is the midpoint between per capita day use for a water inefficient home and an efficient one.  Per capita per day figures adjusted for 3.2 persons per single-family Austin household.


� Sires, Luke Abrams, Residential Water Conservation in Austin, Texas, Thesis Presented to the of the University of Texas at Austin, Faculty of the Graduate School, December, 2009, p. 154.  This assumes the entire savings in Sires’ report was in 5 summer months.  Online at www.lukesires.net/Thesis.html


� This means consumption could fall to 27,200 gallons per month for these 6.2% of customers to meet the 40,000 gallon average between this and over 80,000 gallons per month.


� This was the author’s description of the program in a newspaper interview, likening it to throwing money at a problem.  


Toohey, Marty, “Toilet program, once flush with cash, asking for more funding.” Austin American Statesman, November 18, 2009.  Online at http://www.statesman.com/news/content/news/stories/local/2009/11/19/1119toilets.html?cxtype=rss&cxsvc=7&cxcat=52


� Residential Program Rebate Percentages: Solar Screens  – 11%; Attic Insulation – 12%; Weatherization and Duct Sealing – 33%; Duct Replacement – 16%; High-Efficiency Air Conditioning – 3-7%.  These do not include rebates from Texas Gas Service.  From John Trowbridge, Austin Energy Demand Side Management Division, June 26, 2009.


Note that percentages can increase if the rebate recipient also receives a simultaneous rebate from Texas Gas Service.  For instance, the total rebate for attic insulation will go up to 23% of total cost.


� Commercial Lighting Rebate Percentages: Main Program – 16%; Small Business – 57%.  The 19% figure is a weighted average.  From Fred Yebra, Manager, Austin Energy Demand Side Management Division, July 22, 2009.


� Total cost for incentives and administrative costs in 2009 and 2010 from monthly and annual reports.  These were divided by total billed consumption in those years, and then multiplied by the consumption per average residential customer in those same years to get a proportional estimate of the total cost.


� Boukhonine, Serguei, “Shared Savings Arrangements – Draft.” Austin Water Utility, Water Conservation Division, May 19, 2010.


� Albuquerque, NM (2%) – Telephone conversation with Katherine Yuhas, Water Conservation Officer, Albuquerque Bernalillo County Water Utility Authority, December 28, 2010.


Corvallis, OR (5%<) – Telephone conversation with Mark Taratoot, Water Resources Specialist, City of Corvallis, Dept. of Public Works, on December 29, 2010.


Dallas, TX (10%) – Telephone conversation with Art Torres, Coordinator IV, Dallas Water Utilities, March 11, 2011.


Denver, CO (≈10%) – Telephone conversation with Debbie Finnerty, Customer Care Division, Denver Water, on January 10, 2011.


Ft. Collins, CO (0%) – Telephone conversation with Eric Olson, Water Conservation Coordinator, Ft. Collins Utilities, on December 22, 2010.


Los Angeles, CA (5%) – Telephone interview with Janea Albright, Utility Services Specialist with Water Conservation, Los Angeles Department of Water and Power, on March 11, 2010.


North Marin Water District, CA (<5%) – Telephone conversation with Ryan Grisso, Water Conservation Coordinator, Marin Water District, January 3, 2011.


Sacramento, CA (>10%) – Telephone conversation with Jessica Hess, Media and Communication Specialist, City of Sacramento, on January 14, 2011.


San Antonio, TX (0%) – Telephone interview with Dana Nichols, Manager, Conservation Department, San Antonio Water Service, on December 17, 2010.


Santa Clara County, CA (10%) – Telephone conversation with Cody Houston, Santa Clara County Water District, December 20, 2010.


San Francisco, CA (substantial but unquantified) – Telephone conversation with Sue Tensfeldt, Senior Water Service Inspector, San Francisco Public Utilities Commission, on January 13, 2011


Seattle, WA (10%) – Telephone conversation with Arece Hampton, Conservation Program Manager with Seattle Public Utilities, January 10, 2011.


Tucson, AZ (6%) – Telephone conversation with Rolanda Mazeika, Administrative Assistant, December 20, 2010.


� All solar cell and solar water heaters installations are confirmed onsite.  (From telephone conversation with Tim Harvey, Program Coordinator, Austin Energy Solar Program, on March 11, 2011).


All residential “Home Performance with Energy Star” (weatherization and HVAC replacement) installations, low-income weatherization installations, and water heater timers are inspected.  All buildings in the multifamily program (not all units in the building) are inspected.  Ten percent of Power Partner thermostats are inspected.  (From telephone conversation with Steve Saenz, Residential Program Manager, Austin Energy Demand Side Management Division, on March 14, 2011.)


All customers receiving commercial rebates over $500 are inspected.  Customers receiving rebates under $500 have about a 15% inspection rate.  (From telephone conversation with Terry Moore, Commercial Energy Conservation Services Manager, Demand Side Management Division, Austin Energy, on March 15, 2011.)


� Toohey, Marty, “Trashing toilets is a waste, critics say,” Austin American Statesman, March 25, 2010.  Online at http://www.statesman.com/news/local/trashing-toilets-is-a-waste-critics-say-450244.html?printArticle=y


� Response to Public Information Request (PIR ID 7063) from AWU Public Information Specialist on September 29, 2010 and additional response of February 3, 2011.


� This is at the Resource Recovery Center on FM 812 south of Bergstrom.


� An estimate of remaining inefficient toilets (96,000-183,000) from Citizens Water Conservation Implementation Task Force Report to City Council, Water Conservation 2020: Strategic Recommendations, Austin Water Utility, March 2010, p. 50.  AWU Water Conservation Division annual reports stated there were about 41,000 toilet incentives totaled in 2009 and 2010.


� Derived from AWU Spansion file.  There were two differing estimates of energy in the file, and AWU could not definitively clarify which one was more accurate.  


� The energy used for the higher estimate is about 17.9 million kwh per million gallons, while AWU process energy for combined water and wastewater is about 3,700 kwh per million gallons.


� A rough estimate of plumbing fixtures such as toilets and showerheads in the ICI sector has been made.


� Response to Public Information Request from AWU Public Information Specialist on January 7, 2011, transmitting communications from Ron Humphrey, former ICI staff person.


� Response to Public Information Request from AWU Public Information Specialist on December 16, 2010.


� Communication from AWU Public Information Specialist, January 18, 2011.


� Response to Public Information Request from AWU Public Information Specialist on January 20, 2011.


� U.S. Dept. of Energy, Office of Energy Efficiency and Renewable Energy, “Program Planning Spreadsheet,” EERE State Activities and Partnerships, September 9, 2009.  Online at http://apps1.eere.energy.gov/states/appliance_rebate.cfm#data 


30% of purchasers were free riders for the “CEE levels 2 and 3” machines that now qualify for rebates.  Another 40% were free riders under CEE level 1, which is less efficient.  Free ridership is probably a range between 30 and 70%.  With no survey data from AWU, there is no way to establish this more definitively.


� Consortium of Energy Efficiency, “CEE Super Efficient Home Appliances, High efficiency specifications for residential clothes washers,” Effective January 1, 2011.


� This was true as of March 2010.


� Estimated by proportion of Travis County population to total U.S. population, multiplied by 1.5 million small commercial units nationwide estimated by U.S. Dept of Energy in 2010.  This does not include hard-mounted units not subject to the national energy efficiency code.  


� Code of Federal Regulations 10 CFR Ch. II (1-1-10 Edition), Subpart I, 431.15.  Online at http://cfr.vlex.com/vid/concerning-commercial-clothes-washers-19616613


� E-mail correspondence between Karen Stewart, formerly with Water Conservation Division at AWU and Chris Herbert, former Chair of the Resource Management Commission, May 20, 2010.


� Austin Water, 140 GPCD Conservation Plan, released January 27, 2011, p.27.


� Austin Water Utility, Water Conservation Division, Water Conservation Strategies Policy Document, May 3, 2007, p.4.  Online at www.ci.austin.tx.us/watercon/taskforce.htm


� Citizens Water Conservation Implementation Task Force, Water Conservation 2020: Strategic Recommendations, March 2010, pp. ES-7-9.  Online at www.ci.austin.tx.us/watercon/citizenstaskforce.htm


� Austin Water Utility, Water Conservation Division, “Watering Restrictions Ordinance Impact in 2008,” undated draft, no attribution.


� Austin Water Utility, Water Conservation Division, Peak Water Savings in 2009: a Breakdown,” undated draft, no attribution.


� Response to Public Information Request from AWU Public Information Specialist on July 13, 2011.  One staff person spent 9% of their time doing field enforcement; the other spent 4% of their time on field enforcement.  


� Peak months are May through September.  


� Compilation of monthly reports for Water Conservation Division.


� Monthly Water Conservation Division report for November 2009.


� Austin Water Utility, Capital Improvement Implementation for Reclaimed Water Program, July 13, 2005.


� Summer peak multiplier is double the average daily amount over the entire year.  Per Dan Pedersen, Reclaimed Program Manager, Austin Water Utility.


� Based on “Projections” spreadsheet provided by Dan Pedersen, Reclaimed Program Manager, Austin Water Utility, on March 8, 2011.  Adjusting for current customers, roughly 5.56 billion gallons a year, or 30 million gallons of peak day capacity, could be available by 2020, using average daily volume times a peak day multiplier of 2.


� Total water and wastewater consumption includes pipeline losses.


� Austin Water Utility – Information on reclaimed water quantity and end use from Dan Pedersen, Reclaimed Program Manager, January-March 2011.


City of Phoenix – Information from Andy Terrey, Project Manager, Distribution & Collection Engineering Division, Water Services Department, January 12-17, 2011.


Hillsborough County Public Utility Department – Information from Jim Duncan, P.E., Senior Engineering Specialist, in January and February 2011.


Irvine Ranch Water District – Information from Gregory K. Herr, Planning and Resources Specialist, in February and March 2011.


Los Angeles County Sanitation District – Information from Hassan Rad, PE, Acting Sr. Environmental Engineer, on January 10, 2011.


Orange County Utilities – Information from Al Castro, P.E.,Water Reclamation Division, in January and February 2010.


Pinellas County Utilities – Information from Barbara Born, Project Manager, Customer Service Dept., on January 14, 2011.


San Antonio Water System – Information from Pablo Martinez, Planner III, Production and Treatment on February 3, 2011, and Gregg Eckhardt, Senior Analyst, on February 3, 2011 and May 3, 2011.


� Information from David Anders, Asst. Director of AWU, on March 21, 2011.  He estimated non-variable Operation & Maintenance Costs at $1.76 per thousand gallons and variable O & M costs at 50¢ per thousand gallons.  


Information from Gregg Eckhardt, Senior Analyst, San Antonio Water System, on March 28, 2011 – 20¢ per thousand gallons.


Information from Andy Terrey, Project Manager, Distribution & Collection Engineering Division, City of Phoenix, Water Services Department, on March 28, 2011 – 78¢ per thousand gallons (2011).


Information from Jim Duncan, Senior Engineering Specialist, Hillsborough County Public Utility District, on March 25, 2011 – 48¢ per thousand gallon (2009).


� City of Austin, Austin Water Utility, “Reclaimed Water Operating Requirements,” Reclaimed Water System Financial and Benefit Analysis, Draft, FY 2003, PDF p. 41.  Estimate of 63¢ per thousand gallons in 2011 (in 2011 dollars).


� The definition of minor leaks is one requiring no follow-up Work Orders to be generated.


� The definition of a major leak is one requiring a Work Order and repair crew.


� Telephone interview with Mark Dollins, Division Manager, Austin Water Utility, on April 7, 2011.


� “AWU Water Line Replacement CIP Inquiry,” Memo to Austin City Council from Greg Meszaros, Director of Austin Water Utility, October 5, 2010.


� Response to Public Information Request from AWU Public Information Specialist on January 20, 2011.


� From “AWU GIS Pipe Age” spreadsheet provided by AWU Public Information Specialist on January 19, 2011.


� Cooke, Clara, “Pipe Break Analysis – Water,” Austin Water Utility, City of Austin, September 24, 2003, pp. 10-11.


� Telephone conversation with George Calhoun, Assistant Director of Austin Water Utility, on April 8, 2011.


� Telephone interview with Mark Dollins, Division Manager, Austin Water Utility, on April 7, 2011.


� Response to Public Information Request from AWU Public Information Coordinator on December 13, 2010.


� Based on 56.1 peak gallons per day in AWU Water Conservation Division monthly report.


� Low estimate based on savings above, building permit data from City of Austin between January 2008-September 2010, irrigation systems installed in 50% of homes, and savings in 26% of homes installed as estimated by McDonald, Brian K. and Stephen J. Coonan, Evaluation of Peak-Day Water Conservation Strategies for the City of Austin: 2007-2015, PROJECT: 382-1701, Alan Plummer Associates, Inc., July 12, 2006, p. 33.  High estimate based on 50% of homes with irrigation systems permitted between January 2008-September 2010.


� Response by AWU to Public Information Request from AWU Public Information Specialist on November 15, 2010.


� Before the fifth tier, the water bill would have been $292; with it, it is $306.  August 2009 frequency analysis determined that highest tier applied to 12.3 thousand gallons per month.


� This means a 0.17% decrease in consumption for every 1% increase in cost.


� Assumptions:


1. The tiered rate increase is applied to the average daily demand in August 2009 (a dry year), assuming 66 million gallons per day in the residential sector (total use of 2.04 billion gallons / 31 days).


2. This is multiplied by 110.8% to compensate for 2009 water loss.


3. 19% of residential volume from consumers that use over 25,000 gallons per month (AWU frequency analysis).


4. A 5% increase in bills over what would have occurred because of increased revenue requirements to the overall residential class.


5. A price elasticity factor of 0.17% for every 1% increase in bills. 


� Assumptions:


1. The tiered rate increase is applied to the average daily demand in August 2009 (a dry year), assuming 66 million gallons per day in the residential sector (total use of 2.04 billion gallons / 31 days).


2. This is multiplied by 110.8% to compensate for 2009 water loss.  


3. An overall 77% increase in bills occurred in the residential class in this time period.  


4. Adjusting 2001 rates and comparing them to 2011 showed a decrease in bills.


5. A price elasticity factor of 0.17% for every 1% increase in bills was then used.


� Assumptions:


1. The tiered rate increase is applied to the average daily demand in August 2009 (a dry year), assuming 66 million gallons per day in the residential sector (total use of 2.04 billion gallons / 31 days).


2. This is multiplied by 110.8% to compensate for 2009 water loss.  


3. An overall 17% increase in bills occurred in the residential class in this time period.  


4. Adjusting 2009 rates and comparing them to 2011 still showed a 6.5% increase.


5. A price elasticity factor of 0.17% for every 1% increase in bills was then used.


� Assumptions:


1. The tiered rate increase is applied to the average daily demand in August average in 2009 (a dry year), assuming 66 million gallons per day in the residential sector (total use of 2.04 billion gallons / 31 days).


2.This is multiplied by 110.8% to compensate for 2009 water loss.  


3. An overall 37% increase in bills occurred in the residential class in this time period.  


4. Adjusting 2007 rates and comparing them to 2011 still showed an 11.2% increase.  


5. A price elasticity factor of 0.17% for every 1% increase in bills was then used.


� McDonald, Brian K. and Stephen J. Coonan, Evaluation of Peak-Day Water Conservation Strategies for the City of Austin: 2007-2015, PROJECT: 382-1701, Alan Plummer Associates, Inc., July 12, 2006, p. 23.


San Antonio General Class Water Service and Sewer Rates, Online at http://www.saws.org/service/rates/general.shtml


� Telephone interview with Greg Flores, Vice President of Public Affairs, San Antonio Water System, on April 27, 2011.


� The author has revised peak demand savings potential in the 2007 Task Force report to reflect updated figures referenced in Note 26.  In the 2007 report, savings were 2.1 million gallons per day.  The number here is the current savings potential left for this strategy, after adjusting for retrofits between 2007-2010.  At the beginning of 2009, it was 2.8 million gallons per day.


� For example, St. Augustine grass can die in an extended drought, while zoysia will simply stop growing.


� The national code does not apply to “hard mount” machines or machines over a certain size.  See 10 CFR 431.152, online at http://cfr.vlex.com/vid/concerning-commercial-clothes-washers-19616613.


� Response to Public Information Request from Amanda Dewees, Senior Conservation Coordinator, and Dean Minchillo, Water Conservation Coordinator, LCRA, on January 27, 2011.


� Response to Public Information Request from AWU Public Information Specialist on November 15, 2010.


� Assumes only 30% of savings for residential washing machines for free riders (Section 3.4), and 1/10 of the savings for irrigation audits.  Actually, irrigation audits could dwindle to almost no savings at all if the program continues for several decades unless more audits are done.  (See Section 3.1.5.)


� Notes 17 & 18.


� Memo to Marc A. Ott and Rudy Garza from Greg Meszaros, Director. Austin Water Utility on July 16. 2010 regarding “Water Conservation Division Manager Hiring Process.”


� Austin has river rights or contracts for 325,000 acre feet.  In 2010, it used 134,300 acre feet.


� Slusher had responsibility for overseeing four permanent employees in his prior position at the City’s electric utility.


� Veteran is defined as an employee that had been in the Division longer than a year.


� Education was measured by those that exceeded minimum qualifications, or failed to attain them.  Supervisory experience was measured in “job years,” multiplying the number of employees by the number of years the applicant supervised them.


� Measured in years.


� Water CHAMP Water Use Survey Results, provided by Melissa Altman, Water CHAMP/PRO Coordinator, Southwest Florida Water Management District, on May 20, 2010.


� “Water2Save Gets the Cash in Customers' Hands By Streamlining the Water Saving Incentive Program Process from Application to Check Delivery.” Online at www.water2save.com/WLS/pr5.shtml


� Memo to Austin Councilmember Randi Shade from Bill Bunch, Director of SOS Alliance, “Response to Austin Water Utility Criticism to Acequia Proposal for ”Alternative Compliance” to Austin’s 2-day per week watering ordinance,” January 3, 2010.


� Statement from David Anders, Assistant Director, Austin Water Utility, February 25, 2011.


� Costs for WTP#4 from Note 2.  Revenue losses from 140 Plan of $102 million for FY 2020 from Austin Water Utility, Conservation Financial Analysis, Cost Summary – Draft, December 15, 2010, p. 3.


� Revenue requirements for 140 Plan of $594 million for FY 2020 from Ibid., Bond Issue Calculation Sheet – DRAFT, p. 4.


� This is at LCRA’s current rate of $151 per care foot, which will likely be higher in the future.  It is multiplied by inflation of 2.5% a year starting in 2011.


� Toohey, Marty, “New conservation plan would further restrict lawn watering,” Austin American Statesman, January 27, 2011.  Online at http://www.statesman.com/news/local/new-conservation-plan-would-further-restrict-lawn-watering-1215392.html?printArticle=y


� City of Austin Budget Office, 2010-11 Approved Budget, Volume 2, p. 61. 


� House, Lon, Smart Meters and California Water Agencies: Overview and Status, PIER Interim Project Report, CEC-500-2010-008, California Energy Commission, September 2010, p. 24.


� Labor savings is dependant on the utility and type of system.  Some systems are “drive-by,” with meters read quickly by a vehicle driving in the vicinity, while others are centralized with all meter data feeding into one office.


� Information from Tommy McClung, Deputy Assistant Director, City of Houston Public Works and Engineering, Resource Management, Water Customer Service, on November 23, 2010.


� J.C. Davis, Pilot Research Project: Reducing Property Owner On-Site Leaks through Customer Notifications (Powerpoint Presentation), Las Vegas Valley Water District, January 27, 2009.  Numbers in presentation compared to overall residential volume of utility.  Average projected savings in presentation is 2.54 million gallons per day (927 million gallons/year), compared to 46.1 billion gallons system-wide (provided by Roger Buehrer, Las Vegas Valley Water District, Public Information, on October 19, 2010 and November 1, 2010.


� Communication with David Lyons, The Iowa Institute (Project Manager for City of Dubuque, IA), on April 1, 2011.


� City of Austin Purchasing Office, “Automatic Meter Reading / Advanced Metering Infrastructure Feasibility Study,” Solicitation Number MSO0042.


� Interview with Mick Osborne, City of Austin Purchasing Office, on December 2, 2012.


� Estimates based on total City of Austin consumption between July 2009 and June 2010, provided by Carol Harwell, GreenChoice® Manager, on September 3, 2010.


� 13.5% rounded to the nearest whole number.


� Information on flows and power production at Mansfield Dam from Bijal Patel, Records and Archives at LCRA, on September 11, 2009.


� P.B.Bedient and Associates, Inc., “WTP 4 Finished Water GHG,” estimate by consultant to Austin Water Utility, July 20, 2009.  Savings is compared to AWU electric usage of 210 million kwh from Greene, David, “Austin Water Utility and Climate Change,” Presentation to City of Austin Resource Management Commission, November 16, 2010.


� Derived from Ibid., Greene.  Fleet and fugitive emissions represent 11% of total overall greenhouse emissions from AWU.


� Response to Public Information Request from AWU Public Information Specialist on February 9, 2011.


� Data for AWU electric costs from Austin Energy – measured from July 1, 2009 to June 30, 2010.


� Ibid.


� This was estimated from aggregate billing profiles.  This could not account for swimming pool use because AWU does not have Austin-specific end use data.


� Chalmers, David R., et. al., Evaluation of Sixty-Day Drought Survival In San Antonio of Established Turfgrass Species and Cultivars, San Antonio Water System, February 2008.








