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BACKGROUND

City Council Resolution Establishing the Water Conservation Task Force

The City Council passed Resolution #20060824-061 on August 24, 2006 that:

e Set a goal of reducing peak day water use by 1% per year for 10 years and,

e Created a Water Conservation Task Force with a goal drafting a policy document consisting of
strategies and implementation plans for new water conservation initiatives to meet this goal for
City Council consideration within 90 days. The policy document is to be used in drafting
necessary amendments to the city code and technical manuals, as well as for budgetary
considerations

e Named the members of the Task Force

o Mayor Will Wynn,

Councilmember Leffingwell

Councilmember Sheryl Cole

Environmental Board Member Dave Anderson

Planning Commission Member Chris Riley

Resource Management Commission Member Chris Herbert

Water and Wastewater Commission Member Michael Warner

O O O O O O

On September 28, 2006, Council extended the time for the Task Force to report back to the Council from
90 to 120 days (Resolution #20060928-071).

Water Conservation Task Force Process

At the first Task Force meeting, the general process that the Task Force agreed on was as follows:

e The task force will review relevant research, hold discussions with staff, take input from
stakeholder groups and individuals, hold public meetings and work sessions, and ultimately
produce the policy document.

e The task force will announce and broadly publicize meeting schedules in order to maximize public
education and participation. The task force will provide an opportunity for public testimony at
each public meeting.

e In addition to public meetings, the task force would need several work sessions to receive
briefings and analysis from AWU staff.

The Task Force adopted the following schedule to meet the 120 day timeframe.

Meeting 1: September 29, 2006 — Organizational Meeting and Overview
e Receive staff reports on suggested conservation strategies
e Adopt timetable for meeting task force milestones
e  Public testimony

Meeting 2: October 13, 2006 — Indoor Strategies
e Receive staff reports on conservation strategies relating to plumbing fixtures, metering, cooling
towers, etc.
e Invited Testimony
e  Public Testimony
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Meeting 3: October 27, 2006 — Indoor Strategies
e Deliberation and initial adoption of strategies
e  Public Testimony

Meeting 4: November 3, 2006— Landscape Irrigation Strategies
e Receive staff reports on conservation strategies relating to irrigation system efficiency, landscape
design, watering schedules, rainwater collection, etc.
e Invited Testimony
e Public Testimony

Meeting 5: November 17, 2006 — Landscape Irrigation Strategies
e Deliberation and initial adoption of strategies
e  Public Testimony

Meeting 6: December 8, 2006 — City and Utility Strategies
e Receive staff reports on leak repair, water reuse program, rate structures, public education, etc.
e Invited Testimony
e  Public Testimony

Meeting 7: December 15, 2006 — City and Utility Strategies
e Deliberation and initial adoption of strategies
e  Public Testimony

Final Meeting: Scheduled for January 12, 2007
e  Public Testimony
e Deliberation and Final Adoption of Strategies

Peak Day Water Use and Future Water Plant Expansions

The need for additional water plant treatment capacity is, in large part, determined by amount of water
projected to be demanded by customers during the peak usage days of the year. Since during the peak usage
days of the summer approximately 50 percent of water use is for irrigation, there is a substantial
opportunity to reduce peak day projected demand in the future, thereby delaying the need for additional
water plant capacity.

Other programs such as reducing system water loss, substituting reclaimed water for potable water, and
decreasing indoor usage can also have a significant impact on peak day water usage.

The graph below shows the projected increase in peak day water use based on current trends and the dotted
line indicates the trend if the Task Force goal of reducing peak day water use by 1 percent per year for 10
years is achieved.
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Reducing Peak Day Demand by 1%
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Environmental Benefits of Conservation

Water conservation brings a host of environmental benefits as well. When water is conserved, energy needs
for treatment and pumping are reduced, which translates into better air quality. Sound landscaping and
irrigation practices help water quality by reducing runoff and the need for lawn-care chemicals. Water
efficiency keeps more water in the Colorado River and lakes, thus helping to support riparian and estuarine
habitats.

Projected Peak Day Savings from the Water Conservation Task Force
Recommendations

The estimated peak day savings from the Task Force recommendations is 32.65 million gallons per day
(MGD). These savings numbers have been reviewed and confirmed by the City Auditor’s Office. While
the 32.65 MGD projected savings is higher than the Task Force goal of achieving 25 MGD, there is a
degree of uncertainty in achieving all of the projected savings. Therefore, it would be prudent to
implement all the programs as recommended by the Task Force in order to assure that the 25 MGD goal of
the Task Force is achieved.

Decreasing Peak Day Water Use Extends Austin’s Water Supply

Austin is fortunate to have a dependable long-term water supply through water rights from the Colorado
River and its 1999 Water Supply Agreement with the Lower Colorado River Authority (LCRA). During the
discussions leading up to the 1999 Agreement, the City Council set a goal to make the quantity of water
supply being contracted for last through at least the year 2050 through aggressive conservation and
reclaimed water program. The programs that the Water Conservation Task Force recommended, if adopted
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and implemented with the 17 FTEs in additional staff and other funding requirements shown below, will
also have an impact on achieving the extension of Austin’s water supply until 2050.

Financial Impacts of Water Conservation Task Force Recommendations

The recommendations as adopted on first reading by the Task Force would require additional funding
approximately $1,889,500 for annual operating expenses including 17 FTEs; $6,766,000 in rebate funding
over ten years; $250,000 in capital expenditures over ten years; and $13,500,000 in accelerated Capital
Improvement Project (CIP) expenditures.

Reclaimed Water System

Austin's Water Reclamation Initiative is dedicated to:

e Conserving the drinking water supply,
e  Protecting the environment,
e Providing inexpensive non-potable water for irrigation, cooling, and manufacturing.

Reclaimed water is created by reusing treated wastewater effluent that is normally discharged to the
Colorado River. It is captured prior to discharge, stored in tanks, and then pumped to customers.
Reclaimed water helps the citizens of Austin conserve their water supply for use into the future. It is a cost-
effective way to improve the City's ability to provide water for non-drinking water purposes and will be
available even during times of drought.

The Austin Water Utility has provided reclaimed water for irrigation since 1974. The reclaimed water
program conserved approximately 1.1 billion gallons of water in 2006, a fraction of its potential of 8.5
billion gallons. The main reclaimed water system consists of two storage tanks, three pump stations, and
20 miles of transmission main. There are four smaller package plants that serve isolated golf courses
customers. Intended uses for the reclaimed water are irrigation, cooling tower makeup, and manufacturing.

Now that the Sand Hill Energy Center and the Mueller Median strips have been brought on-line, the City is
engaged in engineering design to provide reclaimed water to the Robert Mueller Airport redevelopment and
the University of Texas, the Austin-Bergstrom International Airport, and the Onion Creek Soccer Complex.
The City of Austin is also constructing infrastructure improvements to supplement its existing system near
the Bergstrom International Airport.
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Summary of Proposed Strategies

PS # Description Applicability Average 10-year | FTEs | Cost per | Page
year City savings gallon #
cost (MGD) saved

Indoor Water Conservation Strategies
IN-1 Require all plumbing All customers $542,500 2.10 2.0 $2.77 8
fixtures to perform at
current plumbing code
volumes.
IN-2 Require the use of New and some $30,000 0.40 0.5 $0.48 10
submeters to bill for water | existing multi-
in multi-family properties. | family and
mixed-use
properties.
IN-3 Make changes to All customers $30,000 0.94 0.5 $0.32 11
Plumbing Code to
prohibit inefficient
fixtures.
IN-4 Establish efficiency Commercial $15,000 0.95 0.25 $0.16 12
requirements for cooling | properties with
tower management. cooling
towers.
IN-5 Establish water Commercial $15,000 0.15 0.25 $1.00 13
consumption limits for car | car wash
wash facilities and facilities
equipment.

IN-6 Establish efficiency Commercial $15,000 0.43 0.25 $0.35 14

standards for commercial | laundry
clothes washers. facilities
Outdoor Water Conservation Strategies
OU-1 Expand Water Use All customers $187,500 6.16 3.0 $0.30 15
Management Ordinance.
Oou-2 Require new residential Residential $245,000 1.32 4.0 $1.86 16
irrigation systems to meet | customers
design standards and
permitting requirements.
OouU-3 Create additional design Commercial $120,000 0.74 2.0 $1.62 18
requirements for and multi-
commercial irrigation family
systems and landscape customers
design.
ou-+4 Establish soil-depth Volume home $125,000 0.44 2.0 $2.84 19

requirements for new
residential landscapes.

builders
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PS # Description Applicability Average year | 10-year | FTEs | Costper | Page
City cost savings gallon #
(MGD) saved
Ou-5 Require homebuilders to Volume home $15,000 0.21 0.25 $0.71 20
offer a WaterWise builders
landscape option.
OU-6 | Require regular analyses | All properties $132,000 1.47 2.0 $0.90 21
of automatic irrigation over | acre
systems.
Oou-7 Expand free irrigation Commercial, $137,500 0.63 0 $2.18 22
audit program for high- multi-family;
volume water users. high-volume
residential
properties
City and Utility Water Conservation Strategies
CI-1 Ensure funding for leak Austin Water $100,000 4.8 0 $0.21 23
detection contract Utility
CI-2 Assure CIP funding for Austin Water $2,500,000% 5.95 0 $2.10 24
reclaimed water projects. | Utility
CI-3 Adjust Utility water rates | All customers $0 5.0 0 $0 25
to encourage
conservation.
CI-4 Require conservation by Wholesale $0 TBD 0 TBD 26
wholesale customers. customers
CI-5 Explore alternative water | Commercial TBD TBD TBD TBD 27
sources customers
CI-6 Increase water efficiency | City $0 0.37 0 $0 28
in City facilities. departments
CI-7 Reduce excessive water Residential $30,000 0.29 0 $1.07 29
use due to high pressure. customers
CI-8 Establish program to alert | Residential $0 0.31 0 $0 30
customers to potential customers
leaks during winter
months.
CI-9 Expand public education | All customers $725,000 N/A 0 N/A 31
program.
CI-10 | Create Citizens’ Advisory | City of Austin $0 N/A 0 N/A 32
Group on Water
Conservation

*CIP costs of $2,500,000 a year for five-year period

All costs are estimates in 2007 dollars.
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PROPOSED STRATEGIES

INDOOR WATER CONSERVATION

Proposed Code Amendments

IN-1 Require all plumbing fixtures to perform at current plumbing code volumes.

Applies to: Commercial and Multi-family customers; Single-family residential properties up for
sale.

Implementation Revisions to City Code, Chapter 6-4

Method:

Despite plumbing code changes addressing new fixtures and incentive programs for retrofits, many
inefficient plumbing fixtures still exist in Austin. Water savings from fixture retrofits are very reliable,
since they require only hardware replacements, not behavioral changes.

1. All plumbing fixtures, including toilets, showerheads, and faucets, in multi-family and commercial
properties must perform at or below current plumbing code volumes by December 31, 2011 or
upon sale of the property, whichever comes first. Properties will have to certify that they have
retrofitted their fixtures. The retrofit will not apply to a property that has replaced all of its toilets
under the City’s programs, a property that was built after January 1, 1993, a property that can
certify through inspection by a licensed plumber or City inspector that all toilets, showerheads,
and faucets on the property meet the plumbing code specifications, a property where the
replacement of fixtures would pose a threat to public health, or a property that has applied for and
received a variance due to it being an existing structure that has been identified by a local, state, or
federal government entity as an historical site and a historically accurate water-conserving
plumbing fixture is not available.

2. All plumbing fixtures, including toilets, showerheads, and faucets, in single-family properties
must perform at or below current plumbing code volumes at the time of sale. At that time, owners
must certify that their properties have fixtures that comply with the current plumbing code. The
retrofit will not apply to a property that has replaced all of its toilets under the City’s programs, a
property that was built after January 1, 1993, a property that before the sale can certify through
inspection by a licensed plumber or City inspector that all toilets, showerheads, and faucets on the
property meet the plumbing code specifications, a property where the replacement of fixtures
would pose a threat to public health, or a property that has applied for and received a variance due
to it being an existing structure that has been identified by a local, state, or federal government
entity as an historical site and a historically accurate water-conserving plumbing fixture is not
available.

a. Certificates of Compliance can be applied for at any time, and will be issued after an
inspection. Once a property is classified as compliant, it will be entered into a Water
Conservation database and is not subject to any further inspections. It is recommended
that Certificate be obtained prior to listing properties for sale.

b. Upon posting of a completion bond with Water Conservation, responsibility for obtaining
a Certificate of Compliance may be transferred to the buyer to accommodate remodeling.

Additional FTEs: 2, to inspect and issue Certificates of Compliance
Additional Cost: $120,000 for personnel costs each year

$25,000 for the cost of one vehicle

$4,200,297 for toilet rebates before effective dates
Contract/Commodity Cost: $0
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Peak-Day Savings: 2.10 MGD over 10 years
Cost per gallon saved: $2.77
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IN-2 Require the use of submeters or utility meters to bill for water.
Applies to: All new and some existing mixed-use and multi-family properties.
Implementation

Method:

According to a 2004 joint study by EPA, multi-family associations and water utilities, customers in multi-
family properties reduce water use by 15% when billed directly for the water they use. Tenants who pay for
their water use through allocated bills or homeowners’ associations do not reduce their water use. While
new multi-family properties are required to be plumbed for and to install submeters, they are not required
to use submetering to bill tenants for water.

All new multifamily properties, other than condominiums, must bill each tenant for their individual water
use through City meters or privately-owned submeters. Tax credit properties built between the
implementation date of this policy and January 1, 2008, will have until December 31, 2016 to bill for water
using either individual City meters or submeters. Properties with centralized hot water systems and are
above a height to be proposed by staff (such as those over 3 stories) are exempt. The Task Force did not
recommend requiring that condominiums be required to bill using submeters or utility meters, but did
recommend that condominiums do so. Mixed use and multiple use properties must bill each tenant for
water using either individual City meters or submeters.

Where multiple duplexes, triplexes or fourplexes are constructed on a single commercial lot, individual
City meters must be installed for each unit, as is currently required when there is a single structure on a lot.

Establish a City of Austin equipment specification for submeter installations.

Additional FTEs: 0.5, to monitor program and ensure compliance
Additional Cost: $30,000 for personnel costs each year
Contract/Commodity Cost: $0
Peak-Day Savings: 0.40 MGD over 10 years
Cost per gallon saved: $0.48
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IN-3

Prohibit inefficient fixtures.

Applies to: New commercial construction

Implementation
Method:

Revisions to plumbing code

Inefficient equipment is still being sold and installed in Austin establishments, creating a missed
opportunity for water savings.

The following will apply to new construction and renovations:

1.

Liquid ring surgical/dental vacuum pumps are prohibited.

2. Steam boilers must have conductivity controllers.
3. Urinals must have a maximum flush volume of 0.5 gallons per flush (gpf).
4. Commercial dishwashers must use no more than 0.9 gallons per rack or 180 gallons per hour.
5. Garbage grinders are prohibited in restaurants and cafeterias.
Additional FTEs: 0.5, to ensure compliance
Additional Cost (per year): $30,000 for personnel costs each year
Contract/Commodity Cost: $0
Peak-Day Savings: 0.94 MGD over 10 years
Cost per gallon saved: $0.32
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IN-4 Establish efficiency requirements for cooling tower management.

Applies to: All customers

Implementation

Method: Ordinance

Cooling towers are a contributor to peak-day water use, yet many are poorly operated. Technology can
improve operation, or make it easier for operators to run cooling towers efficiently. Additionally, AC
condensate is not always being captured and reused although it is suitable for cooling towers or for
landscape irrigation.
1. Cooling towers permitted after the effective date of this requirement must have:
a. makeup and blowdown meters,
b. conductivity controllers,
c. overflow alarms,
d. drift eliminators, and
e. aminimum of 5 cycles of concentration.
2. Existing cooling towers must install items 1a. through le. by December 31, 2010.

3. Rebates will continue to be available to encourage the use of reverse osmosis (RO) technology to
increase cycles of concentration where RO reject water can be used for irrigation.

4. New large commercial properties must drain condensate from any air conditioning systems to a
common drain for beneficial reuse.

Additional FTEs: 0.25, to ensure compliance
Additional Cost: $15,000 for personnel costs each year
Contract/Commodity Cost: $0
Peak-Day Savings: 0.95 MGD over 10 years
Cost per gallon saved: $0.16
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IN-5 Establish water consumption limits for car wash facilities and equipment.

Applies to: Commercial car wash facilities

Implementation

Method: Permitting process

New and existing car washes are required to comply with the following efficiency standards:
1. Conveyor washes are limited to 40 gallons/car or less.
2. In-bay washes are limited to 55 gallons/car or less.
3. Large vehicle (bus or large truck) washes are limited to 75 gallons/vehicle or less.
4

Hand wand nozzles must use 3 gallons per minute or less.

Additional FTEs: 0.25, to ensure compliance
Additional Cost: $15,000 for personnel costs each year
Contract/Commodity Cost: $0
Peak-Day Savings: 0.15 MGD over 10 years
Cost per gallon saved: $1.00
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IN-6 Establish efficiency standards for commercial clothes washers.
Applies to: Commercial laundry facilities

Implementation .

Method: Ordinance

While Department of Energy standards exist for residential clothes washers (single load soft-mount
machines), there are no state or federal efficiency standards for hard-mount clothes washers or multi-load
soft-mount washers.

1. New clothes washers, with the exception of single-load soft mount machines, must have a water
factor no greater than 8.0.

2. All coin-operated commercial laundry equipment must have a water factor no greater than 8.0 by

2011.
Additional FTEs: 0.25, to ensure compliance
Additional Cost: $15,000 for personnel costs each year
Contract/Commodity Cost: $0
Peak-Day Savings: 0.43 MGD over 10 years
Cost per gallon saved: $0.35
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OUTDOOR WATER CONSERVATION STRATEGIES

Expand Water Use Management Ordinance to limit frequency, timing and
OU-1 .
method of outdoor watering.
Applies to: All customers
Implementation .. .
Method: Revisions to City Code, Chapter 6-4

Outdoor water use drives peak day use for the City of Austin. Irrigation accounts for more than 50% of
Austin’s peak-day water use, and for approximately 35% of annual water use. The City’s current Water
Use Management Ordinance provides for potential fines of $500 per violation for properties found wasting
water (operating sprinkler systems improperly or with broken heads), or for commercial or multi-family
properties watering between the hours of 10am and 7pm between May 1* and September 30™. However,
the current ordinance does not restrict properties from over watering, nor does it provide sufficient
restrictions on daytime watering, when more water is lost to evaporation and wind. Additionally, the
ordinance needs greater enforcement of existing penalties.

The following provisions will be added to expand the current Water Use Management Ordinance:
1. Permanent Water Use Restrictions (§ 6-4-63)
a. Limit commercial and multifamily properties to 2 designated watering days a week.
b. Automatic irrigation systems may not be operated between 10 a.m. and 7 p.m.
c. Require rain shut-off devices on both new and existing commercial and multifamily
automatic irrigation systems that must be operational at all times and set to turn off the
system after 1/8 inch of rainfall.

2. Water Conservation Stage One Regulations (§ 6-4-64), effective May 1* to September 30th

a. Limit residential properties with automatic irrigation systems to 2 designated watering
days a week.

b. Outdoor watering, except with a hand-held hose or hand-held bucket, is prohibited
between 10am and 7pm.

3. The use of timers on hose-end sprinklers will continue to be promoted.

Additional FTEs: 3 for enforcement
Additional Cost: $180,000 for personnel costs each year
$75,000 for the cost of 3 vehicles
Contract/Commodity Cost: $0
Peak-Day Savings: 6.16 MGD over 10 years
Cost per gallon saved: $0.30
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Require new residential irrigation systems to meet design standards and

0ouU-2 o .
permitting requirements.

Applies to: Residential customers

Implementation .

Method: Ordinance

Although Texas is one of the only states to license irrigators, there is still a lack of regulation, oversight and
enforcement in residential irrigation system design and installation. Inefficient system design can result in
water loss of 20 to 50%.

1. Anyone installing a new irrigation system at a residential property must obtain a permit prior to
installation. Irrigation systems shall be designed with:
a. valves and circuits separated based on water use (hydro-zoned);
b. sprinkler heads spaced for head-to-head coverage, or heads spaced according to
manufacturer’s recommendations and adjusted for prevailing winds;
c. abenchmark distribution uniformity percentage of 0.6 or higher;
d. no run-off, with no direct over spray onto non-irrigated areas;
e. pop-up spray heads and rotors set back at least 6 inches from impervious surfaces;
f.  no spray irrigation included on areas less than 6 feet in width;
g. an approved rain shut-off device set to shut off after 1/8” of rainfall
h. a master valve;
i.  pressure regulation components installed where dynamic pressure exceeds
manufacturer’s recommended operating range (30-60 psi); and
j. aCity-approved controller capable of dual or multiple programming, with at least several
start times for each irrigation program, a water budgeting feature and programmable to
irrigate with a frequency of every one to ten days.
2. Installers must present the owner with, and make available to the City of Austin, a water budget
that specifies:
a. estimated monthly water use in gallons per application;
b. total irrigated area in square feet;
c. precipitation rates for each valve circuit;
d. monthly irrigation schedule for the plant establishment period (first three months);
recommended yearly watering schedule, including seasonal adjustments;
f. location of emergency irrigation system shut-off valve; and
g. the distribution uniformity percentage for the system.
3. Irrigation systems are subject to a final City inspection prior to operation. Staff will continue
developing requirements for post-installation documentation.
Additional FTEs: 4, to evaluate designs, issue permits, and perform post
installation inspections
Additional Cost: $240,000 for personnel costs each year
$50,000 for the cost of 2 vehicles
Contract/Commodity Cost: $0
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Peak-Day Savings: 1.32 MGD over 10 years
Cost per gallon saved: $1.86
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ou-3 Create additional design requirements for commercial irrigation systems and
landscapes.

Applies to: Commercial and multi-family customers

Implementation .. .

Method: Revisions to City Code

Although there is a permitting process for automatic irrigation systems on commercial properties, new
systems have the potential to waste a significant amount of water.

In addition to existing permitting and design requirements,

1.  New commercial and multi-family irrigation systems must be designed so that:

a. the system has zero runoff;

s

the sprinkler arc does not pass across a paved area;

c. the system does not include spray irrigation on areas less than 6 feet wide (such as
medians, buffer strips, and parking lot islands);

d. pop-up spray heads and rotors are set back at least 6 inches from impervious surfaces;
e. the irrigation system has a master valve;
f.  the irrigation system must have a City approved weather based controller;

g. the system meets a minimum distribution uniformity of 0.6.

2. Prior to final inspection, installers must develop an as-built design plan and water budget.

For commercial landscapes, require:

1. aminimum depth of 8” of soil meeting City specifications under all new landscaping; and

2. turfgrasses included in the landscape to meet dormancy requirements.

Additional FTEs: 2, to evaluate designs and issue permits
Additional Cost: $120,000 for personnel costs each year
Contract/Commodity Cost: $0
Peak-Day Savings: 0.74 MGD over 10 years
Cost per gallon saved: $1.62
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oU-+4 Establish soil-depth requirements for new landscapes.

Applies to: Home builders

Implementation

Method: Revisions to City Code

Native soil depth in Austin is insufficient to support the types of landscape aesthetics homeowners desire,
resulting in excessive irrigation. Grasses which are inappropriate for the Austin climate and rainfall pattern
continue to be installed in new residential landscape areas, requiring frequent irrigation in the summer
months.

1. New homes must have a minimum depth of 6” of soil meeting City specifications.

a. A site with 6 inches of existing soil does not need to add any soil.

2. New turf installations must meet dormancy requirements.

Additional FTEs: 2, to work with home builders and inspect sites
Additional Cost: $120,000 for personnel costs each year
$50,000 for the cost of 2 vehicles
Contract/Commodity Cost: $0
Peak-Day Savings: 0.44 MGD over 10 years
Cost per gallon saved: $2.84
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ouU-5 Require homebuilders to offer a WaterWise landscape option.

Applies to: Home builders

Implementation

Method: Legal Dept. is reviewing appropriate implementation method

Prospective homebuyers are not often presented with low-water use landscape options.
1. Homebuilders must offer a WaterWise landscape option in any series of landscape options offered
to prospective home buyers. The WaterWise landscape option must:

a. be comprised of plants from the City of Austin preferred plant list or other plants with
similar drought-tolerant characteristics; and

b. have no more than 50% of the landscape area covered in turfgrass.
c. turfgrasses must meet dormancy requirements.

2. To support this effort, Water Conservation and Watershed Protection will create a single City of
Austin preferred plant list.

Additional FTEs: 0.25, to work with home builders
Additional Cost: $15,000 for personnel costs each year
Contract/Commodity Cost: $0
Peak-Day Savings: 0.21 MGD over 10 years
Cost per gallon saved: $0.71
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ouU-6 Require regular analysis of automatic irrigation systems.
Applies to: All non-residential properties over 1 acre

Implementation .. .

Method: Revisions to City Code, Chapter 6-4

Large properties with automatic irrigation systems often over-water, especially when irrigation
maintenance contracts do not provide for analysis and repair of system inefficiencies or inform property
owners and managers of projected water use amounts.

1. Commercial, multi-family, and municipal properties over 1 acre with automatic irrigation systems
must submit an irrigation analysis to the Austin Water Utility once every three years according to
a staggered schedule.

2. Commercial or multi-family properties that have irrigation meters and use more than 125 percent
of the evapotranspiration rate for irrigation must also have an irrigation analysis once every three
years.

3. Analyses must be:
a. performed by licensed irrigators and show the irrigator’s license number on the report;
b. submitted to the Austin Water Utility by May 1* of the year it is due; and

c. signed by the property manager or owner.

Additional FTEs: 2, to evaluate and track irrigation
Additional Cost: $120,000 for personnel costs each year
$12,000 for annual marketing
Contract/Commodity Costs: $0
Peak-Day Savings: 1.47 MGD over 10 years
Cost per gallon saved: $0.90
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ou-7 Require water audits for high-volume residential customers.

Applies to: Residential customers with regular use over 35,000 gallons per month

Implementation

Method: Revisions to City Code, Chapter 6-4

Many residential customers are unaware about how much water their landscape requires and could benefit
from irrigation audits.

1. Residential properties with automatic irrigation systems and that exceed 35,000 gallons per month
at least once in each of two consecutive calendar years and are under the same ownership for that
period are required to have an irrigation analysis once every three years.

2. Analyses must be:

d. performed by licensed irrigators and show the irrigator’s license number on the report;
e. submitted to the Austin Water Utility by May 1% of the year it is due; and

f. signed by the property manager or owner.

Residential properties with automatic irrigation systems and with over 25,000 gallons per month will be
eligible for irrigation analyses.

Additional FTEs: 2, to perform audits, as well as evaluate and track
irrigation analyses
Additional Cost: $120,000 for personnel costs each year

$50,000 for the cost of 2 vehicles
$12,500 for annual marketing

Contract/Commodity Costs: $0
Peak-Day Savings: 0.63 MGD over 10 years
Cost per gallon saved: $2.18
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CITY AND UTILITY WATER CONSERVATION STRATEGIES

CI-1 Ensure funding for leak detection contract.
Applies to: Austin Water Utility

Implementation . .

Method: Council resolution

Water loss could be improved with substantial system benefits. The Austin Water Utility does not currently
have a comprehensive leak detection program, so underground leaks that do not surface continue to
contribute to overall water loss.

1. Continue annual funding for the Leak Detection Contract approved by Council on October 19,
2006, which includes examining 600 linear miles of pipe, initially focusing on cast iron pipe, to

find leaks that have not yet surfaced.

2. Support the Utility’s ongoing efforts to repair leaks in a shorter time frame.

Additional FTEs: 0
Additional Cost: $0
Contract/Commodity Cost: $100,000 contract annually
Peak-Day Savings: 4.8 MGD over 10 years
Cost per gallon saved: $0.21
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CI-2 Assure CIP funding for reclaimed water projects.

Applies to: Austin Water Utility

Implementation

Method: Council resolution

To expand the reclaimed water program, a number of large-volume customers need to be converted from
potable to reclaimed water, which in turn requires that transmission main extensions are built to bring
reclaimed water to these customers.

1. Approve funding for the following projects, which will be started in 2007 and completed by 2011,
as part of the Utility’s Capital Improvement Plan:
UT Transmission Main — 13,000 feet of 24 main along Red River (4.0 MGD)

b. ABIA Transmission Main — 6,100 feet of 12” main from Hornsby Bend to Bergstrom
Airport (0.6 MGD)

c. Smith Road Extension — 10,000 feet of 8” and 12 main (0.5 MGD)
d. Main to the Roy G. Guerrero Colorado River Park — 16,000 feet of 24 main (1.0 MGD)

e. 24” Rehabilitation (0 MGD, but necessary for the main to Guerrero Park and Smith Road
Extension)

f. 127 Rehabilitation (0.1 MGD)
g. 183 Rehabilitation (0 MGD, but necessary for the Smith Road Extension)

2. Require new commercial and municipal customers with access to reclaimed water to use it for
irrigation, cooling, and other non-potable uses, with exemptions for health, public safety, and
capacity availability.

Additional FTEs: 0
Additional Cost: $2,500,000 CIP costs each year for 5 years
Contract/Commodity Cost: $0
Peak-Day Savings: 5.95 MGD over 10 years
Cost per gallon saved: $2.10
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CI-3

Adjust Utility water rates and modify Utility bills to encourage conservation.

Applies to: All customers
Implementation .
Method: Cost of service study and changes to the rate structure

The Utility’s current water rate structure does not provide adequate conservation price signals for high use
residential customers, irrigation accounts, or commercial and multi-family customers. Additionally, many
customers do not know what level of water use is appropriate for their needs.

The Utility will:

1. Establish a residential fifth tier for use above 25,000 gallons per month.

2. Conduct a cost of service study to evaluate strategies to reduce water demand by at lest S MGD,

including:

o o

the level at which to set the fifth tier for residential customers;

establishing commercial irrigation rates comparable to highest residential tiers;
water budgeting rates for commercial customers; and

conservation rate structures for wholesale customers.

It is anticipated that a fifth tier and changes to irrigation rates would be added immediately under the
existing billing system. More complex rate changes would not take effect until a new billing system is in
place that can accommodate the changes.

The Utility will:

1. Add graphs of historical and current water use to customer bills.

2. Require the new billing system to have:
a. water budget capabilities;
b. the ability to include additional conservation information; and
c. the ability to notify customers when consumption increases dramatically.

Additional FTEs: 0
Additional Cost: $0
Contract/Commodity Cost: $0
Peak-Day Savings: 5.0 MGD over 10 years
Cost per gallon saved: $0
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CI-4 Require conservation by wholesale customers.
Applies to: Wholesale customers

Implementation

Method: Contracts

Wholesale customers who receive water generated by Austin Water Utility are not participating equally in
conservation efforts.
1. Follow-up on contracts that require water conservation measures to be implemented.

2. Request customers whose contracts don’t require conservation to implement conservation
measures.

3. Require any new, amended, or renewed contracts contain conservation measures comparable to
what the City has in place.

Additional FTEs: 0
Additional Cost: $0
Contract/Commodity Cost: $0
Peak-Day Savings: TBD
Cost per gallon saved: $0
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CI-5 Explore alternative water sources.

Applies to: Commercial customers

Implementation

Method: To Be Determined

Stormwater regulations are not optimized for beneficial reuse of stormwater for irrigation, prohibiting
storage longer than 72 hours in some cases. Most stormwater ponds are not required to re-irrigate, and as a
result water is discharged directly to waterways or to unmaintained land areas that do not need
supplemental irrigation.

1.  Water Conservation and Watershed Protection staff will meet to explore other opportunities for
stormwater reuse and other alternative water sources and report back to Council.

2. Water Conservation and Watershed Protection staff will explore the adoption of design standards
for rainwater harvesting systems.

Additional FTEs: TBD
Additional Cost: TBD
Contract/Commodity Cost: TBD
Peak-Day Savings: TBD
Cost per gallon saved: TBD
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CI-6 Increase water-efficiency in City facilities.

Applies to: All City facilities

Implementation

Method: Council Resolution to set the policy. Performance contract to implement retrofits.

Citizens look to the City to lead by example in conserving water, especially in visible areas like parks and
City facilities. Additionally, there is a lack of accountability for water use by youth athletic organizations,
since the City currently pays for the water used to irrigate athletic fields.

1. It is recommended that the City:

a. require water conservation elements as part of the LEED certification program for new
City facilities;

b. require all athletic fields to pay for water above a pre-determined water budget; and

c. follow through with water efficiency recommendations from the current performance
contract. These improvements include cooling tower operations, completing the retrofit
of plumbing fixtures, and installing weather-based controllers under Parks Department
management on athletic fields (39 athletic field properties).

Additional FTEs: 0
Additional Cost: $0
Contract/Commodity Cost: $0
Peak-Day Savings: 0.37 MGD over 10 years
Cost per gallon saved: $0
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CI-7 Reduce excessive water use due to high pressure.

Applies to: Residential properties with high pressure

Implementation

Method: Plumbing code amendments, incentive program

High water pressure leads to higher water use and a faster deterioration of appliances and fixtures. Current
plumbing code requires a pressure reduction valve (PRV) if the pressure exceeds 80 pounds per square inch
(psi). However, approximately 13% of new residential water meters are installed in areas of Austin where
pressure is between 65 and 80 psi. There are approximately 30,000 residential properties with pressure over
80 psi.

1. Change plumbing code to require pressure reduction valves (PRVs) on new residential properties
with pressure above 65 psi, and
2. Offer a rebate for installing PRVs at existing properties with pressure over 80 psi.

a. The amount of and qualifications for rebates will be determined based on a survey of
average installation costs and expected water savings.

Additional FTEs: 0
Additional Cost: $30,000 per year for rebates
Contract/Commodity Cost: $0
Peak- Day Savings: 0.29 MGD over 10 years
Cost per gallon saved: $1.07
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CI-8 Establish program to alert customers to potential leaks during winter.

Applies to: All customers

Implementation

Method: Outreach program through direct mail

High winter water use typically signifies one of two things: A customer is continuing to irrigate during the
winter, or there is a water leak on the property. Customers who do not carefully read their utility bills may
be unaware of the high usage or the possibility of a leak.

1. Contact customers with high winter water use to alert them to the possibility of a leak.

Additional FTEs: 0
Additional Cost: $0
Contract/Commodity Cost: $0
Peak-Day Savings: 0.31 MGD over 10 years
Cost per gallon saved: $0
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CI-9 Create comprehensive public education program to promote incentive programs
and alert public to new requirements.

Applies to: All customers

Implementation

Method: Outreach program

Previous marketing efforts have been individual campaigns designed to increase participation in specific
programs. Collateral materials, advertisements, and other marketing documents have varied in look and
tone. While these often accomplish participation goals, they do not give the impression of a unified City-
wide effort to conserve water.

As a result, Water Conservation will implement a marketing strategy designed to build the Water
Conservation “brand.” This will include a gradual shift to a uniform look and tone to collateral materials,
electronic marketing and other forms of advertising.

The advertising campaign will be used to direct customers to water conservation programs, increase
awareness of changes to water use regulations, promote the importance of water conservation, and to assist
customers in reducing their water use.

This campaign will supplement existing outreach efforts, including the joint LCRA/COA Water 1Q
campaign, utility bill inserts, the www.WaterWiseAustin.org website, elementary education programs,
program-specific direct mailing, and the WaterWise e-newsletter.

Additional FTEs: 0
Additional Cost: $0
Contract/Commodity Cost: $725,000
Peak-Day Savings: N/A drives participation in other programs with associated
savings
Cost per gallon saved: N/A
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CI-10 Create Citizens’ Advisory Group on Water Conservation

Applies to: City of Austin

Implementation

Method: Citizen group established by City Council

Staff is directed to write guidelines for a Citizen’s Advisory Group that will include large users, experts in
the field of water conservation and other advisors as Council deems appropriate.

This group will:
e Meet quarterly to review water conservation efforts and results;
e Recommend changes or adjustments to water conservation policies and strategies; and
e Present reports and findings to the Resource Management Commission on a regular basis.

Additional FTEs: 0
Additional Cost: $0
Contract/Commodity Cost: $0
Peak-Day Savings: N/A
Cost per gallon saved: N/A
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RECOMMENDATIONS, IN Peak |FTEs | Average Total
ORDER OF SAVINGS Day Year City | Cost per

Savings Cost Gallon

(MGD)
Enhanced Water Use 6.16 3 $187,500 $0.30
Management
Reclaimed Water Use 5.95 - $1,250,000 $2.10
Utility Water Rates 5 - $0 $0
Reducing Water Loss 4.8 -- $100,000 $0.21
Mandatory Toilet Retrofit 2.10 2 $542,530 $2.77
Annual Irrigation System 1.47 2 $132,000 $0.90
Analyses
Residential Irrigation 1.32 4 $245,000 $1.86
Standards
Cooling Towers 0.95 0.25 $15,000 $0.16
Plumbing Code Changes 0.94 0.5 $30,000 $0.32
Commercial Irrigation 0.74 2 $120,000 $1.62
Standards
Enhanced Irrigation Audit 0.63 2 $137,500 $2.18
Program
Residential Landscape 0.44 2 $125,000 $2.84
Ordinance
Commercial Clothes 0.43 0.25 $15,000 $0.35
Washers
Submetering 0.40 0.5 $30,000 $0.48
City Facility Conservation 0.37 - $0 $0
Winter Leak Detection 0.31 - $0 $0
Program
Pressure Reduction 0.29 - $30,000 $1.07
Program
WaterWise Landscape 0.21 0.25 $15,000 $0.71
Option
Car Washes 0.15 0.25 $15,000 $0.99
Enhanced Public Education n/a - $725,000 -
TOTALS 32.65 19 | $3,714,530*
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APPENDIX A

GLOSSARY

As used in this document, the following terms shall have the following meanings:

As-built design plan: A corrected or redrawn plan showing the actual scaled location of all major
components of the system and other information the owner might require.

Automatic irrigation controller: A device that automatically activates and deactivates an irrigation system at
times selected by the operator.

Automatic irrigation system: A system with fixed pipes and emitters or heads that apply water to landscape
plants or turfgrass automatically or when activated.

Blowdown meter: A meter that tracks the amount of water discharged from a cooling tower system.

Concentration: Re-circulated water that has elevated levels of total dissolved solids as compared to the
original make up water.

Conductivity controller: A device used to measure the conductivity of total dissolved solids in the water of
a cooling system and control the discharge of water in order to maintain efficiency.

Conveyor car wash: A type of car wash where the car moves on a conveyor belt through the a series of
archways that house the cleaning equipment. There are two basic technologies for the wash cycle, friction
or frictionless. The friction conveyor uses brushes or other material or curtains made of strips of cloth,
while the frictionless conveyor uses high-pressure nozzles for a touchless wash.

Cooling tower: An open water recirculation device that uses fans or natural draft to draw or force air to
contact and cool water through the evaporative process.

Distribution uniformity (DU): The measure of the uniformity of applied irrigation water over an area
expressed, as a percentage

Dynamic pressure: Working or operating pressure at a point within the irrigation system, expressed in
pounds per square inch (psi).

Evapotranspiration rate (ET): Combination of water transpired from vegetation and evaporated from the
soil and plant surfaces due to heat, humidity and wind. Commonly referred to as the amount of water
needed to keep a plant healthy, expressed in inches.

Head-to-head coverage: Designing a sprinkler system so that water from one sprinkler head should spray
far enough to meet the next sprinkler head, resulting in overlap.

Hydrozone: Grouping of plants with similar water (and environmental) requirements for irrigating with one
or more common station/zone valves.

Hand wand nozzle: tool used in car washes that dispenses water and cleanser at varying amounts and
pressures.

Hard-mount clothes washer: A commercial clothes washer that is bolted to the floor. There are no current
federal efficiency standards for these machines.
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Impervious surface: Patios, pathways and other areas where firm footing is desired, constructed in such a
way that does not allow water to penetrate the around. Examples include but are not limited to concrete slab
patios, sidewalks and driveways, asphalt streets or pavers set with mortar.

In-bay car wash: A type of car wash where the driver pulls into the bay and parks the car. The vehicle
remains stationary while a machine moves back and forth over the vehicle to clean it, instead of the vehicle
moving through the tunnel. Professional in-bay car washes use nylon brushes or other material, soft cloth
strips, or touchless automatic washers.

Individual meter: A water meter owned and installed by the City that measures the water consumption
inside a dwelling unit or business establishment for the purpose of charging the tenants for their
consumption.

Irrigation system analysis: A zone-by-zone analysis of an irrigation system that, at a minimum, includes a
review of the following elements:

(1) design appropriateness for current landscape requirements,

(2) type of irrigation heads,

(3) precipitation rates expressed in inches per hour and gallons per hour (Drip)

Irrigation submeters: Metering technology which allows a customer to monitor their irrigation water use
through an accessible read-out device outside of the meter box.

Irrigation water budget: Volume of irrigation water, expressed in gallons, required to maintain a functional,
healthy landscape with the minimum amount of water. This should also reflect seasonal recommendations
for scheduling.

LEEDs certification program: The Leadership in Energy and Environmental Design (LEEDs) rating system
is the nationally accepted benchmark for the design, construction, and operation of high performance green
building.

Liquid ring vacuum pump: a type of pump that has an impeller with blades attached to a center hub, located
in a cylindrical body, but off-set from the center and uses water to form the seal for the vacuum. It is used
to create a vacuum for any of a variety of purposes, including but not limited to medical, dental and
industrial applications.

Make-up meter: A meter that measures the amount of water entering a cooling tower system.

Master valve: An automatic valve that is installed at the point where the irrigation system connects to the
water supply past the backflow preventer. The purpose of the master valve is to shut off the water to the
irrigation system when none of the zone valves are operating. One of the main benefits of having a master
valve is if a main line develops a leak, or a valve doesn't close, the master valve will act as a back-up to
shut off the water.

Precipitation rate: Rate at which a sprinkler system applies irrigation water in inches per hour.

Pressure reduction valve: A valve that reduces the water pressure to a maximum preset level downstream of
the valve.

Rain shut-off device: A device designed to stop the flow of water to an automatic irrigation system when
sufficient rainfall has been detected.

Reclaimed water: Domestic or municipal wastewater which has been treated to a quality suitable for a
beneficial use in accordance with applicable law.
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Reverse osmosis technology: A process used to purify concentrated solutions of disolved minerals and salts
by forcing water through a semipermiable membrane under high pressure, leaving the disolved salts and
other solutes behind on the surface of the membrane.

Rotor heads: irrigation heads that rotate slowly sending out one or more streams of water to cover areas
larger than spray heads.

Run-off: Portion of irrigation water that leaves the target area, primarily due to slope, the precipitation rate
exceeding the absorption rate, or irrigation water hitting an impermeable area.

Soft-mount clothes washer: A clothes washer that is not bolted to the floor.

Spray heads: Two main types of irrigation spray heads, pop-up heads and shrub heads, function by
discharging a fine, uniform spray of water into the air. Pop-up spray heads are spring-loaded that retract
when water pressure is absent; when installed properly they are flush with the ground. Shrub heads are
spray heads that are installed on a stationary, rigid riser, which extends out of the ground high enough so
the head can function properly.

Submeter: A water meter privately owned and installed that measures the water consumption inside a
dwelling unit or business establishment for the purpose of charging the tenants for their consumption.

Turfgrass: Grasses that are adapted to regular mowing and traffic through management.

Turfgrass Dormancy: The ability of turfgrass to survive without water for a period of sixty consecutive
days during the months of May through September. Turfgrass with dormancy capabilities approved for use
are set forth in a City of Austin approved low water use plant list. The approved low water use plant list, as
may be amended from time to time, shall be available from the City of Austin.

Water budget rates: For irrigation only meters, the rate structure would be an individual allocation rate
structure based on landscape watering requirements.

Water factor: The number of gallons per cycle per cubic foot that a clothes washer uses. The lower the
water factor, the more efficient the washer is.

WaterWise landscape: A landscape consisting of a maximum of 50% turfgrass, with the remaining
percentage of landscape comprised of low water use plants and/or pervious hardscape. The approved low
water use plant list, as may be amended from time to time, shall be available

from the City of Austin.

Weather-based irrigation controller: an irrigation controller that utilizes prevailing weather conditions,
current and historic evapotranspiration, soil moisture levels, and other relevant factors to adapt water
applications to meet the actual needs of plants.
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APPENDIX B

COMPARISON TO OTHER MAJOR TEXAS CITIES’ WATER CONSERVATION EFFORTS

Austin Water Utility
(AWD)

San Antonio Water
System (SAWS)

El Paso Water
Utility (EPWU)

Dallas Water
Utilities (DWU)

For AWU, water loss is
estimated annually, and a
committee has been
formed to enhance water

SAWS has an active leak
detection program in
place. The Capital
Improvement Plan has a

EPWU has an active
leak detection
program which
includes the use of

DWU has a leak
detection and repair
program in place to
help control

i}iﬁirzrgater accountabi!ity efforts. A goal of 2% annualh permalogs to detect | unaccounted-for
leak detection contract replacement of existing leaks. water. Reducing water
Water Loss was put in place in 2007 mains so the whole loss and waste is part
to survey 600 miles of system can be replaced of the DWU Water
the distribution system. every 50 years. Conservation Five-
Year Strategic Plan.
AWU implemented an SAWS implemented an EPWU adopted an DWU’s water
increasing block rate increasing block rate inverted block water | ordinance includes
structure for single- structure for single- rate structure for all | conservation water
family residential water family residential water customers. Each rates for residential
billing in 1994. Seasonal | billing. Seasonal rates block is based on a and commercial
Water rates take effect in the take effect in the multiple of the customers. If
Conservation summer. summer. customers’ average | residential customers
Utility Pricing winter water use more than 15,000
Practices consumption. gallons per month,
they have to pay a
surcharge on the
amount according to
the new ordinance.
An ordinance prohibits An ordinance contains An ordinance An ordinance
water waste anytime of year-round restrictions contains year-round | prohibits water waste
the year for all City of that do not allow for restrictions on anytime of the year
Austin water customers, landscape watering certain water uses for all Dallas water
and prohibits watering between 10am and 8pm and prohibits water | customers and
Prohibition on during 10.am and 7pm for | or any type of water waste. The o prohibits watering
Wasting Water commercial customers waste. Drought_ ordlna}nce hmlFs between the hours of
from May through restrictions limit water watering to 3 times 10am and 6pm for all
September. Drought use based on specific per week and customers in the
restrictions limit water levels of the Edwards prohibits watering summer. Also
use based on demand and | Aquifer. between 10am and prohibits watering
treatment capacity. 6pm from April during a rain event.
through September.
AWU offers a free toilet SAWS offers a free toilet | EPWU rebates 75% | DWU has a pilot toilet
program and a rebate program and a rebate of the purchase ofa | replacement program
Residential program for homes program for homes older | ULFT (upto a targeting low income
Ultra Low constructed prior to 1992 | than 1992 to repla'ce up maximum of .$50) and senior citizens.
Rebates & Flow Toilet to replace up to t_hree . to two la_rge capacity after 1nsta1}at10n of
Incentive (ULFT) large capacity toilets with | toilets with ULFT or the new toilet.
Programs ULFT or High Efficiency | HET models. SAWS
Replacement Technology (HET) recruits non-profit groups
Program models. to help boost
participation in the
program.
Showerheads AWU offers free low- SAWS offers free low- EPWU offers free DWU does not have a
and Faucet flow showerheads and flow showerheads and low-flow showerhead or aerator
Aerator faucet aerators to all faucet aerators to all showerheads to all distribution program.
Distribution customers. customers. customers.
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AWU offers a $100
rebate in conjunction
with Austin Energy and

SAWS offers a $100

rebate for the purchase of

an approved high

EPWU offers $200
on the purchase and
installation of a

DWU does not offer a
rebate for clothes
washers.

gf;iﬁ::mal Texas Gas Service efﬁci@ncy washing water- and energy-
Washer towa.rds the purchase of machlne, classified as a efficient clothes
. efficient clothes washers | Tier 2 or better model by | washer.
Incentive classified as a Tier 2 or the Consortium for
Program better model by the Energy Efficiency.
Consortium for Energy
Efficiency.
AWU offers toilet SAWS offers toilet EPWU offers $300 DWU is currently
replacement options, replacement options, for the replacement | looking to start an ICI
rebates for high restaurant certification, of evaporative grant program,
efficiency washing cooling tower audits, and | cooling systems focusing on higher use
machines, and rebates for | rebates for high with a central ICI customers and
the installation of new efficiency washing refrigerated air will include grants as
equipment that conserves | machines. Large-scale conditioning an incentive for
Conservation water or the redesign of a | retrofits allow large water | system. installation of both
Programs for manufacturing process users to apply on a case- indoor and outdpor
Industrial that conserves water. by-cfase bas_ls for a rebate water conservation
Commerc,ial & AWU offers free pre- for mstgllatlon pf water measures. DWU is
o > rinse spray valve conserving equipment. also looking to
Institutional replacements and SAWS also has implement a toilet
(ICI) Accounts | yestaurant water audits. requirements and/or replacement for ICI
restrictions for cooling customers in 2008.
towers, ice machines,
condensate collection
lines, vacuum systems,
commercial dining
facilities, and vehicle
wash facilities.
Advertisements, bill Speaking events, regular | Community Advertisements, bill
stuffers, an electronic newspaper columns and education, stuffers, 5K run
newsletter, workshops, broadcasts, bill stuffers, television and radio | sponsorship,
presentations, tours, radio | public information commercials, billboards,
Public commercie}ls, yideos and evenFs, workshops, . v?de(.)s, conservation pres.er.ltations., and
Information other publications spec'lal events, public kit giveaways, exhibits at fa.lrs aI.ld
throughout the year. service announcements, brochures and events. Multimedia
and information packets. literature. public awareness
campaign to educate
about irrigation and
the new ordinance.
AWU runs three SAWS’ H20 University EPWU has a school | DWU has textbook
education programs that provides classroom outreach program, covers with
target kindergarten to 4th | curriculum and activities | games available conservation
Public School graders, Sth graders, and for teachers and stl}dents through EPWU’s messages, poster
Outreach Education 6th graders separately. in Pre-K through high website, an essay contests, r@glonal
school. contest, and a science fair,
Drinking Water curriculum aids, and
Week poster classroom
contest. presentations.
The AWU wholesale Although they only The EPWU For DWU, wholesale
customers are account for less than 1% wholesale sales account for
encouraged to comply of the total pumpage, the | customers are nearly 40% of the
with all conservation SAWS wholesale encouraged to total pumpage.
measures and are eligible | customers are comply with all Contracts between the
Wholesale for most AWU encouraged to reduce conservation DWU and wholesale
Agency conservation programs leaks, stabilize pressure, measures. customers require the
Assistance (including toilet and and comply with customer to develop a
Programs washer rebates, rainbarrel | conservation measures. conservation plan

sales, irrigation audits
and rebates).

which incorporates
loss-reduction
measures and demand
management
practices.
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AWU offers free multi- SAWS offers free EPWU does not DWU has the Minor
family and commercial residential water audits offer water use Repair/Fixture
audits that provide where trained auditors surveys. Replacement
Water Use evaluations of all aspects | check customers’ toilets, Program, which
Survevs f of the customers’ water faucets, and spigots for targets low-income
ys for . .
Sinele-Famil consumption z.md make any leaks. The auditor householdg to help
& iy recommendations to will also recommend reduce their water use.
and Multi- ) . .
. ower their usage. effective ways to
Family conserve and, if needed
Customers provide them with low-
flow shower heads and
aerators.
AWU offers free SAWS offers free EPWU does not DWU does not offer
irrigation audits to irrigation audits to offer irrigation irrigation incentives
residential and residential and incentives or have or have requirements
commercial customers. commercial customers. requirements in in place outside of
There are also rebates for | There are also rebates for | place outside of their water waste
making design making design their water waste ordinance. DWU
improvements and improvements and ordinance. previously rebated on
equipment upgrades. equipment upgrades. the installation of rain
AWU also trains licensed | Rain sensor retrofits are shut-off devices and
irrigators on issues such required on all systems. freeze sensors until
as proper water use, ET, SAWS’s Seasonal they became a
Landscape hydro-zone design, and Irrigation Program (SIP) requirement for all
S landscape auditing. AWU | is a free information operable irrigation
Outdoor Irrigation . . .
Programs Conservation also proyldes ET service for customers_ systems in 2005.
2
. calculations to the who want expert advice
and Incentives highest residential water on how to water their
users to educate them on | lawns according to the
the correct amount they ET rate. Commercial
should be watering. customers 5 acres or
more are required to
submit an annual
irrigation analysis to the
department All new
irrigation systems must
adhere to design
standards and soil depth
requirements.
AWU offers rebates for SAWS has a Watersaver | EPWU offers DWU promotes water
Water Wise trees, bushes, | Landscape Rebate that residential and conservation
and shrubs for high water | gives money back for the | commercial landscapes with

Water Wise
Landscape
Design and
Conversion
Programs

use customers using
20,000 gallons per month
during the summer. The
Conservation Department
has partnered to form the
Green Garden Division
that provides information
to homeowners and
recognizes waterwise
landscapes.

replacement of existing
landscapes to drought
tolerant plants, with a
maximum of 50% grass.
Higher rebates are given
to customers who
preserve native landscape
during construction or
who didn’t install a
permanent irrigation
system.

Homebuilders must offer
a xeriscape option to
homebuyers and at least
one model home must be
landscaped according to a
xeriscape design.

customers $1.00 per
square foot for
conversion of grass
areas to
“environmentally
sensitive and water
conserving
landscapes.”

exhibits, brochures,
and xeriscape
seminars, a xeriscape
demonstration garden
and annual xeriscape
landscape recognition
awards, as well as a
tour of homes.
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Water Reuse

AWU has provided
reclaimed water directly
for golf course irrigation
since 1974. All but one
City owned golf course
use raw or reuse water to
irrigate. Austin currently
uses approximately 3
MGD of reclaimed water
(about 3% of its
wastewater received at its
wastewater treatment
plants) and has plans for
a reuse system expansion
to provide for 5.95 MGD
of additional supply.

SAWS Recycled Water
Program aims to reduce
demand by providing
35,000 ac-ft/yr of
reclaimed water to golf
courses and other ICI
customers. SAWS
currently has contracts
form 19,000 ac-ft/yr,
with about 12,600 ac-
ft/yr online.

EPWU has been
providing reclaimed
water since 1963,
currently providing
more than 4 MGD
directly for
irrigation of golf
courses, city parks,
school grounds, and
apartment
landscapes and for
industrial uses such
as cooling tower
makeup water.

El Paso also has an
indirect water
reclamation
program with 577
million gallons
being returned to
the Hueco Bolson
Aquifer.

DWU completed its
first direct reuse
project in 2004 to
provide irrigation
water to a city-owned
golf course. The
Recycled Water
Implementation Plan
calls for providing
reclaimed water to
meet a peak day
demand of 18.25
MGD by 2010.The
plan also projects
indirect reuse to be
120 MGD.

Alternative
Water Use

Rainwater
Harvesting and
Condensate
Reuse

AWU rebates rainwater
harvesting systems for
commercial as well as
residential properties.
AWU offers a rebate on
newly purchased
rainbarrels, in addition to
selling them directly to
AWU customers at a
discounted price.

SAWS requires new
commercial buildings
installing air
conditioning systems
to have a single and
independent
condensate wastewater
line to collect condensate
wastewater to provide for
future utilization as

(i) process water and
cooling tower make-up
and/or (ii) landscape
irrigation water.

EPWU does not
have rainwater
harvesting or
condensate reuse
programs.

DWU does not have
rainwater harvesting
or condensate reuse

programs.
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APPENDIX C

AUSTIN WATER UTILITY WHOLESALE CUSTOMER INFORMATION
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Status of Water Conservation Task Force Recommendations

PS# | Description | Applicability | Status
Indoor Water Conservation Strategies

IN-1 Require all plumbing All customers | Postponed due to the Council’s decisions to not
fixtures to perform at pursue a point of sale energy audit. Proposals for an
current plumbing code alternative approach are in development The Utility
volumes. has increased focus on toilet replacement incentives

with increased marketing for the free toilet program
and a pending proposal for the direct-installation of
efficient toilets in multifamily properties.

IN-2 Require the use of New and some | Ordinance No. 20071018-086, October 18, 2007,
submeters to bill for water | existing multi- | Part 3 §25-2-153 (Local Amendments to the
in multi-family properties. | family and Plumbing Code) amended to add the following

mixed-use section: § 612.0. Requirements for the installation of

properties submeters were included in local amendments to the
plumbing code. However, the revisions did not
include a requirement that properties use submeters
for billing. Staff is currently investigating and
determining if submetered properties bill customers
for actual water use.

IN-3 Make changes to All customers Ordinance No. 20071018-086, October 18, 2007,
Plumbing Code to Part 3 §25-2-153 (Local Amendments to the
prohibit inefficient Plumbing Code) amended to add the following
fixtures. sections: §1312.1.2, §411.3.1, §615.0: Became

effective in January 2008. Prohibits liquid ring
surgical/dental vacuum pumps and sets standards for
urinals. Commercial garbage disposal unit
installations are prohibited in restaurants and
cafeterias.

IN-4 Establish efficiency Commercial Ordinance No. 20071018-086, October 18, 2007,
requirements for cooling properties with | Part 3 §25-2-153 (Local Amendments to the
tower management. cooling towers | Plumbing Code) amended to add the following

section: § 613.0. Became effective in January 2008.
Requires new cooling towers to have water
efficiency features.

IN-5 Establish water Commercial Ordinance No. 20071018-086, October 18, 2007,
consumption limits for car | car wash Part 3 §25-2-153 (Local Amendments to the
wash facilities and facilities Plumbing Code) is amended to add the following
equipment. section: § 1011.2.2. Became effective in January

2008. Limits water use for in-bay car washes.

IN-6 Establish efficiency Commercial Revisions to City Code will be requested in the Fall
standards for commercial | laundry 2009.
clothes washers. facilities

Outdoor Water Conservation Strategies
OU-1 Expand Water Use All customers | Ordinance No. 20070809-002, August 9, 2007

Management Ordinance.

amended Water Use Management Ordinance.
Became effective October 1, 2007. Limits watering
to two days per week year-round for commercial and
multifamily customers and from May through
September for residential customers. It prohibits
daytime watering and water waste, and sets forth
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progressive restrictions to respond to increased
demand or decreased supply. Water use trends show
a high level of compliance, and peak day use for
2008 was lower than expected given the hot, dry
weather conditions. Preliminary analysis indicates
that water savings exceeded the 6.16 mgd (over 10
years) projected in the task force recommendations.

ou-2 Require new residential Residential Ordinance No. 20071018-086, October 18, 2007,
irrigation systems to meet | customers Part 3 §25-2-153 (Local Amendments to the
design standards and Plumbing Code) amended to add the following
permitting requirements. section: 614.2. Became effective in January 2008.

Requires water saving features in residential
irrigation systems.

OuU-3 Create additional design Commercial Ordinance No. 20071018-086, October 18, 2007,
requirements for and multi- Part 3 §25-2-153 (Local Amendments to the
commercial irrigation family Plumbing Code) is amended to add the following
systems and landscape customers section: 614.1 Became effective in January 2008.
design. Requires water saving features in commercial

irrigation systems.

ou-+4 Establish soil-depth Volume home | Water Conservation is researching soil-depth
requirements for new builders information.
residential landscapes.

OU-5 | Require homebuilders to Volume home | Draft ordinance request expected in Fall 2009.
offer a WaterWise builders
landscape option.

ou-6 Require regular analyses All properties | Mandatory irrigation audit requirements have been
of automatic irrigation over 1 acre put on hold. The outcome of this year’s legislative
systems. session that may affect irrigation design

requirements.

ou-7 Expand free irrigation Commercial, Two additional irrigators were hired in the spring of
audit program for high- multi-family; 2008; the number of irrigation audits conducted in
volume water users. high-volume the first two quarters of FY09 was more than three

residential times the number conducted during the same months
properties in FYO08 — 318 audits from October to March FY09
as compared to only 95 the year before.
City and Utility Water Conservation Strategies

CI-1 Ensure funding for leak | Austin Water Leak detection contract is in place.
detection contract Utility

CI-2 Assure CIP funding for | Austin Water In FY08 the Reclaimed Water Program provided
reclaimed water Utility 1.63 billion gallons to its customers. Key projects
projects. like the 51% Street Elevated Storage Tank and the

51* Street Transmission Main are well on their way
to completion. The UT Transmission Main is out for
bid and expected to be completed in early 2011. The
Reclaimed Program is on target to meet the projected
savings noted in the task force report (peak day
savings increase of 5.95 mgd in ten years).

CI-3 Adjust Utility water All customers | AWU has completed the Cost of Service study to
rates to encourage evaluate possible changes to water rates; however,
conservation. implementation of a new rate structure has been

delayed due to current economic conditions and the
limitations of the current billing system.

CI-4 Require conservation Wholesale Conservation management has been meeting with
by wholesale customers wholesale customers and has offered assistance in
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customers.

developing water conservation programming.

CI-5

Explore alternative
water sources

Commercial
customers

Water Conservation staff are currently researching
successes and challenges of gray water reuse
programs throughout the country. This research,
along with consultant recommendations from a new
Alan Plummer study (which will be looking at
average day savings estimates) will be used to form a
recommendation on exploring alternative water
sources.

CI-6

Increase water
efficiency in City
facilities.

City
departments

Conservation is working with City departments to
ensure compliance with the mandatory watering
schedule. In addition, Conservation is working with
the Climate Protection Team to establish City-wide
departmental water conservation goals.

CI-7

Reduce excessive water
use due to high
pressure.

Residential
customers

Ordinance No. 20071018-086, October 18, 2007,
Part 3 §25-2-153 (Local Amendments to the
Plumbing Code) amended to add the following
section: § 608.2. Plumbing code revisions mandated
a maximum pressure of 65 psi in new construction.
The Water Conservation Division now offers a $100
incentive for existing customers to reduce high
pressure.

CI-8

Establish program to
alert customers to
potential leaks during
winter months.

Residential
customers

Conservation has hired a Research Analyst, Senior,
who will begin to analyze system data for high
winter-users. Customers will be alerted once
findings are complete.

CI-9

Expand public
education program.

All customers

The high degree of compliance with the watering
schedule can be attributed, in part, to the extensive
marketing efforts conducted in the summer of 2008.
Marketing and advertising efforts will continue this
summer, as will Austin’s participation in the
WaterlQ regional partnership with the LCRA and the
Division’s increased active marketing efforts and
presence at community outreach events.

CI-10

Create Citizens’
Advisory Group on
Water Conservation

City of Austin

Resolution No. 20071206-007, December 6, 2007,
passed to establish The Citizens Water Conservation
Implementation Task Force. The Task Force meets
at least quarterly. The Task Force will terminate on
December 6, 2010.

Other Water Conservation Programs

HELP Program

Low-income

HELP will provide free water-saving plumbing

AWU repairs for low-income AWU customers in single-
customers family homes and duplexes. The program will reduce
utility bills for low-income residents and prevent
unnecessary water loss.
Direct Install Toilet Multifamily This program will remove barriers to toilet
Program Developments | replacement for a market segment with historically
low participation in AWU programs by providing
high-quality, high-efficiency toilets and qualified
installation at no cost to multifamily properties.
Council is expected to vote on a contract for this
program on 07/23/09.
Online Water Audit All AWU AWU is preparing a scope of work for an online
Tool Customers water audit tool that will help customers analyze
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their water use, identify conservation opportunities
and take action to save water, energy and money.
The information collected will allow AWU to focus
water conservation programs to more precisely meet
customer needs.

Enhanced Water Theft
Prevention

AWU

Water Conservation is sharing staff and marketing
resources with AWU’s Consumer Services Division
to evaluate the prevalence of and prevent water theft.

(Appendix H - May 2009 Status of Water Conservation Task Force Recommendations)




Appendix I
Water Loss Action Plan

Austin Water Utility Profile & Water Conservation Plan Page 26 of 26



T /1

81¢C0
-C.L6 ‘I9ysnis
[Are 1030011

9U} puUk 9213 Iuwodqng
asuodsoy pue

u0130939( B9 9y} 9pInd
4 99)3rwro)) ULl
QUL eopnIwwio)) 3ULIdllg
oy} 03 synsax jrodaz

pue 2zZIIBWIWINS puUe
‘01309100 ejep 2ao0xdwir
0} sAem pPuULWIUIODT
‘suone[nored Sso|

Joyem [enuue JIoJ paioyjesd
UOT}eULIOJUI 9)eN[EAd

pue A1ddns 03} A[1o31enb
JooUWI [[IM 99)TWWOOqNS
3pny Joye M\

oy L, "AI[IqBIUNOoddk I3jem
Jo searxe oygroads ssaippe
0} Appuanbaiy azow

JoouWI 3By} S99 IWIWIOOqNs
991} PUE 9933IWW0)

'Sye9[ pajrodaiun

JO 1949 9y} 3uronpal je
pawre sa139jer}s dofoaap
0} JOpPJO Ul S}NSAI 9y}
9zATeue pue uone[noe)
SSOTT I9JBA\ [ENUUE UB
oonpoid p[noys J03oaIIq
juountedad NMV

oY) ‘SoNsSI SSO[ J9jem
SS2IppE A[[enunuod

0} pue ‘S9SSO[ I9jem

Jue)sISSy 3UL199]1S [OAQ[-9AIINOAXA | [BNIOB J0NPAI IdYINJ 0}
UOI}BAIISUOD Ue 0jUl PAINJOTLIISAI U] | SABM 9ATIOJIS }S00 2J0W
pue sirepy sey dnoin AIIqeiunoddy | do[aAdp ‘ejep Jo Ajpirea
pajuswodwi] | TeyuswuoIIAUY | pajusdwarduu] I93e M\ QU "INouo) oy} 2a0xduwr 03 I9PIO U] 1
ayeq IaqunN
uonjejudwddwi] | duoyd /uosidd sa13ajen)s uonjejuswadw] #
pasodoig arqisuodsayy Jo snjejs | 10J sar3ajer)s pasodord | IXS ], UOIIEPUIWIUWIOIIY | 03y

0T IS0V - }PNY SS3001d UOHE[NO[E) SSOT IajeM
NVId NOLLOV




v1/¢c

01S0-¢L6
opeu0I0)

SOTY ‘1o8eUB|N
UoIsialg
jusuIeal],

oJE SI9JQIN ‘juowaaInbau
Jeyl yim aouerduwod

ur ST N MV ‘SIejouwt

Jo 3unsa) renuue aimbau
walsAs 193em orqnd

JOJ suone[n3dal pue So[nI

wreisoxd 3unsa) 19jouw
oy} ey} 2Insuo prnoys
J030211(] Juaurnjreda
NMV 2y3 ‘o[qrssod

SE 9)JBINJJE SE SI

awnjo/ nduy waisAs a3

pajyuowordwy] | pue 3urdung | pojusworduw] OHDL 1ua1In) "INduU0) Jey3} 2INSUS 0} JOpPIo U]
-o1qrssod

SE 9JeINOdkE pue

pa[relap se SI parayjed

Blep ayj pue ssadoid

SIT 3B} 2INSUD 0} XLIjeW

“panoxduur Aqerax yusuodwood

9q UEBD UOT}OI[[0D BJEpP UoI}e[NoTed 9} Isn

a1oym seare aznuoud | pue ‘ggml Aq popraoxd

8120 pue AJuept 0} X1Ijew saurpepIs pajepdn

-C.L6 ‘IaUsn[s AITIqerar oY) asn M pue U3 MO[[0} p[noys

[Areq 1030011 SUOIJB[NOTED SSO[ Iajem 1030211 juunreda(q

Jjue)sISsy aIniny 1oy ASojopoyiouwr NMV 243 ‘uonemore)

UOI}BAIISUOD gAML FULIINO 3sow | SSOT I93eM U3 2onpoad

pue siregy 9U3} MOJ[O] O} SNUIIUOD 03} pamof[[oJ ssadoid

pajyuswordw] | rejuswuoIIAUY | pajuswoidu] M NMV INouUo) oy} 2aoxdwir 0} I9pIo ujf

"I9)em
JOJ-PajunoddBUN 0NPAI
0} sardarenys 3urdofoaap
pue SUoIje[nored

SSO[ I9jem [enuue 3say}
JO s3[nsal oy} 3uizAreue
Ul 99)31WIwIodqNs
3urg pue SuLIalaN




v1/ €

7By} 2Insua 0} ASIo9uy

1+00 unsny Yyim sIom prnoys
-z.,6 “elold "WolsAs J0300J1(] Juaunreda(

901[y Jodeue 3urq mau ay3} ojurl NMANV 2U3 ‘93eindoe

UOISTAI(Q poyeiodioour are sjrodar 9JE SUONIB[NOI[ED SSO]

S901AIRS 9IgeI[aI 2INSUL 03 AV YIMm | I9jem jo sjuauodwoo [[e

110gc/1€/¢ JoWINsuo) pauueld SIom [[IM NMV INOU0) Jey)} 2INSUL 03} I9PJIO U]
‘paonpoad

Iajem JO junowre ayj

dunaodaz jo ssad01d oy}

3unjewoine A[[NJ 210§oq

walshs yAvos 23

9sn 031 S9S00YD AN Y3

"SI0II9 AI1JU9 BIEp | 1By} JUSA3 33 Ul ‘S[nsal

SOZIWIUTW Jey} WaIsAs S[qel[al P[aIA pinom

dunzodal e opnOUIL [[IM | WIISAS YAVIS 2U3 urisn

01S0-TL6 sopetddn wolsAs yAQVIOS | JT QUIULISLOP 3SI PINOYS

opeu0I0) ‘uoryewIOojul PIa1j Isurede J0300J1(] Juaunredo(

3oy ‘193euey PalLIaA 9q [[IM jel] NMV 2u3 ‘orqrssod

UOISTAI(Q s[oo3 3unrodal yAQvOS SE 9)JBINJOE SE SI

juowyeal], Areutuarpoad padolaaap | awnjop ndus waysAs a3

600Z/1/S pue Surdung Aemiopun sey NMV "Inouo) Jey3} 2INSUS 0} JOpPIOo U]

‘Aouedadsip pajoadsns
B JO 1U2Ad 93 Ul 3Unsa)
reuonippe ym ‘Iajour
yoed 10} suoneoyoads
s, JaInjoemnuewt

U3} Y3IM 20UBPIOOIOE

ul syjuow g IO 9 AI9Ad
poreIqI[edal pue palsal

‘sI9)}omW

moyj uononpoid jo
uoneIqIedal pue 3urnsd)
renuue Yimm SaNUIIU0D




vl /¥

JUB}SISSY JO poy3zouw 3s9q U3 | pajoadsur uaaq jou 2ABY
suoneiadQ QUIULINOP 0} AV UM | SIUBIPAY YoIyMm JO dIeme
010c/0€/6 surredid pauueld SI0M T[IM QMY "ITNOU0D SI 4V ¥ey)} 2Insus of,
*10J Pajunodde Afradoad

SI SOIIIAIIOE Q0UBUIJUTEW

pue uorjoadsul 3urinp

pasn Jojem ‘pue (3uUr}soy

[enuue 10} sjuauwaimbaz

oy} Jo paynou

axe sanred a[qisuodsax

oy} ‘sjuelapAy

o211y 9yeanxd [Te 10j sanred

srqrsuodsar Ajnuaprt

A119doad 03 pajeard

ST ssao01d € :Jey)} aInsuo

0} AV YIm 9)BUIPIOOD

9S¢O "SjuRIpPAY PINoYs 1030211

-z,6 ‘unoyre)d oreand 10} sjuowaambaz jusunyredad NMV 23
931090 uonoadsur Tenuue | ‘uonorpsunl Iyl uryim
JO301I( a3 y3im 2ouerdwod SjuBIpPAY 211 arearid
JuUB}SISSY 2INSUQ puUe 3OBI) 19339q | 93 JO Yyoeo I0J paurrojrad
suonjeradQ 0} AV U3im 9JBUIPIO0D aIe suonoadsul fenuue
o1oz/os/6 surpedig pauueld s QMY INduod Jey) 2INSUL 03} I9PIOo U]
"“UoI}e[nored

a3 2onpoid o3

0t+09-2C¢ uodn £jax wed L1 oy

‘110 praeg yeysy sjzodos 3urq pue
I93eueN uondwnsuod apraoad
109lo1g s waysAg 3urg

A319uy unsny

IoWI0ISN) MIU 9y}




y1 /S

pUe SIrefy

[[IM 9913 IIIodqns

I9lem paialotuun 9y3 Jo

600C/1€/21 | reyuswiuoIiauy pauueld | 3PNy I9jeA QUL IJNOUO0D | YONW Sk Jeyj} 2INSUd O],
"JOJ] P21UN0dJE

A[3021100 a1e sonnyuenb

8120 oy} Jey} 2Insuo

-CL6 ‘I/yYsN[s 0} SID 2y} uo dn jos
[Are 1030011 oJe SJUNOJJE Jey)} pue
JuUB}SISSY ‘1orem meip sjuauwnyredap
UOI}BAIdSUO) A1) 19730 Yyorym
pue sirepgy ‘dnjos 3unoode QID | WOJJ SIS [[B Je Pa[[elsurl
[BIUSWUOIIAUY duriojruow 10§ ssaooxd oJe SI9}oW I9jem
SII 9NUIIUOD [[IM UOISIAI( Jey)} 2INSUd 0} SIsATeue

1+00 S9OIAIQG JowINSuo) NMV ue wiojrad pinoys

-z,6 ‘elold "9IqISE9] 21oym SI9}oW J0300J1(] Juaunreda(
901[y Jo3eue| [[eIsUl pue asn Jajem NMV 2y} ‘sjuaurjredop
UOISIAI(] ozATeue 0} sjuawlredop A1 19130 Aq
SQOIAIOS A1) J930 YIm pasn 1oyem o3 dzA[eue
600Z/0¢€/6 JowInsuo) Aemiopun S[Iom [[IM NV INnouo) | pue ainseaw Ajredoad of,
‘snyels

JUBIPAY 93 UO BIEP

JUQIINO Yym pajepdn

A139doad st woysAs QIH

oy3 Jey) pue aseqelep

[e13uad e ur poidurod are

syrodaz 3unsa) renuue

Jey3} 2INsU2 pnoys

9GZ0 J0300J1(] Juaunreda(

-6 ‘unoyrep NMV 9y} ‘ongnd
931005 o3 309301d Arradoad
J03091I(] “ejep 3unsoy 3ulreys ued A9y} Jey3} 0S JUadal




$1/9

60/0€/9 ‘Apnys

Iy Iodeue\

9U3} UI 3JaY3 JO douareaad

1030911(] Juaunredo(

¥youi oy} jo uotsialqg oy} QuTwIIo)ep 03 Apnys | NMV U3 ‘Yo y3noiyy

uoryejuawardul SQJIAISS © oxejropun [[m AN }SOJ Joyem JO jyunowe
10} 60/0€/6 JoWINsuo) pauueld I9YEA\ UTISIY "INDUO0D oy} Amuenb o3 1opJo Ul 1

"S¥e9[ J9)em 0} -orqrssod

sosuodsal Jo UOJeuIpPIOOd Se I9jem [Oonu se

oy} 3uUlssaippe se| 3UIAIISUOD IOJ SII39)eI}s

[[oM st 193em 3UIAIISUOD 9JBQI0 pue 2sn Idjem

JOJ S9139)eI)s 9)JeaI0|  9zATeue pue JOjIUOW O}

pue osn 1ojem dzA[eUe pue| 9010 ¥se} [eyusdwiredop

Jojruow 03 syuaurredap -I9}Ul Ue YSIqe)sd

A1D woy saanejuasardar pInoys Io3eueN

U3} YIm 3uneouw A1D 9y ‘syusunredap

A11931ENDb *® 93B(IOR] [IM A1) Aq pasn 193eMm
600C/0€/6 | I98euey A1) pouueld | A0 I9eM unsny oy 9AIOSUOD 0} JopIo U] | QT

81¢0

-TL6 ‘IdYsN[g
[Are 1030011
JueISISSY
UOIBAIISUO)D

"QAT}OQJJ9
-3s00 pue ojerrdoidde

9q pinom 3ULIa)}aW 2Iaym
suorjen)Is SUIAJIIUIPI Ul
JSISSE [[IM 29)3IIIWI0dqNs
3urig pue SuLIo}oly

oy, ‘sainpaodoid prepuels
JUSWINOOP pue Spoylowt
durjazodax anoaduir

03 syuawlredap 9SOy} Ym
s[1om pue juaunredap
Joea WoJlj Pajoa[[od

BIED 9U} 21en[ead

‘saanpadoid asoyy
ur payeonpa Afradoad
are sjuaurjredap A1)

Joy3jo uryyum [duuostad
ey} pue ‘1orem
paigjowun 3unzodal pue
porewn}s9 10} sainpadoid
oy} 9zIpiepue)s

0} sjuouwnredap A31D
I9UI0 UM SIom PInoys
1030211 jusunireda(

NMV 243 ‘I0] pa1unodde
A11adoad st orqissod se




v1 /L

Iy Iodeue\

paau ay3 Aq payeorduwiod

Iajem JO S90UaIINOO0

UOISIAI(] u92q 2ABY (ddV UY3m | o3ednsoaul pue puodsal
S901AI9G SUOISSNOSIP IOLIJ "SaUlj 03 ureidoid e do[aaap
IsawInsuon ur 000‘9€T$ PAIAS] pue | 0} AV UM SHIOM DYM
TeaA 1eosy snoiaaid oy} oy} ey} 2Jnsuo prnoys
9GZ0 ur 3JoU3 I9)em JO S20uUB}IsUul 103001 Jusunredo(
-gL6 ‘unoyre) 0€8 PeY NMV "Aressaoau NMYV 943 ‘seare
931090 POWIOdP UQUM SQUIJ 99AI] 3urApIno ur sjueIpAy
‘Apnis yay3 jo J0302II(J 03} AjLIoyine ayj sey pue 211} woJj Areroadsa
J[NSaI UOo paseq JUB}SISSY 1JoU} I9yem 23e313S9AUl ‘walsAs uonNqLIsIp
pauIuLIa}ap suoneiadQ 0} weidold e sey | oy} wWoiJ 3JaY3 Jo junowe
9q 0], aurradig Aemiopun A3uorInd N MY "Inouo) QU3 90MNpaIl 03 IIPIO U] Al
"19)39[SMaU
OIU0J}09[d UOIJBAIISUOD
I91e\ 9U) pue SIOIjJo
SdV.L 2y3 e si9ysod
‘sduneaur uononiisuodaxd
U3noiyj ssouareme
puedxa o3 sueld pue }10}J0 Ay1A130€©
SIY3} oNuIjuod M dSD snoridsns j10dax 0}
‘s1e9A maj i3sed ayj 10j SuaznIO pue sadkorduwa
1JoU3 Jo saouejsurl 3xodax A310 10§ ssaooad
03 $10309dsUur S3I0 M uoedNpa ue }Iels
o1[qNd PUE UOI}09}01d | PUR ‘WISAS UOTINGLIISIP
udredwred paysiajem yim oy} INoy3noiy}
uoreonpa jo Po1BUIPIO0D SBY UOISIAI(] ST 3JoUy3} jusresaxd
uonyejuawardwur 1+00 SQOIAISG JOWINSUO)) | MOY SUIUWLIdAP 03 Ap1n3s
10J -Z.,6 ‘elold “WAISAS UoINQLI}SIP B o3EelIopun pnoys




$1 /8

ore s1o3ow doof UOISTAIQ I9)em J0J SUUNOJJE | WOJJ SI0J0BIIU0D AQ pasn
UOT}ONIISUO0D SQJIAIOS 10} sainpaooad JuarIno Idyem 33 Jo yonur se
se ‘3duro3uQ JoWINsuo) pouue[ld | MIIAI [[IM NMV "INOU0D Jey3 2INSUS 03 J9PIO U] b1
‘sororjod
asoy3 yym souerduwod
‘uerd 9JNSUS 0} SI0}OBIIUO0D
uoneonpa ue dojaasp oyeonpo 0} wesdoxd
03 901JO UOIJeULIOJU] e do[oaap pnoys
1+00 oaqnd S.AMV Yim 3Iom NMV ‘A[reuonippy
-Z.,6 ‘eiold [m dnoisd ay3 ‘uonippe ‘pajusworduwur
9011y Jo3eUBIN u] "AJ1IqeIuNoodkr pue padojaaap
UOISIAI( 9sST JoyEeMm 2INSUD 0} oJe SO[OIY2A PAUMO
SQJIAIIS syuowaimbal reuonippe -A)1D-uou Aq syueIpAy
JoWINsuo) pue sjuswaaordwr woJJ I9JeMm JO 9sn
PUSWWOI3I pPUL oy} Sururaaod sarorod
9GS20 sarorjod JUAIIND MITAI Jey} 2INsud prnoys
-ZL6 ‘unoyred s dnoad sioployasels 10300211 Juaunjredag
931090 oy, "10309s oyeard NNV 243 ‘10J
"Apn3s 3393 Jo 1030311 oy} pue sjuaurjredap pajunoode s1 arqrssod
J[NSaI U0 paseq Jue)sISsy A1) 9rerrdoxdde woay SE $1030BI1U0D AQ pasn
pauruLIalop suonjeradQ s1oproyaxe}s jo dnoid I9)em U} JO yonu se
2q 0], ourradig pauue[d | B 93810 [[IM NV INOU0D Jey3 2INSUD 03 JOPIO U] e1
‘ddv
Ui drysiosujred oqrssod
B JISTAST M MV
Apnis 1joU3} 1o3eM )
JO s3nsal oy} 3uImof[oj
‘IoA9MOH °sadreyd oansind
1400 0} J9pio ur ssas3oxd

-¢L6 ‘eIolq

Ul 1JoU3 SSoujIm 0}

oy




v1/ 6

wopuel pIifea A[[eonsnels
® Uo poyordwod

9001-CL6 9q 189} AIMIqer[al
‘I3{s91qJ107] ‘AoeINOOE 19)oW [[eWIS | B JO2Ip PINOYS J0JOII(]
uuo( OpPIM-WII)SAS JIOJ QUI[oSEq juounjredo N MV
Iadeue|N e 9jeIouad 031 3Uunsal o3 ‘Surjer AIiqeral
UOISIAI(Q Aoeanooe oy} jo 2dods | J93owr [Tews 9y} Joj jurod
$9889001J oy} 3ururjop pue siojow | 3urlrels e YsIqgelisa pue
ssauIsng pue 3uroores 10j A30[OPOY}oW | SI9}OW [BIJUIPISAI [[BUWUS
juowadeue ©e 3urysIjqelsa | Jo AoeInodoe oy} 93BWI}IS
600Z/0€/9 19SSy Aemiopu | APULIIND SI NMV INOU0) | A[qer[aI 3sow 03 I9PJo U] ST
-3urq[iq pue 3uLI9}oW
moyym uasfe} 3ureq
9Ie I9)eMm JO sjUnowe
93xel J1 oUTULId}OP
03 s3urq asn-Arerodura)
03 sjrurzad UOTJONIISUOD
“A1TIN oy} JI0J 9ANOYJO aredwod 03 oq
-}S00 axe A9y} Jey3} JuaIxo pmom poyzawr 9rqissod
9y} 03} udxelIopun aq [[IMm QU 'Teo3 SIY} }oouW
S9sATeue JoUIN ‘SIS | 0} ISIX $9559001d MU JI
UOT}ONIISUO0D Je 3ULIdlaw QUIULIOLOP 03} pawio}rad
Iajem pue sIgjowl SI JoIeasal jey) pue
doo1 uononIsuod o309 | 2oe[d ul saanpadoid 9y}
U29M}9q UOIIB[II0D | JO pauriojiad SI SISATeue
oy} 9zATeue [[Im ue Jey) 2Insuo p[noys
NMV '9sn I9jem JUBIPAY J0300J1(J Juounyreda(
I+00 J10J 3UNUNOJJE JO SPOYIaW NMV 343 ‘Paiq pue
‘pajsanbax -2.6 ‘BIold JI9UJO0 YOIBasal [[Im J0J payunodoe Ajrodoad
se dn jas | 2011y Ie3eUBN pue sjueIpPAY WOI} UMEBIP st a[qissod se sjueIpAy




$1 /01

UOISIAI(] S Ul UoISIAI(] suonjerad( pue s3e9[ ysnoiyl
suonjeradQ PIoIA 9y} poznriorid 1SO[ J9jem JO junowe
duro3uQ pPIetd Aemiopun Sey NMV "INouo) 9} 20N PaIl 03 I9PIO0 U] ST
‘ssao01d uorjonpoad
dvd 9y)} 01 pappe
SI SUO[[e3 0} SIe[[op WOJJ
eyep juaunsnlpe 3urq
10} $59001d UOISISAUOD
pIiepuess e jey}
1+00 2INSULd PINOYS JI0303IIJ
-216 ‘eIold ‘suoqres juounyreda NMV AUl
Iy Jo3euB\ ur odesn apnoul 0} 310dax | ‘jou 10 PI[Iq SI JOWO0ISNO
UoISIAI(Q (woysAs juounsnipe B Joyloym ‘pasn
SQJIAISS 3urq) Syg Sunsix? a2y} Ioyem [[e JIOJ Junoode
600Z/0E/+v IWINSuo) pauueld | Appouw [[Im MV INOU0D A110doid 03 19pIo Ul L1
“wreidoad
0t09-2C< 'sI0119 ulpuey 3urq[iq Jowolsno
‘110 praeq BJEP 20NpaI 03 SID oy} Inoys3noIyj pue
Io3eueN ueyj sodouele(q pue S3I3YD SID U3 UIYIIM PIMO[[O]
109l01g 9JOW SUTBl1U0D WI)SAS | sosso001d oy} Jo sisA[eue
A319uy unsny paseq gom pasodoid ue wroyrad 03 A31ouy
UL ‘6007 Jowwns A[rea unsny yim roujred
100 ur [rouno) o} pajuasaxd pPMoys NMV ‘SI01Id
-¢.6 ‘©elolq 9q 03 pa[Npayds SI yoiym | 3urpuey eyep Aq pasneo
Iy Jo3euB\ “309load juoweoerdar Q1D | ejEp 3UI[Iq I9jEM QU] UL
UOISIAI(] o3 Jo yred se sassoaooid sorouedalosIp ejep Aue
SQJIAISS 3Ur)SIXo SUIMIIARIL 2] | oI 2I9Y) YIIYM 0} JUIIXD
110T/1€/€ Iawnsuon Aemiopup) | [IIM SIQIMN Yjog "INOUOD | Y} SUTULISP 0} I9PIO U] 91

‘SI9jowW [Tewss Jo orduwres




T/ 11

prey sumnsst ‘sdnoid
SI0M JOUI0 0} SONIATIOR
esl-uou 3UnOIIPaI

‘pajuswodwr pue
paynuapI a1e sasuodsal
aredas pue asuodsal

4aN! apnour sardajens 20npaI 03 sar3ajenys
-z.,6 ‘esoloury 9SaY [, "SE9[ I9jem Ioj Jey3} 2INsSUd pnoys
119q0Yy owny Jredos pue asuodsal 103001 Jusunredo(
I93euey 20Npal 0} SAI39)eIIS NMV 23 ‘syealq
payruap!I UoISIAI( [BI2A3s Jo uornjejuawarduur pue s3e9l y3noiyy
are sainpadoid suoneiadQ ungdaq Jo pajuawerdull 1SO[ I9jem JOo junouwre
mou se ‘SurosuQ pPIoIA Aemiapun Sey NMV "Inouo)d QU3 20NpaI1 03 I9PJIo U] 61
‘Surewl UoISsTWISUBI}
pue sauradid
uonNgLI}SIp Jayem 9y} Jo
uoneIIqeyal ssa[youar}
pue ‘uonyejuswordul
109foxd jusuwooerdar
pue uonejiqeyal
‘uoryejuowarduur
1.10-CL6 309foxd d1D ‘uono9lep e
suroq JIeiN ‘Buruuerd soueualUTEW
‘198eue|y walsAs 3ureuIpIood
UOISIAI(] J0J 9rqrsuodsal
Surreourduy UOISIAI(] SULIQQUISUY
uI91sAg walsAS uonnqrisig “Amn ayd
uonnqrIlsiq B pajeard sey NNV | noysnoiyy Aurorad-y3iy
‘A[TeuonIppy uo1}0931op e oxe suonouny dooasdn
CITI 3e9] aoejInsqns aaoeoid pue 2ouUBUIUTEW
-z,6 ‘esoloury JoJ 3urpunj pasealoul J7ey3} 2INsUa pInoys
11990y pue s110Jj9 juswasorduur J0300J1(] Juaunreda(
I93eue ssaoo01d ueo] NMV 943 ‘s3eaiq




p1/Cl

6002/0</6

Ia3eueIy A1)

pauueld

"S3[e9[ I193em 0} sasuodsal
9JBUIPIOOD 19}32q

0} sjuswlredap PaAJOAUL
e woJj saAnejuasaidar
Uiim 3urjeowa

A11911ENDb ® 93E[IOR] [IM
A1nn 19yem unsny oy,

yey3 swarqoid ay3 03
suonnos yjm dn awod
0} sjuau}redap PoAJOAUIL
[re woJij saaneIuasaidal
U3IM 9010J

sise} e jutodde pmoys
193eury A1) oYy ‘aredaa
3e9r 10J sawir) asuodsal
anroxduir 03 19pIo U]

0c

"S)ea1q pue S3eJ JUI[ 03}
JSO] 193em 90Npal JdYNINJ
0} SPOY3}oW 2AIJEAOUUTL
210[dx9 03 9NUNIIUOD [[IM
NMV "S3e9l 197em Ajurorad
QAT}OR 03 SI[OIYaA 9}
3urjoaarpal ur ISISSe [[Im
SO[OIYQA 3IOM UOTINJLIISIP
I9)jem [[e Uo SI03ed0]
9[OIYQA dIjeWwO)NE JO
uorje[[elsul 9y} ‘uonippe
u] ‘Tesodsip syrods

JOJ S30BI3U0D UL ONI)}
durdorenap pue ‘siopio
S[I0M UOTINLIISIP Iajem
9J0D-UO0U JOJ }0BIjU0D
201A19s & 3urdoroaap
‘symunroed juowaSeuew
Aem jo 1y3uI jo
reaoadde-jias 3unyelioe;
‘sIopeo] maixd 03 sdojde




$1 /€1

‘3urpuaa) [eo1103sIy
vAvOSs pue uonoadsur

UOISIAI(] UOINQLIISI
pue Surdung
9y} 3By} 2JNSUD p[noys

01S0-2.6 rensia 3ursn awWN[oA 1030211 jueunredaq

opeuo0Io) MO[}JI2A0 3UIIBINO[ED 10] NMV 243 ‘orqrssod

SOy ‘198eUB A3o[opoyjow & 3Ur)sa) ST | SB SII0AIISAI JO SMO[JIA0

UoISIAI( puUB SJUIAd MO[JIJAO0 3[OBI)} woJJ }SO] Jojem oy}

juswIyeaL], 03 ss2201d & pado[aaap JO yonuw Sse I0J JUNnodde
600Z/1/S | pue Surdundg Aemiopun sey NMV "Inouo) A139doad 03 1opio ug e

‘SUOI}e[NOTed

SSO] Joyem [[e

JOJ pasn st A3ojopoyjawx

SIU3 1By} PUE ‘Paynuap!

SI 3ealq />1e9] & Jo jurod

oy} e st aanssaid 1oyem

JO 20INO0S 9jeINddk }souwl

"S3e9[ JO S¥BaIq 0} oy} yey3} SUTUTWLIdIOP

CITI anp 3s0 I9jem JO junowe J0J 2inpaooid prepuels

-z..6 ‘esolouryg oy} Surenored uaym B Jel} 2INSU2 P[Noys

11940y wolSAS SIUIIOH SID 1030211 jusuwnredaq

I93euey 9y} Ul paje[nored ainssaid NMV 213 ‘>[e9r J10

UOISIAI( 9U) 9SN 0} PIJONIISUl | 3eaIq YOEd JEe }SO[ Iajem

suonesadQ u29q 2Aey Hgejs suonesado | Jo Junouwre a3 93BWIS
payuoworduwy PIotd | perusworduw] PI_Y [V "INouo) A139doad 03 1opio ug 12

"S3e9[

I9yem o3 3urpuodsor
uayM SINIIUI IPISINO
pue sjusunredap A1)
I9Y30 Yim 3ureurpIood
S[IYMm S90€] N MV




$1 /1

‘pojuowoiduwir Jo ‘Aemiopun ‘pauue[d :sordojeils Jo snjeis

"SSO[

I9yem 2onpal 03 yoeoidde
OPIM-ATIN ‘QATIOFO ‘Alremn3aa
-}S0O B 9UIULIdLP pue walsASs uonnNqLIIsIp
WIJSAS UOINLIISIP IIUD 2I13U9 Y3 3UIs9} JO
o3 Jo 3umnsa) re[ndal 10j | 03 aY3} UM PanuURuU0d
S[e03 QUIULId}AP 0} S}I0JQ ore swreidoid uor309}ap
UOT)}09)9p BI[ 9SoU)} | B9 Jel) 2INSUD P[NOYS
JO S3[NsaI AU} 23enread 1030211 jueunredaq
[ NMV "OTAd UT sUrews | N MV Y3 ‘S paynusp!
1.10-CL6 UOISSTWSUEBI} I9}WEIP e SsaIppe 03 3S0D
suro dreiN o31e] J0J JUQWISSISSE | QUIWLIAIIP pue ‘arqrssod
‘193eue|y UonIPUOd B juowd[dwWl | SB J9yem SSoT pariodaiu)
UOISIAI(Q 0} sued pue weidoid 39U} JO yonu se AJrjuopr
Surroourduyg UOT3}09}9p e[ JojoWerp ‘uonjonpal Sso[ I9jem
wo)sAS [rews e jo aseyd puooas | 03 yoeoidde apm-A3nn

duro3uQ uonnNqrisIg Aemiopun U} UI SI WMV "INdU0D 19139q ® 23B3I[I0B] O], €T

"SMO[JISA0
U3noiy3 3sof 1oyem
[re 10} junododoe Arradoad
03 ssao01d 3urjoeny
€ pue sainpadsoid
soysI[gel}so Iodeuewl




