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INTRODUCTION

Moapa Valley Water District (MVWD) provides potable water to customers within a service area that
includes the towns of Overton, Logandale, Glendale, and Moapa. MVWD began water service in 1960
and since that time the service area has experienced an average population growth rate of approximately
three percent per year. The most recent estimates indicate a current population of approximately 8,500 in
the Moapa Valley area. A three to four percent per year average growth trend is expected to continue in
Moapa Valley because of the areas favorable living conditions, which include a rural atmosphere and
relatively short commute to Las Vegas. Generally speaking, the customer class that will experience the
most growth will be residential with little growth being anticipated in the commercial and industrial classes.

According to Nevada Statutes Chapter 477 the MVWD was created for the purpose of “providing for the
storage, conservation, distribution and sale of water within the District; authorizing the District to
purchase, acquire and construct the facilities necessary to serve water to consumers within the District...".
MVWD's primary goal is to deliver quality water to its customers. To achieve that goal, the existing water
distribution system must be kept in good repair and new water infrastructure must be constructed to keep
pace with growth. Additionally, existing water supplies must be properly managed and other potential
water sources developed. An important part of that development and management is conservation.

Conservation is only effective if both water purveyors and customers participate in efforts to save. For its
part, MVWD's conservation responsibilities include leak detection and system maintenance, water reuse
where possible, public education, creation of financial and regulatory incentives, and all other
conservation management practices. Management practices include balancing conservation measures
with District revenue requirements so that high quality water delivery can be guaranteed.

Conservation by water customers is crucial to the success of the conservation plan. The highest use
category in the MVWD service area is residential so it is important that residential customers use water
wisely. The principle purpose for wise water use is not to diminish quality of life for residential consumers
but to reduce waste. Because of this the most important consumer conservation measures include the
elimination of leaks, the use of water efficient appliances and equipment, and the installation of efficient
irrigation systems.

This conservation plan has been created with the above mentioned elements in mind and includes the
following:

Conservation goals

Existing and planned conservation measures and incentives
MVWD use profile

Educational materials

Landscape code

Drought plan

This plan is compliant with Nevada Revised Statutes (NRS) sections 540.121 through 540.151 and is
available for public inspection at the following location:

Moapa Valley Water District
601 N Moapa Valley Bivd
P. 0. Box 257
Logandale NV 89021
(702)-397-6893

Public comments about this plan are encouraged. Written comments may be sent to the address above.
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SECTION 1 — CONSERVATION GOALS

The following are the MVYWD conservation goals. Some of these goals involve ongoing efforts and others
are definite projects that will improve the Districts ability to manage available water. Project related goals
will be revised or replaced by new goals as the conservation plan and District needs are periodically
reviewed. Examples of ongoing goals include public education and leak detection.

1.1 Service

While conservation is important, it is just as important to make sure that MVWD receives enough revenue
to continue providing efficient water delivery. All proposed conservation measures will be studied prior to
implementation to insure that measures allow for maximum conservation without limiting or impairing
MVWD’s ability to provide optimal service.

1.2 Drought Plan Activation

Droughts can be difficult to define. For this reason parameters for determining the application of drought
measures and specific levels of drought conditions need to be established in advance. Clark County has
adopted the drought plan created by the Southern Nevada Water Authority (SNWA). For drought
management, the SNWA plan uses four supply conditions: (1) No Drought, (2) Drought Watch, (3)
Drought Alert and (4) Drought Critical. MVWD is currently using the SNWA drought plan but is also
working on its own plan. MVWD working toward determining its own set of drought triggers to determine
the point at which drought measures should be implemented. Since groundwater is currently the only
source of supply for MVWD, percentage drops in well levels could be used as well as other conditions
that are specific to the MVWD service area.

1.3 Effluent Use

MVWD has the goal of reusing an average 200,000 gallons per day of treated effluent from a proposed
new wastewater treatment facility. To achieve this goal MVWD and the Clark County Water Reclamation
District are working together toward the construction of the new treatment plant. Currently plans for the
new facility have been completed and are ready to go to bid. The treated effluent could be used for parks
landscapes around public buildings and new golf courses.

1.4 Construction of a Demonstration Garden

As part of its five year plan, the district has included the construction of a demonstration garden. The
purpose of the garden would be to promote the efficient use of water through low water use landscapes.

1.5 Schools Conservation Education

Two MVWD personnel are certified water conservation practitioners by the American Water Works
Association (AWWA). MVWD also purchased a groundwater model to be used for educational purposes.
MVWD, in cooperation with local schools, use these resources to offer water conservation instruction to
school age children. Partnering with local schools also allows for additional distribution of the educational
materials already in use by the District. Additionally, these resources are used in presentations at special
events such as youth festivals, Boy and Girl Scout activities, and 4-H. To be successful in this effort
MVWD will maintain a high profile among such organizations so that they are aware such presentations
are available.

1.6 Unaccounted-for Water

After years of 6% unaccounted-for-water loss, the District started to see an increase in
unaccounted water. In 2019 the District invested in Leak Logging equipment to identify leaks in
the distribution system. The program has been successful at identifying small leaks throughout
the distribution system. Unfortunately, in 2020 the District started experiencing large failure rates
over a 30,000 feet section of faulty 24-inch transmission main that has attributed to the higher
than normal unaccounted-for-water loss. MVWD has developed a plan to reduce unaccounted-for
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water. The plans goals include a reduction in unaccounted-for water to 10% in Fiscal Year (FY)

2026, 9% in FY 2028 and 7% in 2029.

1.7 Plan Review and Benchmarks

General benchmarks have been established by which the effectiveness of this conservation plan may be
measured. Table 1.1 shows benchmarks for estimating residential water use that were taken from the

Environmental Protection Agency (EPA) website.

TABLE 1.1

Residential Estimation Benchmarks

Type of Use

Likely Range of Values

INDOOR USES

Average household size

2.0 — 3.0 persons

Frequency of toilet flushing

4.0 — 6.0 flushes per person per day

Flushing volumes

1.6 — 8.0 gallons per flush

Fraction of leaking toilets

0 — 30 percent

Showering frequency

0 — 1.0 showers per person per day

Duration of average shower

5 — 15 minutes

Shower flow rates

1.5 — 5.0 gallons per minute

Bathing frequency

0 — 0.2 baths per person per day

Volume of water

30 — 50 gallons per cycle

Washing machine use

0.2 — 0.5 loads per person per day

Volume of water

45 — 50 Gallons per cycle

Dishwasher use

0.1 - 0.3 Loads per person per day

Volume of water

10 — 15 gallons per cycle

Kitchen faucet use

0.5 — 5.0 Minutes per person per day

Faucet flow rates

2.0 — 3.0 gallons per minute

OUTDOOR USES

Average lot size

5000 — 8000 square feet

Average house size

1200 — 2500 square feet

Landscape area

4000 — 5000 square feet

Fraction of lot size in turf

30 — 50 percent

Water application rates

1 -5 feet per year

Homes with pools

10 — 25 percent

Pools evaporation losses

3 — 7 feet per year

Frequency of refilling pool

1 -2 times per year

The benchmarks from table 1.1 can be used to estimate the daily ranges of personal and residential
water usage. Table 1.2 shows the results of these calculations.

Moapa Valley Water District
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Section 1 — Conservation Goals

TABLE 1.2

Range of Water Use in Gallons per Day

Use Per Individual (Low) Per Individual (High) Per Residence (Low) Per Residence (High)
Toilets 6.4 48.00 19.14 143.52
Showers 0.00 75.00 0.00 22425
Baths 0.00 10.00 0.00 29.90
Washing Machine 9.00 25.00 26.91 74.75
Dish Washer 1.00 4.50 2.99 13.46
Kitchen Faucet 1.00 15.00 2.99 44 85
Bathroom Faucet 1.00 9.00 2.99 26.91
Landscape N/A N/A 24.59 153.70
18.40 186.50 80.61 711.34

The residential ranges in table 1.2 were established using an average household size of 2.99 persons per
residence taken from the 2000 United States Census data for Moapa Valley. According to table 1.2, the
average household would use 395 gallons per day (gpd). MVWD customers used 151 gallons per day per
residence in 2023. Although MVWD customer’s average use is below 395 gpd, there is still room for
improvement. Table 2.6 estimates that 10 percent of the total amount used from 1998 to 2024 can be
conserved. By applying that same 10 percent to the average residential total over that same period of
time (assuming the 2024 residential daily usage of 189 gpd), each residence should save approximately
180,000 gallons over 23 years.

This plan will be reviewed every five years and revised to meet the current specific conservation needs of
the MVWD service area. Water use should be compared to historical usage information and estimates in
section 2 as well as the benchmarks in table1.2.

1.8 Submeters

MVWD is considering the implementation of a sub-metering program for multifamily projects. The
‘NATIONAL MULTIPLE FAMILY SUBMETERING AND ALLOCATION BILLING PROGRAM STUDY”
found that sub-metering achieves significant water savings compared with conventional single metering.
The study was done with the cooperation of ten water utilities including SNWA. A copy of the executive
summary of the study is included in Appendix F.

1.9 Plan Goal
The primary goal of the conservation plan is to encourage water conservation within the District.

END OF SECTION
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Section 2 - Water Use Profile and Forecast
SECTION 2 - WATER USE PROFILE AND FORECAST

This section outlines a profile of water production and use as well as a quantitative description of the
MVWD water system that will include the following:

¢  Water rights information

e Existing supply sources and their production

e System water use profile with customer classifications and unaccounted for water
e Water use forecast using projected population growth

The purpose of this section is to compare water sources with demand and establish a basis for
conservation measures and incentives.

2.1 Water Rights

2.1.1 Ground Water Rights. Table 3.3 is a summary of current ground water right permits held and
applications filed by MVWD. The information in this table comes from an February 2014 “Report on

the Status of Water Rights and Water Permits” prepared for MVWD by Stanka Consulting, LTD in
Carson City.

TABLE 2.1
Summary of MVWD Ground Water Rights

Name Use Duty (AFA) Permit Number
Logandale Well Municipal 644.39 68524
Logandale Well Municipal 280.55 69523*
Logandale Well Irrigation 1,569.45 24007
Baldwin Spring Municipal & Domestic 2,132.20 13445

MX-6 Well Municipal o 46932
Jones Spring Municipal & Domestic 723.80 22739
Arrow Canyon Well #1 Municipal o 55450
Arrow Canyon Well #2 Municipal 6792.71 66043
Arrow Canyon Well #1 Municipal i 52520
Lytle Well Irrigation 90 26371

2.1.2 Surface Water Rights. MVWD surface water rights exist via ownership of stock in the Muddy Valley
Irrigation Company. Each preferred share is equal to 8.36 acre-feet annually (AFA) and common
shares equal .79 AFA. MVWD owns 150.376 preferred shares or 1257 AFA (150.376 x 8.36) and

294.67 common shares or 232.79 AFA (296.67 x .79). Thus the MVWD total surface water rights
amount to 1490 AFA.
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Section 2 — Water Use Profile and Forecast

2.2 Supply Sources, Production and Storage

Table 2.2 shows 2023 average monthly demand and peak demand for each active well in the MVWD
system. Table 2.3 shows annual averages and peaks for 2018 through 2023 for each well.

TABLE 2.2

Monthly Well Demand Summary for MVWD 2023

Kamie 2023 Average Monthly Demand 2023 Peak Demand Month of Peak
(gal) (gal) Demand

MX Well 0 0 Not Applicable
Arrow Canyon Well 58,352,210 86,033,000 July
Baldwin Spring 12,376,916 39,104,000 January
Jones Spring 0 0 Not Applicable
Logandale Well 0 0 Not Applicable
TABLE 2.3
Well Demand Summaries for MVWD 2018 — 2023

Name Average Annual Demand (gal) Peak Demand (gal) Yeg;rc:lf;ce’ak
MX Well 0 0 Not Applicable
Arrow Canyon Well 764,314,582 808,152,128 2020
Baldwin Spring 127,320,799 287,071,000 2022
Jones Spring 0 0 Not Applicable
Logandale Well 0 0 Not Applicable

Figure 2.1 shows production amounts by month for the years 2018 through 2023. It is interesting to note
that although there has been steady population growth in the Moapa Valley area during this period, water
production has been steady with the exception of 2023 when there was a production decrease.

Figure 2.2 graphs individual well production from 2018 through 2023. During this period the Arrow
Canyon well made the greatest contribution to the system, producing an average of 68.5% of the total

followed by Baldwin, . The groundwater basin for all wells is the Muddy River Springs.
Storage facilities for the district include: one, 3.0 million gallon tank; two, 1.5 million gallon tanks; two, 1.0

million gallon tanks; one, 200,000 gallon tank; and one, 100,000 gallon tank. Total storage capacity = 8.3
million gallons.

FIGURE 2.1
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Section 2 — Water Use Profile and Forecast

Monthly Production Amounts 2018 — 2023
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Section 2 — Water Use Profile and Forecast

2.3 Water Use Profile
MVWD provides water for the following basic categories of water consumers:

Metered Customers

Hydrants, including construction use

County

Cemeteries

Nevada Department of Transportation (NDOT)
Miscellaneous

The yearly total of water sold in each of these basic customer categories is included in table 2.4,

TABLE 2.4

Amount of Water Sold to All Customers 2021 through 2023 (Acre-feet)

Customer 2021 2022 2023
Metered 1968 1670 1732
Hydrant 29 36 60
County 213 359 304
Cemeteries 27 25 24
Miscellaneous .07 3 0.22
NV Energy 0.86 0.5 1.27

Total 2237.93 2124.05 2121

Metered customers are further classified according to connection type. Metered classifications include:

¢ Single-family residential.

e Multi-family residential, including apartments and mobile home parks.

e Industrial

e Commercial, including retail businesses, hotels and motels, and services.
e Institutional, including county, state and church use.

Table 2.5 shows the number of meters and units served for the metered customer classifications.
Because of their low usage there are approximately 17 non-residential (commercial, etc...) meters
included in the single-family residential category. Hotel and motel meters include units with and without
kitchens.

TABLE 2.5
Metered customers
Customer Class Customer No. of Meters Units Served

Single-family residential Home owners 3051 3051
Multi-family residential Apartments, Mobile home parks 26 464
Commercial Service businesses, Retail, Hotels and Motels 79 87
Industrial Manufacturers 15 15
Institutional County, State, Churches 60 60
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Section 2 — Water Use Profile and Forecast
Figure 2.3 shows the gallons per capita per day residential use for 2021 through 2023. The chart
demonstrates that per capita use has declined since 2019. To obtain these results, single-family and
multi-family residential consumption numbers were combined and divided by total population estimates.

FIGURE 2.3
Metered Customer Annual Consumption 2021 — 2023

Thousands of Gallons per Connection per Year

2000
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N — —
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H2021 =m2022 =W2023

Figure 2.4 shows the gallons per capita per day residential use for 2021 through 2023. The chart
demonstrates that per capita use has declined since 2019. To obtain these results, single-family and
multi-family residential consumption numbers were combined and divided by total population estimates.

FIGURE 2.4
Residential Use per Capita per Day
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Section 2 — Water Use Profile and Forecast

FIGURE 2.5
Use percentages for metered customer classifications
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FIGURE 2.6
Use percentages for all customer classifications
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Section 2 — Water Use Profile and Forecast

2.4 Water Demand Forecast

Table 2.6 and Figure 2.7 are taken from Chapter 5 of “Wastewater Flow Projections”, of the Northeast
Clark County 208 Water Quality Management Plan Amendment. The MVWD demand forecast is higher
than that in the 208 plan amendment because of different population estimates; however the projected
water rights are adequate to meet the demand in either case.

The 208 plan estimate shows demand with and without conservation. Although the chart seems to
indicate that demand with conservation is not substantially different than demand without, the total water
saved over the 22 year period would be 10 percent of the total amount consumed, or 9186 acre-feet. The
amount conserved is equivalent to two years supply of water.

TABLE 2.6

Estimated Plan Water Demands and Amount Saved Through Conservation (Gallons Per Year)
Year No conservation Conservation Amount Conserved
2010 3,147 2,987 52,136,160
2011 2,445 2,323 39,753,822
2012 2,667 2,534 43,338,183
2013 2,628 2,497 42 686,481
2014 2,681 2,520 52,462,011
2015 2,748 2,555 62,889,243
2016 2,817 2,502 73,316,475
2017 2,887 2,627 84,721,260
2018 2,959 2,693 86,676,366
2019 3,033 2,730 98,732,853
2020 3,109 2,798 " 101,339,661
Total 31,121 28,856 436,052,815

FIGURE 2.7
Demand and Projected Water Rights Forecast through 2020
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END OF SECTION
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SECTION 3 - CONSERVATION INCENTIVES

Conservation incentives are those things that increase awareness and encourage conservation. There
are three general categories of conservation incentives; Educational, Financial, and Regulatory. MVWD
has implemented educational and financial incentives and is subject to the regulatory incentives
governing Clark County. This section covers the incentives that are currently in place in MVWD as well as
those planned for the future.

3.1 Educational Conservation Incentives

3.1.1 Literature. MVWD has a number of educational pamphlets that relate to water conservation, most of
which have been published by the American Water Works Association (AWWA). MVWD distributes
these materials to water customers in May of even years and November of odd years. Appendix A
has a summary of that literature and samples of the guides.

3.1.2 Ground Water Model. MVWD will be obtaining a ground water mode! (see figure 3.14) to use in
school presentations. These presentations will be done periodically within the local school district.

FIGURE 3.1
University of Nebraska Standard Ground Water Model
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3.1.4 Education for Large Water Consumers. Certain MVWD customers consume large amounts of water
as a natural result of their functions. These customers have the responsibility of irrigating
landscapes that may include large turf areas. Schools, county facilities, and cemeteries are among
such users. MVWD can encourage these entities to use water more efficiently by sponsoring
courses offered by the Irrigation Association. These courses provide information on irrigation
techniques including audits, design, installation and maintenance. Information for the Irrigation
Association may be found at www.irrigation.org.

3.2 Financial Conservation Incentives

3.2.1 Rates. MVWD uses an inclining block rate structure, meaning that rates increase with consumption
and thus encourage conservation. Rates within the district are divided into two classes: residential
and commercial/industrial. Table 3.1 shows residential rate blocks and table 3.2
commercial/industrial.
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Section 3 - Conservation Incentives

TABLE 3.1

Residential Rates

Residential Rates

1/1/24 - Residential Rate Class

R1 R2 R3 R4
Meter Size 3/4" 1" 11/2" 2"
Service Charge $47.17 S$56.60 | $125.76 | $179.92
Volume Charge Per 1,000 Gallons
Volume Charge - Block 1 $3.27 $3.27 $3.27 $3.27
Volume Charge - Block 2 $3.63 $3.63 $3.63 $3.63
Volume Charge - Block 3 $3.97 $3.97 $3.97 $3.97
Volume Charge - Block 4 $5.05 $5.05 $5.05 $5.05
Usage - Block 1 6,000 6,000 6,000 6,000
Usage - Block 2 12,000 12,000 12,000 12,000
Usage - Block 3 52,000 52,000 52,000 52,000
Excess Usage - Over 70,000 70,000 70,000 70,000
TABLE 3.2
Commercial/industrial Rates
Commercial Rates
1/1/24 - Commercial Rate Class
Cl Cc2 Cc3 C4 C5 Cé6
Meter Size 3/4" 1" 11/2" 2 3 4" 6"
Service Charge $47.17 $56.60 §125.76 | $179.92 | $319.65 $490.84 $817.05
Volume Charge Per 1,000 Gallons
Volume Charge - Block 1 §3.27 $3.27 $3.27 $3.27 $3.27 $3.27 $3.27
Volume Charge - Block 2 $3.63 $3.63 $3.63 $3.63 $3.63 $3.63 $3.63
Volume Charge - Block 3 $3.97 $3.97 $3.97 $3.97 $3.97 $3.97 $3.97
Volume Charge - Block 4 $5.05 $5.05 $5.05 $5.05 $5.05 $5.05 $5.05
Usage - Block 1 6,000 6,000 6,000 6,000 6,000 6,000 6,000
Usage - Block 2 12,000 12,000 12,000 12,000 12,000 12,000 12,000
Usage - Block 3 52,000 52,000 52,000 52,000 52,000 52,000 52,000
Excess Usage - Qver 70,000 70,000 70,000 70,000 70,000 70,000 70,000

3.2.2 Savings from Efficient Plumbing Fixtures. Even though the Federal Energy Policy Act (FEPA) has

mandated the manufacture and installation of efficient plumbing fixtures since 1994, there are still
inefficient fixtures and appliances in use. Table 3.3 shows the potential savings from efficient

fixtures.

Moapa Valley Water District
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Section 3 — Conservation Incentives

TABLE 3.3
Potential Water Savings

WATER USE (gpd) WATER SAVINGS (gpd)

Fixture* Fixture Capacity Per Capita Per Household*™* Per Capita Per Household**

Toilets***
Efficient 1.5 galfflush 6.0 16.2 N/A N/A
Low-Flow 3.5 galfflush 14.0 37.8 8.0 216
Conventional 5.5 galfflush 220 59.4 16.0 43.2
Conventional 7.0 gal/flush 28.0 75.6 22.0 59.4
Showerheadst§
Efficient 2.5 [1.7] gal/min 8.2 221 N/A N/A
Low-Flow 3.0 to 5.0 [2.6) gal/min 12.5 33.8 4.3 11.7
Conventional 5.0 to 8.0 gal/min 16.3 44.0 8.1 22.0
Faucetst§
Efficient 2.5 [1.7] gal/min 6.8 18.4 N/A N/A
Low-Flow 3.0 [2.0] gal/min 8.0 216 1.2 3.2
Conventional 3.0 to 7.0 gal/min 13.2 36.6 6.4 17.2
Fixtures Combined
Efficient N/A 21.0 56.7 N/A N/A
Low-Flow N/A 34.5 93.2 13.4 36.4
Conventional N/A 54.5 147.2 33.5 90.4

Source: Amy Vickers, “Water Use Efficiency Standards for Plumbing Fixtures: Benefits of National Legislation”, American Water Works Association
Journal. Vol 82 (May 1990): 53

*Efficient = post-1994, Low-Flow = post-1980, Conventional = pre-1980; **Assumes 2.7 persons per household.

***Assumes four flushes per person per day. Does not include losses through leakage.

TFor showerheads and faucets: maximum rated fixture capacity [measured fixture capacity]. Measured capacity equals about 2/3 the maximum.
§Assumes 4.8 shower-use-minutes per person per day and 4.0 faucet-use-minutes per person per day.

The potential savings shown in table 3.3 could make a plumbing retrofit program feasible.

3.3 Regulatory Conservation Incentives

3.3.1 Codes and Ordinances. The landscape code for the MVWD service area is found in the Clark
County Unified Development Code (Title 30), Chapter 30.64. The code is called “Site Landscape
and Screening Standards” and is known as the landscape development code. It includes an
extensive plant list which is included in Appendix C.

Currently there are no golf courses in the MVWD service area but it is likely that at least one will be
constructed in the near future. Prior to construction a code requiring use of treated effluent for golf
course irrigation should be established.

Clark County has adopted the SNWA Drought Plan. Although the drought declaration triggers in the
plan apply specifically to the Las Vegas area (see section 1.2), the measures included in the plan
can be implemented anywhere in Clark county. Section 1.2 discusses the MVWD goal regarding
drought declaration.

END OF SECTION
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SECTION 4 - CONSERVATION MEASURES

This section describes current and planned conservation measures within the MVWD service area. A
conservation measure is a device or practice that reduces water consumption. Conservation measures
are divided into two fundamental categories; 1. Hardware or equipment and, 2. Behavior or management
practices. Examples of hardware measures include low-volume toilets and irrigation rain sensors.
Examples of behavioral measures include not using the toilet as a trash can and watering lawn less
frequently.

Some conservation measures are mandated by state and/or federal laws and others are voluntarily
implemented by local water purveyors and/or customers. This section describes both current MVWD
conservation measures and those that the District plans to implement in the future.

4.1 Plumbing Standards

The most recent federal plumbing standards (table 4.1) are included here since these standards are
applicable to the MVWD service area. It is valuable to include California's standards for reference since in
most cases California’s requirements are more stringent. The comparison infers that there are plumbing
fixtures available that exceed federal efficiency requirements thereby offering consumers alternatives that
maximize conservation efforts.

TABLE 4.1
Federal and California Plumbing Standards

FEDERAL ENERGY POLICY ACT (FEPA) CALIFORNIA
Device Manufacture Effective Date Sale and Installation Effective Date
Shower Heads 2.5 gpm* 1/1/94 2.5 gpm 3/20/92
Lavatory Faucets 2.5 gpm 1/1/94 2.2 gpm 3/20/92
Sink Faucets 2.5gpm 1/1/94 2.2 gpm 3/20/92
Metering Faucets * 1/1/94 T 7/1/92
Tub Spout Diverters Not included in FEPA 0.1t0 0.3% 3/20/92
Residential Toilets 1.6 gpf 1/1/94 1.6gpf 3/20/92
Flushometer Valves 1.6 gpfs 1/1/97 1.6 gpf 1/1/92
Commercial Toilets 1.6 gpf 1/1/97 1.6 gpf 1/1/94
Urinals 1.0 gpf 1/1/94 1.0 gpf 1/1/92

* Gallons per minute.
**0.25 gallcycle (pertains to maximum water delivery per cycle.

T Hot water maximum flow rate range from 0.25 to 0.75 gal/cycle and/or fram 0.5 gpm to 2.5 gpm, depending on controls and hot
water system.

10.1 (new), t00.3 gpm (after 15,000 cycles of diverting).
§ Gallons per flush.

4.2 MVWD Conservation Measures

4.2.1 MVWD Supervisory Control And Data Acquisition (SCADA). Although the SCADA system itself does
not conserve water, it is a management tool that can be used to conserve. SCADA can be used to
detect distribution system leaks and to regulate pressure. Pressure regulation can help to reduce
the amount of water lost when leaks occur or when valves are left open. SCADA is considered a
management practice conservation measure.

4.2.2 Training. MVWD has two service personnel trained in conservation. The training was done by
through AWWA and both employees are AWWA conservation certified. This is a management
practice measure.

Moapa Valley Water District 14 Water Conservation Plan



Section 4 — Conservation Measures

4.2.3 Wastewater Reuse. Currently the sewer ponds in Overton, Nevada have an average inflow of .201
million gallons per day. MVWD is working with the Clark County Water Reclamation District on a
proposed project to build a wastewater treatment plant in order to reuse the approximately 200,000
gallons per day of wastewater. The treated effluent could be used to irrigate public parks,
landscaping around public buildings, construction projects, and golf courses (there are currently no
golf courses in the MVWD area but there soon will be).

4.2.4 Meter Calibration Program. MVWD has a meter calibration program that includes periodic testing of
meters within the service area. The service area has been divided into four routes. The program is
progressing slowly but steadily since calibration takes approximately fifteen minutes per meter.

4.2.5 Bowman Reservoir Surface Water Treatment Project. Per an April 2005 Water Treatment
Evaluation done by Black and Veatch, MVWD is "evaluating the use of Bowman Reservoir as a
viable source of potable water supply”. The use of water from the reservoir would require that it be
treated.

4.2.6 Leak Detection and Repair. The detection and repair of leaks is an ongoing measure for MVWD and
the district has put great effort into the maintenance of the delivery system. As part of its effort to
find leaks, MVWD has instituted a proactive approach to leak detection. The leak detection program
deploys leak sound detection loggers each morning in a grid pattern to listen for undetected leaks in
the distribution system. The goal of the program is to use a grid pattern that ultimately covers the
entire distribution system trice a year..

4.2.7 Drought Measures. Nevada Statutes chapter 477 section 3 item 14 states that MVWD has the
power “To restrict the use of district water during any emergency caused by drought...”. Clark
County has adopted the SNWA drought plan. The plan includes measures for residential,
commercial, industrial, and institutional water use. It also contains specific factors that trigger
drought declarations in the Las Vegas area (see section 1.2) but don't apply to MVWD. However the
drought measures in the plan are applicable to the MVWD and that part of the plan can be applied
within the District. A copy of the SNWA/Clark County Drought Plan is included in Appendix D.

4.3 Consumer Conservation Measures

4.3.1 Sub-metering. Sub-meters are meters installed in the main water lines that enter the individual units
of multi-family properties (apartments, condominiums, duplexes, etc...) and/or subdivided areas of
commercial, industrial, or institutional (ICl) facilities. Traditionally such properties and facilities were
built with one master meter that served the entire complex or facility. Sub-meters can be used as a
measure that property or company owners can use to conserve water and cut costs. Submetering
has the following basic advantages:

Decrease in overall water consumption of 18% to 39%°
Fair allocation of water costs to residents.

Potential increase in property owners net operating income.
Increase in water use efficiency

Proper allocation of water costs within ICl operations

' Submetering, RUBS, and Water Conservation, prepared for the National Apartment Association and the National Multi
Housing Council by Industrial Economics Incorporated, June 1999,

In residential applications, sub-meters can reduce consumption by making the individual users
responsible for their own water bill. When water use by multi-family units is measured by a single
meter, leaks in individual units often go undetected. Measuring the consumption of each unit may
also discourage waste.

In ICI applications separate meters can by used for individual processes thereby encouraging use
efficiency. Landscape irrigation can be monitored separately from facility use. In institutions such as
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universities, water costs can be directed to the departments that use the water. Manufactures can
cut costs and determine which processes or equipment needs to be improved or replaced.

There are some disadvantages to sub-metering. Retrofits may be expensive and may prove to be
economically unfeasible. Also some of the financial incentive for landlords to install conservation
devices (low-volume toilets and low-flow fixtures) is removed. These shortcomings however are not
present in new construction. Whether new construction or retrofit, consideration should be given to
both conservation and cost.

4.3.2 General Consumer Conservation Measures. Consumer residential, landscape, industrial,
commercial and institutional measures are included in Appendix B.

END OF SECTION
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APPENDIX A — EDUCATIONAL MATERIALS

Read any good meters lately? Guide provides instruction for reading and interpreting meter information.
It also teaches water customers how to measure the amount of water they use in different applications
(see figure 3.1).

Yes, you can...fix a leaky faucet by yourself pamphlet gives step-by-step instructions on how to fix a
leaking faucet. It includes a list of tools necessary to perform the repairs (see figure 3.2).

FIGURE A.1 FIGURE A.2
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Preventing Floods and Leaks in Your Home emphasizes the importance of locating a master valve and
discusses where it might be. It also deals with faucet, toilet, and hose leaks (see figure 3.3).

Disaster Preparedness, Storing Water for Emergencies addresses four important emergency
questions; How much water should be stored, How long can tap water be stored safely, What is a boil
water order, and How will | know when the water is safe again (see figure 3.4).

FIGURE A.3 FIGURE A.4
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25 Facts About Water is a list of 25 water facts that encourage conservation (see figure 3.5).

FIGURE A.5 FIGURE A.6
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Lets Learn About the Water Cycle diagrams the seven stages of the water cycle (see figure 3.6).

FIGURE A.7 FIGURE A.8
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Its a Natural makes suggestions regarding landscape including planning, design, soils, and irrigation
(see figure 3.7).

Water Conservation at Home discusses in-home conservation practices for bathroom, kitchen, and
outdoor water use (see figure 3.8).

55 Facts Figures & Follies of Water Conservation is similar to “25 Facts about Water” but it provides a
bit more information (see figure 3.9).

FIGURE A.9 FIGURE A.10
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In addition to the above mentioned AWWA publications, MVWD distributes three University of Nevada
Cooperative Extension Fact Sheets. Fact Sheet 90-09 “Making a Little Water Go a Long Way in Your
Home” contains residential conservation tips (see figure 3.10), Fact Sheet 90-40 "Watering Tips to Beat
the Drain on the Southwest's Water Supply” provides tips to make landscapes more water efficient (see
figure 3.11) and Fact Sheet 91-32 is a list of low water-use plants for southern Nevada (see figure 3.12).

FIGURE A.11 FIGURE A.12
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3.1.2 Conservation Kit. Along with literature MVWD distributes free conservation kits. These kits contain
leak detecting dye tablets, shower and faucet head flow restrictors, and a toilet tank displacement
bag (see figure 3.13). A sample kit is included in Appendix A.

FIGURE A.13

MVWD Conservation Kit

WATER WATER SAVER KIT
CONSERVATION e
KIT

Compliments of

Moapa 3
" Valley

P.O. Box 257
Logandale, NV 89021
398-3341

N "
vﬁ-' Moapa Valley Water District
N
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APPENDIX B — CONSERVATION MEASURES

B.1 RESIDENTIAL CONSERVATION MEASURES

B.1.1 Behavioral Measures

B.1.1.1 Residential Water Audits. Water audits could target high use customers first and then be offered

to all customers. The following elements should be part of an effective audit.

Purpose for the audit.

Estimation of use for all fixtures and appliances.

Check for and repair leaks.

Evaluation of Landscape (See “Landscape Conservation Measures)
Evaluation of outdoor water use.

Evaluate efficiency measures.

Educate customers using available flyers

An audit should take no more than 30 to 45 minutes.

B.1.1.2 Additional Measures. The sample pamphlets in Appendix A include additional behavioral

conservation measures.

B.1.2 Hardware/Equipment Measures

The following is a list of devices/practices that will reduce water consumption in the home.

Measure

| Description

Bathroom/Kitchen Fixtures

Low-flow toilets

Toilet retrofit devices

Toilet leak repairs
Low-volume shower heads
Showerhead retrofit devices
Low-volume faucets

Faucet retrofit devices
Faucet maintenance

Water pressure reduction

1.6 gallons per flush

Bladders (bags), dams, early close flappers, other hardware and adjustments
Includes detection (dye tabs) and replacement of worn parts.

2.5 gallons per minute @ 80 psi

Includes temporary cutoff valves and restrictors.

2.5 gallons per minute @ 80 psi

Includes aerators, activation sensors, self closing and metered valves
Includes washer replacement, repacking, tightening, and cleaning aerators
Only needed if house pressure exceeds what's required

High Efficiency Appliances

Clothes washers
Dish washers

27 gallons per load
4.5 gallons per load
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B.2 LANDSCAPE CONSERVATION MEASURES

B.2.1 Behavioral Measures

B.2.1.1 Landscape Water Audits. Landscape water audits should be conducted on park and golf course

irrigation systems and could be considered an option on residential irrigation systems, targeting
high-volume users,

Purpose for the audit.

Estimation of outdoor use hased on meter records.

Check for and repair leaks.

Evaluation of Landscape (size, soil, amount of turf, types of plants)
Evaluation of irrigation system (Timers, Use of drip, Precipitation amounts).
Efficiency recommendations.

Educate customers using available flyers

A residential landscape audit should take no more than an hour. Parks and golf courses could
take substantially longer.

B.2.1.2 Xeriscape™. Xeriscape is a method of landscaping that employs low-water use plants, turf,
ground covers, shrubs and trees. It includes careful planning, soil analysis, and irrigation system

design.

B.1.1.3 Additional Measures. The sample pamphlets in Appendix A include additional behavioral

conservation measures.

B.2.2 Hardware/Equipment Measures

Landscape hardware measures consist of two basic groups: (1) Landscape materials and (2) irrigation

equipment.

Measure

Description

Landscape Materials

Trees, plants, and grass

Organic mulch
Inorganic mulch

Compost

Should be well suited to climate and altitude and be drought tolerant

Grass clippings, leaves, wood chips, bark, and pine needles. Organic mulches help to
retain soil moisture and keep ground cool around plants.

Boulders, gravel, pavers, decomposed granite, and stepping stones. Inorganic mulches
are generally more for decorative purposes but they reduce the amount of trees, plants,
and turf thereby conserving water.

Made of manure or biosolids and wood, straw, grass, and leaves. Helps plants stay
healthy and retains moisture in the soil.

Irrigation Equipment

Valves
Sprinkler Heads
Sprinkler Nozzles

Should be sized to meet requirements and checked periodically for leaks
Should match water volume requirements of area being irrigated.
Should have proper arc of coverage and proper trajectory.

Irrigation Controllers

Should have required number of stations, programs, and starts. Also rain delays and
sensor terminals.

Drip irrigation

Insures water is directed to where it's needed.
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B.3 INDUSTRIAL, COMMERCIAL, AND INSTITUTIONAL (ICl) CONSERVATION MEASURES
B.3.1 Behavioral and Hardware/Equipment Measures

B.3.1.1 ICl Water Audits. Since ICI water audits can require a substantial amount of time (4 hours or
more), it may be necessary to have a private engineering firm hired by the water user conduct the
audit. There is incentive for ICI customers to pay for audits since the results of an audit could
translate into substantial savings. An ICl water audit should include the following elements:

e Support from ICl owners, managers, and employees

e Survey/Estimation of facility use based on meter records.
e Calculation of water-related costs.

e Evaluation of efficiency measures.

e Evaluation of payback periods for measures.

e Efficiency recommendations and implementation.

e Tracking and reporting system.

B.3.1.2 Manual Washing. Manual washing is cleaning done on surfaces with hoses and cloths.

MANUAL WASHING

Behavioral Measures Hardware/Equipment Measures
e Surfaces should be swept or brushed off e High pressure low-volume hoses with
before using water to clean. automatic shut-off nozzles
e High-pressure pumps, steam cleaners.

B.3.1.3 Vehicle Washing. Vehicle washing includes manual washing and automated car washes or a
combination of both.

VEHICLE WASHING

Behavioral Measures Hardware/Equipment Measures
e Limit number of spray nozzles and set flow e Recycling systems. These would include
rates at lowest volume and pressure filters and storage tanks.
required. e High pressure pumping systems.

e Adjust nozzles in automated systems so
that they take full advantage of gravity and
position. Also make sure water shuts off
after vehicles have passed.

» [ncrease conveyor speeds or reduce rinse
cycle time.

e Sweep wash area before using water to
clean.

e Establish a regular maintenance schedule
that includes checking for leaks and
making repairs.
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B.3.1.4 Kitchens and Restaurants. Kitchen and restaurant conservation is divided into four areas of
application; 1. Food and drink preparation, 2. Dishwashing, 3. Garbage disposal and scraping
trough, and 4. Ice making.

FOOD AND DRINK PREPARATION

Behavioral Measures Hardware/Equipment Measures
¢ Presoak and wash food service articles in e Low-volume faucets
basins instead of running water. e Hands-free foot pedal valves for faucets
e Reduce thawing of food with hot water » Ondemand hot water dispensers
unless required by law. If required use
lower flow.

e Avoid running water to melt ice in sinks.

o Use full loads in dishwashers and other
automated equipment.

e Serve water only when requested by

customers.
DISHWASHING
Behavioral Measures Hardware/Equipment Measures
e Presoak utensils, dishes, and pots and e Manual pre-wash sprayers with “dead
pans in basins of water instead of using man” shut off controls.
running water prior to loading dishwashing o Low-flow spray heads on all sprayers.
machines. ¢ New water efficient dishwashing
e Scrape food off of plates rather then use equipment.
running water. e Electronic eye sensors that shut off
e Operate scraping troughs only while dishes conveyer type systems when dishes are
are actually being washed. not passing through the machine.

e Assess the water efficiency of the current
dishwashing system to determine where
improvements might be made.

s Always wash full loads in automated
machines.

o Operate conveyor type dishwashers only
when dishes are actually passing through
the machine.

e \Verify that the dishwashing equipment is
using the minimum amount of flow
recommended by the manufacturer.

e Since many older automated dishwashing
systems are neither energy nor water
efficient, evaluate the cost of retrofitting or
replacing existing equipment.

Turn dishwashers off when not in use.

* Routinely check all dishwashing equipment
to ensure there are no leaks.

e Post signs requesting that personnel
minimize their use of utensils, dishes, and
pots and pans to save water.
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GARBAGE DISPOSER AND SCRAPING TROUGH

Behavioral Measures

Hardware/Equipment Measures

Eliminate disposers and troughs.

Use the minimum acceptable flow rate on
all machines.

Reuse wastewater in the mixing chamber
of the disposer.

Garbage strainers (instead of disposers)
Sensors that detect the amount of flow in a
disposer and regulate flow accordingly.

e Solenoid valves that turn water off when
the disposer is off.

» Flow regulators for disposer supply lines.

ICE MAKERS

Behavioral Measures

Hardware/Equipment Measures

Use the minimum flow rate recommended
by the manufacturer on water cooled
icemakers.
Adjust machines to produce ice only when
it's needed.

Collect spent cooling water and reuse it for
non-potable purposes.

B.3.1.5 Laundries and Laundromats. This section includes measures that are applicable in hotels, motels

e Air-cooled icemakers.

e Re-circulating systems for water-cooled
icemakers.

* [ce flake machines that use less bleed off
than cube machines.

hospitals, nursing homes, diaper services, restaurants, and coin operated Laundromats.

LAUNDRIES AND LAUNDROMATS

Behavioral Measures

Hardware/Equipment Measures

Operate equipment with full loads only.
Reduce water levels for partial loads.
Back flush filters or softeners only when
necessary.

swimming pools.

e Computer controlled rinse water
reclamation systems.

e Wash and rinse water treatment and
reclamation systems.

¢ Continuous batch washers.

e Ozone laundry systems.
Horizontal axis washers.

B.3.1.6 Swimming Pools. The measures in this section can be applied to commercial and residential

SWIMMING POOLS

Behavioral Measures

Hardware/Equipment Measures

Limit the frequency of pool refilling.

Cover the pool with an insulated cover
when not in use to reduce losses due to
heat and evaporation.

Reduce the level of the pool to avoid
losses due to splashing.

Lower the pool temperature.

Back wash filters only when necessary. If
backwash is timed, verify that frequency is
efficient.

Regularly check pool for leaks and cracks.
Keep pool and filter clean to avoid
unnecessary backwashing.

There are no special equipment measures that
would help conserve water in pools. It is
important however that available equipment is
efficient and used properly.
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B.3.1.7 Cooling Systems. This section includes measures for three types of cooling systems: 1. Single-
pass, 2. Evaporative, and 3. Equipment. Single-pass cooling uses fresh water to cool without re-
circulating any of the water used in the first pass. Evaporative coolers are used for cooling in
commercial and residential applications and are commonly known as swamp coolers. Equipment
cooling includes both single-pass and re-circulating systems that are used to cool equipment and

machinery.
SINGLE-PASS COOLING
Behavioral Measures Hardware/Equipment Measures
e Reuse water for landscaping, vehicle e Air-cooled equipment (i.e. compressors,
washing, or another cooling application that pumps, icemakers, etc...)
allows for water to be at a higher e Automatic controls that insure coolers only
temperature. operate when needed.

e Eliminate single-pass systems.

EVAPORATIVE COOLING
Behavioral Measures Hardware/Equipment Measures

e Regularly check for leaks in hoses and
pan.
Replace pads at least annually.
Shut cooler off when building is
unoccupied.

* Annually service the equipment by oiling
moving parts and cleaning off accumulated
scale or corrosion.

There are currently no equipment measures for
evaporative coolers. The design of the coolers is
relatively simple.

EQUIPMENT COOLING
Behavioral Measures Hardware/Equipment Measures

e Reuse water in single pass systems for
other cooling purposes. Examples of reuse
include cooling molten materials,
landscape, of boiler make-up water.

e Replace al single pass cooling systems
with closed-loop systems or replace water-
cooled equipment with air-cooled.

B.3.1.8 Heating Systems. This section deals with conservation measures for boilers and steam
generators which are used to heat large buildings and multiple-building facilities.

HEATING SYSTEMS

Behavioral Measures Hardware/Equipment Measures
o Regularly inspect systems for leaks and e Flow meters for make-up and blow-down
make repairs. valves.
o Insulate all piping. e Automatic controls to discharge blow-
» Limit boiler bleed-off to a level that satisfies down.
water quality requirements.
¢ Discharge blow-down into an expansion
tank instead of using cold water to cool it.
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B.3.1.9 Leaks and Water Losses. This section covers water conservation measures relating to leaks and

losses.
LEAKS AND WATER LOSSES
Behavioral Measures Hardware/Equipment Measures

e Regularly check for leaks at all water o Leak detection equipment. This could

connections. Keep in mind that higher include sonic or probe type equipment.

pressure applications have more incidence » Any equipment used to stop a leak. This

of leakage. would depend on the material of the pipe or
e Regularly check all vessels that contain vessel that has a leak.

water for cracks or bad seals.
* Regularly check all heating and cooling

systems.

e Repair any leaks that are discovered.

B.3.1.10 ICI Maintenance Practices. This section reemphasizes maintenance conservation measures for
ICI facilities that have been mentioned in previous sections. These measures should become
standard procedure at all ICl facilities.

B.4

Create a maintenance schedule that includes schedules for leak detection
inspections and meter reading, and repair procedures.

Monitor water-use records keeping track of any increases or decreases in use.
Conduct water audits every one to three years.

Shut off supply lines to areas that are not being used.

Install pressure reducers where feasible.

Keep a maintenance schedule to clean cooling and heating equipment regularly.
Recycle and reuse water when feasible.

Insulate all hot water pipes.

Replace old equipment with water saving equipment.

Install timers wherever possible.

Educate employees on water saving techniques.

General Residential Behavioral Measures

This list of conservation behaviors and is divided into four parts: Home, Landscaping, Community, and
Miscellaneous.

HOME BEHAVIORS

1. When washing dishes by hand, don't let the water run while rinsing. Fill one sink with wash water and
the other with rinse water.

2. Evaporative coolers require a seasonal maintenance checkup. For more efficient cooling, check your
evaporative cooler annually.

3. Run your washing machine and dishwasher only when they are full and you could save 1000 gallons
a month.

4. Use the garbage disposal sparingly. Compost instead and save gallons every time.

5. Keep a pitcher of water in the refrigerator instead of running the tap for cold drinks, so that every drop
goes down you not the drain.

6. Check your water meter and bill to track your water usage.
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Wash your produce in the sink or a pan that is partially filled with water instead of running water from
the tap.

Use a broom instead of a hose to clean your driveway or sidewalk and save 80 gallons of water every
time.

If your shower can fill a one-gallon bucket in less than 20 seconds, then replace it with a water
efficient showerhead.

Collect the water you use for rinsing produce and reuse it to water houseplants.

We're more likely to notice leaky faucets indoors, but don't forget to check outdoor faucets, pipes, and
hoses for leaks.

When you shop for a new appliance, consider one offering cycle and load size adjustments. They are
more water and energy-efficient than older appliances.

Time your shower to keep it under 5 minutes. You'll save up to 1000 gallons a month.
Install low-volume toilets.

When you clean your fish tank, use the water you've drained on your plants. The water is rich in
nitrogen and phosphorus, providing you with a free and effective fertilizer.

Put food coloring in your toilet tank. If it seeps into the toilet bowl, you have a leak. It's easy to fix, and
you can save more than 600 gallons a month.

Plug the bathtub before turning the water on, and then adjust the temperature as the tub fills up.

Designate one glass for your drinking water each day. This will cut down on the number of times you
run your dishwasher.

Don't use running water to thaw food.

Grab a wrench and fix that leaky faucet. It's simple, inexpensive, and can save 140 gallons a week.
When doing laundry, match the water level to the size of the load.

Teach your children to turn the faucets off tightly after each use.

Before you lather up, install a low-flow showerhead. They're inexpensive, easy to install, and can
save your family more than 500 gallons a week.

Soak your pots and pans instead of letting the water run while you scrape them clean.

Make sure you know where your master water shut-off valve is located. This could save gallons of
water and damage to your home if a pipe were to burst.

Turn off the water while you brush your teeth and save 4 gallons a minute. That's 200 gallons a week
for a family of four.

Make sure your toilet flapper doesn't stick open after flushing.
Make sure there are aerators on all of your faucets.

Install an instant water heater on your kitchen sink so you don't have to let the water run while it heats
up. This will also reduce heating costs for your household.
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30.
31.
32,
33.
34,

35.

36.

37,
38.

39,

40,

41.

42,

43.

44,

45.

46.

47.

48.

49.
50.
51.
52,

53.

Cut back on rinsing if your dishwasher is new. Newer models clean more thoroughly than older ones.
Bathe your young children together.

Winterize outdoor spigots when temps dip to 20 degrees F to prevent pipes from bursting or freezing.
Insulate hot water pipes so you don't have to run as much water to get hot water to the faucet.

Drop that tissue in the trash instead of flushing it and save gallons every time.

If your toilet was installed prior to 1980, place a toilet dam or bottle filled with water in your toilet tank
to cut down on the amount of water used for each flush. Be sure these devices do not interfere with

operating parts.

Install water softening systems only when necessary. Save water and salt by running the minimum
number of regenerations necessary to maintain water softness.

Wash clothes only when you have a full load and save up to 600 gallons each month.

Listen for dripping faucets and toilets that flush themselves. Fixing a leak can save 500 gallons each
month.

Cook food in as little water as possible. This will also retain mare of the nutrients.

Turn the water off while you shampoo and condition your hair and you can save more than 50 gallons
a week.

Choose new water-saving appliances, like washing machines that save up to 20 gallons per load.

Select the proper size pans for cooking. Large pans require more cooking water than may be
necessary.

Turn off the water while you shave and you can save more than 100 gallons a week.

If you accidentally drop ice cubes when filling your glass from the freezer, don’t throw them in the
sink. Drop them in a house plant instead.

To save water and time, consider washing your face or brushing your teeth while in the shower.

For hanging baskets, planters and pots, place ice cubes under the moss or dirt to give your plants a
cool drink of water and help eliminate water overflow.

Throw trimmings and peelings from fruits and vegetables into your yard compost to prevent from
using the garbage disposal.

Keep a bucket in the shower to catch water as it warms up or runs. Use this water to flush toilets or
water plants.

When you are washing your hands, don't let the water run while you lather.
Pre-treat stains before washing clothes to avoid re-washing.

Use the shortest wash cycle for lightly soil cloths.

Check washing machine hoses regularly for leaks.

Do not pre-rinse dishes except in cases of sticky or burn-on food.
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54.

Scrape off food with a utensil or used paper napkin when pre-cleaning for dishwasher.

LANDSCAPE BEHAVIORS

1.

10.
11.
12

13.

14.

15.

16.
17.
18.
19.

20.

21.

Check your sprinkler system frequently and adjust sprinklers so only your lawn is watered and not the
house, sidewalk, or street.

Avoid planting turf in areas that are hard to water such as steep inclines and isolated strips along
sidewalks and driveways.

Plant during the spring or fall when the watering requirements are lower.

Minimize evaporation by watering during the early morning hours, when temperatures are cooler and
winds are lighter.

Use a layer of organic mulch around plants to reduce evaporation and save hundreds of gallons of
water a year.

Divide your watering cycle into shorter periods to reduce runoff and allow for better absorption every
time you water.

Only water your lawn when needed. You can tell this by simply walking across your lawn. If you leave
footprints, it's time to water.

Adjust your lawn mower to a higher setting. Longer grass shades root systems and holds soil
moisture better than a closely clipped lawn.

Use the sprinkler for larger areas of grass. Water small patches by hand to avoid waste.

Use porous materials for walkways and patios to keep water in your yard and prevent wasteful runoff.
Direct downspouts and other runoff towards shrubs and trees, or collect and use for your garden.
Install a rain shut-off device on your automatic sprinklers to eliminate unnecessary watering.

Choose a water-efficient drip irrigation system for trees, shrubs and flowers. Watering at the roots is
very effective, be careful not to over water.

Reduce the amount of grass in your yard by planting shrubs and ground cover with rock and granite
mulching.

Remember to check your sprinkler system valves periodically for leaks and keep the heads in good
shape.

Don’t water your lawn on windy days. After all, sidewalks and driveways don't need water.
Water your plants deeply but less frequently to create healthier and stronger landscapes.
When watering grass on steep slopes, use a soaker hose to prevent wasteful runoff.

Group plants with the same watering needs together to get the most out of your watering time.

Remember to weed your lawn and garden regularly. Weeds compete with other plants for nutrients,
light, and water.

While fertilizers promote plant growth, they also increase water consumption. Apply the minimum
amount of fertilizer needed.
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22,

23.

24.

25.

26.

27.

28.

29,

Avoid installing ornamental water features and fountains that spray water into the air. Trickling or
cascading fountains lose less water to evaporation.

Buy a rain gauge to track how much rain or irrigation your yard receives. Check with your local water
agency to see how much rain is needed to skip an irrigation cycle.

Teach your family how to shut off your automatic watering systems. Turn sprinklers off if the system is
malfunctioning or when a storm is approaching.

Set a kitchen timer when watering your lawn or garden with a hose.

Next time you add or replace a flower or shrub, choose a low water use plant for year-round
landscape color and save up to 550 gallons each year.

Use a screwdriver as a soil probe to test soil moisture. If it goes in easily, don't water. Proper lawn
watering can save thousands of gallons of water annually.

Avoid over-seeding your lawn with winter grass. Once established, ryegrass needs water every three
to five days, whereas dormant Bermuda grass needs water only once a month.

Landscape with Xeriscape trees, plants and groundcovers. Call your local conservation office for
more information about these water thrifty plants.

30. If you have an evaporative cooler, direct the water drain to a flowerbed, tree, or your lawn.

31. Leave lower branches on trees and shrubs and allow leaf litter to accumulate on top of the soil. This
keeps the soil cooler and reduces evaporation.

32. Start a compost pile. Using compost when you plant adds water-holding organic matter to the soil.

33. Use sprinklers that throw big drops of water close to the ground. Smaller drops of water and mist
often evaporate before they hit the ground.

34. More plants die from over-watering than from under-watering. Be sure only to water plants when
necessary.

35. Water only as rapidly as the soil can absorb the water.

36. Aerate your lawn. Punch holes in your lawn about six inches apart so water will reach the roots rather
than run off the surface.

37. When you give your pet fresh water, don't throw the old water down the drain. Use it to water your
trees or shrubs.

COMMUNITY BEHAVIORS

1. Encourage your school system and local government to help develop and promote a water
conservation ethic among children and adults.

2. Make suggestions to your employer to save water (and dollars) at work.

3. Support projects that use reclaimed wastewater for irrigation and other uses.

4. Encourage your friends and neighbors to be part of a water-conscious community.

5. Pick-up the phone and report significant water losses from broken pipes, open hydrants and errant

sprinklers to the property owner or your water management district.
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MISCELLANEOUS BEHAVIORS

1. Install covers on pools and spas and check for leaks around your pumps.

2. Periodically check your pool for leaks if you have an automatic refilling device.
3. Use a commercial car wash that recycles water.

4. Don't buy recreational water toys that require a constant flow of water.

5. Use a grease pencil to mark the water level of your pool at the skimmer. Check the mark 24 hours
later. Your pool should lose no more than % inch each day.

6. When the kids want to cool off, use the sprinkler in an area where your lawn needs it the most.
7. Make sure your swimming pools, fountains, and ponds are equipped with re-circulating pumps.
8. Wash your car on the grass. This will water your lawn at the same time.

9. Bathe your pets outdoors in an area in need of water.

10. While staying in a hotel or even at home, consider reusing your towels.

11. When backwashing your pool, consider using the water on your landscaping.

12. When you have ice left in your cup from a take-out restaurant, don't throw it in the trash, dump it on a
plant.
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30.64 Site Landscape and Screening Standards

30.64.010  Purpose. The purpose of requiring landscaping and screening is to:

1.

2.

Improve the quality of air and discourage plant material that is high in pollen production.

Promote the visual image desired by the community through the use of low water, climate adaptable

plant materials.

Increase the compatibility of adjacent uses and minimize the harmfirl impacts of differing uses by
providing alternative buffering standards which will act as a visual barrier. The buffering standards
will also provide justification and mitigation for waivers to the design standards required elsewhsre
within this Title.

Reduce dust, noise, glare and heat; assist in wind control; and minimize water runoff onto streets.

Conserve natural resources, including water, in conformance with the Water Conservation Plan and/or

Drought Plan developed by the Southern Nevada Water Authority. (Ord. 2934 § 6, 8/2003; Ord, 2741 § 12
(pact), 5/2002)

30.64.020  Fences and Walls. Perimeter fences and walls are permitted and/or required in accordance with the
provisions of this section. An additional one foot of decorative embeliishment is permitted on each wall.

1. When Permitted. Unless otherwise specified in Tables 30.64-1 and 30.64-2, fences and walls not

required (but permitied) shall comply with this subsection (1). However, when constructed in
conjunction with a retaining wall, the specified maximum wall height may be increased to include the
helght of the retaining wall up to a maximum of twelve feet (127), subject to compliance with
30.64.050(4), unless otherwise specified in the Chapter. Security fences are permitted in conjunction
with Temporary Government Facilities in any zoning district, subject to the requirements for security
fences in 30.08.030 and Table 30.64-2.

A. Single Family Residential Devclopment and Multi-family Buildings not within a dwelling
group, Fences and walls may be up to six (6) feet in height except if within fifteen (15) feet of the
front property line or private sireet/easement (see Table 30.64-1 for front yard restrictions).
Fences or walls which meet the setbacls for accessory buildings shall conform to aceessory
building height restrictions.

B. Multiple Family Dwelling Group Development. Fences and walls shall be & maximum of six

Printed

__(6)feet high, shall be decorative if in the urban area, and shall be set back for landscaping along

streets ag required in Table 30.64-2 below.

C. Commercial and Special Development. Fences and walls over three feet in height are not
permitted within required street setbacks (10 foot minimum) unless required o buffer adjacent
uses as appraved by the Commission or Board, Any fence or wall within the street setback shall
be decorative. Congregate care, independent and assisted living, major school, and recreational
facilities may have fences and walls within street setbacks subject to approval by the Commission
or Board. Fences or walls within side and rear setbacks not adjacent to a sirest nor on the
property line shall not exceed six (6) feet in height.

D. Industrial Development. Fences and walls, including security fences and walls, are permitted
at a ten (10) foot maximum height around the perimeter of the development within the required
sethack when fence or wall is set back for required landscaping along streets. The maximum
hefght may be increased up to thirteen (13) foet to accommocdate additional height needed for
retaining walls.
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E. Vacant Property. Temporary fences may be constructed on vacant property, subject to the
height restrictions above, in order to control access and dust, and to prevent the dumping of
refuse. Walls within subdivided lots may be constructed per the requirements for walls within the
district,

F. Hillside Walls. Walls within hillside developments shall comply with the following.

s bt

2.

i—Walls-shatl-conforrn-to-the-topography-ofthe-site-
fi. To the greatest exient practical, walls shall incorporate the use of graduating steps.

iii. Walls shall either incorporate the use of native materials or be earth tone colors to match the
native soils and rocls.

iv. The use of decorative fences is encouraged around side and rear yards.
v. Decorative fences only shall be allowed around natural areas.

vi. The maximum cummulative height ofa series of retaining walls is thirty-six (36) fect where for
each nine (9) feet of vertical height, a six (6) foot horizontal offset shall be provided, and
where anything over nine (9) feet must be a decorative fence. (See Figure 30.64-1)

Required. Fences and walls are only required when shown in Tables 30.64-1 and 30.64-2.

Redundant Walls. This section establishes the general policy of not requiring redundant walls in
close proximity to each other that could cause unsafe or unhealthful conditions, such as gaps which
collect trash and/or trap animals and/or peaple. A redundant wall is not required when the adjacent
property owner agrees that the existing wall will serve as an adequate buffer, even if the existing wall
is less than six (6) feetin height, subject to a notarized letter of consent. Otherwise, a six (6) foot high
redundant wall shall be constructed as a buffer when required. The separation between the walls shall
be four (4) inches or less or at least thirty (30) inches wide. The gap at the end of any redundant walls
shall be secured with a see thru, locked gate which allows for access, visibility, and maintenance. The
area between the walls shall be kept free of debris and weeds.

Measurement of Fence or Wall Height. The actual height of fences or walls must meet the minimum
height requirement but may exceed the minimum height by up fo 1 foot.

A. Where the finished grade line of 2 lot is above or below the finished grade line of an abutting lot
or street, the finished grade shall be the point on the high side, except within the front yard of

Printed

single-family residences, which shall be measured from the low side.
B. An additional one (1) foot for lighting and/or decorative features is allowed on top of columns,

Gated Communities, Developments with interior private streets or drives may restrict aceess to the
development subject to the following:

A. Access gates shall be decorative and set back a minimum of 50 feet from the lip of gutter of the
street intersecting the street or drive for stacking of vehicles.

B. Egress gates shall be set back a minimum of 20 feet from the 1ip of gutter of the street intersecting

the street or drive.
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Guard enclosures and/or related equipment shall be set back a minimum of 20 feet from the right-
or-way line of the street intersecting the private street or drive, but need not conform to any other
setback, and may be located within the private street.

Access codes to the gates shall be provided to the Metropolitan Police Department and the Clark
County Fire Department.

T
L7

—Perimeterwalls-and gataa—eﬂslm‘"g—the cnmn'mnﬁ}r are pH‘n‘ﬁHPd up to Pight feet in height,

including within the front yards of lots facing the access control gates, or as permitted by

30,64.050(4) when constructed in conjunction with a retaining wall. (Ord. 322 § 12 (part), 6/2005; Ord.
3209 § 10 (pert), 5/2005; Ord, 2934 § 7, 8/2003; Ord, 2741 § 12 (part), 5/2002; Ord. 2573 § 14, (part) 2001)
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Fignre 30.64-1 Hillside Retaining Walls

1 @ decamntive fece permiticd
0% open on top

§' minimum offset must be

g&i , re-vegetated (typical)

36 axioum E?E

9 macinom
(typical}

Figure 30.64-15 Retaining Walls

T

6 - 10 Landscape Strip

Notes:

{, 6 maximum beisht for wall andior fence over retaining wall portion per 30.64-050(4)

Finished Grade / Low Side

2 A6 to 10 landscape strip mey be required per 30.64.050(4)

(Ord. 3209 § 11 (part), 3/2005)
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30.64.030 Landscaping.

4, 2. Landscaping Required. Except for mines, gravel pits, temporary uses, public facilities
without buildings, and the rear yards of single family dwellings, any disturbed area of a developed
property not accuplied by outside activity areas/storage areas, structures, parldng, driveways, drive
aisles, bus turnouts, and sidewalks shall be landscaped and maintained in a clean condition. Disturbed
areas designated for future development need not have live landscaping,.

5. b. Landscape Design Objectives.

A, 1. Landscape plans shall incorporate water conserving design which includes appropriate
soil, soil amendments to absorb and retain water and encourage the formation of deep root
systems, mulch, drainage, and microclimates, and includes groupings of plants with similar water
requirements on an irrigation line. Grading and hydrology should whenever possible be designed
to maximize the use of storm water for on-site irrigation.

B. 2. The selection and orientation of plant material on the south and west sides of buildings is
preferred to promote energy conservation and solar gains.
6. ¢. Live Landscaping.
7.

1. All required landscaping shall be planted with live plants, except as provided in subsection (a)
above. For property which has an elevation of 4,000 feet above sea level or more, natural and
native landscaping is encouraged to be preserved and included into landscape area.

2. 'Trees shall not be planted within approximately three (3) feet of a dedicated right-of-way, public
access easement, or public utility easement running parallel to a dedicated right-of-way.

3. Any tree within 5' of a sidewalk, street, public utility easement adjacent to a street, or wall shall
be planted with a root shield designed to redirect root growth.

4. Efforts to keep and maintain existing drought-tolerant trees, especially if mature, are highly
encouraged.

d. Maintenance.

e 1. Fences, walls and landscaped areas shall be maintained.

~ o 2. Landscaped areas shall not be used for parking of vehicles, display of merchandisc or other

uses detrimetal to the landscaping; however, signs are permitted per Chapter 30.72.

s 3, Any required plant material that does not survive, or sustains severe damage, shall be
replaced within ninety (90) days.

s 4. Landscaping required outside decorative fences and walls shall be maintained through a
maintenance agreement. Whenever a landscaping area is an easement or is located within a
common lot, the easement or common lot shall be shown on any major or minor subdivision map.

All areas specifically intended for landscaping purposes shall be shown on required iinprovement
plans.

e 5. Ifasidewalk is established behind landscaping, or if the sidewall meanders, a public access
easement must be granted and the sidewalk and any landscaping shall be subject to the provision

of a maintenance association and a license and maintenance agreement approved by the
Department of Public Works.

Printed
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Plant Materials.

1. Exceptfor single family residential development, all required plants shall consist of materials
selected from the plant list in Appendix C, Plant Materials, and/or as recommended for local use
by the Las Vegas Valley Water District’s Desert Demonstration Gardens Self-Guided Tour &
Southern Nevada Plant List, excepl that all cactus, and annual and perennial flowers, are
permitted. If the genus is listed, all varieties of that genus are permitted, even if all common

f

s are ot listed;except-where-speeifieatly—prohibited—Adl-stock-shall-conform to_the

standards Tisted in the "American Standards for Nursery Stock" as required by section 555.200
(Standards for Nursery Stock) of the Nevada Administrative Code. The use of plants listed in
Appendix C, part 7, Allergenic Potential List, are discouraged. The following plants are expressly
prohibited in all developments:

A. European Olive trees, all fruiting varieties;
L

B. Fruitless Mulberry trees; and

L]

C. Any plant listed on the Nevada State Department of Agriculture’s noxious weed list. As
shown in Appendix C, Part 8.

2. Anoasis is an area where non-drought tolerant landscaping designs are permitfed. Plants not
listed in Appendix C, Plant Materials, and/or not recommended for local use by the Las Vegas
Valley Water District’s Desert Demonstration Gardens Self-Guided Tour & Southern Nevada
Plant List, may be used in an oasis i they are grouped in separately programmed irrigation areas
according to their water requirements providing that:

A. The area of the ozsis shall not exceed one percent (1%) of the vet area of the development;

B. The oasis is not located within the required street frontage landscaping.

3. Altemnative plant materials may be approved by the Zoning Administrator by an
administrative minor deviation per Table 30.16-8, where documentation is provided by the
applicant from the State Department of Agriculture, the Las Vegas Valley Water District or a
publication cqual and acceptable to the Zoning Administrator indicating that the plant is drought
tolerant and is not an invasive or noxious plant. (Ord. 2741 § 12 (part), 5/2002)

Trrigation. A water conserving irrigation systemn is required for all landscaping. Drip or similar
systems with no over spray shall be used when irrigating non-turf vegetation. Irrigation systems shall

Printed

— be-maintained-iti-good-operzsting-condition. The use of irrigation systems which ufilize reclaimed

wastewater is preferred, and required for golf courses as soon as a source of reclaimed wastewater is

available, Restrictions for over spray shall not apply when water used will be provided by one or more
of the following methods:

1. Water is provided for the applicant’s own wells or appurtenant or transferred water right which

can be legally used to irrigate the property on which a golf course is developed;

Water is provided by the water purveyor; however, the applicant must contribute to an exterior
waltet efficiency retrafit program approved by the water purveyor to offset the impacts on water

resources and system delivery capacity in an amount equivalent to two (2) times the amount of
water used to irrigate turf.
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L.

3. Groundwater provided from the shallow aquifer. Applicant may develop and provide the
groundwater at his/her sole cost, or may compensate the appropriate water district (o develop
ground water pursuant to an agreement with the district. The agreement must have been executed
by both parties at the time of the application.

g.  Swales. Within landscape areas greater than six (6) feet in depth, a two (2) foot wide minimum
swale shall be provided adjacent to sidewalks unless a perimeter fence or wall is constructed within
two(2) feetof tiesidewatk:

Storm Water Detention/Retention Basins. When provided, private on-site detention/retention
basins which are not paved or riprapped shall be landscaped if in non-single family residential
development to enhance the natural configuration of the basin. Grading, hydrology and landscape
plans should be integrated to make maximum use of site storm water runoff for supplemental on-site
irrigation purposes.

Ground Cover, Any portion of a landscape avea not planted shall be covered with decorative rock,
bark, mulch or other material suitable for reducing dust and evaporation, and improving the zesthetic

appearance of the area. Non-porous materials should not be placed under the mulch where plants
exist.

Turf, Turf limitations apply as follows:

1. Development within subdivisions approved after July 1, 1992 shall not impose restrictions which

require the use of turfin landscaping or which prevent the use of xeriscaping as an alternative to
furf

2. The maximum slope of a turf area shall not exceed thirty-three percent (33%);

3. Turf areas shall not be located within six (6) feet of a street, curb, paved surface other than a
single-farnily residential driveway, o sidewalk if adjacent to a paved surface.

4. Except within single family residential development, no area of turf shall have 2 width or depth
less than ten (10) feet. This area may be less than ten (10) feet wide if adjacent to a planter bed or
other landscape area which will catch overspray;

5. Theareaof turf within multiple family dwelling groups and non-residential development, except
for parks, cemeteries, and schools, shall not exceed 30% of the landscaped area within the
development; and

Printed

6. Theareaof turf within the front yard of single-family residential lots shall not exceed fiffy percent
(50%) of the net area of the front yard; and

7. Golf courses, shall be limited to a maximum of 90 acres for 18 holes and 10 acres for a driving
range;

A. The turf limitation of golf courses may be exceeded if the applicant demonstrates to the
satisfaction of the water purveyor that irrigated turf, in excess of the amount specified, will
have no significant impact on water resources or water peak demand delivery capacity,
because water used for the additional turf will be provided by one or more of the following
methods:

i. Water provided from applicant’s own wells or appurtenant or transferred water rights
which can be legally used to irrigate the property on which the golf course is developed;

il. Water provided from the water purveyor. However, the applicant must contribute to an
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exterior water efficiency retrofit program approved by the water purveyor to offset the
impacts on water resources and system delivery capacity, in an amount equivalent to two
(2) times the amount of water used by the turf grass;

iii. Groundwater provided from the shallow groundwater aquifer. Applicant may develop
and provide the ground water at his sole cost or may compensate the appropriate water
district to develop ground water pursuant to an agreement with the district. The

agreement-must-have been-execuled by both parties at the time of the application;

B. The restrictions for turf area shall not apply to any property that is the subject of a
development agreement between the county and the owner or former owner of the property;
provided, the development agreement is in effect as of April 5, 2000 and at the time of
commencement of construction of the golf course.

k. Required Trees. Trees shall be planted as required in Tables 30.64-1 and 30.64-2, and as shown in
Figures 30.64-4 through 30.64-14, if large fifteen (15) gallon trees are being planted. Trees located
beneath or adjacent to overhead power lines are not required if the power company certifies that the
landscape requirement poses a hazard. Unless otherwise specified by the Commission or Board, trees
and alternative distances can be provided as follows:

18

One large tree (at maturity will be 40 feet or higher and have a minimum 20 foot spread) is
required for each thirty linear feel of street or property line frontage.

One medium tree (at maturity will have a minimum 20 foot spread) is required for each twenty
linear feet of street or property line frontage.

One small tree (at maturity will have a less than & 20 foot spread) is required for each ten linear
feet of street or property line frontage.

These distances may be increased i:ry ten (10) feet if twenty-four (24) inch box trees are planted
instead of fifteen (15) gallon irees.

A variety of species and appropriate clustering of plants to provide a homogeneous buffering
effect are encouraged within the landscape area.

. Landscaps Strip.

1.

Sidewalks, drive aisles, and driveways providing access from the street to and within the

__development are permitted within a landscape area or strip.

Printed

Except as required by Tables 30.64-1 and 30.64-2, sidewallcs that encroach into landscaped aveas
(are offset from curb or meandering) may be provided subject to the following:

i, Sidewalks shall maintain a minimum three (3) foot offset from the curb and may then be
located anywhere within the area between the curb offset and the front or side street setback
unless otherwise specified within this Title or per the Director of Public Works,

i. Areas between the sidewalk and the curb shall be landscaped.
iii. A landscape area as required shall be provided within the distance between the curb and the

front setback, shall contain the quantity of plant materials as required per Figures 30.64-8,
30.64-9, 30.64-10 and/or 30.64-13, and shall abut the sidewalk,
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iv. The tree spacing may be increased by ten (10) feet.

v. Ifasidewalk meanders or is installed behind landscaping (offset from curb), 2 public access
easement must be granted.

vi. 5 by 5'wheelchair turnouts at 200" intervals are required if sidewalk is less than five feet (3')
wide.

3. When dedication for bus turnouts is required, the landscape strip is not required adjacent to the
bus turnouts.

m. Certificate of Compliance. A Certificate of Compliance stating that landscape materials have been

installed per this title shall be signed by the property owner or contractor and submitted to the Building
Official.

1. Single family residences may be occupied prior to the landscaping being installed if the developer
or property owner signs a Certificate of Compliance prior to the issuance of building permits
stating that all required landseaping shall be installed within six (6) months of the date of the
Certificate of Occupancy.

2. Buildings other than single family residences may be occupied prior to the landscaping being
installed; however, the required landscaping shall be installed prior to final Certificate of
Occupancy.

3. If drought restrictions established by this Title prohibit the planting of landscaping during
specified months, the required landscaping need not be installed until 60 days following the date

from which planting is permitted to resume. (Ord. 3094 § 3, 7/2004; Ord. 3062 § 4, 5/2004; Ord. 3020 § 3,
2/2004: Ord, 2934 § 8, 8/2003)

Figure 30.64-2 Planter Design

Trees shall be minimum

Roat shicld terquired forany % Sl
ithi gallon unless
tree plamied within 5' of a it e
sidewalk or road otherwise speciiiec.
il ,__Decoralive fence
i or screen wall
Printed
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Figure 30.64-3 Swale Design

Slope down from
building and sidewalk

Street

2" minimum swale
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30.64,040 Secreening and Buffering Requirements. Tables 30.64-1 and 30.64-2 establish the minimum screening
and buffering requirements for development as depicted in Figures 30.64-4 through 30.64-14.

Figure 30.64-5 Figaic 30.04-7

Figure 30.64-5

4 OR OR OR
Y Figure 30,64-6° Figure 30.64-6 Figure 30.64-8
Figure 30.64-5" Figure 30.64-7 Fignre 30.64-9
OR OR OR
[Figure 30.64-6 Figure 30.64-8 Figure 30.64-10
[Figure 30.64-4 Figure 30.64-4 Figure 30.64-4
No wall required in Community  [Noise attenuating wall required  [Noise attenuating wall required
District 5. per NDOT? standards. per NDOT? standards,
When adjacent to rural residential [When adjacent to suburban or
use: Six (6) foot rural residential use: Figure

minimum/meximum decorative  [30.64-11 with one iree per thirty
wall (may be eliminated inrural |(30) feet. Wall may be eliminated
erea by an administrative minor  Jin rural area by an administrative
deviation). minor deviation.

[Figure 30.64-8 when fronting an |[fa wall or fence is not required, {Ifawall or fence is not required,
‘|a collector or arterial street exceptla five foot maximum decorative  Ja five foot maximum decorative

- {wall or fence is not required. A |fence may be permitted (fence  |fence may be permitied.

six foot maximum decorative need not be decorative in rural
fence may be permitted (fence  [areas; or, with administrative

eed not be decorative in rural inor deviation approval, if
areas; or, with administrative adjacent properties have similar
inor deviation approval, if fences).

adjacent properties have similar
 |fences).

" IWhen wall is on side or rear yard, [When wall is on side or rear yard, [When wall is on side or rear yard,
 lsee 30.64.050(a)(4) and Figure  [see 30.64.050(a)(4) and Figure e 30.64.050(2)(4) and Figire
- 130.64-15. 64-15 30.64-15

Cchiractér oft i

(Ord. 3229 § 12 (part), 6/2005; Ord. 3209 § 10 (part), 3/2005; Ord. 3106 § 11, 8/2004; Ord 3008 § 8, 12/2003; Ord. 2934 § 10 (part), 8/2003; Ord.
2741 § 12 (part), 5/2002)

Prinied :
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Tablé 30.64-2 Non-Single-Timily Residential Scrcening and Landscape Buffér Requirements'
: iome i ! ,_

il &

sé Developmen

Figure 30.64-9

Figore 30.64-13

Figure 30.64-13

Figure 30.64-13 (except as

11 with one tree per

OR penmitted by
Figurs 30.64-10 30.64.020(1)(C))
Ad Figure 30.64-4 Figure 30.64-4 |Figure 30.64-4 Figure 30.64-F
1y In the rural aren, only the |Noise attenuated wall not {Decorative wall reguired, {Decorative wall required,
r noise attenuating wall per [required. In rural area,  [oeed not be noise need not be noise
; INDOT? standard is [andscaping not required, [attenuated, In rural area,  [attenuated. In rural area,
‘frequired. tandscaping not required. |landscaping not required.
When adjacent fo rural  {When adjacent to any [When adjacent to any [When adjacent to any
residential: Figure 30.64- |residential® use: Figure  |residential’ use: Figure  |residential * use: Figure

30.64-11 with one tree per{30.64-11 with one tree per

30.64-11 with one tree per

1 rear yard not adjacent

- [twenty (20) feet. When  ftwenty (20) feet. Wall twenty (20) feet. Wall twenly (20) feet. Wall
ladjacent to subwrban or  |may be eliminated in the [may be increased to ten  may be eliminated in the
lcompact residential: rural area by an (10) feet. Wallmay be  |roral area by an
igure 30.64-11 with one |administrative minor leliminated in the rural administrative minor
: |tree per 30 feet. Wall may {deviation. area by an administrative |deviation.
: |be eliminated in the rural minor deviation.
: larea by an administrative
minor deviation.
' “IWhen wall is on the side [When wall isonsideor |When wall is on side or  [When wall is on side or

rear yard not adjacent to a frear yard not adjacent to a

rear yard not adjacent to a

{fo a street, see 30.64.050 |street, see 30.64.050 (a)(4){street, see 30.64.050(a)(4) [street, see 30.64.050 (a)(4)
[(a)(4) and Figure 30.64- [and Figure 30.64-15,If  [and Figure 30.64-15.1f  |and Figure 30.64-15. If
“{15. If adjacent to a street, [adjacent to asireet, the  |adjacent to asireet, the  ladjacent to a streef, the
¢ {figures 30.64-9 or 30.64- |beight of any retaining  {height of any retaining  |height of any refaining
- 110, wall shall not exceed wall shall not exceed wall shall not exceed
: thirty-six (36) inches. thirty-six (36) inches thirty-six (36) inches.
except when screening
outside storage (see
ouiside storage below).
¢ [Not applicable. Per Table 30.44-1. aximnum height up to  [Per Table 30.44-1: Walls
rﬂfjﬂeen (13) feet when  |cannof be located within
any height over ten (10)  |the setback.
feet is for retaining wall.
When adjacent to non-
industrial uses, eight (8)
foot minimum scresned
"|fence or wall required.
When adjacent to street,
must comply with Figore

30.64-8, except screened
fence or wall may be
lincreased to ten (10) feet

iwithout additional

landscaping.

Walls/fences permitted  [See Table 30.44-1 for

above may be security  [special uses and airports

walls. within the P-F Distriet
which permit security

Iwalls.

Figure 30.64-14

[Figure 30.64-14

Figure 30.64-14

Printed
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A decorative fence

enclosing outdoor space
adjacent to not more than
fifty percent (50%) of a

commercial bullding, is
permitted if no closer than
three (3) feet to the

'§710 (pait), 3/2005; Ord,

Tigure 30.644 Freeway Bufier

Decorative noise
attenuated wall

b m—

Printed

Trecway

One largs tree (15 gallan) required every 50 linear feet, generally

spaced 50 feet apart, or

One tree for every 100 feet if 24" box trees, generally spaced

100 feet apart; ot

Plants, such as stuubs, vives, ar ground cover which when fuli
grown will cover 50% of the wall surface facing the frceway

Tural areas: Wall need not be decorative

Chapter 30.64: Site Landscape and Screening Stancards

30.64-13
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Tigure 30.64-5 Streel Buffer~ Wall Offsets

Mimrker of frees required: per 30.64.03XK)

One medivm or large tree required in each 4 x4 (or grester) tree well; alternatively, if rural
sireet standards apply, trees planted inside the wall per 30.69.030(k) are permitted

Tree wells are encouraged to be located on vommon property lines

Rucal Areass Wbl need not be decorative
Sidewalk not required if rural standards apply

NOIES.

L. Trees are not required when their [ocation canflicts with septic system separation requirements
2 Maimun/mininnm wall height inay be increased in sccardance with 30.64.05(4)

{0rd. 3209 § 11 (part), 3/2005; Ord. 2934 § 12 (part), §/2003)

Figure 30.64-6 Fence with Landscape Screen

& mand . 3
decorative fence
(columns with waoaght
iren or ofher opening)

: .

(LT LT wlal | s

|
St = = e

Number au siz of traes veqired: per 30.64.030(0)
Shrubs sufficient to sereen rear yards, yenerally spaced 5 feet apart

Rural Areas; Fence need not be decomtive
Sidewalke not sequired if rum! starlvds apply

(Ord. 2934 § 12 (part), 8/2003)

Printed
Chapter 30.64: Site Landscape and Screening Standards June 2, 2005
30.64- 14



Fgure 30.64-7 Fence Off-Sets

8 meviinurfnivimm deoontive
fee cndusns with wovght fron
or alfier opeting,

Mot of trees requirect per 30.6%030(K)

Qe e tree required in each 6 10 e oifiet (altemaiive 4 x4' offet
peurritted culy when andseping is bebind fence)

Rural Areas: Fences need ot be deonative
Sirtewallenot required if el stdds apply

(Ord. 2934 § 12 (part), 8/2003)

Figure 30.64-8 €' Landseape Strip with Wall
6 maximum/minimua walt

o
e Ly @ by e s
2 . } |ﬁ| l \ j l \Sule.wulk

- Street

Number of trees required: | per 20 linenr feet of street frontnge (excluding drivewnys),

genemlly spaceq 20 fesTapar.

Landseape strip nust be 3' minimum/6" average, with 6' minimum adjacent to teees,

Wl or fence is not required for single fauily residential developmeni fronting on
collector or arterial sirects,

Wall may be incresed lo 8 if average londscape atrip is incrensed to 10", or wall may
be Incrensed Lo accordance with 30.64.050(4).

Sheubs shill be designed to cover more than fifty (30) peresnt of the landscaped atea
wheu matuve, and may be sronped if distibuted along entive stip

Rueal arens: Walls need not be decorative.

(Ord. 3209 § 11 (part}, 3/2005; Ord. 3106 § 12, 8/2004)

Printed
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Figure 30.64-9 10" Landseape Strip with Wall or Fence

6 maximum/miniom
decorative wall or fence

lo

TJ’J}-LA. i b ;_.x;{&-,l—‘-J—-‘-—_huin..* p e e

Ll e by P
R 0T IR | [ b

L_Ai—

Sm:c;
Number of frees required: 1 per 20 linear feei of street frontage, (excluding driveways)
generally spaced 20 feei apart
Landscaps strip must bs 6 mininum/10' average

Wallffence may be increased to 8 if average landseaping is increased to 15, or wall may be
increased in accordance with 30.64.050(4)

Shubs shall be designed to cover more than fifty (50) percent of the landscaped area when
\natuee, and may be grouped if distributed along entire strip

Rural arcas; Fences'walls need not be decomtive

(Ord. 3209 § 11 (part), 3/2005)

Figure 30.64-10 6 Landscape Strip with Fence

& maxinunymininim decorative fence
(columns with wrought iron or other opening)

[T T [ e
T R

Street

Nunber of trees required; 1 per 20 linear feet of streef frontage, generally
spaced 20 feetapart

Tandseape strip must be 3 minimumn/6! average/6' minimum adjacent ta trees
Fence can be itcreased to §' if average landseaping is nereased to 10

Qheutbs shall be loested to cover more than fifty (50) percent of the landscaped area
when rosture, and may be grovped if distributed along entire skip,

Rural areas: Fence need not be decorative

Printed
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Figure 30.64-11 Buffer Adjacent to a Less Intensive Use

5.5' minimum square pocket planting 6' decorative
or [andscape strip buffer wall at
property Hme

5 ;

TR, ) R OO 4y R . 11 (L

Whete adjacent property is developed, trees shall be 24" box large evergreen
trees to quickly mature and cover the distance between trees.

Quantity of trees per Tables 30.64-1 and 2

Rural area: Wall need not be decorative

Figure 30.64-12 Intense Buffer

¢ tive buffer wall
Paotential residential property BeepritSaters

e

L J: Potential commercial /industrial site or street
20" maximum

Trees shallbe 24" box large everercen lrees designed fo expand and screen
the digtance between trees and planted in off-set rows. )

Whete intense landscape buffering is required along a streel, the landscaping
shall be installed on the street sidle of the wall.

Whex adjacent to street, shrubs shall be located fo cover more than fifty (50)
percent of the landscaped area and may be grouped if distributed along entire strip,

5.5 foot minimum square pocket planting or 10" landscape strip.
Wall height may be increased in accordance with 30.64.050(4)

Rural area; Wall need not be decorative,

{Ord, 3209 § 11 (part), 3/2005)

Printed
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Figure 30.64-13 Street Landscaping

e T AT e
A R . Y—
rﬁ’\}}‘;\/"‘\b\%\\r/ =

Street

Mumber of trees required: per 30.64.030(k)
Landscape strip must be 3' mininuny6' average, with 6 minimun adjacent ko tees

Shrubs shal! be designed to cover more than fifty (50) percent of the landscaped area
and iy be granped if dishibuted plong evtire strip

Fences and walls are not permitied within a required setback ualess required by the
Commission or Board ar to sereen outside uses ( See Table 30.64-2)

(Ord. 2934 § 12 (part), 8/2003; Ord. 2778 § 3, 7/2002; Ord. 2764 § 5, 6/2002)

Printed
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Tigwre 30.64-14  Parldng Lot Landscaping
(Not required within parking gamges)

Istands can be designe at the end of rovs, letween rows, or both

Ore laige free shall bs provided far every 8 parking spaces, or one medivmtree may be

substitited for every 6 spaces, with trees peverally distrilnrted throughout the parldng Lot

Parking adjacent o ofher trees veed oot be fretuded

The total puinber oftrees way be reduced by 20%1f 10%ar mote af the parking lot is
|andseaped, xetiscaped, or finisked with a penmeable surface or pavers

Parking lofs which existor wewe approved priorfo March 2000 can bz retrofitted.
resulting in & 10% parking reclnetion

Rﬂisadcmhmquiredﬁrlandmu;xislﬂms
and st be more than 2" above the level
of groucd cover to mtain water.

24 benetrees shall e plarged within all diaireod plarters

Printed
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Figure 30.64-15 Retaining Walls

H @
m
& = & maximum
| wall or fence
6" mazinum .5
wall or 2
feuce & -
9' maximum fox Fpessmms < R
retaining wall ar 1
eombined E
wall/refnining 3 T
,u__ml[A__,ﬁ_____% retalning wall
J1
reinining wall ;

|
,t

Finished Grade / Low Side
Notes:
(1) 3 mintuum retining wall plas 6" maximum wall (or fence) is permitted per 30.64.050(n)(4)(A}
(2) 6" retnining wall pius 6 fence or wall (need uof be apen) is pevmitted per 3N.64.050()ANE).
NOTE: Within required street sefbacls (where a wall or fence is ofherwise not permitted), r retalning
wall only may be consfrueted fo a maximum helght of three fect (3

(Ord. 3229 § 12 (pat), 6/20050rd. 2573 § 14 (pax), 2001; Ord. 2510 § 14 (part), 2000)

Printed
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30.64.050  Alternative Standards.

a. Tences and Walls, Except for fences and walls within the front yards of single family residences,
fences, walls and hedges over six (6) feet in height are permitted within required setbacks when:

1

The Commisslon or Boatd determines tha a fence or wall over six (6) feet is required to mitigate
the effect of a use on an adjacent use with the approval of a related land use application.

The Zoning Administrator determines that additional height, up to eight (8) feet in overall height,
is appropriate with an administrative minor deviation application and notarized letters of consent
from adjacent developed property owners.

The Zoning Administrator determines that additional height, up to the height permitted for
accessory structures, is appropriate for an open decorative or chain link fence and/or lighting
enclosing a game area, with an adminisirative minor deviation application and with notarized
letters of consent from adjacent property owners.

Retaining walls shall not exceed a maximum height of three feet (3”) except as permitted by
subsections (A) or (B) below. However, in no case shall walls (including retaining walls) for
commetcial development exceed three feet i height above the finished grade of the sireet (or

sidewalk if constructed) within required street setbacks (see 30.64.020(1)(C)). (Also see Table
30.64-2 for Qutside Storage)

A. Adjacent to developed properfy whose elevation is lower than the developing property, &
retaining wall or combined wall/retaining wall may be permitted to a maximum height of
nine (9°) feet. (See Figure 30.64-15)

i, Alternatively, a retaining wall system (hillside development) may be permitted per
Figure 30.64-1.

B. Specified maximum wall heights may be increased to a maximum of twelve feet (6" wall plus
6 retaining wall) for the following, subject to the landscape provisions specified and

compliance with subsection (5) below (See Figure 30.64-15):

i, Subdivision walls (perimeter or interior) along any local or private street shall provide a
six-foot (6°) landscape strip (see Figure 30.64-8).

ii. Perimeter subdivision walls along any collector or arterial sireet shall provide a ten-foot

(107 landscape strip (see Figure 30.64-9),

iii. Walls adjacent to non-developed property (no additional landscaping required).

iv. Walls adjacent to developed propertics when the finished grade of the developing
praperty is lower than the finished garaged of the developed properfy (no additional
landscaping required).

Retaining walls shall not exceed two (27) feet within any sight visibility zone.
The Director of Public Works and/or the Director of Development Services determines that a wall

is required to protect property or public safety. The height and design of such a wall, including
those within flood control facilities, shall be as required.

b. Adjustments to site landscape and screening standards. Proposals to viilize standards different
from those provided elsewhere in this chapter may be considered in light of the unique characleristics
of an individual site, including those created by the shape and location of property, design of existing

Printed
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or proposed structures, and the operation of the uses proposed for the site. Adjustments to site
landscape standards include those related to screening and buffering, placement and amount of site
landscape materials, parking lot landscaping, amount of turf, and the location of fences and walls. The
determination of the acceptability of such adjustments shall be based upon consideration of the
following:

1. The provision of landscape proposals to reduce environmental problems and to further the

30.64.060

County s-eompliance with the Eederal Clean Air Act Amendments of 1990 such as, but not

limited to, increased use of allowable [andscape species which increase the absorption of carbon
dioxide and production of oxygen, and produce low amounts of pollen.

2. The ability of the proposed standards to result in the same or improved screening and buffering
function as results from the standards of Table 30.64-1

3. The ability of the proposed standards to pravide the same or enhanced visual character to the site
as would result from the application of the landscape requirements for which alternative standards
are being offered.

4. The ability of the proposed standards to maintain water demand equal to or less than thal
anticipated to be required by the installation and maintenance ofthe landscape plan and materials
for which the alternative standards are being offered.

5, The ability of the proposed standards to result in site landscaping that maintains or increases the
site development compatibility with that of adjacent sites in the manner anticipated through the
application of the landscape requirements for which alternative standards are offered.

¢. The Commission or Board may approve modified standards, including reduced or additional
landscaping or fence height, as a condition imposed in conjunction with the approval of 2 land use
application or by a waiver of standards application per Table 30.16-7, which, in their estimation, will
hetter accomplish the purposes of this Chapter. In addition, the specialized requirements within Table

30.44-1 shall supersede the requirements of this Chapter. (Ord. 3229 § 12 (part), 6/2005; Ord. 3209 § 10 (part),
3/2005: Ord. 2634 § 9, 8/2003; Ord. 2769 § 105, 7/2002; Ord. 2573 § 14 (part), 2001)

Water Features. Vatiances or waivers to the use and size restrictions within this Section shall not be
permitted and the Zoning Administrator shall not accept such an application. As the conservation of water
resources 1s vital to the general prosperity, health, safety and welfare of the County, the development of
water features for recreational, scenic and landscape purposes shall be severely limited, Any water feature
permitted under this Section shall only be permitted if the system is designed to te-circulate watet within

“the feature.”

Printed

1. Swimming Pools, Swimming pools are considered to be accessory uses in all disftricts when not a
principal use of the property. All pools (above ground and below grade) shall comply with the

following. Swimming pools which exceed the perm itted area shall only be permitted in accordance
with subsection (2) below (Manmade Lakes),

A. Pool water line must be a minimum five (5) feet away from the required front yard and shall not
be constcted actoss a property line.

B. All pools must be enclosed by a minimum five (5) foot high fence or wall (which may be a
building wail) with self-closing and self-latching gates or doors, the latching device being located
on the inside and not less than four (4) feet above the ground designed to prevent access to the
pool without going through the gate. If visible from the street then the pool must be surrounded by
a decorative wall,
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As a further precaution, it is suggested all doors and windows shall be self-closing and self-
latching, and a non-climbable five-foot fence be constructed to separate the pool/spa from the
residence (see Figure 30.64-16).

Waterfalls or other decorative features associated with a pool may encroach into a yard setback,
must conform to maximum wall height, and meay not cross a property line.

Within developments vther than-single-family residenc urface area of outdoor

swimming pools for a development shall not exceed the following.

i. Four percent (4%) for the first ten (1 0) acres or less and four-tenths percent (0.4%) for the
additional total development area that exceeds ten (10) acres.

iif. For a resort hotel, an additional five (5) square feet will be allowed for each guest toon.

iv. Area in addition to that permitted in subsections (i) and (ii} above may be permitted ifin
conformance with the provisions Subsection (2) below.

2. Manmade Lakes. Manmade lakes are prohibited, except for the following.

A,

B.

A body of water constituting 4 wetlands project or Jocated in a recreational facifity which is
owned or operated by a political subdivision of this State and that utilizes nonpotable water.

A body of water which is located in a recreational facility that is open to the public and owned or
operated by the United States of America or the State of Nevada.

A body of water which stores water for use in flood control, in meeting peak water demands or
for purposes relating to the treatment of sewage by a political subdivision of this State.

A body of water which stores water for use by the Las Vegas Valley Water District or by a water
district oreated pursuant to NRS Chapter 318.

Bodies of water located on a golf course or a cemetery which are used for the purpose of storing
itrigation water for the same and which have a combined aggregate surface area less than five and
one-half percent (5.5%) of the total golf course or cemetery ared, respectively.

A body of water which stores and distributes water or reclaimed wastewater for use by an
irrigation district created pursuant fo NRS Chapter 539.

Printed

A body of water which stores water used in a mining reclapiation project

A body of water which is located or is proposed Lo be created within a nonprofit youth camp for
the benefit of youth in learning and experiencing watercraft activities and water safety.

A body of water, with no limitations on its area, which may include decorative, recreational
andfor entertainment features, located at a resort hotel, provided it i subject to the following.

i The resort hotel demonstrates that the resort hotel benefits the community and is in the public
interest as evidenced by the approval of the resort hotel under this Title, provided, that the
bodies of water or features are shown on the plans and advertised in the notice of public
hearing.

ii. Theapplicant demonstrates o the satisfaction of the water purveyor that the proposed body
of water will have no significant impact on water resources or water peak demand delivety
capacity, because of the use of one (1) or more of the following methods. The method or
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methods used shall be the highest priority method or methods feasible, as reasonably
determined by the appropriate water district, as listed in the following priority order. The
applicant shall submit a Water Efficiency Plan to the water purveyor, which must be
approved by the water purveyor prior to the issuance of permits.

(a) Use of well water if the propetty upon which the body of water is located is part ofa
single development that has appurtenant non-revocable water rights existing on or before
July 11995

(b) Use of groundwater from the shallow groundwater aquifer.

(€} Use of reclaimed wastewater from & municipal system or the subject property. If the
applicant contributes to an exterlor water efficiency retrofit program approved by the
water purveyor to offset the water resources used, in an amount equivalent to the amount
of water used by the body of water.

(d) Use of water from the watet purveyor. However, the applicant must contribute to an
exterior water efficiency retrofit program approved by the water purveyor to offset the
impacts on water resources and system delivery capacity, in an amount equivalent to two
(2) times the amount of water used by the body of water.

iii. The applicant must submit an efficient water use plan for the entire resort hotel to the water

purveyor. The applicant must receive plan approval from the appropriate water district before
issuance of any building permits for the body of water.

iv. Ifreclaimed wastewater or water from a shallow aquifer will be used, the property may be
subject to the approval of an effluent management plan and/or an appropriate sewer
surcharge fee for discharging excess conventional pollutants from either process into the
municipal sewer system. If excess Total Dissolved Solids (TDS) is discharged, the property
must fund salinity reduction programs through the Clark County Sanitation District for
reducing the total TDS use equivalent by the amount of the excess TD3 contributed.

3. Manmade Decorative Water Peatures. The water surface arca of outdoor manmade decorative water
features for a single development shall be limjted as follows. Decorative water features which exceed
the permitted area shall only be permitted in accordance with subsection (2) above (Manmade Lakes).

A. Two percent (2%) for the first ten (10) acres or less and two-tenths percent (0.2%) for the
additional total development area that exceeds ten (10) acres.

B. For a resort hotel, an additional two and one-half (2 72y square feet-foreach room-used-for————————
sleeping accommodations.

C. Tor a resort hotel, additional area shall be allowed where:

i, The water is from a shallow groundwater aquifer system, which may be operated in
conjunction with & system using reclaimed wastewatet resulting from the use of potable
water and the subsequent on-site treatment of the used water, on the single development.

However, any such reclaimed wastewater may be used only to the extent that shallow
groundwater is unavailable.

it. Any additional water features using shallow proundwater or reclaimed wastewater generaled
on the site, as provided above, do not, in aggregate, exceed an additional square footage

Printed
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increment equal to the amount of cutdoor manmade decorative water features calculated
under subsections (A) and (B) above.

iii. The necessary groundwater permit and water treatment process approvals have been obtained
from the appropriate agencies having or asserting jurisdiction.

iv. A deed restriction has been recorded stating that the continuing operation of outdoor

ramade-decorative-water-foatures-mzy-tequire the continuing operation of systems to

provide water from a shallow groundwater aquifer or from reclaimed wastewater generated
on the single development as provided above.

4. Manmade Recreational Water Theme Park. The water surface avea of manmade recreational water
theme park for a single development is limited to twenty percent (20%) for the first twenty (20) acres

or less and two percent (2%) for the additional total development area that exceeds twenty (20) acres.
(Ord, 2950 § 2, 9/2003)

Figure 30-64-16 Suggested Swimming Pool Precautions

Froot
: Residence
[
Self-closing, self-
Intching gate Perimeter
__‘_\ Fence
Pool

30.64.070

Printed

Drought Restrictions. During a drought, as defined in 30.08.030, the following additional restrictions
shall apply to development. These resizictions cannot be waived or varied. Except for the prohibited
operation of manmade decorative water featurcs per Section 30.64.070(C) and the planting of cool season
grasses per Section 30.64.070(A)(1), any development or facility that has obtained approval of a land use
application or permit for construction prier to August 1, 2003, which approved landscaping not in
conformance with the restrictions listed in this ordinance, will not be subject to these resirictions (water
features thus approved may be constructed but not operated).

A. During Drought Watch, the following landscape material restrictions shall apply:

Chapter 30,64 Site Landscape and Screening Standards June 2, 2005
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The planting of coo! season grasses (for example, tall fescue or rye grass) is prohibited during the
months of May through August; however, the planting of warm season grasses (for example,
bermuda and zoysia) is permitted.

Residential Landscape Restrictions: Single-family and multifamily developments are prohibited
from installing new turf in common areas of residential neighborhoods. This restriction shall not

apply to privately owned and maintained parks, including required usable open space, provided
et o-turf-area-dimension-is-less-than-10 feet

Non-Residential Landscape Restrictions: The installation of new turf in non-residential
developments is prohibited. This restriction shall not apply to major schools, parks,
amphitheatres or cemeteries, provided that no turf area dimension is less than 10 feet; to turf
required by other governmental jurisdictions and/or regulatory agencies; or to golf cowrses and
driving ranges, provided that turf is limited to not more than 50% of what is permitted under
subsection 30.64.030()(7).

B. During Drought Alert, the following additiona! landscape development restrictions for residential
development shall apply:

1

2,

The installation of new turf is prohibited in residential front yards.

For single-family residential lots, the instatlation of new turf shall not exceed 50 percent of the
gross area of the side and rear yard or 100 square feet, whichever is greater, provided no turfarea
dimension is less than ten feet. In any case, a maximum of 5000 square feet of turf is permitted.

Operation of Manmade Decorative Water Features. During a Drought Watch and Drought Alert,
the use of manmade decorative water features shall be prohibited, including the use of existing
features. The following uses shall be exemnpt:

1.

Swimming pools, spas and recreational water parks. The use of covers for pools and spas is
encouraged.

One (1) water feature of less than 200 square feet surface area in conjunction with a single-family
residence or a residential development, except that any water feature located at the entry of a
residential development shall not be operated. During Drought Alert, the maximum area of 2
fountain permitted to be operated shall not exceed 25 square feet.

Water foatures that ave necessary and functional components serving other allowable uses, such as

__storage ponds on a golf course or cemetery, or acration devices.

Printed

{ndoor water features, or features with the majority of the total water volume contained indoors or
underground. Tf practical alternatives exist for geparating indoor and outdoor components (such
as timers or shut-ofl valves), they shall be separated and managed accordingly.

Commetcial water features operated in conjunction with a resort hotel as defined by Section
463.01865 of the Nevada Reyised Statutes, if 1) a water efficiency and drought response plan
which addresses guidelines suggested by the Southern Nevada Water Authority is submitted to
the Zoning Adminisirator prior to January 30,2004, for facilities existing as of the effective date
of this ordinancs, or prior to certificate of oceupancy for future facilities, and 2) asign is posted at
the feature stating that the feature is operating in compliance with the drought ordinance and that
a water cfficiency and drought response plan is on file with the local water purveyor.

Water features necessary to sustain aquatic animals, provided that such animals have been
actively managed within the water feature prior to declaration of drought.

Chapter 30.64: Site Landscape and Screening Standards June 2, 2005
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Waler features will not be required to be drained. A recirculating water pool to maintain puimps,
pond liners, and ancillary equipment, but only between the hours of 1:00 a.m. and 4:00 a.m. or
whenever freezing conditions require system preservation, may be maintained.

Water features in developments which conform to the following, subject to the approval of an
Administrative Design Review to verify compliance:

L

il

ii.

iv.

T Broperty OWNer; Toneowner s association or-landseape maintenanee agsoeiation-reduces

consumptive water use for the development by reducing the amount of turf (functional or
non-finctional) within the development by fifty square feet for each square foct of suiface
area of the water feature if a rebate for twrf conversion is not requested from the Water Smart
Landscape program of the Southern Nevada Water Authority. Turf removed after the
dectaration of drought watch or drought alert will qualify under this subsection; however, turf
removed before the declaration of drought watch on January 1, 2002, shall not qualify;

If the development cannot reduce non-functional turf area, the property owner, homeowner’s
association, or landscape maintenance association shall pay the following fee to the Water
Smart Landscape program of the Southern Nevada Water Authority for the period ending the
next calendar year: ien dollars ($10) per square foct of surface area. A receipt verilying fee
payment shall be provided with the administrative design review application;

If the development does not have enough non-functional turf required to qualify under
subsection (i) above, the property owner, homeowner’s association, or landscape
maintenance assoociation shall first reduce non-functional turfto the extent possible, and then
pay the following fee to the Water Smart Landscape program of the Southern Nevada Water
Authority for the period ending the next calendar year: ten dollars ($10) per square foot of
surface area for the proportion of turf area not available for canversion, A receipt verifying
fee payment shall be provided with the administrative design review application.

For each subsequent year during drought watch ot drought alert that the water feature is
operated, the property owner, homeowner’s association, or landscape maintenance
association shall pay the following fee to the Water Smart Landscape program of the
Southern Nevada Water Authority by January 1 of the year during which the water feature
will be operated: two hundred dellars ($200).

Temporary signs indicating the water feature is permitted to operate in conformance with
drought restrictions shall be posted as follows: 1) sign area shall not be less than four (4) or

greater than sixteen (16) square feet, and 2) sign(s) shall be visible from any street from
which the water feature is visible.

Printed

. Any person or assoclation, regardless of date of establishment, is prohibited from imposing or

enforcing private covenants, conditions, restrictions, deed clauses or other agreements between the
parties, which prevent the utilization of water efficient landscaping, including but not limited to
xetiseape, provided such landscaping receives appropriate architectural review approval. Inany event,
landscaping materials and designs may not be prohibited solely on the basis that they make use of

water-efficient landscaping, per Title 24 (as amended). (Ord. 3094 § 4, 7/2004; Ord. 2075 § 1, 11/2003; Ord. 2950
§ 3, 9/2003; Ord, 2934 § 11, 8/2003)
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NOTE: Plants not listed in Appendix C, Plant Malerials, and/or not recommended for local use by the Southern
Nevada Water Authority’s Water Smarl Landscapes Program Plant List, may only be approved by the Zoning
Administrator pursuant to Section 30.64.030(e)(3).

Appendix C - Plant List, Part 2, Shrubs &
5|5
<)
ElEIE |5 |2 |2 18 b |2
E S (9 (18 [ (518
& g 18 |8 |4 |% I= |8 18
e TR o Raté s s|Ln A :
Glossy Abelia Moderate 3'xd4' X X
Abutilon
iAcacia
A garita
[Ambrosia
 Anisacanthns Desert Honeysuclkle Moderate 43 X x| x X
Mexican Flame Moderate 3%
Anisodontea Pink Desert Hibiscus Slow 3'x2 x| x %
Arbutus Strawberry Bush Slow 15'x15' x X
Artemisia Wormwood Fast 1%l % X
Big Sagebrush Moderate 8'x6' X X
Atriplex Four-Wing Saltbush Fast 5'%8' X | x X
Quail Bush Fast 8'x12' X X
accharis Desert Broom Fast 5'x5' x| x X
Buddleia [Butterfly Bush FEast 6'x6' X X
|Buddleia Wooly Butterfly Bush Moderate 5%5' X X
Buxus Japanese Boxwood Moderate 3'x3' X X
Caesalpinia Yellow Bird of Paradise Fast 5'%5' X X
Mexican Bird of Paradise Fast 10'xs' X X
Red Bird of Paradise Fast 6'x6' X X
Calliandra Baja Fairy Dusler Tast S'x4’! X X x| x X
Fairy Duster Tast 34! X | x X
Calliontomon
Camellia
(Caryopteris
_Cassia—— _|Feathery Cassia Fast 66’ X X X X
Desert Cassia Fast 6'x6' X X X X
Silver Leaf Cassia Fast 6'x6' X X '
Shrubby Senna Moderate 10'%6 x| x X
Ceanothus
Ceratoides
Cercis Western Redbud Moderate 10'x10' X X
Cercocarpus Curl-Leaf Mountain Slaw 3x6' X X
IMahogany
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NOTE: Plants not listed in Appendix C, Plant Materials, and/or not recommended for local use by the Southern

Nevada Water Authority’s Water Smart Landscapes Program Plant List, may only be approved by the Zoning

Administrator pursuant to Section 30.64.030(e)(3).

Appendix C - Plant List, Part 2, Shrubs

=
% g = W
g |2 |5 £ (3 |8 |8
Rl e |28 |6 |2
s |8 |5 |18 (8 |8 |2 (5 |3
Gl 12 12 |2 12 |E |5 14
Alderleaf Mountain ® X
Mahogany
Chrysactina
Chrysothamnus Golden Rabbit Brush Fast 4'x4' 3 X % X
Cistus Purple Rockrose Fast 3'%3' X X X
Convolvulus Bush Morhing Glory Fast %3 X X
Cordia Texas Olive Fast 10'x10' X X X
Little-Jeaf Cordia Fast 4'x8' % X
Cotinus
Cotoneaster Red Clusterberry Moderate 6'x6' X X
Cowania Cliff Rose Slow 6'x4' X X X
[Dalea Black Indigo Fast 455 X X
Pink Indigo Bush Fast 4'%5' X X
Silver Dalea Fast 3'%3 X
[Dodonaea
[Dyesodla
Flacagmus Ebbing's Silverberry Moderate 8'x8' X X
Hncelia [Brittlebush Fast 3'x4' X X
[Ephedra Morman Tea Slow 3'x3' X X
Dremmophila
Ericameria | Tarpentine Bush Maoderate 22 X X
[Priogonum Pink Buckwheat Moderate 253 X
(Euonymus Evergreen Euonymus Moderate 6'x6' % X
iHuryops (Green Bush Daisy Fast 3%3 X X
Fallugia \Apache Plome Slow o4’ X x| x X
Feijoa Pineapple Guava Slow 64! X X X ®
raxions Gregg Ash Moderate 108 x| x| x X
Gardina
Genista ]
Hibiscus Rose-of-Sharon Moderate 10'x8' X X % X
[[lymenoclea
Llex
Tuniperus Shrub Junipers Maderate Varies X X
Tusticia Chuparosa Moderate 650" X X
IMexican Honeysuckle Moderate Ixd X x
[agerstroema Crape Myrtle Slow 12'x6' X X
[Lantana ush Lantana Fast 3'x3' X X
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NOTE: Plants not listed in Appendix C, Plant Materials, and/or not recommended for local use by the Southern
Nevada Water Authority’s Water Smart Landscapes Program Plant List, may only be approved by the Zoning
Administrator pursuant to Section 30.64.030(e)(3).

Appendix C - Plant List, Part 2, Shrabs &
P 7]
g E; g " b1 :-g § g E
LR
g1 |2 18 1< 18 15 |8 |8
arrea Creogote Bush Moderate
L avandula
L encophyllum Silver Cloud Sage Moderate 5'%5' X X X
‘Thunder Cloud Sage Moderate 5'x5' X X b
[Texas Ranger Moderate G'x6' X % X
Compact Texas Ranger Moderate 5'x5' X X X
Green Cloud Texas Ranger | Moderate 6'x6' X X 4
'White Cloud Texas Ranger | Moderate 6'x6' X % %
Rain Cloud Sage Moderate x4 X % X
Chihuahian Sage Moderate 6'x6' b X X
Rio Bravo Sage Moderate 4% x X X
Sierra Bouquet Sage Moderate 3'x4' X X X
Blue Ranger Moderate 6'x6' b X P
L igustrum Texas Privet Moderate 'x6' x x | x
l.obella
Lycium
Mahonia Oregon Grape Slow 453 x ! x X
Maytenus
Myoporum
yrtus Dwarf Greelc Myrtle Moderate A4 x | x X
Nandina Heavenly Bamboo Slow 6'xd! X X
IDwarf Heavenly Bamboo Moderate 'zl % | %
[Nerium
Photinia IRedtip Photinia Moderate 10%%12' b4 X X
Pittosporum IMock Orange Slow-Med. 6'x6'
Platycladus Golden Arborvitag Slow 3'x2' i X X 5
Plumbago
Pollortintia _
Prunng
Punica Pomegranate Slow A'%3 b x| x X
Pyracantha [Hybrid Pyracantha Moderate &'x8 X X X
Pyrus
Rhapiolepis Indian Hawthorne Moderate A'xd % X
[Rbododendron .
Rhus Red-Flame Sumac Moderate- 15'%15" x | x X
Fast
Sugar Bush Slow 10'x10' X X
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NOTE: Plants not listed in Appendix C, Plant Materials, and/ot not recommended for local use by the Southern
Nevada Water Authority’s Water Smart Landscapes Program Plant List, may only be approved by the Zoning
Administrator pursuant to Section 30.64.030(e)(3).

Appendix C - Plant List, Part 2, Shrubs a
e |4
7 (& g (g s lg
EREls s 2 lE 1
= a B ojg (B
818 |2 18 18 B |F |2 |3
e @ | A |m 1« & 1= 1R
Genag ™ st L1yp
Squaw Bush Slow Ix3 x X
Evergreen Sumac Slow &'x10' X
Rose
Rosmarinus Rosemary Moderate 45! x| x| = x X
Ruellia
Salvia Mexican Blue Sage Moderate 2% X X
Chaparral Sage Moderate 3'%3 X X
Desert Sage Moderate 3'x3' X L3
Mealy-Cup Sage Moderate 12 X X
Autumn Sage Moderate 2% X X
Mexican Bush Sage Moderate 3'x3 X X
Simmondsia
Sophora IMescal Bean Slow 1510 X X X
Spartium
Syringa
Tecoma Yellow Bells Moderate 6'x6' X % X
[Teuctiom
Ungnadia
Vauquelina Arizona Rosewood Slow 1510 X X x
Viburnum Spring Bouquet - Moderate 6'x6' X | X X X
Vigniera
Kylosma Shiny Xylosma Moderate 15'x15' x | x X
Zauschoeria
Zexmenla
I7.innia
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NOTE: Plants not listed in Appendix C, Plant Materials, and/or not recommended for local use by the Southern
Nevada Water Authority’s Water Smart Landscapes Program Plant List, may only be approved by the Zoning
Administrator pursuant to Section 30.64.030(e)(3).

A ppendix C - Plant List, Part 3, Ground Covers/Vines
Gl T Genus T [0 T Comon Ninme
Acacia Creeping Acacia
Achillea Fern Leaf Yarrow
lAnacyclus
Antigonon Coral Vine
IAptenia Hearts and Flowers
acchars Centennial Broom
Bougainvillea
Bulbine
Calylophus Sundrops
Campsis [Trumpet Creeper vine
Carpobrotus
(Convolvulus [Bush Morning Glory
(Cotoneaster [Rockspray
Dalea [Trailing Indigo Bush
Drosanthemuim Purple Iceplant
Dymondia
Dyssodia Dahlberg Daisy
[Euonymus Wintercreeper
iFragaria
Gazania Gazania
Gelseminm Carolina Jasmine
Hardenbergia Lilac Vine
Hedera vy varieties
Hy perlcum
Tasminnm Primrose Jasmine
Funiperus Groundcover Jonipers
Lantana Trailing Lantana
T obella
bularia
onicera [Hall's Honeysuckle Vine
{Macfadyena Cat's-Claw vine
halephorn
""" —Melampodiumn BlaclkfootDaisy
[Myoporum Prostate Myoporum
{Ocnothera Primrose
Parthanocissus
Phlox
Podranea Pink trumpet vine
Polyzonum Silver Lace Vine
Portuleca
Pyracantha Firethorn
Rosa ILady Banl's Rose
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NOTE: Plants not listed in Appenidix C, Plant Materials, and/or not recommended for local use by the Southern
Nevada Water Authority’s Water Smart Landscapes Program Plant List, may only be approved by the Zoning
Administrator pursuant to Section 30.64.030(e)(3).

Appcnd[x C - Plant List Pa|t3, Grouml Cnvmstmcs
L Godds ‘i) @

Rosm arinus Pmstmte Rosemary

Sedum

Solonum

Stachys ILamb's Bars

I Tevormaris

Leucrium Germander

[Thymus

Trachelospermum Jasmine

Verbena Verbena

Vinca

Vitis |Arizona Grape

Wisteria Tapanese Wisteria

Zinnia IPrairie Zinnia
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NOTE: Plants not listed in Appendix C, Plant Materials, and/or not recommended for local use by the Southern
Nevada Water Authority’s Water Smart Landscapes Program Plant List, may only be approved by the Zoning

Administrator pursuant to Section 30.64.030(e)(3).

Appcnﬁlx C- Plant Lmt, Pm‘t 4, AcceutsfSurculcnts
L GeRiis T Ty Appendlx C- PlauiLlst l’al't 5, Orn'lmental Grasses
Agave LINEADT i
EARS ﬂnlnﬂn
Alie [Bambusa
Asperagus Bouteloua
[Beaucamea Brachypodium
Cycas Carex
[Dasylirion Chasmenthium
Dicon (Cortaderia
[Fcheveria Cymbopogon
Euphorbia Elyrmusg
[Fouquieria [Eragrostis
Graptopetalum Festuca
Hesperaloe Imperata
[Kalenchoe iscanthus
anfreda [Muhlenbergia
INolina INolina
Nolina Ophiopogen
iPachypodium Otatea
Sabal Panicum
Sedum Pennigetum
Sempervivum Phalaris
Washingtonia {Phorminm
fYucca [Phylicotachyo
Sealeria
Sisyrinchinm
Stipa

Appendix C - 13



NOTE: Plants not listed in Appendix C, Plant Materials, and/or not recommended for local use by the Southern
Nevada Water Authority’s Water Smart Landscapes Program Plant List, may only be approved by the Zoning
Administrator pursuant to Section 30.64.030(s)(3).

endix C - Plant ri/Lawns

SRR e il : Comimon Namie
A prostis Creeping Bent Grass
(Buchloe

Cynoedon Pollenless Hybrids uda Grass Hybrids
[Festuca Lmproved Tall Fescues
Lolinm IRye Grass

Pagpalum vaginatum Seashore Paspaltum
Poa Poa trivialis
Stenotaphrum, Secondatum St. Augustine Grass
[Trifolium ‘White Dutch Clover
Zoysia Zoysia Grass

Appendix. C, Part rgenic Potential List

 Amaranthus spp Pigweed

iAmbrosia spp . Canyon ragweed

Artemisia tridentata Sagebrush

Atriplex spp. Saltbrush

Chrysothamnus nauseosus Rabbit brush

iCynodon dactylon Bermuda grass

Funiperus spp. Juniper

igustrum spp Privet

Morus alba Mulberry

{Olea enropaca Olive

Pennisetum satacenm [Fountain grass

Salsola kali [Russian thistle

Sorgum lalepenses Tohnson grass

[ Tamarix aphylla Tamarisk, Salt cedar
_JUlmus pumila ,, Siberian elm
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NOTE: Plants not listed in Appendix C, Plant Materials, and/or not recommended fot local use by the Southern
Nevada Water Authority’s Water Smart Landscapes Program Plant List, may only be approved by the Zoning
Administrator pursuant to Section 30.64.030(e)(3).

Appendix C, Part 8, Noxious Weeds
> Botdnical Naine” © 4 Commen Name.
Peganum harmala Africian Rue

Rorippa anstriaca Austrian fielderess
Sphaerophysa salsvla JAustrian peaweed
JWainsona gajsuia

Alhagi camelorum Camelthorn

Esatis tinctoria IDyer's woad

Galega officinalis (Goats rue

Kalmath weed Hypericum perforatum
Hemlock

Poison Conjum maculatum
Water Cicuta maculata
Horse pettle

Solanum carolinense Carolina

Solanuin efaeagnifolium White

|Knapweed

{Centaurea diffiusa Diffuse

(Centaurea repens IRussian

IFuplorbia esula Leafy spurge
Glycyrrhiza lepidota licorice

Salvia aethiopis Mediterranean sage

[ epidium Jatifoliom Perennial pepperweed
Tribulus terrestris Puncture vine
Sorghum Johnson grass

Sorghum alum
IPerennial sweel sudan

Centaurea maculosa Spotted knapweed
[Tamarix [Tamarisk, Salt Cedar
Thistle

ICirsium arvense Canada

Carduus nutans sk

Onopordum acanthivm Scotch

[Sonchus arvensis Sow
Centaurea-iberica- _|Iberian star

Centanrea caleiirapa [Purple star

Centaurea solstiltialis Yellow star

Linaria dalmatica [Toadflax, dalmatian
Cardaria draba Whitetop or hoary cress
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NOTE: Plants not listed in Appendix C, Plant Materials, and/or not recommended for local use by the Southern
Nevada Waler Authority’s Water Smart Landscapes Program Plant List, may only be approved by the Zoning
Administrator pursuant to Section 30.64.030(e)(3).

Feet

Trees & Shrmbs Creogote Bush Larrea Tridentata
Desert Globemaliow Sphacralcea Ambigua
Cottonwood Populus Fremonti
Gooding’s Willow Salix Goodinggii
[Hopsage Grayia Spinosa
Mojave Yucca 'Yucca Schidigera
Mormon Tea Ephedra Viridis, Ephedra Nevadensis
[Renge Ratany Krameria Parvifolia
'White Bursage |Ambrosia Dumosa

Grasses and Forbs Big Galletn Hilaria Rigida
Bush Muhly Muhlenbergia Porteri
Desert Marigold IBaileya Multiradiata
Desert Trumpet Hriogonum Inflatim
Sand Dropseed Sporobolus Cryptandrus

Various Cacti Barrel Cactus Ferrocactus Acanthoides
Cottontop Echinocactus Polycephalus
Old Man Cactus {Cholla) Opuntia Erinacea
Silver Cactus (Cholla) Opuntia Echinocarpa
Staghorn Cholla (Buckhorn Cholla) Opuntia Acanthocarpa
Strawberry Hedgehog Echinocarpus Engelmannii
Utah Agave |Agave Utahensis

3,500 to 6,000 Feet

ST Plant Type: SR 7 Common Name =5 7 2 [% = Sejentific Name . =" 7}

Trees and shrubs [Banana Yucca Yueca Baccata
Blackbrush Coleogyne Ramossissima
Buckwheat [Eriogonum Californicum
[Horsebrush Tetradymia
JToshua Tree [Yucca Brevifolia
Mojave Yucca IYucca Schidegera

Grasses and Forbs Desert Needle Grass Achnatherum Speciosum
Desert Trumpet Eriogonum Inflatom
Galleta Hilaria Rigida
Indian Ricegrass (Orzaopsis Hymenoides
IPurple Three-Awn Stipa Purpurea

-{Various-Cacti Darrel Cactus Ferrocactus Acanthoides

Cottoutop Echinocactus Polycephalus
01d Man Cactus (Cholla) Opuntia Erinacea
Silver Cactus (Cholla) Opuntia Echinocarpa
Staghorn Cholla (Buekhorn Cholla) (Opuntia Acanthocarpa
Strawberty Hedgehog Echinocarpus Engelmannii
|Utah Agave Agave Utzhensis

(Ord. 3174 § 10(part), 1/2005; Ord. 2914 § 4, 7/2003)
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NOTE: Plants not listed in Appendix C, Plant Materials, and/or not recommended for local use by the Southemn

Nevada Water Authority’s Water Smart Landscapes Program Plant List, may only be approved by the Zoning
Administrator pursuant to Section 30.64.030(¢)(3).

" Appendix C-PlantList, Part10. -~ .
K TREES WITH INVASIVE ROOT SYSTEMS - * -~ ¢
Trees Listed in this Table are considered to have invasive root systems and are prohibited
within 3' of a wall, sidewall, street, or pubfic utility easement adjacent to a street in
required landscape areas. Trees not listed in this Table and/or not recommended for local
use by the Southern Nevada Water Authority’s Fater Smart Landscapes Program Plant

L5 may only be approved—by—the—Zoning—Administeator —pursnani—to—Section

3(}_.64.030(2)(3).

L 2.0 U Genus [ Species oL 7 Commen Names ™
Pinus halepensis Aleppo Pine
Robinia pseudoacacia Black Locust
Platanus racemosa California Sycamore, Western sycamore
Bucalyptus microtheca Euealyptus, Coolibah, Flooded Box

Eucalyptus cinerea

Fucalyptus, Gum Tree, Silver Dollar Gum,
Argyle Apple, Corkscrew Encalyptus, Florist’s
Eucalyptus

Fraxinus velutina “Fan-Tex” Fan-Tex Ash

Fraxinus velutina “Modesto” Modesto Ash

Melia azedarach Texas Umbrella Tree, Chinaberry, Bead Tree,
{ aka Umbraculiformis) Persian Lilac, Pride of India

Papulus fremontii Fremont Cottonwood

Salix matsudana “Navajo™ OR Salix
globosa

Globe Navajo Willow, Globe Willow, Navajo
Willow

Populus nigra “ifalica” Lombardy Poplar
Platanus x acerifolia London Plane Tree
Quercus rubra Red Qalc
| Eleagnus angustifolia Russian Olive, Oleaster
Ulmus pumila Siberian Bl
Bucalyptus polyanthemos Silver Dollar Gum, Silver Dollar, Red Box
Dalbergia sissoo OR Sisso, Sissoo, Sissu, Sisham
Dalbergia latifolia
Salix (all) Willows (all)
Morus atba White Mulberry, Fruitless Mulberry, Common
Mulberry, Silkworm Mulberry

(Ord. 3174 § 10(parf), 1/2005)
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Preface to the January 2005 Drought Plan Revision

The Southern Nevada Water Authority (SNWA) Drought Plan was developed in 2002 and
adopted by the SNWA Board of Directors on February 20, 2003 in response to severe
drought conditions affecting the Colorado River Basin. The plan identifies drought

Fesponse measures thal can be talen by the vommurity to reduce water-demands-diring
times of drought. These measures are intended to spread the burden of drought response
as much as possible across all sectors of the community, while targeting those water uses
with the grealest potential for water savings.

Following adoption of the plan, drought response measures were implemented by SNWA
member agencies and Clark County. Since that time, the SNWA and its member agencies
have regularly reviewed the plan’s concepts and tactics, working with the public to
enhance them where appropriate. As part of this process, the Drought Plan was first
amended in February 2004 o reflect changes to Drought Alert vestrictions, as well as
general changes resulting from the 2004 revision of the SNWA Water Resource Plan.

The January 2003 revision is intended to clarify the overall process for declaring drought
stages and to resolve potential conflicts between the original sequence of drought stages
and the emergency authovities of local or state government, while maintaining sufficient
Slexibility for the SNWA and its member agencies to address worsening drought conditions,
ifthey occur. To accomplish this, direct linkage of drought stage declarations to Lake
Mead water levels has been eliminated and the Drought Emergency stage is being replaced
with a Drought Critical stage. To determine whether or not to declare a particular drought
stage, including Drought Critical, the SNWA Board will still consider the Bureau of
Reclamation’s Lake Mead waler level projections, but in conjunction with the community’s
conservation achievements, projected water demands and other related factors.

This revision specifies golf course water budgets and surcharges during Drought Aleri, as
well as increased penalties for water waste during Drought Alert for all customers. Ii also
reflects changes to fountain restrictions. The plan has also been revised to reflect the latest
__information.on conservation, drought conditions and water supply conditions.

As Southern Nevada addresses the many challenges posed by drought in the Colovado
River Basin, the SNWA will continue to veview its Drought Plan regularly to ensure the
plan veflects current conditions and levels of action required. Reducing Southern Nevada's
vulnerability to drought requires a conceried, sustained effort by the entire community.
This plan and its associated measures remain one part of that effort.
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Introduction

The Southern Nevada Water Authority (SNWA) was formed in 1991 by a cooperative
agreement among seven water and wastewater agencies in Southern Nevada:

» Big Bend Water District

o City of Boulder City

o City of Henderson

e City of Las Vegas

o City of North Las Vegas

o Clark County Water Reclamation District
s Las Vegas Valley Water District

Collectively, these agencies provide water and wastewater services to Las Vegas, North
Las Vegas, Henderson, Boulder City, Laughlin and portions of unincorporated Clark
County. The SNWA is the wholesale water provider to the municipal water agencies in
Southern Nevada. In addition to its wholesale treatment and delivery responsibilities, the
SNWA acquires and manages long-term water resources for Southern Nevada. From its
inception, the SNWA mission has been to seek new water resources for Southern
Nevada, manage existing and future water resoutces, construct and manage regional
water facilities, and promote responsible conservation. To support this work, the SNWA
maintains several key planning documents, including a water resource plan that is
reviewed annually and updated as needed.

The SNWA Water Resource Plan provides a comprehensive overview of water resources
and demands in Southern Nevada, including a discussion of the critical role conservation
plays in SNWA demand forecasts and in efforts to meet future water demands. As noted
in the plan, groundwater and Colorado River water are two basic resources used to meet
water demands, but conservation is a third resource that is critical to managing and
extending those resources over time. Because conservation effectively provides an
additional resource by freeing up water that was previously consumed inefficiently or
wasted, the SNWA Water Resource Plan incorporates assumptions about water
Conservation as ofe element i fis portfolio of resource options-intended-to-meet Southern

Nevada’s water needs in the future.

To sustain and promote conservation goals in Southern Nevada, the SNWA and its
member agencies launched a conservation strategic-planning process in 2001, This
process brought together decision makers within the community to coordinate strategies,
brainstorm ideas and identify future opportunities to involve stakeholders in crafling and
implementing additional sustainable conservation for the Las Vegas Valley. However, as
drought conditions in the Colorado River Basin became more severe, the SNWA member
agencies recognized that a more immediate and actionable community response was
necessary. As a result, the conservation strategic planning effort evolved in 2002 to
address drought conditions specifically. This effort ultimately provided the framework
for development of the SNWA Drought Plan.

SNWA Drought Plan Page 5 of 28



While historically the SNWA has relied on conservation to help meet the water needs of
Southern Nevada, additional demand reduction became necessary when confronted with
the drought conditions currently affecting the Colorado River Basin. To this end, the
SNWA developed the Drought Plan as a supplement to the SNWA Water Resource Plan.
Although the SNWA continues to develop a portfolio of resource options to meet future
demands, the additional conservation measures outlined in this plan are integral to

mitigating the ipacts of drought o crent water supplies:

In 2002, the SNWA anticipated that supplies above and beyond Nevada’s 300,000 acre-
feet per year apportionment of Colorado River water would be provided by interim
surplus water through 2016. Tnterim Surplus Guidelines were forged in 2001 as part ofa
15-year plan to allow California to gradually reduce its Colorado River consumption
(about 5.3 million acre-feet per year as recently as 2002 with a 4 4 million acre-feet per
year apportionment). The guidelines allow Arizona, California and Nevada to take
additional water from the Colorado River for domestic uses through 2016, provided there
is adequate storage in Lake Mead for the Secretary of the Interior to make surplus
designations.

Under the Interim Surplus Guidelines, the Secretary may declare a full surplus, partial
surplus or “normal” operating condition depending upon Lake Mead reservoir levels.
Under a full surplus declaration (lake level above 1,145 feet sea level), Nevada can take
as much water as needed to meet municipal and industrial uses. Under a partial surplus
declaration (lake level between 1,125 and 1,145 feet sea level), Nevada can take just half
of the water needed in excess of Nevada’s standing apportionment. Under a “normat”
operating condition (lake level 1,125 feet sea level, or less), Nevada can only take its
basic 300,000 acre-feet consumptive apportionment.

The inability of California water agencies to approve various quantification agreements
by the end of 2002 prectuded implementation of the Interim Surplus Guidelines for much
of 2003. The guidelines were eventually reinstated when California approved the
agreements in October 2003. However, by that time, the ongoing drought in the
Colorado River Basin had reduced the probabilities that inferim surplus water would be
available to. Arizona, California and Nevada under the guidelines. In response, the

SNWA continued to emphasize the drought response and conservation measures outlined
in the Drought Plan, and took steps to accelerate the development of additional in-state,
non-Colorado River resources within the SNWA resource portfolio.

By the end of 2004, the sustained drought had resulted in Lake Mead falling low enough
for the Bureau of Reclamation to recommend the declaration of a “normal” operating
condition as part of its Annual Operating Plan for 2005; as a result, Nevada will be
required to operate within its basic apportionment. Tf water levels'in Lake Mead fall low
enough in the future, shortages are also a possibility. In a shortage situation, the Lower
Basin states will be required to take less than their basic apportionments. In either case,
Southern Nevada will have to make up any shortfalls in its previously anticipated (for
example, interim surplus) Colorado River supply with increased levels of conservation
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and drought response, SNWA banked water reserves and in-state resources, when
available.

In developing drought response measures, the SNWA adhered to the following basic
principles:

I. Avotd Testricing on=consumptive-uses-unneeessarily; that-is-any-process that

returns water to the sanitary sewer for treatment and reuse or return-flow credit,

2, Avoid tactics that are likely to have substantial impacts on the community’s
economic interests (that is, preserve jobs).

3. Focus on reducing consumptive use (the net amount of water we use each year
and cannot get back through return-flow credit to use again).

4. Focus on reducing non-essential uses and waste.

5. Provide reasonable apportunities for large consumptive water users to determine
their own operational strategies within a water budget.

6. Consider the positive public perception of limiting highly visible uses of water
even if they produce nominal efficiency gains.

7. Consider the impact of perceived equity among various sectors’ contributions to
conservation.
8. Provide special emphasis on the need for extraordinary, visible leadership from

government-sector water users.

9. Acknowledge the need for further participation in the development of this plan
from sectors that will be significantly impacted.

The Drought Plan is intended to assist residents, businesses and SNWA member agencies

in meeting the challenges associated with the drought. To that end, Chapter 4 describes
specific measures to reduce water demands and promote smart water use. The measures,
which include stronger water waste enforcement, more comprehensive water use
restrictions, and the use of water budgeting or similar techniques, are also outlinedina
mairix at the end of this document. These measures apply to all qualities of water such as
recycled, reclaimed, raw or potable water.
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Chapter 1 — Water Demands and Conservation Goals

For much of the past decade, Southern Nevada has been one of the fastest growing areas
in the United States. Since 1991, the population served by purveyor members of the
SN'WA has almost doubled to over 1.6 million people. Because of this rapid and

consistent growih, the SNWA Water Resource Plam isteviewed each-year-and-amended

as needed. As part of this annual review process, the UNLV Center for Business and
Economic Research (CBER) generates a county population forecast for SNWA each
year. The CBER population forecasts are integrated into an annual review of the water
demands of SNWA purveyor memberts and the water resources available to meet
projected demands.

Because conservation effectively provides an additional resource by freeing up water that
was previously consumed inefficiently or wasted, the SNWA established a conservation
program in the early 1990s to begin educating residents on water use and to reduce water
demands in the community. More importantly, local purveyors implemented tiered
pricing structures for water, which encourage conservation by charging higher rates as
water use increases. Since that time, SNWA resource planning efforts have incorporated
assumptions about water conservation as one element in the portfolio of resource options
identified to meet Southern Nevada’s water needs in the future.

In 1993, the estimate of conservation achieved through conservation programs, water
related regulations and pricing was about 5%. In 1994, as part of a lengthy SNWA-
sponsored public involvement process on integrated resource planning, a citizens
advisory committee recommended that the SNWA establish a conservation goal of 10-
15% by 2000. By 1996 — only two years later — this goal had been reached, with the
community achieving an estimated 12% conservation. The rapid success of this
achievement is attributed to changes in plumbing efficiencies, conservation programs and
tiered water rates. Beginning in 1997, the SNWA Water Resource Plan incorporated a
water use forecast that included the achievement of 25% conservation by the year 2010,
using 1990 as a baseline. Since then, all SNWA long-term water demand forecasts have
reflected this_basic assumption as the basis for water resource planning.

Previous SNWA Water Resource Plans projected that 2002 would be the first year
Southern Nevada fully utilized its 300,000 acre-foot Colorado River allocation to mest
water demands by local purveyors. The 2002 consumptive use was projected to be
approximately 310,000 acre-feet; however, this projection reflected conservation gains
necessary to reach 25% conservation by 2010 — gains that were no longer occurring. The
upward conservation trend of the 1990s had not continued, peaking in 1999 at about 17%
and declining to a four-year low of 13.5% in 2001, as shown in Figure 1.

Given the higher demands and the fact that conservation results were lower than the

levels expected, steps were taken in 2001 to improve demand management and to renew
the community’s commitment to conservation and smart water use.
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Figure 1. Conservation Achieved to Date

At that time, the SNWA and its member agencies committed to an ongoing conservation
strategic planning process that would help ensure realization of the 25% conservation
goal for 2010. The strategy and goals would focus on reductions in consumptive use of
Colorado River water — the net amount of water we use each year and cannot get back
through return-flow credits to use again to extend our water resources. This was a more
aggressive conservation approach than existed previously, but was necessary 1o bring
conservation back in line. To achieve these goals, the SNWA and its purveyor members
focused on changing the outdoor water use habits of residents, since outdoor use accounts
for the greatest consumption of water and the community will not receive significant
resource benefits from reduced indoor use (which merely reduces deliveries from, and
returns to, the Colorado River).

As the drought became more severe in late 2002, the strategic planning efforts of 2001
and early 2002 became the framework for drought response planning by SNWA and its
member agencies, resulting in the SNWA Drought Plan. Following implementation of
the Drought Plan and rate changes in 2003, a significant conservation gain was realized,
effectively reversing the downward trend of 2000 to 2002. As Figure 1 shows, Southern
Nevada achieved 23.1% conservation in 2003 and is now expected to surpass the 2010
goal of 25% conservation as eatly as 2004,

In addition fo this emphasis on renewed conservation and drought response, the SNWA
began taking steps to accelerate the development of in-state water resources. As part of
this effort, the SNWA launched an integrated water planning process in 2004, one

element of which is an Integrated Water Planning Advisory Committee (IWPAC). The
IWPAC will be considering new conservation goals for Southern Nevada as it develops
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recommendations on how best to integrate in-state water resources into the ongoing water
planning and management activities of the SNWA. This integrated water planning effort

is expected to continue well into 2005.
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Chapter 2 — Water Supply

To meet demands in the future, the SNWA will rely on access to local water resources,
more aggressive conservation and drought response as described in Chapters 1 and 4, and
the resource options identified in the SNWA Water Resource Plan, including accelerated

dﬁmmﬂmeswmesﬂehﬂnngm&eﬁenﬂﬂwhmh partieular

options may be used will depend on Southern Nevada’s conservation, the continued
achievement of needed conservation in the future, drought response and any surplus
declarations by the Secretary of the Interior. Development and use of a particular
resource can require a variety of state and federal regulatory approvals, permits or other
forms of compliance with environmental laws and regulations, as well as financing and

constructing of major infrastructure.

Under Interim Surplus Guidelines, thete are several conditions that allow the Bureau of
Reclamation to make surplus water available to meet domestic demands over a state’s
basic apportionment. Domestic demands are direct customer uses and exclude the
storage of Colorado River water for future use (that is, banking). The surplus conditions
and corresponding Lake Mead water levels are identified in Table 2, along with the
availability of surplus Colorado River water for Nevada under each condition.

Table 2. Interim Surplus Guidelines

5 . Lake Mead Availability of Interim Surplus
Operating Condition Level* Colorado River Water for Nevada **
Flood Control Over 1,204 All beneficial uses in Nevada, including banking
~1 204’ to Divided among Arizona, Nevada and California
Quantified ~’1 198’ Priorities of use are (1) domestic, (2) off-stream banking and
! (3) agriculture
Fult ~1,198' to .
_Domestic Surplus ~1,145' All Nevada domestic demarjds ove_r 300,000 acjej’eet
Partial 1,145 2
Domestic Surplus to 1,125 Half of Nevada domestic demands over 300,000 acre-fest
“Normal® Below 1,125 Nevada use is limited to 300,000 acre-feet, our basic

Colorado River water annual apportionment

#  Given in terms of sea level elevation,
## Qurplus water is also available to Arizona and California under Interim Surplus Guidelines.

There is one situation lower than a “normal” operating condition, which is not covered by
the Interim Surplus Guidelines. Should the drought worsen and reservoir levels along the
Colorado River decline low enough, Lower Basin states such as Nevada could see their

SNWA Drought Plan
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basic apportionments curtailed in some years. This would be considered a “shortage”
condition, the worst-case scenario on the river.

The Bureau of Reclamation has completed its annual consultation and the Secretary of
the Interior approved the 2005 Annual Operating Plan for the Colorado River. The
Operating Plan includes a declaration of a “normal” operating condition on the river

during 2005 based on Colorado River conditions—A-“nernal-eperating-condition,

means Nevada and other Lower Basin states would be limited to their basic
apportionments. The Operating Plan also calls for a Secretary of the Interior review of
actual Colorado River conditions in April 2005. This review may influence 2005
Colorado River operations. The SNWA will continue to monitor Colorado River
conditions and demands in assessing future drought declarations. The SNWA will also
continue to develop banked water supplies and accelerate its development of additional
water resoutces within the state of Nevada, including groundwater in Clark, Lincoln and
White Pine counties, and surface water from the Muddy and Virgin rivers.

As these supply efforts move forward, the SNWA Drought Plan is designed to generate
additional water savings to address the current and potential challenges posed by the
drought. A more detailed discussion on SNWA’s water resource portfolio is contained in
the SNWA Water Resource Plan.
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Chapter 3 — Drought

Droughts are a fact of life in virtually any climate and it is important to develop plans to
reduce their impacts. Defining a drought can be difficult, since it is not a distinct event
such as a flood, fire or hurricane. Instead, many complex factors act and interact with the

environment to create a situation where water supplies are not replenished normally.
Drought affects Southern Nevada through consecutive years of below average snow pack
in the Colorado Rocky Mountains., During years of drought, this below average snow
pack results in below average runoff to the Colorado River, the source of approximately
90 percent of the water delivered by SNWA and its purveyor members in Southern
Nevada.

The estimated natural flow of the Colorado River is already highly variable, as seen in
Figure 3. The blue bars show that the natural inflow of the Colorado River has ranged
from about 5 million to nearly 24 million acre-feet annually, and that consecutive low-
flow and high-flow years occur. Figure 3 also shows that the average flow of the
Colorado River during the period of 2000 to 2004 has been the lowest five-year average
flow since record-keeping began in 1906.

Figure 4 shows the relationship between runoff in the Colorado River and the water
levels of Lake Mead (given in terms of sea-level elevation). This figure demonstrates
that above average runoff in the Colorado River generally leads to rising Lake Mead
elevations, while below normal runoff generally leads to falling Lake Mead elevations.
As a result, L.ake Mead’s surface elevation has declined significantly (approximately 90
feet) in response to the past five years of below normal flow on the Colorado River.

Figures 3 and 4 underscore the most challenging aspect of dronght conditions: no one
can tell when they will occur or how long they will last. Projections indicate that it will
take several years of above average snow pack in the Colorado Rockies to abate the
current drought facing Southern Nevada. Even if the drought ends, several years of
significantly above normal runoff will be needed for Lake Mead water levels to recover.

The ultimate goal of the Drought Plan is to define appropriate steps to meet these drought
challenges in a coordinated, regional fashion, while ensuring the preservation of local
control and oversight by each affected community. For the purposes of drought
management in Southern Nevada, the SNWA will use four water supply conditions:

(1) No Drought, (2) Drought Watch, (3) Drought Alert and (4) Drought Critical.

Declaration of a drought condition by the SNWA will not be tied to any single factor, but
will take into consideration such relevant information as Lake Mead water levels, the

community’s conservation response, projected water demands, and other pertinent issues.
Recommendations regarding drought level declarations will be formulated in partnership
with the SNWA member agencies. The SNWA Board of Directors will then assess all of
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these factors prior to declaring a drought condition or when determining whether to
elevate or lower a drought condition.

To assess watet supply conditions, the SNWA will monitor the Bureau of Reclamation
«Annual Operating Plan for Colorado River System Reservoirs” and forecasts of Lake

Mead’s-surface ion to examine the likelihood of reductions in Colorado River watet

j]ﬂau_—tﬁ_T_l_t
available for use in Nevada and to identify other factors jmatmay-influenee-the

availability of Colorado River water in the next two years. The Bureau’s updated
forecast is available at www. usbr.gov/fc/regfon/g4000/24m0.pdﬁ

The declaration of a drought stage by the SNWA Board requires the member agencies to
address immediate drought response needs. Because droughts differ in length and
intensity, the SN'WA. Board will make periodic assessments and work with its member
agencies in determining declarations. If drought conditions worsen, more restrictive
measures may be required. The goal of the SNWA and its member agencies is to balance
measures to preserve a limited water supply while utilizing the limited supply for the
greatest benefit of the community. :
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Chapter 4 — Drought Response Measures

This chapter lays out a comprehensive plan for how the SNWA and its member agencies
will work together to implement proactive drought response measures to ensure

appropriate demand reductions occur during periods of drought. Experience has shown

that the most effective apptoach fo accomplish these goals 1510 coordimate mitigation
response actions between the SNWA Board, local purveyors and the community in a
timely manner.

This plan anticipates what can be done in the early stages of drought and moves through
increasingly more complex drought levels and possible actions. Some drought response
measures require minimal customer effort. Measures become more stringent as drought
progresses. All drought measures apply to all qualities of water, whether recycled,
reclaimed, raw ot potable.

In the event any measure in this plan conflicts with a use of water reasonably requited to
comply with an existing law, that use shall be considered exempt.

The following subsections describe tools and techniques that can assist the community in
modifying water demands to meet available supplies. Because the result from a
particular measure may vary depending on specific conditions, additional measures may
be required to achieve needed effects. For this reason, the chapter is not meant to be
exhaustive, but is intended as a frameworl to help purveyors and the community better

coordinate efforts to achieve the levels of consetvation response necessary during times
of drought.

41 Landscape Watering Restrictions — Mandatory Seasonal Scheduling

General Provisions. Each purveyor is responsible for developing watering restrictions

_ that apply to their respective jurisdiction. Prior to the implementation of this plan, each

jurisdiction developed {ime of day watering restrictions that apply to their respective

jurisdictions. These restrictions prohibit sprinkler watering from 11 a.m. to 7 p.m. from
May 1 to Sept. 30. For the purposes of the Drought Plan all current time of day
restrictions apply. In addition, day of the week watering restrictions have been created
and implemented. These restrictions are described in Table 4. 1f drought conditions
wartant, landscape watering restrictions beyond those outlined in the matrix may be
imposed by the jurisdictions.

During Drought Watch, all current watering restriction exemptions apply. These include
hand watering at any time on any day, watering a new landscape or new plantings for 30
days from the date of planting or installation and irrigation by commercial gardens or
plant nurseries licensed in Clark County. The planting of cool-season turf (for example,
Tall Fescue or Rye Grass) is prohibited during the months of May through August;
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however, the planting of warm-5eason grasses such as Bermuda and Zoysia is permitted.
(Please see the matrix on page 25.)

One Assigned Day per | One Assigned Day per
Week Week

3 Assigned Days per | 3 Assigned Days per

Week + Week
Sunday optional
Any Day Any Day

3 Assigned Days per 3 Assigned Days per
Week +

Week
Ty Sunday optional

Community Use Recreational Turf Areas. Public and private community use
recreational turf areas (for example, athletic parks) are permitted to water turf areas twice
per week duting the months of November through February.

Golf Courses. Golf courses are required to comply with water budgeting policies in lieu
of specific watering schedules.

42 Other Outdoor Water Use Restrictions

Surface, Building and Equipment Washing (excluding motor vehicles). During Drought
Watch and Drought Alert, all surface, building and equipment washing is prohibited

unless the water is discharged to a sanitary sewer through approved methods or contained
on site.

Vehicle Washing, During Drought Watch and Drought Alert, washing of personal
vehicles on residential properties is limited to not more than once per week per vehicle
and requires a positive shut-off nozzle. There is no limitation on washing frequency if
using the guidelines for commereial vehicles or with high-pressure, low volume sprayers
using less than 10 gallons per vehicle. Commercial vehicles may only be washed ata
commercial facility where water is discharged to the sanitary sewer through approved
methods or with the use of a high-pressure, low volume sprayer using less than 10 gallons
per vehicle.
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43 Landscape Development Codes

Landscape development shall be limited during drought. In the case of permits issued
prior to the adoption of these restrictions, the development rules at the time of permiftting
shall apply. The following landscape development codes apply during Drought Watch:

Residential Restrictions. New installations P ormamental-turfshall-be-prohibited in

common areas of residential neighborhoods. This restriction shall not apply to public or
private community parks.

Non-Residential Restrictions. No new turf installations in non-residential developments,
except by issuance ofa permit from the governing jurisdiction. No permit will allow for
over 50 percent of the turf allowed under non-drought conditions.

Each planning jurisdiction will take steps to notify the public of the potential landscape
development impacts of a change in drought condition prior to a drought stage

declaration. This notification is intended to alert communities of any impending changes
well in advance to any change in drought stage.

The following landscape development restrictions apply during Drought Alert:

Residential Restriciions.

o New turf installations are prohibited in residential front yards (except where
jurisdictions provide provisions allowing the substitution of turf that would otherwise
be allowed in back yards). This turf shall not exceed 50% of the landscapeable arca.

o New turf installation ifi Tesidential back yards shall not exceed 50% ofthe
landscapeable area.

» Multi-family residences allowed new turfup to 50% of the turf limitations under non-
drought conditions.

s The planting of cool-season grasses is prohibited May through August. During the
months of September through April, a 30-day exemption on watering day restrictions
will be made for new landscape installations. Ingtallation of warm season grasses is

pcrmlﬁédﬂur_iﬁg'the‘smnmermonths.

Non-Residential Properties. The restrictions defined in Drought Watch shall continue to
apply.

A4  Mist Systems for Human Comfort
Residential mist systems are not restricted under Drought Watch and Drought Alert.

Commercial use is allowed in Drought Watch and Drought Alert only during the months
of May, June, July and August, and only between noon and midnight.
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45 Conservation Provisions for Golf Course Irrigation

In lieu of assigned watering days or regulation
subject to water budgets,
budgeted amounts. For Drought Watc

s on wateting time, golf courses will be

with appropriate surcharges applied to any water used over the

per acre. Tor Drought Alert, the annual water brdget
Coutses that exceed their water budget will have signi

to the water use in excess of budgeted amounts (see Table 4). The surcharges will be

h, the annual water budget is 6.5 acre-feet of water
i5-6-3-acre=fect-of water-per-acre-

ficant financial penalties assessed

assessed on an annual basis and will be in addition to the price paid for water.

For the purpose of applying this policy,
feet of water (including potable, raw,
being irrigated. The irrigated acreage in
course, and lakes and ponds serving in total or inp
Once measured, the irrigated acreage shall remain
golf courses to convert unneeded turf to other styles o

reuse and recycle

golf courses are water bud geted based upon acre-
d water) fot each acre currently
cludes lakes and ponds existing within a golf

art as a golf course irrigation reservoir.
fixed, thus creating an incentive for

f water efficient landscaping.

However, if a golf course expands its course by increasing the number of playing holes, a
new irrigated acreage will be determined.

Table 4, Water Budget Financial Penalties for Golf Courses

Drought Watch

Percentage of

101 to 120 percent

121 to 140 percent

budgst Over 140 percent
Surcharge to apply 2.0 times the highest 4.0 times the highest 8.0 times the highest
to water use in rate paid for water rate paid for water rate paid for water
excess of budget within budget within budget within budget

Drought Alert

"—'Fergil;tggf oF " 101 to 120 percent | 1 21 to 140 perceni—|—0Over140 percent
Surcharge to apply 2.0 times the highest 5.0 times the highest 9.0 times the highest
to water use in rate paid for water rate paid for water rate paid for water

| excess of budget within budget within budget within budget

Tn the event a golf course uses multiple sources of water provided at different rates, the

water budgeting surcharge rate will be calculated proportionat

will develop and implement its own process for billing and collection of water budget

ely. Bach water purveyor

penalties. In addition, all golf courses are required to develop and implement a plan to
maximize outdoor water use efficiency.

SNWA Drought Plan

Page 20 0of 28



AB  Conservation Provisions for Schools, Parks and Government Facilities

Conservation provisions outlined in this plan also apply to schools, patks and
governmental facilities. Under both Drought Watch and Drought Alert, these facilities
are subject to tiered pricing structures and are required to comply with mandatory

landscape watering restrictions. In addition, tiese facititieshave-more-than five-acres
of turf, they must conduct a self-assessment of water conservation potential and
implement a plan to maximize outdoor water use efficiency.

47 Man-Made Lakes

All man-made lakes with over one acre of surface area, where all or part of the water
used is water delivered by an SNWA member agency, is subject to these provisions.
Under Drought Watch and Drought Alert, lakes that serve, in whole or part, as a
functional reservoir for a golf course are included in the calculation of a golf course water
budget. All other man-made lakes shall pay drought surcharges on all fill water during
Drought Watch and Drought Alert.

48 Restrictions on Operation of Ornamental Fountains and Water Features

All fountains and water featares owned or operated by any person holding an account
with an SNWA member agency are subject to drought restrictions (thesc are listed in the
matrix following this chapter). This includes the use of SNWA agency water that has
been recycled ot reprocessed by the customer or agency.

As a general rule, the following uses are exempt:

e Fountains and waler features supplied by privately-owned water rights, unless
restricted by the code of the applicable jurisdiction.

e Fountains and water features of less than 200 square feet surface area at single family

restdences during Prought-Watehs

e Tountains and water features of less than 25 square feet surface area at single family
residences during Drought Alert.

o TFountains or water features that are necessary and functional components serving
other allowable uses (for example, storage ponds on a golf course or aeration
devices).

e Tndoor water features, or features with the majority of the total water volume
contained indoars or underground. If practical alternatives exist for separating indoor
and outdoor components, they shall be separated and managed accordingly.

« Recreational water parks, both public and private.

e TFountains and water features at resorts as defined by the governing jurisdiction.

s Fountains or water features necessary 1o sustain aquatic animals, provided that such
animals are of significant value and have been actively managed within the water
feature prior to declaration of drought.
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Residential and commercial fountains or water features that have adequately completed
(to the standards of the appropriate governing jurisdiction) turf removal activities, paid an
appropriate fee, or some combination of both, may also be granted an exemption. The
specific conversion standards and/or fees will be defined by the respective SNWA
purveyot member or applicable jurisdiction. However, at @ minimum, any turf removed

prior to the adoption of the Drought Plan and teclaratiomof-drought-status-eannot receive
credit for a conversion in order to maintain a fountain or water feature. In addition, any

urf that was removed after the adorti~" of the Drought Plan and declaration of drought
status, and that received a rebate tnrough the SNWA. Water Smart Landscapes rebate
program, cannot receive credit for a conversion in order to maintain a fountain or water
feature. Any fees collected will be utilized by the jurisdictions to fond future turf
conversions or other conservation related activities.

4.9  Drought Surcharges

and Rate Incentives

Drought surcharges are temporary pricing measures intended to encourage reduction in
water consumption during drought conditions. Drought surcharges are a pricing strategy
based on the economic law of demand that states as the price of a resource increases, the
demand for the resource decteases.

Drought surcharges apply to all customer classes in conjunction with the purveyor’s
existing rate structure; however, purveyors may also structure surcharges based upon type
of use. SNWA member agencies worlk together to ensure that rates accomplish the goal
of balancing resources with customer demands.

The water purveyors have developed drought surcharges in their respective jurisdictions
to achieve the regional water use reduction goals. Given the possible alternatives, the

SNWA. and member agencies

work together to ensure reasonable equity among all

jurisdictions in the development of rates and surcharges. The intent is to continue to
provide affordable water to meet basic needs while creating incentives for reducing waste

—and-overuses:

Drought surcharges may be modified as needed based upon the community’s
performance in meeting water demand reduction goals.

4.10 Water Waste Enforcement

Water waste is governed by city and county ordinances and waler purveyor policy.
All jurisdictions have regulations for water waste penalties. These penalties are the same
for all jurisdictions and are shown below in Table 5 and Table 6.
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[ Table 5. Water Waste Fees for No Drought and Drought Watch
st i

Meter Size 1 - 3r 4 5
Violation | Violation | Violation Violation Violation
1 and less $20 $40 $80 $160 $320
Over 1”7 but less than 37 | $40 $30 $160 $320 $640
| 3” and greater. $80 $160 $320 $640 -$1,28
Table 6. Water Waste Fees for Drought Alert
Meter Size 1* 2 3t 4 [ 5t
Violation | Violation | Violation Violation Violation
1 and less $40 $80 $160 $320 $640
Over 17 but less than 3 | $80 $160 $320 $640 $1,280
3” and greater $160 $320 $640 | $1,280 $2,560

4.11 Incentive Programs

To help achieve further water efficiency gains during drought conditions, SNWA offers a
number of incentive programs to promote outdoor conservation, including the Water
Smart Landscapes program and the Irrigation Clock rebate program. The Water Smatt
Landscapes program provides incentives for residents and businesses to replace
ornamental turf with water efficient landscaping. The incentive program pays $1 per
square foot of turf converted to qualifying participants. Since 1999, over 45 million
square feet of turf have been converted, saving an estimated 7,600 acre-feet of water
annually.

The SNWA will continue to work with its member agencies to identify projects or
activities to further promote conservation and water efficiency.

4 12 Public Involvement and Awareness

The SNWA has created a public awareness program 0 solicit public support and
cooperation for the effective and prudent use of water during drought conditions. Public
education efforts include development and implementation of a coordinated outreach
campaign targeting the entire community, including specialized outreach to government
organizations, businesses, youth and the Hispanic community. This outreach is achieved
with newsletters, media coverage, bill inserts, local displays, adverlising and the creation
of partnership programs with businesses and industries. These techniques promote
communication with residents, organizations and the people that they serve.
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413 Drought Critical

Drought Critical is the most serious stage of drought. Restrictions for this stage will
depend on resource needs and will be developed to achieve the greatest level of water
savings. The restrictions will be specifically defined and incorporated info this Drought
Plan prior to any declaration of Drought Critical.

Matrix

The following matrix summarizes drought response measures under the various drought
stages. The SNWA will continue to advise its member agencies on drought conditions
and responses, and makes decisions based on the best possible data available. Each
member agency is committed to taking all actions within its authority to implement these
drought measures within its geographic area or jurisdiction as provided in this Drought
Plan. Drought Critical is absent from the matrix; as noted above, restrictions for this
stage will be developed and incorporated into the Drought Plan at a later date.
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Component

Drought Watch

| ]
Drought Alert

Tandscape Watering
Restrictions
(See pp.17)

Mandatory-seasonal watering |

schedules for sprinklers:

o 3 assigned days per week +
Sunday optional

Mandatory seasonal watering

schedules for sprinklers:
s 3 assigned days per week
(Mar-Apr and Sept-Oct)

(Mar-Apr and Sept-Oct)
e 1 assigned days per week
winter (Nov-Feb)

Increased enforcement of existing
time of day restrictions.

s | assigned day per week
winter (Nov-Feb)

Increased enforcement of existing
time of day restrictions.

Surface, building and
equipment washing
(See pp.18)

Prohibited unless water is discharged
to sanitary sewer through approved
methods or contained on site.

Prohibited unless water is discharged
to sanitary sewer through approved
methods or contained on site.

Vehicle washing
(See pp.15)

Positive shut-off nozzle required for
residential use. Commercial vehicle
washing prohibited except:

1) where water is captured to
sanitary sewer through
approved methods, or

2) commercial, high-pressure
processes using less than 10
gallons per vehicle.

Positive shut-off nozzle required for
residential use. Commercial vehicle
washing prohibited except:

1) where water is captured to
sanitary sewer throngh
approved methods, or

2) commercial, high-pressure
processes using less than 10
gallons per vehicle.
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# Applies to all new building
permits issued during a drought
declaration

Component ‘Drought Watch " Drought Alert
~Tamdstape development —Eaéh—_'rdr-isdictimmzi]] notify. the.public New turf iﬁstallations are prohibited in
codes* (See pp.19) of the potential impacts under Drought | residential front yards (except where

Alert condition.

Turf prohibited in new commercial
and non-residential properties except
under permit. Under no circumstances
may the permit allow for over 50% of
the turf allowed under non-drought
conditions.

jurisdictions provide provisions
allowing the substitution of turf that
would otherwise be allowed in bark
yards).

New turf installation allowed in
residential back yardsup to a
maximum of 50% of the
landscapeable area.

Multi-family residences allowed new
tarf up to 50% of the turf limitations

under non-drought conditions.

Installation of warm-season grass is

permitted during the summer months.
The planting of cool-season grasses is
prohibited May through August.
During the months of September
through April, a 30-day exemption on
watering day restrictions will be made
for new turf installation.

Mist systems for human
comfort
(See pp-19)

Commetcial use allowed only under
the following conditions:

'« Months of May, June, July and

Commercial use allowed only under
the following conditions:
e Months of May, June, July and

August only; and August only; and —
» Between noon and midnight e Between noon and midnight
only. only.
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Required to develop and implement a

plan to maximize outdoor water use
efficiency.

Component Drought Watch Drought Alert
—Water budgeting for-gelf— — —|-Subject to.water budget of 6.5 acre- Subject to water budget of 6.3 acre-
courses. Includes reclaimed feet of water per acre. Budgets shall Tect of water per acre. Budgetsshall
water. be calculated based upon the current | be calculated based upon the cutrent
(See pp.20 for table outlining | irrigated acreage. Overuse surcharges | irrigated acreage. Increased overuse
water budgets) shall apply. surcharges shall apply.

Required to develop and implement a
plan to maximize outdoor water use
efficiency.

Public parks, schools and
governmental facilities

Required to abide by mandatory
landscape watering restrictions.

Required to abide by mandatory
landscape watering restrictions.

(All man-made lakes with over
one acre of surface area, where

shall be included in the calculation of
a golf course water budget.

all or part of the water used is
water delivered by an SNWA
agency, will be subject to these
provisions)

Allother man-made lakes shall-pay

(See pp.21)

If more than five acres of turf, must If more than five acres of turf, must
conduct a self-assessment of water conduct a self-assessment of water
consetvation potential and implement conservation potential and implement
a plan to maximize outdoor water use | 8 plan to maximize outdoor water use
efficiency. efficiency.

Man-made lakes [ akes which serve in fotal or part asa | Lakes which serve in total or part as a
(See pp.21) functional reservoir for a golf course functional reservoir for a golf course

shall be included in the calcolation of
a golf course water budget.

drought surcharges on all fill water.

AllLother man-made fakes shall pay

drought surcharges on all fill water.

Fountains and Ornamental
water features (less than one
acre surface area)

(See pp.21)

Use prohibited. Exemptions provided
as atlowed by jurisdictional
governmental bodies. (See section 4.8)

Use prohibited. Exemptions provided
as allowed by jurisdictional
governmental bodies. (See section 4.8)

SNWA Drought Plan
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Component

D"rbu‘gh_t' Watch

Drought Alert

Water rates and surcharges
(See pp.22)

A-1% C“\J

AlFSNWA-water-purveyors-shall

All SNWA water pu fveynfs shall

assess surcharges predicted to reduce
demand in a quantity deemed
necessary to meet the expendable
supply of water.

Surcharges may be adjusted as
deemed appropriate based upon

community conservation performance.

assess surcharges predicted to reduce
demand in a quantity deemed
necessary to meet the expendable
supply of water.

Surcharges may be adjusted as
deemed appropriate based upon
comnuunity conservation performance.

‘Water waste enforcement
(See pp.22)

Mandatory violation/penalties after
first warning.

Mandatory violation/penalties after
first warning.

Increase enforcement. Increase enforcement.
Increase water waste penalfies. 4.
Strengthen incentive programs | The SNWA will assess the The SNWA will assess the

(See pp.23)

effectiveness of existing conservation
incentives and strengthen them as
appropriate, depending on projected
water demands and the level of
conservation being achieved by the
community.

effectiveness of existing conservation
incentives and strengthen them as
appropriate, depending on projected
water demands and the level of
conservation being achieved by the
community.
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CLARK COUNTY DROUGHT ORDINANCE

Chapter 24.34 WATER USE RESTRICTIONS

24.34.010 Definitions.

For the purpose of this chapter, the following terms, phrases, words and their derivations
shall have the following meanings:

(a) "Customer" refers to any person who is an owner, occcupant, or user of real property to
which water is supplied by a public water system. "Customer” shall also refer to any
person who uses water supplied by a public water system, or to any person who is billed
for the supply of water from a public water system, or to any person who is responsible for
or otherwise has the right or permission to utilize the supply of water provided by a public
water system. .

(b) "Hand watering" refers to the use or application of water by a customer or any person
through a hose connected to a piping system while such hose is hand held by an
individual and such water is sporadically used for any exterior purpose or is otherwise
expended outside any dwelling, building or structure.

(c) "lrrigate" means to apply or to expend water onto land whether by channels, by
flooding, by sprinkling, or any other means whatsoever.

(d) "Person” means any natural persen, any group of persons, any firm, partnership,
asscciation, corparation, company, or any other organization or entity.

(e) "Public water system" refers to any network of pipes, conduits, wells, machinery,
reservoirs, holding tanks, and any other components, including any combination thereof,
which supplies water to customers who are charged a fee of any kind or nature for such
service or which is designed to supply water or is capable of supplying water to customers
for a fee at two or more dwellings, buildings, structures or lots. Public water system does
not include water supplied by an irrigation district for agricultural purposes.

(f) "Wastewater" means treated effluent from any sewer treatment plant operated by a
governmental or private entity.

(g)"Water" refers to all water, including wastewater, supplied to any customer who uses
water.

(h) "Irrigation system testing” refers to sprinkler testing done after lawn mowing to identify
broken heads, and after repairs to flush lines, properly align sprinkler heads or to locaie a
reported leak.

(i) "Syringing” refers to a method used to cool down hot spots under visible signs of
stress. This method utilizes hand-held remote irrigation controllers or computerized
central controls.

(j) "Landscape irrigation audit’ refers to a process used to test the application rate and
efficiency of an irrigation system. Sprinkler heads are aligned and cups are placed across
the turf area. The sprinklers are run and the amount of water caught in the cups is
measured.

(k) "Subsurface watering system" means an irrigation watering delivery system that emits
water underground directly to the plant at the root zone level. (Ord. 1702 § 1, 1995: Ord.
1403 § 1 (part), 1992: Ord. 1271 § 1 (part), 1991)



24.34.020 Limitation on irrigation.

From May 1st until October 1st of each calendar year from the hours of eleven a.m. until
seven p.m. it is unlawful for any customer of a public water system to use water within the
unincorporated areas of the county for the purpose of irrigating, regardless of method,
exterior lawns, gardens, trees, grass, shrubbery, or other vegetation except as provided in

Seclion 24.34.030. (Ord. 2934 § 4, 2003 Ord—1271§ 1(part);1991) -

24.34.030 Exceptions.

The provisions of Section 24.34.020 do not apply to:

(a) Hand watering;

(b) lirigation of new lawns, for a period of thirty days from planting or the date of
installation;

(c) Irrigation by commercial gardens or plant nurseries licensed in accordance with Title 6
of this code, provided the licensee or his representative are personally on the premises at
the time watering is taking place;

(d) lrigation system testing; provided, that the testing does not exceed two minutes and
the individual conducting the test must be present and observe sprinkler performance;

(e) Syringing; provided, that it does not exceed three minutes and the individual operating
the sprinklers must be present and observe the sprinklers running;

(f) Landscape irrigation audits; provided, that the audits do not exceed five minutes for
pop-up spray heads and fifteen minutes for impact and rotor heads, and the auditor
performing the test must be present and observe sprinkler performance;

(9) Irrigation from a subsurface watering system. (Ord. 1702 § 2, 1895: Ord. 1403 § 1
(part), 1992: Ord. 1271 § 1 (part), 1991)

24.34.040 Violations and penalties.

Any person violating any of the provisions of this chapter is guilty of a misdemeanor and,

upon conviction thereof, shall be punished as provided in Section 1.01.040 of this code.

Additionally, any person, group of persons, partnership, corporation or other business or
___governmental entity which is not a public utility regulated by the Public Setvice

Commission of Nevada and which furnishes water to persons who violate the provisions

of this chapter may reduce or terminate water service to such person or persons. (Ord.
1271 § 1 (part), 1991)

Chapter 24.30 WASTE OF WATER FROM PUBLIC WATER SYSTEM

24.30.010 Definitions.

As used in this chapter, unless the context otherwise requires, the following words shall
have the meanings ascribed to them:

(1) "Customer" means any person who is an owner, occupant, manager or user of real
property to which water is supplied by a public water system, any person who uses water
supplied by a public water system, any person who is billed for the supply of water from a
public water system, or any person who otherwise has the right or permission to utilize
water provided by a public water system, but does not include any firefighting department
or agency.



(2) "Notice of violation" means a written warning which describes how water is being
wasted and warns the customer that it is unlawful to waste water after service of the
notice.

(3) "Public water system" means any publicly or privately owned network of pipes,
conduits, wells, reservoirs, holding tanks and other components, including any
combination thereof, which supplies water to customers who are charged a fee of any

Kifid oF nature for such purpose or which is designed-to-supply-water-or-is-eapable-of
supplying water to customers for a fee and includes any such system whether or not it is
operated under the regulatory authority of the Nevada Public Service Commission, but

does not include any irrigation company or district whose primary purpose is to supply
water for farming.

(4) "Service of a notice of violation" means:

(a) Personal service upon a customer;

(b) Personal service upon a person of suitable age and discretion residing at the
customer’s residence or working for the customer at the place where the waste of water
initiates;

(c) Posting such notice upon the premises where the waste of water initiates; or

(d) Mailing a copy of such notice to the customer at his address as shown on the records
of the public water system.

(5) "To waste water" means the expenditure or application of water from a public water
system that results in water:

(a) Flowing into any gutter, street, sidewalk, swale or storm drain in a steady stream or
flow during the course of a period of five or more continuous minutes; or

(b) Collecting in pools or any depressed area in a public street, sidewalk or right-of-way to
a depth of two inches or more. (Ord. 2934 § 3, 2003: Ord. 1213 § 1, 1990)

24.30.020 Unlawful to waste water when.

(a) It is unlawful for any customer of a public water system to waste water in the

unincorporated areas of the county after having been served a notice of violation

for wasting water from the same location or premises.

(b) It is unlawful for any owner, occupant or manager of real property in the
_incorporated areas of the county to allow the waste of water from such property

after there has been a service of a notice of violation for wasting water from the
same premises. (Ord. 1213 § 2, 1990)



APPENDIX E - WATER WEBSITES

WATER

e www.amsa-cleanwater.org
e www.energystar.gov

DROUGHT

e  DroughtMonitor@ndmec.unl.edu

LANDSCAPE

o hitp://www.usda.gov/news/garden.htm

EDUCATION

o www.wateruseitwisely.com
e http://www.washoeet.dri.edu/

INSTITUTIONAL

www. lvvwd.com

WWW.Snwa.com
www.co.washoe.nv.us/water_dept/rwpc/regionalpim
www.tmh20.com

http://iwww.cabg.gov

www.ci.phoenix.az. us/WATER/wtrteach.html
http://www.owue.water.ca.gov/leak/fag/fag.cfm

LEAK DETECTION

e hitp://www.who.int/docstore/water sanitation health/leakage/begin.html

Moapa Valley Water District 34

Water Conservation Plan
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Moapa Valley Water District 35 Water Conservation Plan
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FOREWORD

As water utilities pursue options for new supplies, one option involves capturing savings
from water conservation programs. This process also includes continually searching for

additional water conservation opportunities through new measures and pew technologies.

Beneficiaries of improved efficiencies and cost-effective savings include water and wastewater
utilities, the utility customer, and the environment.

One potential .source of water savings is in the multi-family sector where utilities
typically bill the owner through one master mefer and the residents pay for their water and
wastewater as part of the monthly rent. Embedded in this paradigm is little or no incentive for
the end user, the resident, to save water because there is no direct pricing signal since water is
paid for in the rent.

As water and wastewater costs increase faster than the rate of inflation, multi-family
dwelling owners are seeking to shift these unconirolled costs directly to the resident instead of
including them as part of the rent. Owners are using two basic methods to bill residents. One
method involves billing for actual consumption via metering. The second method involves
billing based upon an allocation formula, such as the number of people, number of bedrooms,
square footage, ete. However, the allocation method does not appear to provide an incentive for
residents to save water because the pricing signal is diluted since the charge is based upon a pre-
determined formula and not on actual use. One of the primary objectives of this study was to
investigate the savings potential if multi—famils; residents are billed for their use either through
actual metering or some type of allocation formula.

- - - Nationally, up-to-4%.of multi-family residents may now metered and charged for their
consumption based upon actual volume of use. Another 9% pay for their water through various
allocation formulas and about 2% ate billed through a combination of metering and allocation
programs. That leaves about 85% of multi-family residents still paying for their water and
wastewater as part of their rent, often referred to as “in-rent”. Because the water use of around
60 million people, 20-25% of all residents, could be reduced, there is a great deal of interest in
the potential water savings, the cost and benefits involved in capturing savings, and the
administrative issues associated with separate billing programs. While some utilities are metering

individual multi-family dwelling units, most are not. And while still other utilities have

vii



investigated local water savings associated with separate billing systems, such as the City of
Austin, Las Vegas Valley Water District, San Antonio Water System, and Seattle Public
Utilities, study funding partners agreed that much more empirical data were needed on this
subject.

The study had five main objectives: 1) to determine the water savings potentiat in the

multi-family sector resulting from both direct metering and allocation programs, 2) 10 understand
the current regulatory framework governing separate billing programs across the Us, 3 to
access the current business practices in the billing service companies (read and bill induslry), 4)
to draw conclusions from the findings, and 5) to make recommendations that offer consumer
protection, provide ethical business practices for the industry, and capture cost-effective water
savings.

This report reflects the results of an effort that began over three years ago in cooperation
with the EPA, fwo national apartment associations, and 10 water utilities. It is hoped that the
information presented in this report will be found timetly, useful, and objective; will add to the
current body of knowledge; and that the appropriate organizations, including water utilities, will

consider adopting and implementing the study’s recommendations.
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EXECUTIVE SUMMARY

More and more buildings in the multi-family housing sector are converting to systems
where each multi-family dwelling unit pays for water and wastewater directly instead of

ificluding these charges-as-part-of-the-rent. The.three most common ways in which separate

billing is accomplished are: (1) Through direct submetering of water use by means of a water
meter installed on a single or multiple points of enfry water line(s); (2) Through a Ratio Utility
Billing System (RUBS), which bases the water bill on an allocation formula that uses floor
space, number of occupants, efc.; or (3) A hybrid of the two where total water use is estimated
based on the ratio of metered hot (or cold) water use (and sometimes selected appliances) in a
unit to the total water use of all occupants. It is estimated that there are now more than 1.2
million apartment renter households that are billed separately for water and sewer using one of

these billing system methods (NMHC 2001).!

RESEARCH OBJECTIVES

The goals of the National Multiple Family Submetering and Allocation Billing Program
Study were to determine the merits of separate billing programs including the potential water
savings, costs and benefits from various perspectives, and the accompanying administrative and
regulatory issues. In the study, a retrospective analysis of water use in multi-family properties in
13 cities was conducted. The 13 study cities were weighted towards the West and southwestern

region of the United States, but contain a wide variety of utilities serving a broad and diverse

- —group-of-customers. Properties equipped with submeters or that have undergone a billing system

conversion (impacted properties) were identified and compared against control (in-rent)
properties where water and wastewater fees are included as part of the rent. The study compared
the two groups using historic billing data provided by participating water utilities combined with
an extensive series of mail surveys and site visits. The data collected for study provides a wealth
of information about how submetering and allocation affect water use, property owners, and

residents. Embedded in these data are insights into this developing industry, including the

I Based on data from the 2001 American Housing Survey. Assumes a multi-family property has at least five
dwelling unils. The number is higher if smaller properties are included in the analysis.

xi



quantitative aspects of separate billing. The data are also useful for examining the impacts of the
1992 Energy Policy Act plumbing standards and other factors that may influence water use. It is
anticipated that the database of submetered and allocated billing program information developed
for this study will be a resource for researchers and planners to explore for years to come,

particularly if it is maintained and updated.

andfor wastewater. T T Tt 0w

TERMINOLOGY AND PEFINITIONS OF BILLING METHODS

The following terms and definitions are used throughout this report.

In-Rent Properties

In-rent properties refer to all properties whete the owner does not separately bill residents
for water and wastewater. A slight variation of this standard “in-ren » arrangement can occur

when there is a homeowners association (HOA) at a propesty that collects flat monthly fees.

Impact Properties

Impact properties refer to all properties that bill separately for water and/or wastewater
by submetering, ratio utility billing systems, or a hybrid of the two. Within these different billing
methods, the party actually billing for water needs to be defined. The owner refers to either an
individual or an organization that owns and/or manages a rental property. A third-party billing
service company (billing company) is a private, for-profit entity that provides billing services for
water, wastewater, trash collection, and energy to owners of multi-family properties. A ufility is
a regulated provider of water and/or wastewater service to a set of customers. Utilities may be

public or private entities and they are responsible for treating, delivering, and billing for water

Submetering

Submetering in this report is defined as full capture metering that occurs downstream of a
water utility master meter. There are three different types of submetering that can oceur:

Single point of entry submetering

Dual point of entry submetering

Point-of-use submetering



Hybrid Mefering

Hybrid metering, referred to as “hot water hybrid”? (HWH) in this report, are billing
systems where only a portion of the water such as the hot water consumption (or occasionally the

cold water) for each unit in a multi-family dwelling is measured, This information is then

—typ-rcaﬂ’y’—\iSeé_t{g.@xtrnpn] ate the total water bill.

P———

Ratio Utility Billing Systems

Ratio utility billing systems (RUBS) use an allocation formula to estimate water
consumption for each unit in a multi-Family dwelling. RUBS systems are not based on the actual
consumption at each unit, rather sndividual bills are prorated from the overall utility master meter
bill based on one or a combination of quantitative measures such as square footage, number of

occupants, or number of fixtures.
RESEARCH APPROACH

The project team developed & multifaceted approach to accomplish the research

objectives set out for this study.

1. Selection of participating study sites: After invitations were sent 0 utilities and water
providers across the United States and Canada followed by personal phone calls and contact,
representatives from 13 study sites volunteered to participate and partially fund this research.
These 13 participating water providers were: (1) Denver Water, Colorado; (2) Seattle Public
Utilities, Washington; (3) City San Diego Water Dept., California; (4) Hilisborough County,
Florida; (3) City of Phoenix, Atizona; (6) City of Tucson, Arizona; (7) City of Austin, Texas,

~ — (8 Sah Aiftonio Water Systen; Texas;-(9)-City.of Portland, Oregon; (10) Bast Bay Municipal
Utility District, California; (11) Trvine Ranch Water District, California; (12) City of

Indianapolis, Indiana; and (13) Southern Nevada Water Authority & Las Vegas Valley Water
District, Nevada. Participation required the utility to provide complete billing data for the
multi-Family subclass from their service area and project support.

2. Quality assurance and quality control (QAQC): Procedures to ensure the quality of the

data and the research methods were implemented throughout the study.
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3.

Owner/postcard survey: To identify c‘impact”z properties in each utility, owner surveys
were developed, tested and implemented to all eligible properties in each utility. This survey
was necessary because in most cases there was no independent source of information about
what properties use the vatious billing systems in any utility service area, and the study did

not want to rely on information supplied solely from the billing companies, many of whom

could not share their client lists in any case. In order to avoid a fatal bias i the study gro#p
selection, posteards were sent to all owners of multi-family properties listed in the water
providers billing databases. The responses from this survey were used to identify the impact
properties.

Database development: All data collected in this study including historic water billing

records and survey response data were stored in a customized Microsoft Access database.

. Manager survey: 10 obtain detailed information about propetties identified in the

owner/postcard survey, a survey was developed, tested and sent to managers of impacted and
in-rent properties.

Regulatory and policy review: To evaluate the administrative and regulatory issues
surrounding third party billing programs throughout the counfry, Surveys were sent to various
potential regulators in all 50 states and to more than 100 of the largest water and wastewater
utilities. Additionally a detailed policy literature review was conducted.

Matched pair selection and site visits: Study team utitized the results from the manager
survey to make statistically similar pair matches for site visits and comparison. A site visit
protocol was developed and the study feam worked with participating utilities to conduct site

visits.

_Resident sarvey: To-solicit resident opinions and experiences with different billing methods,

a survey instrument was developed, tested, and sent to residents usirig_r addresses provided on
the manager survey. Some residents also provided copies of their water and wastewater bills
sent by various read and bill companies of OWIets.

Read and bill company sarvey: To obtain information about billing practices and policies a

survey was sent to 36 third party billing companies.

10. Statistical analysis and modeling: Once the data collection and analysis was complete, the

[ T
? Impact properties — multi-family properties billing separately for water and/or wastewater services using RUBS,
submetering, hot water hybrid, ot other methods.
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vesearch team used all of the assembled information to develop analytical tools and
relationships to quantify potential water savings and explain indoor multi-family residential
water use.

11. Final products: The final products of this research project include this final report and the

datahase.

RESEARCH FINDINGS

Prevalence of Billing for Water and Wastewater at Multi-family Properties

RUBS, submetering, or hybrid metering was reported in 13.4% of the 7942 properties
that responded to the owner/postcard survey. However, looking at the number of units indicated
on the postcard survey, 33 4% of units are billed through RUBS, submetering, or hybrid systems.
This represents the best estimate from this stady of the prevalence of this practice in the multi-
family sector. The posteard survey was sent to the owner of every multi-family property in the
hilling databases of the participating study sites that fit the initial criteria®. Nation-wide the
prevalence of separate billing for water and wastewater may be somewhat less because the study
sites selected to participate in this study often had a notable concentration of properties receiving

water and wastewater bills based on data provided by billing service companies.

Table ES.1.1 Breakdown of each pilling method for all properties identified

o Billing Method
To-Rent HWH Sub. RUBS Other Total

Properties 6760 42 311 717 142 7972
All % of properties 84.8% 0.5% 30% 9.0% 1.8% 100%
respondents Units 286,355 3,912 47,547 112,049 10,400 460,263
et e e Sofunits- <~ 62.2% _0.8% 103% 24.3% 2.3%

100.0%
Tnoludes “Other” as well ag respondents wha left the question blank. ——

Estimated Water Use By Different Billing Methods

One of the central purposes of this study was to determine the water savings associated
with submetered and allocation billing programs in multi-family housing. This research question
was the over-arching theme for the entire project and a majority of time and effort was spent
collecting and analyzing data to provide information on the potential water savings from

submetering and RUBS. Keep in mind that this study did not set out to estimate national



"averages" of impact property water use, and the selected properties were not selected to be
representative of the entire United States. Rather the primary goal was to determine the impacts
of different billing programs.

Why are water savings so important? ~ Water providers are keenly interested in

identifyving effective approaches to reducing water demand, as new supplies become increasingly

expensive and difficult to obtain. National and state agencies are interested in improving water
efficiency and promoting proven methods for achieving savings. The utility billing industry has
promoted the practice of charging multi-family customers for water and wastewater services not
only as a way to improve property owners’ net operating income, but also as a way to effect
water conservation. Water savings could provide justification for encouraging, promoting, and
expanding billing programs and could unite water providers, regulators, and billing companies in
a common goal. As a result there has been intense interest in this question.

To reach a conclusion regarding how water use differs between billing types, seven main
analyses were conducted. The numbet of properties included in each analysis is included in

Table ES.1.2. The results of each analysis are discussed in the sections that follow.

Table ES.1.2 Number of properties included in each analysis, by billing type

Description of Number of Properties by Billing Method

Analysis In-Rent Sub. RUBS HWH Total
Postcard Survey 6493 273 595 41 7402
Manager Survey 858 118 177 22 1175
Statistical Model #1 705 101 150 - 956
Statistical Model #2 703 100 150 - 953
Statistical Model #3 531 79 136 - 746
Matched Pair 29 21* 14 - 64
Pre-Post Conversion - i 39 1 46

7 FTWIHs were grovped with the submétered farthis-analysis - = — == - ==~ ==~

Submetering

Submetering was found to achieve statistically significant water savings of 15.3 percent
(21.8 gal/day/unit) compared with traditional in-rent properties after correcting for factors such
as year of construction (before 1995, 1995 or later), average number of bedrooms per unit,
presence of play areas, presence of cooling towers, utility’s average commodity charge for water

and wastewater, whether a property was a rental or individually owned, and classification of the

3 Gee Chapter 3 for details.
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property as a retirement €o
statistical model that demonstrated these savings predicted only about 2

water use in the obse

in-rent properties is

was found in every single comparison and analysis conducted in this

mmunity. Not all submetered properties used less water and the
5% of the variability in
pved properties. Summarized water use analysis comparing submetered and
shown in Table ES.1.3. Statistically significant savings from submetering

study. Water savings

ranged from —5.55 to ~17.5 lgal per unit per yeat, or
(gpd) which is between -11% to -26%.
analyses, and models, the tesearchers concluded that multivariate model #2, highli

provides the “best estimate” of expected water use and savings at sub

—15.20 to —47.94 gallons per umit per day

Based on an evaluation of the different data sets,

pumber of properties used in each analysis can be seen in Table ES.1.2.

ghted in blue,

metered properties4. The

Table ES.1.3 Summarized water use analysis results, submetering

Annunal Indoor Estimated l Statisticall
Water Use per Unit Difference in o y
Data source or Stgnificant at
& = kgal (gpd) Water Use S
nalysis 5 95% confidence
In-Rent (93% confidence level?
(or pre-conversion) Submetering interv al) :
Postcard Survey 53.21(145.8)  44.87(122.9) -15.7% £ 6.2% yes
Manager Survey 51.61(141.4)  46.07 (126.2) -10.7% = 9.3% yes
Model #1 52.33 (143.4) 4373 (119.8) -16.4% + 9.3% yes
Model #2 52,19 (143.0)  44.23(121.2) -15.3% % 9.3% yes
Model #3 53,19 (145.7)  43.14(118.2) -18.9% 4 10.3% yes
Matched Pair 57.59 (157.8)  47.61(130.4) -17.3% =+ 17.0% yes
Pre-Post Conversion 6821 (186.9)  50.71 (138.9) -25.7%* 27.2% yes®
Conclusion 52.19 (143.0) 4423 (121.2) -153%* 9.3% yes

RUBS

This study found no evidence that Ratio Utility Billing Systems (RUBS) reduced water

use by a statistically

data showed that the difference between water use in RUBS and in-

_ 7% Test.was significant at the 94% confidence level.

significant amount compared with traditional in-reat arrangements, and the

rent properties was not

statistically different from zero. While some RUBS properties used less waler on average than

4 Submetered properties were id
out of 20 properties visited (15%)
to only be melering the the hot water. Thus,

entificd by manager survey responses. Thr
had indicated on the manager survey that they
the submetered sample is likely to contain

®vil

ough the site visits, it was found that 3
were subinetered, but were found
some hot water hybrids.



in-rent properties, others used the same or more water on average than in-rent properties.
Summarized water use analyses comparing RUBS and in-rent properties are shown in Table
ES.1.4. Typically the 95 percent confidence interval for RUBS spanned a range that included an
increase in expected water use as well as water savings. Statistically significant water use

eavines fiom RUBS were detected in only a single comparison test — the matched pair sample.

The matched pair comparison refied on the smallest RUBS sample size in the study and, as

explained in detail in the body of the report, the in-rent control sample did not appear to be

representative of the population of in
different data sets, analyses, and models,
highlighted in blue, provided the single “best estimat

properties. After correcting for

-rent properties in the study. Based on an evalation of the
the researchers concluded that multivariate model #2,
e of expected water use at RUBS

a wide variety of factors and evaluating numerous different

analytic models, the researchers concluded that no statistically significant impact from RUBS

could be reliably expected. The number of properties used in each

ES.1.2.

analysis can be seen in Table

Table ES.1.4 Summarized water use analysis results, RUBS

Annual Indoor Estimated Statistically
Data sotiiee oF Water Use per Unit Difference in Water| Significant at
Analysis keal (gpd) . Use 95%
In-Rent (& 95% confidence | confidence
(or pre-conversian) RUBS interval) level?
Posteard Survey 5321 (145.8)  52.10(142.7) 2.1% £ 4.3% 1no
Manager Survey 51.61 (141.4) 53.45 (146.4) 3.6% = 7.8% no
Model #1 5233 (143.4)  52.76 (144.5} 0.8% + 7.4% no
‘Model #2 52.19 (143.0) 52.58 (144.1) 0.7% + 7.4% 1no
Model#3  53.19(1457)  S1AB(141.0) B o L. WG, WS
Matched Pair 66.19 (1813)  47.80 (131.0) 27.8%+19.2% yes*
Pre-Post Conversion  55.32 (143.4) 52.85 (144.4) -4.5% =+ 8.8% no
Conclusion 52.19 (143.0) 52.58 (144.1) 0.7% £ 7.4% no

* Regults from this analysis are further explained in Chapter 5.

Hot Water Hybrid

Hot water hybrid billing systems may achieve water savings, however in this study the

sample of hot water hybrid properties was too small to produce reliable results that can be
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generalized to the broader population. Analysis of data from the limited sample of hot water
hybrid properties does suggest that water savings, somewhat smaller than the magnitude found in
submetering, may be achieved through this billing methodology. This study was unable to verify
this finding of savings in a reliable, statistically rigorous manner hecause of the small sample

size. Summary water use analysis sesults for hot water hybrid properties are shown in Table

- .

ES.1.5, The number of propertics available for each analysis can be seen 1n Table EST.21t
should be noted that during the site visits it was discovered that 15% of the hot water hybrid
properties had been mislabeled by the mangers as submetered. This indicates that HWHs may be
more common that originally thought, and is suggestive that they may have comparable savings

to submetering. However, further research is needed to verify this.

Table ES.1.5 Summarized water use analysis results, hot water hybrid

Annual Indoor . : Statistically
Water Use per Unit Eshi.nated Differesce Significant at
Data source or keal (epd) in Water Use 959
Analysis g lep ( 95% confidence ’
Hot Water s confidence
In-Rent . interval)
(or pre-conversion H brid level?
Postcard Survey 5321 (145.8)  49.61(135.9) -6.8% % 15.7% no
Manager Susvey 51.61(141.4)  44.79 (122.7) -13.2% = 20.5% 1no

Multivariate Model Results — Best Estimate of Water Use and Savings

The purpose of the multivariate regression modeling and analysis in this study was to
account or “correct” for factors that influence water use so that submetered and RUBS properties

could be compared against in-rent properties ofl an equal basis. For example, if a submetered

~_ property was built in 1998 and equipped with water efficient fixtures it was important to correct

for this so that water savings associated with the efficient fixtures ot be meoifectly attributed to— -
submetering when comparing against in-rent properties built before EPACT plumbing standards
were put in place.

Using the relevant factors identified through the ANOVA and Pearson Correlation
analyses, numerous multivariate regression models were developed using identified factors as the

independent variable and annual indoor per unit water usc as the dependent variable” Nearly all

5 Tndoor water use was normalized by total mumber of units rather than on occupied units because vacancy rates
werte not found to be a statistically significant factor, Indoor water use was not normalized on a per occupant basis
because many survey respondents left that question blank thus reducing the potential sample size. In addition, the
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of these models included the billing methodology (submetering or RUBS) as a factor. The
results of this methodology are a sct of models that account for a variety of different factors
shown to influence wafer use. At the same time these models also evaluate the impact of
submeteting vs. in-rent billing and RUBS vs. in-rent billing. Step-wise regression was also used

to create a multivariate model that includes all of the relevant independent variables shown to

have statistical significance.

The single most statistically powerful predictive multivariate regression model developed
in this study was Model #2. This model was selected as the “best estimate” of water use and
savings in submetered and RUBS properties because of the large sample size (n=953), becausc it
had one of the highest coefficients of determination (R?=0.245) of any of the more the 50 models
examined by the researchers, and because the overall model was found to be statistically
gignificant at the 95% confidence level. Model #2 includes eight independent variables
identified as significant from the ANOVA and Pearson Correlation analyses. In addition, a ninth
variable, the nsc of a RUBS, was forced into the model. Even though it was not found to be
statistically significant whether & property used RUBS was central to this study and it was
important that the variable be included explicitly. The tesulting nine independent variables

were!

Average number of bedrooms per uit
Year the property was built (1994 and carlier or 1995 and later)
Rental property (private and government subsidized) vs. non-rental properties (i.e.
condominiums, private resident owned, and other)
& Ultility’s average commodity charge for water and wastewater
& Prescnce of a play area
.-& -Presence-of-acooling tower.
&
é
é

e &

[ o

Classification as senior citizen/retirement community 2 T e T

RUBS
Submetering

Fundamental information and statistics from the regression model are presented Table
ES.1.6. The adjusted coefficient of determination (R? for Model #2 is 0.245. This indicates that
the model explains about 25 percent of the variability in the data. The coefficient of

determination (R?) is a measure of the goodness of fit of the model to the actual data on which

gite visits determined that the reported number of residents was a less accurate value than the reported number of
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the model was based. A model with a perfect fit would have an RZvalue of 1.0. The P-value for
the model itself is 0.00 indicating that whatever fit does exist is statistically significant at the
95% confidence level.

——Table—Eﬁrhﬁ-MedsL#lsnmany statistics, coefficient of determination, and significance

Adjusted R Std. Error of Degrees of

R R Square Square the Estimate Freedom F P-value
0.502 0.252 0.245 21.3965% 952 35.366 0.000

Predictors: (Constant), submetering, rental property (compared to non-rental property), play area, cooling tower, is
the property considered a senior citizen/retirement community, BVErage price utility charges for water and
wastewater, RUBS, property built before 1995 {compared to properties built 1995 or later), average pumber of
bedrooms per unit

Dependent Variable: Indoor water use pet unit (average 2001, 2002)

The coefficients presented in Table ES.1.7 present the magnitude of the “gffect” of the
different independent yariables in the model. 'The coefficients are additive, and details about
how to formulate the generic equation from these coefficients are found in the body of the report.
Of particular interest are the coefficients for RUBS and submetering. In Model #2, eight of the
nine independent variables were statistically significant. The only factor that wasn’t statistically
significant was RUBS. The B coefficient shows the magnitude of the effect, and is graphically
displayed in Figure ES.1.1 and Rigure ES.1.2. For submetering the B coefficient was —7.96
indicating that submetered properties used 7.96 kgal per unit Jess water than in-rent properties
after adjusting the other significant independent yariables. This effect was statistically
significant at the 95% confidence level.

The B coefficient is a measure of the effect of each factor in the model. Tt is worth noting

" “that ‘three factors I this ‘model were found to- be. more significant influences on multi-family

water use than submetering. These are: (1) whether the property was built before 1995; (2)

whether the property has a cooling tower; and (3) the average number of bedrooms per unit.
Ancther three factors Wwere found to have an influence on water use with similar

magnitude to submetering.  These are: (1) whether the property 18 @ senior/retirerment

community; (2) whether the property has a play area; and (3) whether the propetty is a rental.

I

units. Finaily, the relationship between total indoor water use at & propetty and nu mber of units was almost linear.
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Table £S.1.7 Model #2 coefficients and significance of independent variables

Independent Variable B* Std. Error t P-value
(Constant) 19.95 4,61 4,323 000
Property was built before 1995 10.84 2.29 4.736 000
Property is a senior citizen/retirement 6.70 956 2618 009
community

Property hasa-play-area 6.80 1.94 3.513 000
Property has a cooling tower 11.55 331 TA93 001
Property is a rentall 6.84 1.74 3.926 000
Property is billed through RUBS method 0.39 1.98 0.197 844
Property is submetered -1.96 247 -3.225 001
Average commodity charge for 201 08 7.072 000
water/wastewate

Average number of bedrooms per unit® 17.44 1.54 11.313 .000

Dependent Variable: Indoor water use per unit (average 2001, 2002)

* Represents the magnitude cf each independent variable in kgal per year per dwelling unit

t Rentals inclode private and government subsidized rentals. (Non-rentals include condominiums, private resident
owned, and other).

{ Continuous varfables, change is seen for every dollar or bedroom added.

Besides submetering, seven other independent variables (listed in Table ES.1.7) in the
model were also statistically significant. Properties built before 1995 used 10.8 kgal per unit
more than properties built after 1995 — this is presumably largely the result of the high efficient
plumbing fixtures (toilets, showerheads, and faucet aerators) mandated for new construction by
the 1992 Energy Policy Act (EPACT). The average number of bedrooms per unit is a reasonable
surrogate for the number of people living in each dwelling unit. These models suggest that for
every additional bedroom water use is increased by an average of about 17.4 kgal per unit.

Rental properties used 6.8 kgal per unit more than properties that were non-rentals

(condominiums, private resident owned, and other). Properties classified as senior citizen or

retiremont communities used 6.7 “egal per Unit 7ess than standard- mixed-age -multi-family .
properties. For every dollar increase in the average price charged by a utility per kgal, the water
use at a property decreased 2.0 kgal per unit. Properties that repotted having a play arca used 6.8
kgal per unit more than properties without that amenity. The ptesence of a cooling tower
increased per unit water use by 11.6 kgal. The prevalence of cach of these characteristics in the
managet survey respondents can be found in Chapter 4’s section on “Manager Survey Results”

ot in the enumerated manager Survey results in Appendix B.
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; COSTS AND BENEFITS

Beyond quantifying the water savings that can be measured by implementing a multi-
family water and wastewater billing program, there are many issues that arise concerning these
systems for utilities, for property owners, and for residents, As is true with any developing field,

_ there-are-clearadvantages fo these systems, as well as costs and drawbacks that need to be

addressed.

Utility Perspective

Supporting the installation of submeters represents an opportunity for water utilities to
capture cost-effective water savings. Savings can be captured in new construction by either
requiting the individual metering of multi-family units or by offering incentives in both existing
and new multi-family dwellings. Because RUBS has not been found to render reliable savings, it
is not cost-effective for utilities to offer incentives promoting RUBS programs. However, since
the findings of this report indicate that the savings from fixture upgrades are Mmore substantial
than from submetering, utilities should consider offering cost-effective incentives for change-
outs for all multi-family properties.

Table ES.1.8 shows a range of avoided costs for utilities, assuming annual savings of
7.96 kgal per dwelling unit (dv) (21.8 gallons/du/day) from submetering. A utility avoided cost
of $500/AF would translate into a present value savings of $152 for each dwelling unit that is
submetered, assuming a 20 year useful life. The present value of benefits to the utility could be
considered a justifiable subsidy that the utility could offer for submetering or other conservation
efforts. Obviously, agency avoided cost and assumptions about product life impact the value of

= === ————gybmetering foreach-utility. - - . -

Owner Perspective

In most cases, billing separately for water and wastewater will increase the owner’s net
operating income and property value. Despite the initial capital investment, submetering can be
& cost-effective option for owners. In addition, submetering technology has improved so that the
cost for submetering new construction and submetering most existing properties is reasonable.
In the case of allocation, thete is no initial investment and the payback is immediate. Owners

could use this increase in income o improve overall water efficiency on the property, including
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fixture upgrades. Nevertheless, before ¢

aware of the applicable federal, state

Table ES.1.8 Avoided costs from submetering,

, and local regulations.

utility perspective

g
v : . N Submeter  Value of PV of
Annualized Combined Equivalent Water Uselul ater e —Benefitste——————
Water and Sewer PV Avoided Saved ce it : trect
Avoided Cost Cost* Lt Sewer  Utility
Benefits
(§lacre-ft)  ($/kgal 5 al/du/year ears $lyear $
$200 $0.61 $3,432 7,957 20 $5 $61
$300 $0.92 $5,148 1,957 20 $7 $91
$400 $1.23 $6,864 7,957 20 $10 $122
$500 $1.53 $8,580 7,957 20 $12 $152
5600 $1.84 $10,295 7,957 20 $15 $183
$700 $2.15 $12,011 7,957 20 $17 $213
$800 $2.46 $13,727 7,957 20 $20 5243
$1,000 $3.07 $17,159 7,957 20 $24 $304

* Assumes discount rate of 5% and a term of 40 years.

* Assumes that AMR submeters wi
! Assumes discount rate of 5% and

Table ES.1.9 shows the benefit/cost analysis

installation co

sts. In all of the cases, the owner is assumed to pay the

11 be replaced twice in twenty yoars.
the assumed term of the submeter useful life (in this case, 20 years}).

benefit/cost ratio varies from 1.9 to 5.1 in all of the cases, assuming a utility

wastewater commodity charge of $5.2

with a property for the life cycle of submeters, cather most only own a property for an

five years. 1f one looks at the simple payback for owning a

satne assumptiods from Table ES:1.9;the
Table ES.1.10 shows the benefit/cost ratios for own

henefit/cost ratios range from 4.9 to 7.6.

A key component in these analyses is an as

rent to the residents as part of a submetering p
to residents, and the researchers found that
conversion. It is possible that an owner

to what each resident is paying for water

onverting to a separate billing system, owners should be

for the life-oycle of a variety of submeter

monthly service fee. The

water and

7% 1t should be noted that many OWDELS would not stay

average of

property for five years, using the

-simple payback is less than one year for all cases.

ers who chose to allocate, Here, the

sumption that the owner does not reduce the

rogram. The result is a net increase in rental costs
this was the most common practice during billing
might choose to reduce rental tates in an amount similar

every month. If the owner were also to pay the monthly



T e

setvice charge, then the resident would experience no net increase in rental costs and the owner’s

benefit/cost ratio would be reduced substantially, This does not appear to be a common practice.

Resident Perspective

Based om the Tesults obtained - the resident survey, consumers have varied opinions on

water billing programs. Often these programs result in a water bill in addition to a monthly rent
charge. While consumers receive electric or gas bills, many have come to expect that water
charges are included in the rent. As curtently practiced, water and wastewater billing programs
do not appear to be an appealing option for residents of multi-family dwellings. Also, residents
are typically charged a gervice fee (in conformance with applicable state and local law) in
addition to their volumetric or allocated charge. Thus, in the short term, these billing programs
cause an increase in monthly costs for residents. While there may be environmental benefits
such as increased water conservation, there are many uncertainties involving separate billing that
could be perceived as negative. Until separate billing for water and wastewater has some
definitive standards and protections for residents, it is unlikely that most residents will embrace
#. Direct metering and billing of water for apartment residents encourages water efficiency and
promotes a water billing system that is as transparent as other utilities like gas and electricity,
phone and cable whereby residents pay for what they use.

If a property owner were 10 reduce the rent in the approximate amount of the total water
and wastewater bill (inchiding the service fee), then the resident might experience no net
increase in rental costs if all else is held constant. As noted above, this does not appear to be a

common practice. If the property owner were to pay the service fee as recommended (see

Recomrr;én_d_a%i'b;é,éﬁ‘dsecﬁbﬁ_ 9), then the overall cost impact to the resident-might be reduced. -

However as practiced today, it appears {hat water and wastewater billing programs result in

increased costs for residents.

.

§ This was the average of the water and wastewater commodity charges for the thirtesn study sites.
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ANALYSIS OF PRICE ELASTICITY

Economic goods have a downward sloping demand curve. This means that the higher the
price of the good, the less of it that is purchased. Within this broad statement, specific goods

respond very differently to price. Some goods respond very little to price change, and others

tespond Srongly: Foomomists-have-developed-the-concept of “price elasticity of demand” to

characterize these differences. Price elasticity of demand is defined for each point on the
demand curve as: The percentage change in consumption per petcentage change in price. Since
elasticity is a percent divided by a percent, it isa unitless number.

The elasticity analysis examined the price elasticity of water use based on utility water
and wastewater rates. To simplify the analysis, the average non-seasonal (indoor) water use per
unit per year in kgal (using 2001 and 2002 billing data) was calculated for each participating
study site. These values were then plotted against the combined utility water and wastewater rate
in $/kgal. The results arc shown in Figure ES.1.3. The cost for water and wastewater ranged
substantially from $2.83/kgal to $10.11/kgal, providing a useful data set for apalysis. To
improve the model fit, the data point from Indianapolis was removed from the elasticity model.
Indianapolis was the only study site to feature a declining block rate struciure (i.e. the more
water used, the lower the price). All other utilities had either flat rate or increasing block rate
structures designed to send an increasing price signal as demand increases.

Two regression equations and curves were fit to these data to determine the price
elasticity of demand — a straight ling and a power cutve. The fit of both models was quite good
and the range of elasticities calculated fits well with previous research in this area. The siraight

line model had the highest coefficient of determination () value of 0.6437. Elasticities

" caleulated through fhe straight [ine model ranged from =012 -at- $2:83/kgal to—0.65 at-

$10.11/kgal with an average of =029 and a median of ~0.20. The constant elasticity power
curve model had a coefficient of determination value of 0.5477. The elasticity calculated
through this power model was _0.275. These results are shown in Table BS.1.11. The research
team concluded that if a single elasticity value were to be selected, the preponderance of the
results from this analysis point to an elasticity of —0.27. However, the linear model result clearly
shows that elasticity varies with price and this should be taken into account when applying these

values to planning and rate models.
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Figure E£S.1.3 Demand curve and demand equations, elasticity analysis #1 (utility rates)

Table ES.1.11 Elasticity values, analysis #1 (utility rates)

; Straight Line Model Power Curve Model
Price ($/kgal) Elasticiy Elasticity
2.83 -0.1240 -0.2752
2.85 -0.1250 -0.2752
3.56 -0.1611 -0.2752
o 3my 0696 . o D2052 .
3.85 -0.1766 -0.2752
3.99 -0.1842 02752
4.67 -0.2226 -0.2752
0.48 -0.3380 -0.2752
6.68 -0.3521 -0.2752
8.38 -0.4852 -0.2752
8.53 -0.4982 -0.2752
10.11 -0.6505 -0.2752

Conclusion: Elasticity =-0.27

A second elasticity analtysis examined the price elasticity of water use based



' ; on water and wastewater rates charged by third party billing service companies. A
preponderance of the results from this analysis point to a likely range of elasticity values from -

0.07 to -0.16 for submetered properties.

Policy Implications of Price Elasticity Analyses

The results of the eclasticity analysis indicate that mulfifamily dwelling owners and
managers are significantly more responsive to price than are residents who are submetered
because the caleulated percent difference in price clasticity is larger in the utility rate analysis by
70% or more. This result suggests that property owners are more likely to take action to
conserve water on their properties in response to a change in price. It also implies that the
owners have more opportunities to conserve water because they have a wider variety of uses
over which they have control than do the residents, who basically control just their own domestic
use. This has significant policy implications because as properties are convetted to submetering
and RUBS billing progtams, owners no longer receive an effective price signal from the utility
bill, This implies that the impetus to reduce demand and conserve water on the part of managers
and owners is all but lost once a billing program is implemented. While the impact of water
pricing is then passed on to the residents, it is apparent that they are much less sensitive to price
fhan are the owners. Because many residents rent or lease their dwelling units, they are unlikely
{0 invest in water conserving fixtures such as toilets, clothes washers, showerheads, faucets and
leak repair. In many cases residents may not be permitied to install new fixtures. Leak repair

remains the responsibility of the property manager and should be performed as a routine matter.

Interior Retrofits and Billing Programs

e

. ——— — Theseresultssuggest that ifutilities-are interested in accelerating the installation of water. .. .
conserving fixtures and appliances in their service area, it may be necessary to mandate these
installations as a condition of conversion to a water and wastewater billing program. Once a
water and wastewater billing program is implemented, most incentives to make these changes
will be lost (except in common areas) and it is unlikely that residents will male these changes to
their own units, Incentive based programs have spurred fixture change out and utilities may wish
to encourage installation of water efficient fixtures in conjunction with their approval of water

billing program in their service area.
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REGULATORY FRAMEWORK REVIEW

The framework of regulations and related policies for multi-family water and wastewater
billing systems is complex, quickly evolving, and unsettled, both at the federal level and in many
states. During the time this research study has been in preparation, significant changes in the

policy framework have been adopted by the federal government, several states, and major local

e = — e ——

jurisdictions, and important issues remain in flux.

Safe Drinking Water Regulation

In August 2003, seeking to encourage waler consetvation benefits attributed to
submetering, the Assistant Administrator for Water proposed a significant re-interpretation of the
Safe Drinking Water Act regarding submetered systems. In a policy shift that was finalized in
December 2003, EPA noted that the "sale" of water had not actually been defined in the Safe
Drinking Water Act, and that henceforth a multi-family property with submetered billing to
residents would not be subject to the national primary drinking water regulations. Calling
submetering an "effective but little-used tool" to promote water conservation, EPA clearly
signaled a pullback from any insistence at the federal level that submetered systems would be
required to perform the monitoring and record-keeping tasks of public water utilities, even if
they nominally remained "public water systems." But citing a lack of evidence to support water
saving benefits, the mew policy pointedly excluded RUBS and hot water hybrid allocation
systems from its scope, and urged states to consider whether flexibility was warranted for such
systems as well. A challenge to EPA exclusion of RUBS and hybrid systems from this new

policy has been mounted by a consortium of interested parties.

A survey of state policies toward roulti-family billing systems is maintained by the
National Submetering and Utility Allocation Association (NSUAA), a trade association for
companies involved in multi-family billing for all types of utility services, iLe., watet,
wastewater, electric, natural gas, solid waste, etc. NSUAA attempts to track state and local
policies toward both submetering and RUBS, as well as whether service fees are allowed as part
of a billing system.

NSUAA cautions readers not to rely on this summary information as legal
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adv

jce, noting that information is subject to frequent change and deals with matters of

interpretation. With the permission of NSUAA, the Jatest (March 2004) overview of state

policies regarding water and wastewater billing systems is presented in T able ES.1.12.
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Table ES.1.12 NSUAA Summary of State Regulatory Policies

State Submetering Allowed? RUBS Allowed? Service Fees Allowed?
Alabama Yes Yes Yes
Alaska Yes Yes Yes
Arizona Yes Yes Yes
Arkansas Yes Yes Yes
California Yes Yes Yes
—olorade Yes Yes Yes
Conngcticut Yes Yes Yes
Delaware Yes NO (only priot to 1996) Yes
Florida Yes Varies by county Yes
Georgia Yes Yes Yes
Hawaii Yes Yes Yes
Idaho Yes Yes Yes
[linois Yes Yes Yes
Indiana Yes Unclear Yes
Towa Yes Yes Yes
[Kansas Yes Yes Yes
Kentucky Yes Yes Yes
Louisiana Unclear Yes Yes
Maine Yes Yes Yes
Maryland Yes Yes Yes
Massachusetts NO (legislation pending) NO NO
Michigan Yes Yes Yes
Minnesota Yes Yes Yes
Mississippi Yes NO NO
Missouri Yes Yes Yes
Montana Yes Yes Yes
Nebraska Yes Yes Yes
Nevada Yes Yes Yes
New Hampshire Yes Yes Yes
New Jersey Yes Yes Yes
New Mexico Yes Yes Yes
New York Yes Yes Yes
North Carolina Yes NO Yes
North Dakota Yes Yes Yes
Ohio Yes Yes Yes
Oklahoma Yes Yes Yes
. Oregon Yes Yes Yes
i Penngylvania Yes Yes Yes
— _ Rhedelstand Yes Yes Yes
g Soutlt Caralina T TYes T trenis, e e mIE——w 7 STRINEET TR T S
| South Dakota Yes Yes Yes
| Tennessee Yes Yes Yes
! Texas Yes Yes NO
: Ulah Yes Yes Yes
! Vermont Yes Yes Yes
! Virginia Yes Yes Yes
: Washington Yes Yes Yes
! West Virginia Yes Yes Yes
i Wisconsin Yes Yes Yes
' Wyoming Yes Yes Yes
i D.C. Yes Yes Yes

‘ Data developed by Marg Treitler and Brian Willie,

Information about the NSUAA can be found at <www.nsuaa.org>. March 2004,

xxxlv
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; RECOMMENDATIONS

Guiding Principles for Submetering and RUBS Billing Programs

Tn light of the key findings and issues identified in this report, six principles are offered

here to guide the development of policies to address separate billing systems for multi-family

water and wastewater charges.

1. Submetering is a practice that offers documented water savings. As such, submetering
should be fostered by public policies seeking to encourage water savings, together with
appropriate measures to protect the consumer.

2. RUBS is a practice lacking statistically reliable water savings, while offering both similar
and distinctive drawbacks compared with submetering. As such, RUBS implementation
should be carefully bounded by public policy.

3, Any water and wastewater billing system — whether submetering, RUBS, or various
hybrid systems — will reduce a multi-family property owner’s incentive o invest in in-
unit plumbing efficiency upgrades in pre-1995 structures. The initiation of any separate
billing system in pre-1995 dwellings should be coupled with complete plumbing fixture
upgrades within a specified time period.

4. The potential drinking water quality issues that may arise within the water systems of
multi-family properties — such as backflow, cro ss-connection, metal uptake, and
deterioration of buried distribution lines — should be approached with solutions that
address all properties with comparable vulnerabilities, rather than narrowly focusing on
properties that implement a water and wastewater billing program.

5. Best Management Practices for the billing of water and wastewater in multi-family
housing should be implemented by the appropriate regulatory agency {0 ensure consumet

protection for property owners and residents and to promote adoption of multi-family
- ——-gubmetering.~ -~ "~ - T T = e =

6. Submetering equipment manufacturers, professional installers, third-party billing
services, and owners should be held to reasonable standards of accuracy, reliability, and
professional competence and conduct.

Public Policy and Business Practices

A transformation is taking place in the responsibility for water and wastewater service in

multi-family properties actoss the United States. Consistent with the guiding principles

p.eoay



outlined above, the researchers offer the following recommendations to increase the likelihood

that this transformation advances the public interest while fairly rewarding private investment
and initiative.

Policies for Waier and Wastewater Utilities

Water and wastewater utilities should implement the following measures to encourage
submetering and to secure the benefits of improved efficiency for their systems.

Recommendation 1 — Require notice. Utilities should require mulii-family property

owners that seek to implement or convert to any billing system, or which have converted in the
past, to notify the utility and/or agency. The utilities should keep permanent records of the
properties using any water and/or wastewater billing system. As this report demonstrates, the
water savings resulting from submetering can be substantial, and the water savings resulting
from plumbing upgrades can be even more substantial. But the value for utilities is greatest if
these savings can be recognized, plotted into trends, and incorporated into capital facility
planning. 1If a utility does not know what fraction of its multi-family housing has already
converted to separate water and wastewater billing methods, it will be hard-pressed to estimate
the additional savings potential that remains from additional conversion. The status of separate
billing and associated plumbing conversion (as recommended above) should be kept as current

as possible.

Recommendation 2 — Apply volumetric billing to all multi-family properties. Ensure

that volumetric billing is applicable to all multi-family properties for both water and wastewater

charges. Although the prevalence of flat or fixed rate structures (where no portion of the charge

~—yafies with volume of use) for multi-family structures-is unknown; it persists-for- single-family —

residences in many communities’ and may be broadly applicable at least to duplexes, 3-family,
and 4-family dwellings in such locations. If multi-family resident billing is to be effective in
sending a price signal fo consumers in multi-family housing, then a responsive price signal has to
be sent by the utility in the first place. Where outdoor use and attendant seasonal variation is

large, many communities offer seasonal adjustment factors for wastewater service billed from

"In a survey of 420 California cities and districts in 2000, 86% of those surveyed maintained flat (non-volumetric)
charges for wastewater service. Surveys in other states by the same firm fou nd non-volumetric charges at 66% of
surveyed utilities in Washington, 46% in Oregon, and 32% in Arizona (Blacl & Veatch 2000).
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the water meter and/or exemptions from wastewater charges for submetered outdoor use.
Submetering of irrigated landscapes offers an additional opportunity to manage outdoor water
use efficiently, and should be encouraged in its own right for large parcels, such as multi-family

dwelling complexes.

Recommendation 3 — Promote submetering and fixture retrofit. Encourage

submetering through judicious targeting of utility water conservation mcentives fo multi-tamily
submetering conversions. Utilities with active water consetvation programs should consider
steps to encourage full and partial capture submetering as well as plumbing fixture replacement
in pre-1995 buildings. Since submetering offers substantially more savings than RUBS, utilities
should consider directing some or all of their plumbing retrofit incentives in the multi-family
sector to properties that choose submetering. Tiered incentives to provide additional benefits for
properties electing to submeter is another approach. Fixture retrofit should also be promoted in
properties that have already undergone billing conversion. While the design and absolute levels
of incentive programs are highly site-specific, utilities should look to their incentive programs as
an important tool for tipping the balance toward submetering.

Recommendation 4 — Explore direct billing of multi-family residents in_new

construction. In the interest of encouraging water efficiency gains, utilities should be open to
expanding their role beyond traditional master metering of multi-family properties, particularly
in new construction. As automated meter reading technology becomes more widely adopted by
utilities themselves, the need for direct access by utility personnel to water meters serving mulii-
family dwellings becomes far less frequent. New construction allows flexibility for the

placement of meters in locations designed to be accessible from, or in close proximity to, public

_ space. Duplexes, 3-family, and 4-family units may be easily plumbed for meters from pubhc

space. These and other opportunities will present themselves to utilities wﬂlmg to take the
initiative to improve water efficiency and customer service. Tt should be noted that some utilities

may not be interested or willing to venture into multi-family billing that would add a large

number of new customers with a high turnover rate.
Policies for State and Local Governments

State law should cleatly establish the legal framework for all forms of multi-family

billing systems. In lieu of a patchwork of state agency administrative actions,
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enactment of statutory language that specifically addresses multi-family billing for water and
wastewater service is preferable, and would help ensure consistent policy across all agencies and
localities. Similarly, state legislation is preferable to a local ordinance, but local action may well
be necessary if state legislation is not forthcoming.

Recommendation 5 — Metering for all new multi-family construction.’ _

. _ _  Recommendation 6 — Efficient

a. Low-rise multi-family construction: All new multi-family structures of one to three
stories should provide for the measurement of all of the water use in cach unit. This may be
accomplished either through the installation of total-capture submeters for each unit, the
installation of utility service meters for each unit, or the installation of multiple submeters
affized at every point of use in each unit. Upon occupancy, water and wastewater charges are to
be billed to residents based only upon their water usage recorded by these individual
measurement devices.

b. High-rise multi-family construction: All new multi-family structures of more than
three stories constructed after a date which is four years after the effective date of the low-rise
requirement above, should provide for the measurement of the water use in each unit. This may
be accomplished either through the installation of total-capture submeters for each unit, multiple
submeters affixed at points of use throughout each unit, or metered hot (or cold) water use as the
basis for allocating afl in-unit water use. The allowance of four additional years should be
sufficient to resolve any remaining technical issues posed by high-rise plumbing configurations
and meter placement. Upon occupancy, water and wastewater charges ate to be billed to
residents based only upon their water usage recorded by these individual measurement devices,

or through an approved hot/cold water hybrid allocation system.

billing program. Owners may institute a billing system or continue an already existing billing

system for water and wastewater charges provided that prior to the institution of any separate
billing program or for an existing program within 12 months of official notification, owners

comply with the applicable provision (a or b) below:

% aybsidized and low income housing developments will likely need to be exempted from this regulation because of
various national, state, and local regulations governing the maximum allowable charges for rent and utilities. In

addition it may be prohibitively expensive to redesign and submeter some high rise buildings designed with a ceniral
boiler.
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a. Older Properties: Owners of multi- family structures constructed before Januaty 1,
1995 (or one year after the effective date of a state or local statute setting a 1.6 gpf standard for
all new toilets, if earlier), must perform a water audit in each unit to ensure, any leaks identifi ed
have been repaired, and each toilet, showerhead, and faucet aerator is either newly manufactured

and installed within the previous 12 months, or operating at no more than 125% of the flush

volume or Tlow rate, respectively, contained in e BOergy Policy Actof 1992-

b. Newer Properties: Owners of multi- family structutes constructed affer January 1,
1995 (or one year after the effective date of a state or local statute setting a 1.6 gpf standard for
all new toilets, if earlier) must perform a water audit in each unit to ensure, any leaks identified
have been repaired, and each toilet, showerhead, and faucet is operating at no more than 125% of
the flush volume or flow rate, respectively, contained in the Energy Policy Act of 1992.

Recommendation 7 — Once submeters are installed a RUBS system cannot be used.

Formula allocation systems (RUBS) may not be used in buildings where total-capture meters or
partial-capture hybrid systems for individual units have been installed, even if the submetering
billing program has been abandoned. To preserve the potential for water savings and maintain
the relative benefit to consumers to more equitably distribute costs, abandonment of submetered
systems should be discouraged. Limited allocation and estimated billing may be permitted in
submetered properties on a temporary basis when specific meters cannot be read or are being
serviced or replaced.

Recommendation 8 — Consumer protection. State or local landlord-tenant law or

similar legal framework should address the special concerns arising from mulii-family water and

wastewater billing systems. The section below contains recommended practices for property

owners, billing servme compames and water utilities to ensure that consumers are freated fairly.

Any numbet of these practmes could be fashioned into a 1 statutory requirements. “The degree to

which some or all of these provisions are written into law will be based upon the experience of

each jurisdiction.

Best Management Practices for Billing of Water and Wastewater Service in Multi-Family
Housing’

*These best practices were adopted from and expand upon the guidelines published by the NSUAA
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The researchers believe a comprehensive set of best practices in the form of regulated
industry standards, would benefit all parties involved, including residents, property owners,
water providers, regulators, and the billing service providers themselves. The best management
practices (BMPs) should be implemented by the appropriate regulatory oversight agencies. BMP

standards could greatly improve resident understanding and satisfaction with third party billing,

and reduce consumer complaints to regulators.

Based on the research results, the following standards for best management practices for
water and wastewater billing practices are recommended. BMPs for the billing service industry
and for property owners are essentially the same and apply equally. In many cases, property
owners and managers handle their own billing for water and are in fact the billing entity.
Regardless of who produces the bill, either the owner/manager or a third party billing service
company, it is incumbent upon the owner/manager to ensure the proper implementation of these
best management practices. The owner maintains the underlying responsibility for the way the
billing program is implemented and managed.

Resident rights related to water billing are closely tied to the BMPs for the water billing
industry and provide a set of reasonable expectations for residents receiving water and
wastewater bills from largely unregulated billing entities.

These best practices are intended to apply generally to both submetering and RUBS
billing unless specifically noted.

1) Billing entity. Where permitted by law, water and wastewater utility bills may be
issued by a property owner or qualified billing agent. Billing agents shall have
appropriate insurance coverage.

2)" ~“Water cannot be dedicated to public use. Water and wastewater service will
only be provided to residents of the property. Non-residents and the general public will

not be served. (In many states, this ensures that the property owner is not deemed to be a
public utility).

3) Common area and vacant units. The property owner shall pay for water and
wastewater service used in commeon areas, administrative offices, vacant dwelling units,
and other portions of the property not designated as dwelling units. Residents are only
financially responsible for their own water and wastewater service costs. In RUBS
propetties, common areas should be separately metered. If not possible, a reasonable

estimate of common area usage can be made that is based on the property’s specific
common area amenities.
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4) Water audit and leak repair. Before instituting any separate billing system, the
property owner/manager shall conduct a water audit of all units and common areas,
testing for leaks, including toilet tank flapper valve leaks, and repair all leaks identified.
Upon institution of the separate billing system, the property owner/manager shall commit
to a reasonable standard of leak repair in all units, and shall maintain sufficient supplies
of materials as may be necessary to ensure that common types of leaks (such as toilet

flappers)-are-promptly repaired—Whenpropesly-reported:-non-emergeney-lealkage-at-any
plumbing fixture or fifting should be repaired within 5 business days. The process for
reporting leaks and the owner/manager's commitment to leak repair shall be clearly stated
in each resident’s bill, and shall also be disclosed as part of the lease agreement.

5 Pass through of water and wastewater costs. Both the commodity and fixed
service charges for water and wastewater shall be equivalent to the commodity charges
contained in the property owner's bill from the local water and wastewater utility.®
Neither the billing entity nor the owner/manager shall inflate the costs of these charges.
Utility commodity charges and the billing entity charges shall be clearly stated on every
bill provided to residents and such rates and charges shall also be disclosed as patt of the
rental agreement.

6) Submetering and RUBS methods and notification. Water and wastewater bills
to tesidents shall be calculated on the basis of fair and reasonable methods of cost
allocation, including submeter readings or allocation formulas. The measurement or
allocation method and/or formula is considered a matter of public record and shall be
clearly stated on every bill provided to residents. The water and wastewater billing
arrangement shall be fully disclosed to the resident in the rental agreement. When a new
billing program is started, owners shall provide residents with at least 60 days notice
prior to implementation. Billing can only begin after lease signing/renewal.

7 Billing practices. Water and wastewater bills shall be sent promptly afer meter
readings are made or afer the master-meter bill from the utility is received. This is
essential to ensure that the price signal is received in reasonably close proximity to the
time of consumption. A reasonable amount of time (minimum of 10 business days) shall
be allotted between the residents' receipt of a bill and the date payment is due.

8) Records retention and inspection. The property's master water and wastewater
utility bills shall be retained for a period of not less than 24 months, and shall be available
for inspection by any resident at reasonable hours and without charge. However, a
nominal fee can be charged for any requests to copy bills,

9) Fees. The billing entity may charge reasonable fees. Fees are divided into two
categories: (a) recurring service fees; and (b) other fees. Recurring service fees (also

" In most cases, these charges will be based on the local utilities' rate schedules for multifamily housing, often
priced by the size of the service connection to the master meter, In the case of duplex, 3-family, and 4-family uniis,

the smaller service connections to these structures may result in their being charged at the same rafe as single-family
residences.
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; called monthly fees, administrative fees, or meter fees) shall be charged to the property
owner/property manager, not to the residents. Where not subject to regulation, the owner
is in the best position to negotiate favorable service fee charges with the billing company
and responsibility for recurring service fees gives the owner an interest in negotiating the
best fee. Property owners should pay the meter service fee since it is part of the
infrastructure of the building and as such would be like repair and maintenance of any
building supplied fixture or appliance, Other fees (new account fees, late fees, returned

check fees, and-other reasonable-fees-that-relate-te—a-specificresident-accomt) stall-be—————
paid by the residents.

10) Complaints and disputes. A fair method for promptly resolving complaints and
billing disputes shall be established by the billing entity that should have parity to the
process that exists for the property owner contesting a bill to the local water utility. The
billing entity shall be available during normal business hours via a foll free number,
printed on every bill, to handle billing questions and complaints.

11)  No shutoff of service. As stated by law, water and wastewater service cannot be
shutoff to residents by the owner or his agents. The rental agreement can provide for a
utility deposit or other legal remedy through which unpaid utility bills can be collected.

12)  Information fto be included in regular bills. The bill is the fundamental
communication between the billing entity and the resident. As such, bills must be clear,
comprehensible, and comprehensive. Billing entity water and wastewater bills shall
include:

(a)  Clear statement of the current water and wastewater commodity charges and fees
as well as any overdue ot pending amounts;

(by  Billing period covered by the bill;
(c)  Date payment is due;
(d)  Date after which payment is overdue;

__(e)___FExplanation of the billing method (Submetering, RUBS, hybrid); - - - - - -

(9] Explanation of how charges are determined for current billing period. For
submietering this will simply be a beginning and ending meter read, the volume
consumed, and the commodity rate per unit volume. For Aybrid metering this will be a
beginning and ending meter read, the (hot or cold water) volume consumed, the
calculation for allocating the remaining water volume, and the commodity rate per unit
volume. For RUBS this should include the total volume of water used at the property (as
meagured by the utility at the master meter(s)), the deductions for common area, the
percent of remaining amount allocated to the individual unit, the volume allocated to the
unit, and the commodity rate per unit volumne.



(g)  Utility commedity charges and the billing entity commodity charges (to assure
equivalence);

(h)  Information for reporting leaks;

(i) Toll free or local telephone number for customer complaints and billing disputes,
and a brief description of the dispute resolution process.

Policies for the US Envivonmental Protection Agency

Recommendation 9 — Property owners should not be subject to the full suite of

National Primary Drinking Water Regunlations. Property owners should not be subject to the
full suite of National Primary Drinking Water Regulations, with attendant registration and
monitoring requirements, solely by virtue of their action to adopt a billing system for water and
wastewater service, whether submetering or RUBS. The implementation of either billing system
is uniikely to change the quality of water provided to customers on the property.

During the course of this study, EPA’s interpretation of the requirements of the Safe
Drinking Water Act have undergone substantial change on this issue, and the Assistant
Administrator’s memorandum to Regional Administrators dated December 16, 2003, goes a long
way toward adopting this recommendation., The new guidance was drawn to focus on
submetering, due to the potential of submetering to support full-cost pricing and the lack of
documented water savings atiributable to RUBS. EPA should, however, recognize that the value
added to a property owner's balance sheet by instituting a billing system — either RUBS or
submetering — creates an opportunity to fund the conversion of long-lasting but inefficient
plumbing fixtures and fiftings to EPACT compliant plumbing. Plumbing conversion will

achieve immediate and significant water use reductions in propetties of either billing type.

vﬁécog_u-_nel;-datio_n_iﬂ — EPA should promote water efficiency in multi-family

housing. As part of its “Sustainable Infrastructure Program,” the EPA Office of Water should

devise a road map for the research, demonstration, and deployment of emerging technologies and
practices that can make significant breakthroughs in multi-family water use efficiency. Property
owners and their trade associations, water and wastewater utilities, state and local governments,
tenant associations, landscape contractors, building contractors, and environmental advocates are
all potential stakeholders and partners in such an effort. EPA should help accelerate the

transformation of water and wastewater  billing practices in multi-family housing

xliii



through targeted research, technical assistance, model ordinances, voluntary bench-marking, and
public recognition. While this report advances our understanding of the benefits of submetering,
the report has also found several other variables that significantly effect the water consumption
of multi-family housing. The transfer of utility bill payment to residents is an important

foundation upon which to build additional gains in water use efficiency.

Policies for Point of Use Meters

Recommendation 11 — Explore policies for POU standards. The current plumbing

codes do not adequately address POU meters on a number of issues. Indusiry consensus
standards are needed for application condition accuracy, installation protocols, product labeling,
and maintenance. IAPMO", NIST'?, and ASME® must evaluate the recommended changes in
the plumbing standards.

Based upon the conclusions drawn from the ad hoc committee discussions the following
recommendations are offered as standards for POU meters:

Labeling and Identification: Meters shall have the name of the manufacturer, model and

serial number, approved orientation positions, and approved temperature ranges.
Manufacturer: Shall specify installation criteria.

Maintenance: Maintenance requirements for POU meters should be consistent with larger
utility meters.

Low Battery Voltage: Data transmission needs to be deterministic in that either the data is

transmitted accurately or not at all.

Visible Meter Reads: The meter shall have an encoded non-volatile memory. Metered
customers shalf have ready access to current reading values.
dccuracy: Eh-anggs“tb- the current ébc?ﬁréc?isitiéﬁdé;disr need to be addressed tbrouéh
applications to the appropriate plumbing organizations.
Installation_Standards: Use or cite AWWA M6 Manual as reference and follow
manufacturer installation specifications. Create a new IAPMO installation standard for water

submeters.

""nternational Association of Plumbing and Mechanical Officials
"2 Natjonal Institute of Standards and Technology
* American Society of Mechanical Engineers
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APPENDIX G - AWWA WATER LOSS AUDIT

Moapa Valiey Water District 36 Water Conservation Plan
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