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INTRODUCTION
The City of Fernley Public Works Department Water Division (PWDWD) provides potable water to the customers of
the City of Fernley. The City of Fernley supplies all potable water from six groundwater wells (Well 4, Well 9, Well
9A, Well 11, Well 13, and Well 14) located in the Fernley hydrographic basin. To comply with the federal
requirements for removing arsenic, the City finished constructing the drinking water treatment plant (WTP) in 2009
(City of Fernley). Before water treatment, water is stored in two untreated water storage tanks (Blend Tank and the
Raw Water Tank). Post-treatment, there are four potable water tanks (Sage Tank, Sage Rank Tank, Ricci Tank, and
Northeast Tank) (Farr West Engineering, 2020). Fernley is also in the process of incorporating surface water to directly
diverge surfacewater from the Truckee Canal to the WTP. The project will require constructing a new take-out facility
with dedicated pipelines to convey the water to the WTP. According to the PWDWD staff, the construction is set to
bid summer of 2021, with construction over the next 1-2 years. Based on a Environmental Assessment, the Bureau
of Reclamation issued a Finding of No Significant Impact (FONSI) for the proposed project (USBR, 2021). This new
infrastructure will increase the reliability and quantity of the water supply to meet the demands of the City's growing
population.
This City of Fernley Water Conservation Plan updates the 2008 Water Conservation Plan previously prepared by the
City of Fernley PWDWD. The City of Fernley, located in Lyon County, historically was a rural farming and ranching
community. However, the City is transitioning from a rural agricultural community to a medium-sized suburban city
of 21,476 people (USCB). Equivalent dwelling units (EDUs) are a standard unit of measurement for water service. There
are approximately 7,300 EDUs, which is assumed to be equal to the current number of water connections within the
City of Fernley (Farr West Engineering, 2020).
Water is a precious resource, particularly in this arid region. According to the US Water Resources Council,
conservation activities are" activities designed to (1) reduce the water demand, (2) improve use efficiency and reduce
losses and waste of water, or (3) improve land management practices to conserve water." Therefore, this plan
includes the following three elements:

•
•
•

Conservation Incentives
Conservation Measures
Conservation Education

Conservation incentives may include regulations that prevent water waste and educational resources and native
landscaping which encourage water conservation. Conservation measures include devices and practices that
quantitatively conserve water, for instance: low-flow toilets and timed irrigation. Conservation education can be
done using websites and home and landscape guides. By making this plan accessible to the public, it can be used as
an educational tool.
This plan will describe the water system capacities and conservation programs currently in effect in the PWDWD service
area. It will also identify potential conservation measures and incentives as well as future conservation goals. The utility
will monitor water use to determine if existing conservation programs should be modified or discontinued or if new
programs should be added to make the plan more efficient. This plan is a living document and will be revised as necessary
to meet system requirements. These requirements may include increases or decreases in demand, the addition or
subtraction of programs, and changes in technology. The plan will be reviewed every five years to satisfy the requirements
of the Nevada Revised Statutes (NRS) 540.131 (4) (c)) that the information it contains is current and correct. It will be an
integrated part of the utility's water master plan, and updates will be made according to changes in planning made within
the system. This plan is mandated by NRS 540.131 and is compliant with NRS 540.121 through 540.151, and is available
for public inspection at the following location or the City's website:
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City of Fernley
Public Works Department
595 Silver Lace Blvd.
Fernley, Nevada 89408
Phone: (775) 784-9910
Fax: (775) 784-9966
www.cityoffernley.org
Public comments about this plan are encouraged. Written comments may be sent to the following address:
City of Fernley
Public Works Department
595 Silver Lace Blvd.
Fernley, Nevada 89408

Resource Concepts, Inc.
v

December 3, 2021

City of Fernley PWD Water Division
Water Conservation Plan

1 CONSERVATION GOALS
The following are the water conservation goals of PWDWD.

1.1

Reduce Water Usage

Continue to reduce water usage within the service area by approximately 10% per unit population. (NRS 540.141 (1)
(c) (1)).

1.2

Increase the Reuse of Reclaimed Water

The PWDWD is currently permitted to discharge the City's secondary treated disinfected effluent as reclaimed water
for irrigation at the Fernley Wildlife Management Area, which takes diversion of up to 3.05 million gallons per day
(MGD) or 3,413 acre-feet annually (AFA) (Farr West Engineering, 2020). As the City grows, so too will the quantity
of treated effluent. This will open up opportunities for the City to explore further effluent reuse activities in areas
such as irrigation, dust control, or industrial projects (NRS 540.141 (1) (d)).

1.3

Increase Community Participation in Conservation

Public participation in conservation awareness can be increased through education (NRS 540.141 (1) (a) (1)). A
successful educational program provides information to the public that motivates water users to conserve. Educational
materials and resources can include:

•
•
•
•
•
•
•
•

1.4

Home and Landscape guides
Mailers
Websites
Lawn Watering Schedules
Video Instruction
Home Water Audits
Water Hotlines
The Water Conservation Plan

Maintain an Adequate Supply of Water

The primary goal of water conservation is to always ensure sufficient water for essential public health and safety
needs. The climate in northern Nevada is arid and subject to periodic droughts that vary in duration. Therefore, it is
necessary to have a reserve on hand for such events. Conserving water in multiple ways will ensure resources are
available for drought and emergency conditions.

1.5

Prevention of Water Loss

In 2016, the leakage rate for the City of Fernley infrastructure was 3% below the national average (Stanka Consulting
LTD, 2016). The City aims to maintain a leakage rate between 3-5% below the national average, explicitly focusing
on apparent losses. The City performed a water loss audit using the American Water Works Association (AWWA)
water audit software in compliance with this plan. The results showed that the most significant losses were apparent
losses or losses that indicate that water was successfully delivered to the customer but not measured or recorded
accurately (AWWA M36 Manual, 2016). The City will perform monthly data quality and control of their meter
readings and billings inventory and annually review procedures with staff on proper measuring, recording, and
archiving processes to reduce apparent losses. Overall, the City scored within Tier III (see Appendix G), which shows
adequate data collection and minimal actual or physical losses such as leaks in the distribution system.
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Implement Conservation Planning

The City of Fernley has multifaced mechanisms for conservation planning. In addition to updating this plan every five
years, this includes continuing to implement other water management plans, including the 2019 Water Resource
Plan prepared by Farr West Engineering and the City’s Federal Water Conservation Plan required by the United States
Bureau of Reclamation (USBR); previously prepared by Stanka Consulting, LTD (2016). The American Water Works
Association (AWWA) water audit, required by NRS 540.145, will assist the City with quantifying and tracking water
losses in their distribution system and identify areas for improvement (see Appendix G). The City will benefit from
successful water conservation planning as they continue to implement these water management plans and conduct
a water audit every five years. Table 1 shows the estimated schedule for the implementation of the City’s water
conservation goals. The shaded cells in the table represent the time during which these goals are actively
implemented.

Resource Concepts, Inc.
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Table 1. Plan Implementation Schedule
Conservation
Goals

2021

2022

2023

2024

2025

1. Reduce Water
Usage

Encourage residents to report
significant water losses to the
City's Public Works
department.

Encourage residents to report
significant water losses to the
City's Public Works
department.

Encourage residents to report
significant water losses to the
City's Public Works
department.

Encourage residents to report
significant water losses to the
City's Public Works
department.

Encourage residents to report
significant water losses to the
City's Public Works
department.

2. Increase the
Reuse of
Reclaimed Water

Current reclaimed water
irrigation at Fernley Wildlife
Management Area.

Monitor population growth
and corresponding treated
effluent quantity.

Monitor population growth
and corresponding treated
effluent quantity.

Monitor population growth
and corresponding treated
effluent quantity.

Explore potential activities to
apply reclaimed water in
irrigation, dust control or
industrial projects.

3. Increase
Community
Participation in
Conservation

Encourage residents to be part Encourage residents to be part Encourage residents to be part Encourage residents to be part Encourage residents to be part
of a water conscious
of a water-conscious
of a water-conscious
of a water-conscious
of a water-conscious
community.
community.
community.
community.
community.

4. Maintain an
Adequate Supply
of Water

Water supply diversification,
including utilizing upstream
river storage and varied
groundwater sources.

Water supply diversification,
including utilizing upstream
river storage and varied
groundwater sources.

Water supply diversification,
including utilizing upstream
river storage and varied
groundwater sources.

Water supply diversification,
including utilizing upstream
river storage and varied
groundwater sources.

Water supply diversification,
including utilizing upstream
river storage and varied
groundwater sources.

5. Prevention of
Water Loss

Leakage rate maintained
between below 3-5% of the
national average.

Leakage rate maintained
between below 3-5% of the
national average.

Leakage rate maintained
between below 3-5% of the
national average.

Leakage rate maintained
between below 3-5% of the
national average.

Leakage rate maintained
between below 3-5% of the
national average.

Routine inspection, and if
needed maintenance on water
utility equipment and meters
to check for leaks in
connections.

Routine inspection, and if
needed maintenance on water
utility equipment and meters
to check for leaks in
connections.

Routine inspection, and if
needed maintenance on water
utility equipment and meters
to check for leaks in
connections.

Routine inspection, and if
needed maintenance on water
utility equipment and meters
to check for leaks in
connections.

Routine inspection, and if
needed maintenance on water
utility equipment and meters
to check for leaks in
connections.

Monthly QA QC inventory.
Monthly QA QC inventory.
Monthly QA QC inventory.
Monthly QA QC inventory.
Monthly QA QC inventory.
Review monitoring procedures Review monitoring procedures Review monitoring procedures Review monitoring procedures Review monitoring procedures
with staff annually.
with staff annually.
with staff annually.
with staff annually.
with staff annually.
6. Implement
Conservation
Planning

Advancement of City’s core
water management team and
public outreach.

Advancement of City’s core
water management team and
public outreach.

Advancement of City’s core
water management team and
public outreach.

Advancement of City’s core
water management team and
public outreach.

Prepare and submit updated
State Water Conservation Plan
with AWWA water audit.

— END OF SECTION —
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2 BASE CASE WATER CONSERVATION INCENTIVES AND MEASURES
2.1

Base Case Conservation Incentives

A conservation incentive, by definition, is something that rewards saving water. There are three classes of
conservation incentives: (1) educational, (2) financial, and (3) regulatory. The following incentives are currently part
of the conservation program in the PWDWD service area.

2.1.1 City of Fernley Water Shortage and Waste of Water Ordinance (Regulatory)
Under FMC 28.05.01 to 28.05.12, The City of Fernley has authority to limit water use during a water shortage or
restrict use if it is found that water isbeing wasted. The ordinance defines "waste of water" as "water running to waste
or intentionally using, expending or applying the water supply provided by any utility in a manner contrary to any
water conservation or use restriction, regulation, policy, rule, condition, directive, ordinance, or request that has
been issued to the users of the utility in question or that has been given public notice by the utility in question."

2.1.2 Landscape Code (Regulatory)
Landscaping is addressed in FMC 32.09.090. According to the draft 2021 rate study, monthly water delivery in the
summer months accounts for approximately 32% of the City’s total annual water production (Hansford Economic
Consulting, 2021). Landscape irrigation, therefore, increases the water demand significantly during the summer
season and influences the yearly demand. FMC 32.09.090 requires landscape plans for new developments to
“[c]onserve water and other natural and energy resources by requiring the use of resource-efficient guidelines and
principles” as well as to “[a]ssist in ground water recharge.” Because the City is heavily dependent on groundwater,
increasing recharge to the aquifer is vital to the City’s conservation efforts.

2.1.3 Conservation Websites (Educational)
The City of Fernley has numerous links on their website to various organizations and governmental entities which
specialize in water or water conservation. These materials include a variety of knowledge about water, including
how to save water, water-efficient landscape guides, and water-saving appliances. This information can be helpful
for PWDWD staff, students of all ages, as well as adults. PWDWD will continue to expand educational information
about water conservation to the public.

2.1.4 Watering Schedule (Regulatory)
The City Council has authority to implement an Odd/Even watering schedule during drought years that would include
an aquifer recovery day (i.e. a day when no outside irrigation water use is allowed). Such schedules are generally
adopted in an attempt to limit peak demands on the water system by dividing water use between customer based
on their address. However, they may not result in an overall water savings since people tend to water more on
their authorized days to make up for water not used on other days. Combining an Odd/Even schedule with time of
day restrictions could reduce the amount of irrigation water lost to evaporation during summer months (NRS
540.141 (j)).

2.1.5 Water Meters (Financial)
Metering is an essential tool used by utilities to track the volume of water used and quantify conservation efforts.
All water customers of PWDWD are metered. The City of Fernley is a newer city, incorporated in 2001. Therefore,
most of its infrastructure complies with the latest building codes. Electronic meters are on all new service
connections, and the latest water-efficient fixtures are used. The City also has a program to update older mechanical
meters to new electronic ones (City of Fernley, 2018). (NRS 540.141 (1) (g)).
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2.1.6 Land-Use Planning (Regulatory)
The City of Fernley regularly updates its Comprehensive Land Use Plan and zoning ordinances to incorporate land
use planning best practices. Given that landscape irrigation is such a large component of single-family residential
water use, proper regulation of new subdivision developments can have a large impact on future per capita water
usage. For example, subdivisions with 6-8,000 ft2 lots are known to use much less water than subdivisions with
15,000 ft2 or larger lots. As Fernley continues its transition from a rural agricultural community to one of a more
suburban/urban character, newer relatively higher-density subdivisions and other urban types of residential
development are being encouraged.

2.2

Base Case Conservation Measures

There are two classifications of conservation measures: (1) Hardware and equipment and (2) behavior and management
practices. The following conservation measures are used in the PWDWD conservation program (NRS 540.141 (2)).

2.2.1 Reclaimed Water Use (Behavior/Management)
Currently, PWDWD is producing secondary treated effluent for irrigation reuse. The treated effluent is being
produced at the City's east Wastewater Treatment Plant. There is one certificated recipient of treated effluent, the
Fernley Wildlife Management Area (Farr West Engineering, 2020). However, as the City grows additional treated
effluent will become available for other potential reuse activities. The City is currently negotiating with various
industrial users to explore industrial reuse opportunities. The ability to utilize the reuse effluent could significantly
reduce the potable water use at an average daily rate of 1.36 million gallons per day (NRS 540.141 (2) (b)).

2.2.2 Leak Detection (Hardware/Equipment)
The City of Fernley generally has newer water distribution infrastructure and therefore has a leak rate 3% below the
national average (Stanka Consulting LTD, 2016). PWDWD currently detects leaks through meter readings. If
requested, PWDWD employees perform courtesy walk-throughs to evaluate existing water systems inside and
outside the home and recommend potential water savings (Stanka Consulting LTD, 2016). Fernley estimates this
residential assistance program will conserve 10.79 gallons of water per person per day for each house with a
detected leak. For every 100 houses that fix all their leaks, approximately 0.14 gallons per person per day are
conserved (Stanka Consulting LTD, 2016) (NRS 540.141 (2) (b)). This is based on a population of 19,368 people.
Appendix E has residential meter reading and leak detection instructions. (NRS 540.141 (1) (c) (1)).

— END OF SECTION —
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3 WATER USE PROFILE AND FORECAST
This chapter describes the PWDWD water system. Section 3.1 identifies supply sources with their capacities. Section
3.2 addresses the impact of past conservation efforts and regulatory requirements. Sections 3.3 and 3.4 discuss
system forecasts and revenue water. Section 3.5 includes forecasts that the application of future conservation
measures has adjusted. The City serves more than 3,300 service connections and therefore must perform a water
system audit using the AWWA water audit software v6.0. The result of Fernley’s water audit can be found in Appendix
G (NRS 540.145 (1) (a)).

3.1

Existing Supply and Storage Sources and Capacities

There are six wells PWDWD currently operates to supply the City's customers with water and are listed in Table 2. Table
3 also summarizes each well's average and peak demands (Farr West Engineering, 2020). For this plan, Well 8 is not
considered a municipal well used by PWDWD because it supplies only non-potable construction water.
Table 2. City of Fernley Groundwater Well Summary
Well

Pumping Capacity
(gpm) i

Pumping Capacity
(AFA) i

Potential Well
Capacity
(gpm) ii

Well 4
Well 9 iii
Well 9A iii
Well 11
Well 13
Well 14
Well 8 iv

1,600
1,400
1,100
2,550
900
2,050
500

2,580
2,260
1,780
4,120
1,450
3,310
810

1,800
1,600
1,200
4,200
2,200
3,500
500

Total Pumping Capacity

8,560

13,810

15,000

Firm Pumping Capacity

6,010

9,690

--

Sources:
i City

of Fernley Engineers 12/2018

ii Well

Completion Reports

iii Well

9 and Well 9A are near each other; the combined production capacity of these wells is limited to 1,460
gpm (2,350 AFA) when both are in operation due to proximity and system configuration. The pumping
capacity of each is shown, but the Total Pumping Capacity (TPC) and Firm Pumping Capacity (FPC) values are
based on the combined 1,460 gpm for these two wells.
iv The

City holds a water right permit for Well 8, which supplies construction water and is not connected to
the City's water system, and the City does not have any plans to connect it. Therefore, Well 8 is not included
in the TPC or FPC values.

Table 3 summarizes the storage systems and their capacities.
Table 3. Storage Systems and Capacities
Name

Capacity
(MG)

Northeast Tank
Blend Tank
Sage Tank
Ricci Tank
Sage Ranch Tank
Raw Water Tank
Total Capacity (MG)

2.5
0.1
2.5
1.5
0.53
2.4
9.53
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3.1.1 Water Rights
The City of Fernley owns 20,700 AF of gross groundwater and surface water permits for municipal services (Farr West
Engineering, 2020). Table 4 is a summary of Water Rights held by the City of Fernley.
Table 4. City of Fernley Total Combined Duty Water Rights
Total
(AFA)

Source of Water
Direct Volume for Municipal Uses
Groundwater – Municipal
Surface Water – Truckee River
Groundwater — Brady's Hot Springs HA

8,900
9,700
2,100 i
Total

Additional Sources
Groundwater — Irrigation
Surface Water — TROA Storage
Treated Effluent — Storage
i

20,700
1,500
4,709
3,413 ii

This is a future water source; infrastructure is needed before use within the City's service area.
The City holds a permit to use 1,360 AFA of this volume at the Fernley Wildlife Management Area.

ii

It should be noted that the City acquired many of these water rights through dedications made by property owners.
The terms of those dedications commit those water rights to future developments within the City. In addition, a
portion of the City’s surface water rights must be committed upstream storage to ensure a stable source of water
during periods of drought. Accordingly, while the City has a gross total of 20,700 afa, a significant portion of this
water is not available to serve existing customers.

3.2

Impact of Prior Conservation Efforts

Water Use (acre-feet)

According to annual water production figures, the City of Fernley witnessed a reduction in water production resulting
in a downward trend from 2014 to 2017. Rates were raised in 2014 and in January of 2017; (both times a 3% increase)
to meet the financial needs of the utility system. During this time, northern Nevada, including the City of Fernley, was
in severe drought. This reduction in water production indicates that the City’s voluntary water conservation
measures were effective. The increase in water production after 2017 is attributed to a relaxing of the drought conditions
due to increased precipitation throughout northern Nevada. Figure 1compares the monthly single-family residential
water consumption between the years 2016 and 2018. The total water savings between 2016 and 2017 was 121 acrefeet. In 2018, the water usage rebounded to 232 acre-feet more than in 2017.The City will measure this Plan’s
effectiveness by continuing to monitor annual patterns in residential water use and incorporate the per capita and
per household use annually as well to account for the expected increase in population.
500
400
300
200
100
0

Figure 1. Single Family Residential Water Use 2016-2018

2016*

2017*

2018*

Source: Draft City of Fernley water rate study prepared by Hansford Economic Consulting.

* Single-family residential values were approximated by taking 69% of the total annual production. According to the 2021 draft Hansford
Economic Consulting report, customer water demand was 69% single-family residential and 31% commercial from 2017-2019.
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Water Use Forecast Based on Historical and Current Use

The 2019 U.S. census data estimates Fernley's population to be approximately 21,476 people. According to the City
of Fernley's Comprehensive Master Plan, the population will likely double to about40,000 people over the next 20
years. Future water demands are expected to increase with the projected population growth. Using the following
assumptions, Farr West Engineering prepared an estimated projected water demand: the average household size is
2.79 people; the current average day demand (ADD) is 3.50 MGD; the maximum day demand (MDD) is 2.1 times the
ADD. Table 5 displays the projected water demand for two scenarios,beginning with a population size of 19,000
people. The first scenario uses the estimate from the City's Master Plan of 40,000 people and the second scenario is
the population at which the customer demands are 20 MGD. The maximum capacity for the water treatment plant
is 20 MGD. The 4th column in the table represents the current ADD,and the 5th column represents the MDD. Both
columns include residential, commercial, and industrial customers (C/I).
Table 5. Projected Water Demand

3.4

Scenario

Population

Residential
Households

ADD Residential + C/I
(MGD)

MDD Residential + C/I
(MGD)

Current Demand

19,000

7,090

3.50

7.36

(1)

40,000

14,337

7.21

15.14

(2)

52,839

18,939

9.52

20.00

Annual Percentage of Revenue Water

Revenue water (the amount of water produced by the water system that is actually delivered to customers through their meters)
fluctuated between 78.7% and 88.5% between the years 2015 to 2018 (Farr West Engineering, 2020). The average
annual groundwater pumping total for all six wells between July 2013 and June 2018 was 3,935 AFA (Farr West
Engineering, 2020). Non-revenue water is "unaccounted for-water" (the percentage difference between total water
pumped and the quantity of revenue water) and can be accounted for by various factors such as transmission and
distribution system leaks, losses at the water treatment plant, and/or water meter inaccuracies.

3.5

Water Use Forecast W/ Conservation Efforts Applied

PWDWD has determined that approximately 3/4 of the City of Fernley water use is for landscape irrigation during
the three months of the summer. Approximately 1/3 of the annual water production is used during the increased
demand during the summer months too (Hansford Economic Consulting, 2021). Currently, water customers in the
PWDWD service area are allowed to water every day of the week. A Odd/Even water schedule may encourage
customers to conserve water. By reducing the allowable days for customers to irrigate during the summer months
this may reduce water usage during the peak season. For analysis purposes, the PWDWD evaluated a reduction of
approximately 35% or approximately 332.1 gallons per day per customer during the irrigation season (NRS 540.141
(2) (b)).

— END OF SECTION —
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4 CONSERVATION MEASURES
As stated in section 2, conservation measures are divided into (1) Hardware/Equipment measures and (2)
Behavioral/Managerial measures. Conservation measures can also be classified into three categories of application: (1)
Residences, (2) Landscape, (3) Industrial, Commercial, and Institutional (ICI). The following conservation measures will
be classified first by application and then by type. The conservation measures described in this section are to be used
as a guide and reference for potential City Council implementation. Unless expressly stated within this plan, only in
the event of a drought or emergency conservation measure, as described in Sections 4.4 & 4.5, will the City Council
adopt water use restrictions. The extent of water use restrictions will vary depending on the severity of the emergency.

4.1

Residential Conservation Measures
4.1.1 Behavioral/Management Measures

According to the United States Geological Survey (USGS), in 2015, the average American uses 82 gallons of water a
day at home (EPA, 2021). Appendix A contains a list of behavior conservation measures that can be used in the home
daily to help reduce residential water use. This list is not considered complete, and other ideas are encouraged and
can be added to the list.

4.1.1.1 Residential Water Audits
Water audits can be offered to all PWDWD customers or targeted to high-volume users only. Water audits can be
valuable in locating inefficiencies in residential water systems, including leaks, inefficient fixtures andappliances, and
poor water use habits. Leaks are an unnecessary source of water loss in a home. Appendix E has instructions on how
to read a water meter and use it to detect leaks in a house (NRS 540.141 (1) (c)).
A water audit generally takes about 30 to 45 minutes to complete. A water audit includes the following elements:

•
•
•
•
•
•
•

The purpose of 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.

4.1.2 Hardware/Equipment Measures
A residential water audit should be conducted in situations where water losses or inefficiencies are occurring so as
to identify what measures can be implemented to reduce or eliminate them. This section will cover devices that are
designed to reduce water consumption in the home. Incentives for these measures are explained in section 5.3.

4.1.2.1 High-Efficiency Appliances and Plumbing Fixtures1
Retrofitting older households with high-efficiency appliances and plumbing fixtures helps residents save money
while also conserving water.
The Environmental Protection Agency (EPA) WaterSense program is a voluntary program that certifies products that
use 20% or less water than regular models and provides knowledge about helping residents save water. The EPA
WaterSense program partners with ENERGY STAR products that help save energy and incorporate water efficiency
factors. Dishwashers and clothes washers that are ENERGY STAR certified use less than 3.58 gallons per load and less
than 20 gallons per load, respectively (EPA, 2017).
1The

federal EPA Act of 1992 mandates that all gravity tank, flushometer-valve, flushometer-tank, and electromechanical
hydraulic toilets shall use maximum of 1.6 gpf.
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Toilets are usually the largest source of indoor water use. Current law mandates that toilets sold, manufactured, or
imported into the United States have a volume of no more than 1.6 gallons per flush (gpf). Low-volume toilets can
save up to 31 gallons per day per person. Retrofit devices are an alternative to replacing an old toilet with a low-flow
model and include apparatuses such as toilet tank displacement bags, fill cycle diverter, dams, early close flappers,
and various hardware for flush valve fixtures. Sources of toilet leaks may include worn parts or poorly sized
replacement parts. Toilet leak repairs can eliminate a significant source of water loss, up to 20 gallons per day per
toilet.
Showerheads that are medium to high volume use anywhere between 2.75 to 8.0 gpm. Federal law statutes within
the EPA Act of 1992 mandate that low-volume showerheads use no more than 2.5 gpm at 80 psi (2.2 gpm at 60 psi2),
saving up to 55 gallons per person per shower. Optional features available in low-volume showerheads include
aerating spray, atomizing, pulsating, and temporary shutoff buttons. Showerhead retrofit devices can be installed in
existinghigh-volume showerheads to reduce flow in high-volume heads. There are two basic types of retrofit devices:
temporary cutoff valves and flow-restricting disks.
Low-volume faucets are designed to produce the same maximum flow as low volume showerheads (2.5 gpm at 80
psi or 2.2 gpm at 60 psi). Kitchen faucets usually have a higher maximum flow (2.5 gpm) than bathroom faucets (2.0
gpm). Retrofit devices for existing high-volume faucets include aerators and metered valves, self-closing, or sensoractivated faucets. The aerator is the most economically practical of these four devices, can be easily installed and
delivers performance comparable to new, low-volume faucets. Reducing water pressure in a house can reduce flow
through and wear on fixtures caused by higher pressures. Plumbers can assist with changes in water pressure.

4.2

Landscape Conservation Measures
4.2.1 Behavioral/Management Measures

These landscape measures can be used in residential and Industrial, Commercial, and Institutional (ICI) applications.
Appendix A contains a list of behavior conservation measures that can be used to install and maintain a landscape.
This list is not considered complete and additional ideas are encouraged through educational materials; see
Appendix C. Incentives for these measures are explained in 5.3.2.

4.2.1.1 Landscape Water Audit
Approximately one-third of annual water production in the City of Fernley is used for the increased demand during
the summer months, primarily for irrigation (Hansford Economic Consulting, 2021). Specifically in the summer
months 3/4 of the water use is for irrigation. For this reason, audits of landscape irrigation systems will probably
yield the most significant potential water savings. Residential landscape audits take about an hour; however, audits
of parks or golf courses may take a day or more. The fundamental stepsfor a landscape water audit include the
following:

•
•
•
•
•
•
•

21998

The purpose of the audit.
Estimation of outdoor use based 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.

Amendment to Federal EPA Act requires flow to 2.2gpm@ 60psi.
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4.2.2 Hardware/Equipment Measures
Landscape hardware measures, which can save hundreds of gallons per month, consist of two primary groups: (1)
Landscape materials and (2) irrigation equipment. Landscape materials that could be considered conservation
measures use the least amount of water possible and are well suited to the climate in northern Nevada. Irrigation
equipment includes all hardware used to supply water to the parts of the landscape that require it. The following
sections identify the materials and equipment available with a brief explanation of their function.

4.2.2.1 Landscape Materials
Appendix B contains a list of trees, plants/shrubs, grasses, and lawns most suited for the climate and altitude in the
PWDWD service area. The list does not contain all the plants that grow in the area; only water-efficient options, with
many of them being drought tolerant. These native plants require less water. Xeriscape is a method of landscaping
that employs low water-use native plants, turf, ground covers, shrubs, and trees. It requires careful planning, soil
analysis, and irrigation system design.
There are two fundamental types of mulches: organic and inorganic. Inorganic mulches include rocks, gravels of
varying sizes, boulders, decomposed granite, brick, and other kinds of steppingstones. Organic mulches are
comprised of grass clippings, leaves, wood chips, bark, and pine needles. Inorganic mulches are primarily decorative,
and they help conserve water by acting as a substitute for water-consuming plants and lawns. Organic mulches
conserve water by retaining moisture and protecting the soil from the heat of the sun.
Compost is also a material that helps conserve water. Compost consists of a bacterial source (manure, biosolids, etc.)
and organic materials (wood chips, straw, leaves, etc.). In the process of making compost, the bacteria consumethe
organic material, and the material degrades. Compost is valuable in two respects. First, it helps the soil to retain
moisture, and second, it contains bacteria that are beneficial to plants making them healthier and more waterefficient. Before installing plants or lawns, turning some compost into the soil is a sound conservation practice.

4.2.2.2 Irrigation Equipment
Irrigation equipment consists of a delivery system with pipes, valves, and spray heads and a control system
comprised of wires, a timer, and various probes and sensors. The following gives a brief description of these devices
and how to maximize their water-conserving performance.
Valves can be adjusted to produce a volume that is compatible with the water use need. Valves must be checked
periodically for leaks to avoid water loss. Sprinkler Heads/Nozzles come in many different configurations, and
currently available nozzles produce a wide range of spray patterns, flows, and trajectories. Sprinkler heads should
be selected and placed in a way that will maximize their performance. The spray trajectory should be compatible
with the slope of the ground it is irrigating to reduce evaporation. It is also essential that the spray pattern matches
the area to be irrigated. Heads can also be adjusted to apply the proper volume to avoid overshoot.
Irrigation controllers can be an effective conservation measure when they are programmed correctly. For an
automatic controller to be effective, the water needs of the landscape must be determined first. The frequency and
duration of watering will vary depending upon the plant type, soil type, weather, and location in the landscape.
Automatic controllers come with different options that allow for custom watering schedules for each zone in the
landscape.
Drip irrigation is used to water plants and trees according to a specific need. Drip system emitters vary according to
gallons applied per hour, which allows for customization of application from plant to plant. Drip systems also require
little pressure and are easy to assemble.
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Industrial, Commercial, and Institutional (ICI) Conservation Measures
4.3.1 Behavioral and Hardware Equipment Measures

Industrial water users are those who are involved in manufacturing or processing. Commercial users are providers
of a retail product or service. Institutional users include governmental entities, hospitals, schools, universities, and
any other organization that serves the public.
Depending on the conservation measures implemented and the intensity of these measures, there is a potential for
each ICI facility to save thousands of gallons per month. These industrial, commercial, and institutional, behavioral
measures can be found in Appendix F.

4.3.2 ICI Water Audits
Because ICI water audits can require a substantial amount of time (4 hours or more), it may be valuable to have a
private engineering firm hired by the water user to conduct the audit. Audits should be done at least once a year.
There is an incentive for ICI users to pay for audits since the results of an audit could translate into substantial savings and
financially benefit the facility. An ICI water audit should include the following elements:

•
•
•
•
•
•
•

Support from ICI owners, managers, and employees.
Survey/Estimation of facility use based on meter records.
Calculation of water-related costs.
Evaluation of efficiency measures.
Evaluation of payback periods for measures.
Efficiency recommendations and implementation.
Tracking and reporting system.

4.3.3 Hardware/ Equipment Measures
ICI water users are encouraged to implement the hardware/equipment measures addressed in Appendix F.

4.4

Drought Conservation Measures

All water supplied by PWDWD currently comes from groundwater sources. As previously stated, the City of Fernley
is in the process of incorporating surface water into its water supply system. PWDWD must monitor precipitation,
surface water levels, and water table levels over the long term. The City of Fernley closely monitors its various
supplies of water and has adopted a long-term Water Resource Plan which is updated every five years. In addition,
Fernley has a long-term contract with the Bureau of Reclamation to store up to 10,000 af in upstream storage
reservoirs to provide for drought protection. In the event of low flow levels in the Truckee Canal, due to an extended
period of drought, the Truckee Basin Reservoirs could provide a significant amount of storage capacity according to
the City of Fernley Municipal Surface Water Demand – Firm Yield Study (Gacek, 2016). When the surface water takeout project is completed, Fernley will have the ability to conjunctively manage its surface and groundwater resources
to achieve a high level of reliability in its water resources (NRS 540.141 (1) (e)).
This plan uses a drought assessment system like the one used by the Southern Nevada Water Authority (SNWA) that
includes the following levels of drought observation (NRS 540.141 (1) (f)):

•
•
•
•

No Drought
Drought Watch
Drought Alert
Drought Emergency
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There are specific measures associated with each stage of drought that apply to water customers and PWDWD. Table 6
summarizes PWDWD responsibilities in accordance with the Mayor and City Manager.
Table 6. Drought Stages
PWDWD Drought Conservation Measures
Stage

Reduction
Goal

Information Measures

PWDWD Measures

Encourage conservation
througheducational efforts

Institute intensive leak reduction
program.Reduce % of unaccounted for
water— increase enforcement.

15-18%

Use media to communicate drought
information, warn for the potential
for more stringent measures
associated with succeeding stages.
1ststage measures

Reduce water use for flushing, public
fountains, and public facility
landscapeirrigation—1st stage
measures.

Drought Alert

25-30%

Public officials appeal for water
usereductions. Explain details of
the emergency: 1st and 2nd stage
measures.

Prohibit all public water uses not
requiredfor health or safety. 1st and 2nd
stage measures.

Drought
Emergency

50% or
more

No Drought

Drought Watch

10%

1st, 2nd, and 3rd stage measures.

Prohibit all discretionary outdoor water
use and selectedcommercial/industrial
use. 1st, 2nd, and 3rd stage measures.

Procedures to follow during a drought are highly variable and contingent upon water availability. Proper management
such as increasing water storage during times of abundance is critical to minimize the severity of the anticipated drought.
Drought conservation measures implemented by customers can save more water than those measures applied by
PWDWD. For this reason, water customers must also be expected to employ more restrictive water conservation
measures during times of drought, such as complying with a watering schedule.

4.5

Emergency Conservation Measures

Currently, PWDWD has a sufficient water supply to meet the needs of its service area and projected future growth (NRS
540.141 (1) (b)). However, system malfunctions like a break to the main water line, pump failures, or contamination of
water supplies may be a reason to apply emergency level drought conservation measures for reasons other than
drought. To determine when to declare a water emergency, PWDWD could apply a factor to current average demand
to establish a minimum acceptable production capacity. For example, if the average current demand is 2000 AF per
year and a factor of 1.5 is applied to that amount, the minimum allowable production capacity would be 1.5 x 2000 =
3000 AF. PWDWD will need to monitor system capacity to determine at what point an emergency should be declared.
Emergency measures aim to restrict water usage to allow the water system to recover from the emergency condition.

4.5.1 PWDWD Operational Measures
The following are operation measures that should be implemented for a water emergency:

•
•
•
•

Continue all actions from the watch and alert stages (drought conservation measures), as appropriate.
All emergency measures should be applied with any additional steps that PWDWD considers to be
necessary.
The problem should be defined as an emergency by PWDWD.
PWDWD should establish water use reduction goals. Single-family residences may be set as a per-house
allotment or a percentage from the previous year's consumption. Commercial, multi-family, and industrial
facilities should be asked to reduce use by a portion of the last year's consumption average.
Resource Concepts, Inc.
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Penalties or excess use charges should be established for customers that exceed their allotment.
PWDWD billing system could be adjusted to implement penalty or use charges.
Enforcement actions should be increased (see section 5.3.5).
Train personnel and make additional Water Watcher patrols.
Inform local law enforcement of the need for assistance.
Increase aquifer level monitoring actions.

4.5.2 Communication Measures
The following are the communication measures that should be implemented for a water emergency:

•
•
•

•
•
•
•
•
•
•

PWDWD will increase the frequency of reports to the City Council. The initial report will include the
suggested nature and scope of proposed conservation measures. Subsequent reports will provide
details on measure implementation and customer response to those measures.
Provide status reports to entities with unique interests, public agencies, including the school districts, fire
departments, and law enforcement agencies.
Through a media campaign and direct mail, announce to PWDWD customers the:
o
Scope and nature of the measures.
o
Reasons for imposing the measures.
o
Water use reduction goals.
o
Enforcement mechanisms and fines.
o
Projections for how long the measures will be in place.
o
Penalty or excess use charges.
Identify any exemptions from the conservation measures.
Inform customers about possible pressure reductions and any problems this may cause.
Provide landscape firms with conservation measure information.
Provide contractors and landscape firms information on locations to obtain reclaimed water (effluent) for
street cleaning, construction projects, irrigation, dust control, etc.
Post updated status reports on the City of Fernley website and hotlines.
Post signs that note significant conservation measures.
Keep fire departments informed on the emergency status and require that they discontinue water use in
training exercises until the emergency is over.

4.5.3 Emergency Conservation Summary
Preparation is necessary for the successful implementation of emergency conservation measures. Public education
before an emergency is essential. It is also vital that communication systems such as hotlines and websites have
been set up in advance. Enforcement procedures, including personnel assignments, should also be outlined ahead
of time.

— END OF SECTION —
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5 CONSERVATION INCENTIVES
A conservation incentive is something that rewards reductions water use. Incentives can help motivate water users
to implement water conservation measures. Conservation incentives can be divided into three categories:
Educational, Financial, and Regulatory. This chapter discusses each of these categories and provides examples of
incentives (NRS540.151 (1)).

5.1

Educational Incentives
5.1.1 Educational Opportunities

Currently, the City of Fernley website, www.cityoffernley.org, has multiple links to various entities which promote
water conservation (NRS 540.141 (1) (a) (1)). Appendix C contains a list of websites that have water conservation
information. These entities include the EPA, USGS, American Water Resources Association, and American Water
Works Association. On the American Water Works Association website, there are pamphlets on various water
conservation topics such as "Household guide to water conservation," "How low can you flow? Water conservation
at home," and "55 Facts, figures & follies of water conservation". These pamphlets can also be included in the water
bills of PWDWD clients to encourage behavioral conservation measures listed in Appendix A. The educational
literature included in this conservation plan is intended for references purposes and will be considered by PWDWD.
Another conservation education resource is landscape guides that contain detailed how-to information. These
landscape guides may advise on landscape design, including plant layout, properly installing an automated irrigation
system, and which plants are best suited for the specific region. Two sources of landscape guides that are helpful for
northern Nevada homeowners is the guide created by Truckee Meadows Water Authority (TMWA)
(https://tmwa.com/water-efficient-landscape-guide/) and the University of Nevada Cooperative Extension
(https://extension.unr.edu/default.aspx) where the public can find multiple publications and workshops that address
landscaping in Nevada's climate (NRS 540.141 (1) (a) (2)).
The websites linked on the City of Fernley website may provide instructional information on the following subjects:

•
•
•
•
•
•

Xeriscaping
Irrigation
Watering Schedules
Water Rates
Lawn Care
Water-Saving Appliances

•
•
•
•
•
•
•

Meter Reading Instructions
Leak Detection Tips
Water Conservation Tips
Water Audit Forms
Water Waste Report Forms
Water Use Exemptions
Water Conservation Plan

Utilities can conduct conservation workshops to promote conservation. The above subject matter can be includedin
these workshops to educate the public. Utilities can also sponsor special visits to schools or public events where
water-related industries or government entities can instruct students. For example, water conservation can be
discussed at the Fernley STEM Festival. This festival is led by a group of professional STEM individuals that increase
community awareness of science, technology, engineering, and math through partnerships with the City of Fernley,
Lyon County School District, and other schools and business partners.
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Financial Incentives
5.2.1 Rates

On July 1, 2007, the City of Fernley revised its water rate structure to accommodate the federal mandate for
maximum arsenic water levels in a public water system. In compliance with the federal requirements, the PWDWD
has built a Water Treatment Plant with the proper distribution infrastructure required to supply clean drinking water
to its customers. Before 2017 the PWDWD used a tiered rate structure. Currently, all customers of PWDWD pay a
fixed monthly charge according to customer class and meter size and a volume charge per 1,000 gallons. All
customers pay the same rate for every unit of water consumed (Hansford Economic Consulting, 2021) (NRS 540.141
(1) (j)). Before 2017 the City's water fund had a negative net operating income. Rates were increased in 2017, and
since then, the City has benefited from a positive income (Hansford Economic Consulting, 2021). This supports the
transition from a tiered rate structure to a rate structure that increases 3% each year to support utility costs such as
new infrastructure, debt service, and operating costs.

5.3

Regulatory Incentives

Regulatory incentives include but are not limited to conservation policies and ordinances, laws, and plumbing codes,
and irrigation schedules. It is important to enforce regulatory incentives, or they will not be as effective. For this
reason, enforcement information is included in this section.

5.3.1 Watering Schedules
Currently, PWDWD allows all users to water any time of the day, every day of the week but is working towards
implementing an odd/even watering schedule which will be in effect from May through September. This 2-day-perweek schedule requires each residential parcel to have an even address number to water on Wednesdays and
Saturdays; each property has an odd address number to water on Thursdays and Sundays; each
commercial/industrial facility to water Tuesdays and Fridays. Monday of each week becomes a rest day for the public
water system. This rest day allows the water storage tanks to fill back up and enable the groundwater aquifers to
recover. During any of the watering days, watering will be restricted to 7:00 pm-10:00 am (NRS 540.141 (1) (j)).

5.3.2 Landscape Standards
With one-third of annual water production used for irrigation and landscaping, landscape standards are an important
incentive to conserve water. The current FMC addresses new development landscaping and screening in Section
32.09.090 and landscape and irrigation plans in Appendix A-6. The following is a summary of the key landscape code
provisions that would ensure a water-efficient landscape.
The City of Fernley Municipal Code (FMC) Section 32.09.090 contains provisions for the installation and maintenance
of landscaping for new development projects and any expansion to existing buildings except for single-family
dwelling units. The regulations in this ordinance state to "conserve water and other natural and energy resources by
requiring the use of resource-efficient guidelines and principles." Appendix A-6 addresses specific standards for
landscape and irrigation plans. Landscape plans are to include "identification and description of automatic irrigation
components to ensure vegetation is adequately serviced through water-conserving features." (FMC Appendix A-6
(d) (3)).

5.3.2.1 Landscape Size and Materials
A list of trees, shrubs, grass, and turf grasses that thrive in arid climates is included in Appendix B.

5.3.2.2 Landscape Irrigation
Water-conserving irrigation is encouraged in the FMC. Irrigation plans that comply with the Uniform Plumbing Code
are addressed in Appendix A-6 of the FMC.
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PWDWD encourages the following uses to reduce water use:

•
•
•
•
•

Use of drip irrigation where appropriate.
Use of irrigation timers.
Water-conserving sprinkler heads.
Depth of water line (to avoid freezing).
Schedule 40 PVC required.

5.3.3 Plumbing Codes and Ordinances
The City of Fernley currently operates with the City of Fernley Building Codes, including the International Plumbing
Code 2018 edition (FMC Section 8.02.01). Table 7 displays Nevada's current water efficiency standards according to
the type of fixture (NCSL, 2015) (NRS 540.151 (1) (b)).
Table 7. Water Efficiency Standards
Federal Energy Policy Act (FEPA)
and Nevada's Current Standards

Device

Manufacture

Effective Date

Shower Heads

2.5 gpm*

1/1/1994

Lavatory Faucets

2.5 gpm

1/1/1994

Sink Faucets

2.5 gpm

1/1/1994

Metering Faucets

*

Tub Spout Diverters

1/1/1994
Not included in FEPA

Residential Toilets

1.6 gpf**

1/1/1994

Urinals

1.0 gpf**

1/1/1994

*Gallons per minute
**Gallons per flush

In addition, the State’s Assembly Bill 163 requires all new construction to be equipped with plumbing fixtures
including toilets, shower apparatuses, faucets, and urinals that are certified by the EPA WaterSense program.

5.3.4 Penalties
Water shortage and waste of water are identified in FMC Sections 28.05.02 to 28.05.12. Water waste is defined in
Section 28.05.02 as essentially any excessive water usage which causes water to run into or along any street, alley,
storm drainage system, or into or upon another's property. Running to waste is defined as the "intentional
application, expenditure, or use of water in such a way that the water can be observed collecting in pools to a depth
of one inch or more in any depressed area or flowing or running across the ground or any surface area in a manner
that is excessive for use" (FMC Section 28.05.02). These ordinances enable PWDWD to promote conservation efforts
through enforcement & penalties if necessary (NRS 540.151 (1) (a)).

5.3.5 Warnings/Notifications
Per the ordinance warnings in the form of citations are issued for water waste. Citations contain the following information:

•
•
•
•
•
•

Location of violation.
Date and time of the violation.
Section of pertinent code.
How and when the citation must be answered.
Any other information prescribed by the utility.
Signature of the person issuing the citation.
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Citations may be served using any of the following methods:

•
•
•
•

Directly to the water user.
To a person of suitable age at the place where the waste is taking place.
By registered mail.
Posting of the citation at the premises where the waste is taking place.

5.3.6 Penalty Requirements
Fines are implemented in the water ordinance depending on the number of violations received. The first fine
violation is $25, the second violation is $50, and additional violations increase costs. Violation penalties areaddressed
in FMC 28.05.09. All the fines are paid through the City of Fernley Finance Department. If the customer found to have
waste of water has failed to pay the applicable fines implemented in the water ordinance, then a lien could be placed
on the property.
With proper enforcement, codes and ordinances have the power to be effective in curbing water waste and
promoting conservation. This section discusses enforcement techniques and options that can be integrated with
conservation policies and ordinances.
The first step in enforcing the water waste ordinance is for someone to observe the waste. This person can be
anybody, PWDWD personnel, or a customer. If the waste is witnessed by someone other than PWDWD personnel,
see the sample "Water Waste Report Form" in Appendix D.
The previous section discussed penalties, but a procedure for distributing citations is also required for fines to be
imposed. Because PWDWD water users are customers, a diplomatic approach to enforcement is important for the
utility to maintain a positive relationship with the community. Although water waste can occur from deliberate
negligence, often it is unintentional. For this reason, utilities have adopted enforcement procedures that encourage
water conservation through education. Citations still need to be issued, but in many instances, they can be avoided
by informing those unaware of the waste that they are in violation.
Often water utilities may consider hiring full-time enforcement personnel whose sole purpose is to patrol and observe
water waste. These "Water Watchers" are authorized to issue citations and have water service shut off if necessary.
These utility employees should be trained in customer service and instructed to; (1) be courteous, (2) be helpful, (3)
use proper language, and (4) have respect for customer's property. Training should include the following:

•
•
•
•
•
•

Familiarity with maps and the service area.
Dealing with neighbor disputes.
Water ordinances and exemptions.
Difference in customers (i.e., residential, commercial/industrial, common areas, institutional, etc.).
Irrigation systems and emergency shutoff procedures.
Familiarity with all the utilities educational materials (see section 6.1.3).

— END OF SECTION —
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6 WATER CONSERVATION INITIATIVES AND RECOMMENDATIONS
This section discusses recommended conservation initiatives and recommendations that will be considered for
future implementation.

6.1

Education and Outreach

The City of Fernley has a resourceful list of educational resources on their city website and are discussed in section
5.1. Key conservation websites are listed in Appendix C. Recommendations for educational outreach include:

•
•

6.2

Including landscape guides such as TMWA and the University of Nevada Cooperative Extension to their list
of websites.
Adding water conservation pamphlets to their customers' bills.

Water Conservation Staffing Measures
6.2.1 Conservation Coordinator

Continue to designate a member of the PWDWD staff to oversee conservation efforts. This person will manage a
conservation budget, organize educational programs, oversee PWDWD conservation efforts, review grant
opportunities, and supervise PWDWD conservation personnel. This conservation specialist will review and update
the conservation plan annually and evaluate the effectiveness of existing conservation measures and incentives. This
person will also be the leader of the conservation committee and a source of conservation expertise for committee
members.

6.2.2 Drought/Conservation Committee
A conservation committee can be selected from various departments within the City of Fernley upper management
staff. A member of the City Council or Planning Commission may also be appointed to the committee. This committee is
important because conservation measures can have an overall effect on the utility and the community. For this
reason, new measures or incentives should be discussed in a forum of department representatives before
implementation to be sure all contingencies have been considered.

6.2.3 Water Watchers
Develop a program to determine whether water watchers are needed in the community. Some conservation
measures require enforcement or "water watchers" to be effective. The water watchers can help create and
implement educational programs, distribute educational materials, and conduct water audits. They can also help
maintain a positive relationship between the community and PWDWD.

6.3

Economic and Financial Measures
6.3.1 Rate Structure

The City of Fernley conducts a water rate study every three to five years (Hansford Economic Consulting, 2021). The
last utility rate study was completed in 2016, and the 2021 rate study is currently under review. These rate studies
assist the City by analyzing the cost of service and evaluating any needed changes. The City should continue to
monitor the effects of the water rates on water conservation.

6.3.2 Reclaimed Water Rates
The City is currently negotiating with various industrial users to explore industrial reuse of treated effluent. There
are different alternatives available that would allow the treated effluent to offset treated water usage directly.
Establishing rates now could help to offset the cost of new treatment and delivery systems. To implement an
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effective reclaimed water program, modifications may be needed to the City development code to allow reclaimed
effluent to be used as a substitute to the City’s water dedication requirement.

6.3.3 Water Conservation Budget
A water conservation budget should be created to allow for the implementation of conservation measures and
incentives. The conservation coordinator described in section 6.2.1 would be responsible for using funds allocated
for conservation programs or personnel. This budget could be used to purchase educational materials, pay for water
audits, and increase conservation staff, if necessary. Grants, such as the USBR WaterSMART Water and Energy
Efficiency grants could be considered to help support funding.

6.4

Water Ordinances
6.4.1 Review and Revision of Current Water Ordinance

The water ordinance should be reviewed and revised to give PWDWD authority over conservation-related decisions.
PWDWD staff is familiar with conservation measures, and if they find specific behavioral changes necessary to be
mandatory, they should recommend to the City Council appropriate revisions to the water ordinances.

— END OF SECTION —

Resource Concepts, Inc.
20

City of Fernley PWD Water Division
Water Conservation Plan

December 3, 2021

7 REFERENCES
Assembly Bill No. 163.Assemblymen Watts, Cohen, Nguyen, Peters, and Swank. February 15th, 2019.
AWWA M36 Manual, American Water Works Association. 2016.
City of Fernley Comprehensive Master Plan. Adopted August 2018.
City of Fernley. Public Works and General Services. https://www.cityoffernley.org/109/Public-Works-GeneralServices
EPA, Environmental Protection Agency. Water Efficiency Management Guide Residential Kitchen and Laundry.
November 2017.
EPA, Environmental Protection Agency. Water Sense: Statistics and Facts. March 18, 2021.
Farr West Engineering, 2019 Water Resources Plan. Prepared for the City of Fernley, January 2020
FMC, City of Fernley Municipal Code. Adopted September 6, 2017. Effective October 3, 2017.
Hansford Economic Consulting. City of Fernley 2021 Utility Rates Study. Draft.
Lyon County, Nevada. Water Conservation Program. Website.
NCSL, National Conference of State Legislatures. Water-Efficient Plumbing Fixtures. November 10, 2015.
Precision Water Resources. City of Fernley Municipal Surface Water Demand – Firm Yield Study (Gacek, 2016).
Stanka Consulting, LTD. City of Fernley Water Conservation Plan. September 12, 2016.
TRC, TRC Engineers, Inc. City of Fernley, Public Works Department. 2008 Water Master Plan. June 2008.
USBR, United States Bureau of Reclamation, Finding of No Significant Impact: Use of Reclamation Facilities for City
of Fernley Municipal Water. January 8, 2021.
USCB, United States Census Bureau Fernley City, Nevada. Retrieved May 6, 2021.

— END OF SECTION —

Resource Concepts, Inc.
21

Appendix A
Behavioral Conservation Measurers

December 3, 2021

City of Fernley PWD Water Division
Water Conservation Plan

Appendix A
Behavioral Conservation Measures
This list of behavioral conservation measures and/or habits can be used to conserve water at the individual level. It
is divided into four parts: Home, Landscaping, Community, and Miscellaneous. The conservation measures described
in this section are to be used as a reference for potential conservation methods.

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 1,000 gallons per month could be
saved.

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 and not the drain.

6.

Check your water meter and bill to track your water usage.

7.

Wash your produce in the sink or a pan that is partially filled with water instead of running water from the
tap.

8.

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

9.

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

10.

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

11. We're more likely to notice leaky faucets indoors, but don't forget to check outdoor faucets, pipes, and
hoses for leaks.
12. 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.
13.

Time your shower to keep it under five minutes and save up to 1,000 gallons per month.

14.

Install low-volume toilets.

15. 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.
16. Put food coloring in your toilet tank. If it seeps into the toilet bowl, you have a leak. It is easy to fix and you
save 600 more gallons per month.
17. Designate one glass for your drinking water each day. This will cut down on the number of times you run
your dishwasher.
18.

Don't use running water to thaw food.

19.

Grab a wrench and fix that leaky faucet.
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20. When doing laundry, match the water level to the size of the load.
21. Teach your children to turn the faucets off tightly after each use.
22. Before you lather up, install a low-flow showerhead. They are inexpensive and can save more than 500
gallons per week.
23. Soak your pots and pans instead of letting the water run while you scrape them clean.
24. Make sure you know where your master water shut-off valve is located. This could save many gallons of
water and potential damage to your home if a pipe were to burst.
25. Turn off the water while you brush your teeth and save up to 200 gallons a week for a family of four.
26. Make sure your toilet flapper doesn't stick open after flushing.
27. Make sure there are aerators on all of your faucets.
28. Install an instant water heater on your kitchen sink so you don't have to let the water run while it heats up.
29. Cut back on rinsing if your dishwasher is new. Newer models clean more thoroughly than older ones.
30. Bathe your young children together.
31. Winterize outdoor spigots when temps dip to 20 degrees F to prevent pipes from bursting or freezing.
32. Insulate hot water pipes so you don't have to run as much water to get hot water to the faucet.
33. Drop that tissue in the trash instead of flushing it.
34. 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.
35. Install water softening systems only when necessary. Save water and salt by running the minimum number
of regenerations necessary to maintain water softness.
36. Wash clothes only when you have a full load and save up to 600 gallons each month.
37. Listen for dripping faucets and toilets that flush themselves and save up to 500 gallons each month.
38. Cook food in as little water as possible. This will also retain more of the nutrients.
39. Turn the water off while you shampoo and condition your hair and save more than 50 gallons per week.
40. Choose new water-saving appliances, like washing machines which can save up to 20 gallons per load.
41. Select the proper size pans for cooking. Large pans require more cooking water than may be necessary.
42. Turn off the water while you shave and save more than 100 gallons per week.
43. 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.
44. To save water and time, consider washing your face or brushing your teeth while in the shower.
45. 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.
46. Throw trimmings and peelings from fruits and vegetables into your yard compost to prevent from using the
garbage disposal.
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47. Keep a bucket in the shower to catch water as it warms up or runs. Use this water to flush toilets or water
plants.
48.

When you are washing your hands, don't let the water run while you lather.

49.

Pre-treat stains before washing clothes to avoid re-washing.

50. Use the shortest wash cycle for lightly soil cloths.
51. Check washing machine hoses regularly for leaks.
52. Do not pre-rinse dishes except in cases of sticky or burn-on food.
53. Scrape off food with a utensil or used paper napkin when pre-cleaning for dishwasher.

LANDSCAPE BEHAVIORS
1.

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

2.

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

3.

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

4.

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

5.

Use a layer of organic mulch around plants to reduce evaporation.

6.

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

7.

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.

8.

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

9.

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

10.

Use porous materials for walkways and patios to keep water in your yard and prevent wasteful runoff.

11.

Direct downspouts and other runoff towards shrubs and trees or collect and use for your garden.

12. Water your summer lawns once every three days and your winter lawn once every five days.
13. Install a rain shut-off device on your automatic sprinklers to eliminate unnecessary watering.
14. 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.
15. Reduce the amount of grass in your yard by planting shrubs and ground cover with rock and granite
mulching.
16.

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

17.

Don't water your lawn on windy days. After all, sidewalks and driveways don't need water.
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18. Water your plants deeply but less frequently to create healthier and stronger landscapes.
19. When watering grass on steep slopes, use a soaker hose to prevent wasteful runoff.
20. Group plants with the same watering needs together to get the most out of your watering time.
21. Remember to weed your lawn and garden regularly. Weeds compete with other plants for nutrients, light,
and water.
22. While fertilizers promote plant growth, they also increase water consumption. Apply the minimum amount
of fertilizer needed.
23. Avoid installing ornamental water features and fountains that spray water into the air. Trickling or cascading
fountains lose less water to evaporation.
24. 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.
25. 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.
26.

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

27. 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.
28. 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.
29. 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.
30. Landscape with Xeriscape trees, plants, and groundcovers. Call your local conservation office for more
information about these water thrifty plants.
31.

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

32. 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.
33. Bermuda grasses are dormant (brown) in the winter and will only require water once every three to four
weeks or less if it rains.
34.

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

35. 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.
36. More plants die from over-watering than from under-watering. Be sure only to water plants when
necessary.
37. Adjust your watering schedule to the season. Water your summer lawn every third day and your winter
lawn every fifth day.
38.

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

39. Aerate your lawn. Punch holes in your lawn about six inches apart so water will reach the roots rather than
run off the surface.
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40. Place an empty tuna can on your lawn to catch and measure the water output of your sprinklers. For lawn
watering advice, contact your local conservation office.
41. When you give your pet fresh water, don't throw the old water down the drain. Use it to water your trees
or shrubs.
42. 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.

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.

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 1/4 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 recirculation pumps.

8.

Wash your car on the grass. This will water your lawn at the same lime.

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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Trees
Common Name / Scientific Name

Description

Flame Amur Maple/
Acer ginnala

Height: 15’ – 20’ Spread: 12’ – 15’
Medium Growing, rounded deciduous broadleaf tree.
Hardy to about -40°F. Likes sun.

Common Hackberry/
Celtis occidentalis

Height: 50’ – 60’ Spread: 40’ – 50’
Hardy, deciduous tree, vigorous upright growth. Bright green
foliage, turning yellow in fall. Excellent in alkaline soils, resistant to disease
and insects. Zone 2.

Curl-leaf Mountain Mahogany/
Cercocapus ledifolius

Height: 10’·– 20’ Spread: 10’ – 12’
Slow growing, upright evergreen, small tree and large shrub. Rocky
Mountain, Sierra Nevada native from 2,000 to 9,000 ft. elevation.

Russian Olive/
Elaeagnus angustifoia

Height: 15’ – 20’ Spread: 12’ – 15’
Medium growing, rounded deciduous broadleaf tree. Hardy to about
-40°F. Small yellow flowers, small silvery-yellow berries. Likes sun.

New Mexico Privet/
Forestiera neomexicana

Height: 15’ – 15”
Medium growing, much-branched shrub or small tree. Light gray bark, a nice
contrast to apple, green leaves that turn clear yellow in fall. Drought
tolerant to western US.

Sierra Juniper/
Juniperus occidentalis

Height: 25’
Fast growing upright coniferous evergreen tree. Hardy to about - 30°F.
Native to western US, very drought tolerant.

Wichita Blue Juniper/
Juniperus scopulorum

Height: 15’ – 20’ Spread: 5’ – 10’
Medium Growing, pyramidal coniferous evergreen tree. Best blue upright on
the market. Hardy to about -35°F. Likes sun/part shade.

New Mexico Locust/
Robinia neomexicana

Height: 10’ – 12’ Spread: 10’ – 12’
Small, thorny tree with pink, sweet, pea-like flowers in drooping racemes.
Tolerates alkaline soils. Attractive tree for small spaces.

Plants/Shrubs
Common Name / Scientific Name
Lead Plant
Morpha canescens

Description
Height: 2’ – 4’ Spread: 2’ – 4’
Small, deciduous shrub with open habit displaying arching stems. Oval, grey
leaflets followed by 3-4” spikes or purple flowers mid to late summer. Very
showy, tolerates dry soils. Full sun.

Dr. Hurd Mountain Alder/
Arctostaphylos manzanita

Height: 15’
Large evergreen shrub. Glossy, light green foliage. Can handle minimal water
conditions in summer. Full sun and good drainage for best result; too much
water will slow growth.

Emerald Carpet Kinnikinnick/
Arctostaphylos

Height: 2” – 4” Spread: 6’ – 15’
Slow growing, spreading evergreen broadleaf ground cover. Hardy to about 40°F. Pinkish-white flowers, red berries. Likes sun/part shade.

Point Reyes Manzanita/
Arctostaphylos uva-ursi

Height: 1’ Spread: 8’
Slow growing, spreading evergreen ground cover. White, bell- shaped
flowers in late winter followed by red berries. Full sun or part shade,
Drought tolerant.
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Plants/Shrubs
Common Name / Scientific Name

Description

Silver Sagebrush/
Artemisia cana

Height: 2’ – 5’ Spread: 2’ – 3’
Small to medium, mound-like evergreen shrub. Upright branching long
slender silvery leaves. Yellow flowers in late summer. Very hardy to drought
and cold. Colorado native. Full sun.

Four-wing Saltbush/
Atriplex canescens

Height: 3’ – 5’ Spread: 3’ – 4”
Medium growing, evergreen shrub. Native to the arid west. Four- winged
fruit in late summer, narrow gray leaves. Dense growth, tolerant of poor
soils. Full sun.

Nuttall’s Saltbrush/
Atriplex nuttallii

Height: 2’ – 4’ Spread: Medium
Silvery foliage. Adapted to dry alkaline sites, browse value, soil stabilization,
reclamation, and re-vegetation. Hardy to -30°F. Small yellow flowers.

Siberian Peashrub/
Caragana arborescens

Height: 12’ – 15’ Spread: 8’ – 10’
Upright shrub, excellent as screen, hedge of windbreak. Bright green leaves
on copper-green branches in spring, showy yellow pea-like flowers in late
May. Tolerant of most soils. Full sun. Zone 2.

Pygmy Peashrub/
Caragana Pygmaea

Height: 2’ – 3’ Spread: 4’ – 5’
Slow growing, deciduous low informal of clipped hedge. One of the best
shrubs for the plains area of the Northwest. Hardy to -40°F, Xeriscape plant.

Dark Knight Bluebeard/
Caryopteris x clandonenis

Height: 18” – 24” Spread: 18” – 24”
Medium growing, mounding deciduous broadleaf shrub. Hardy to about 15°F. Deep blue flowers, drought tolerant. Likes sun.

Rubber Rabbitbrush/
Ericameria nauseosus

Height: 2’ – 4’ Spread: 2’ – 4’
Rocky Mountain native. Medium height, deciduous shrub, long feathery grey
leaves. Drought heat tolerant. Grows from 2,500- 8,000 ft. elevation.
Excellent cover for small animals.

Yellow Rabbitbrush
Chrysothamnus viscidiflorus

Height: 1’ – 4’ Spread: 2’ – 4’
Erect, deciduous shrub, Gray-green narrow leaves, rounded clusters of
yellow flowers in late summer or fall. Tolerates many soil types. Full sun.

Peking Cotoneaster/
Cotoneaster acutifolia

Height: 4’ – 6’ Spread: 4’ – 6’
Fast growing upright deciduous shrub. Hardy to about -40°F. Small pink
flowers in spring. Black berries in fall. Xeriscape plant.

Spreading Cotoneaster/
Cotoneaster divaricatus

Height: 5’ – 6’ Spread: 6’ – 8’
Medium growing, upright deciduous broadleaf shrub. Foliage turns bright
red in fall. Hardy to about -25°F. small pinkish flowers. Showy red 1/3-inch
berries. Likes sun/part shade.

Cliff rose/
Cowania mexicana

Height: 4’ –15’ Spread: 4’ –15’
Slow growing, evergreen shrub native to the Four Corners of Colorado
occurring in high plains 4,000 to 8,000 ft. elevation.
Excellent winter browse.

Silverberruy/
Elaeagnus commutata

Height: 6’ – 12’ Spread: 6’ – 12’
Thornless, erect evergreen bush. Small, fragrant yellow flowers in early
summer, silver-green fruit, yellow flowers in early summer, silver-green fruit
in late summer. Full sun. Drought tolerant.
Zones 7-10.

Mormon Tea/
Ephedra viridis

Height: 3’ – 4’ Spread: 3’ – 4’
Upright shrub. Slender, green to yellowish stems and branches. Papery
yellowish cones in spring. Full sun. Drought tolerant.
Zones 1-3, 7-24.
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Plants/Shrubs
Common Name / Scientific Name

Description

Apache Plume/
Fallugia paradoxa

Height: 5’ Spread: 5’
Medium growing evergreen to deciduous shrub, from 3,500 to 8,000 ft.
elevation. Showy white, rose-like flowers develop into feathery clusters of
pink plumes. Very xeric plant.

Blue Chip Juniper/
Juniperus horizontalis

Height: 8” – 12” Spread: 6’ – 8’
Low spreading, prostrate juniper, outstanding blue color all season. Plum
color foliage in winter. Best in sun or light shade. Drought tolerant.
Zones 3-8.

Rocky Mountain juniper/
Juniperus scopulorum

Height: 25’ Spread: 10’ – 12’
Fast growing, upright coniferous evergreen tree Hardy to about - 30°F.
Native to western US. Very drought tolerant.

Table top Blue Juniper/
Juniperus scopulorum

Height: 4’ – 5’ Spread: 5’ – 7’
Medium growing, spreading coniferous evergreen shrub. Bright blue yearround. Hardy to about -35°F. Likes sun/part shade.

Cheyenne Privet/
Ligustrum vulgare

Height: 6’ – 8’ Spread: 4’ – 6’
Upright. Small, lanceolate, dark green leaves. White flowers in early
summer. Xeriscape plant. Sun to filtered shade. Zones 4-8.

Russian Sage/
Perovskia atriplicifolia

Height: 3’ – 4’ Spread: 18” – 24”
Medium growing, Upright perennial. Likes sun. Aromatic gray sage with
bluish spike flowers beginning in late summer.

Desert Peach/
Prunus andersonii

Height: 3’ – 6’ Spread: 3’ – 6’
Native to eastern Sierra Nevada. Deciduous shrub, light green foliage. Showy
pink flowers in spring. Likes full sun, dry conditions, and good drainage.

Antelope Bitterbrush/
Purshia tridentata

Height: 10’ Spread: 10’
Upright, multi-branched deciduous shrub. Slender, reddish-brown young
twigs. Small, yellow tubular flower with flared petals.

Western Smooth Sumac/
Rhus glabra

Height: 2’ – 3’ Spread: 2’ – 3’
Open, rounded shrub. Large, oblong, bright green leaflets turn yellow to
crimson red in fall. Small, yellow flowers in late summer.
Rocky Mountain native. Drought tolerant. Zones 2-7.

Pink Sierra Currant/
Ribes nevadense

Height: 3’ – 5’ Spread: 3’ – 5’
Deciduous shrub native to 4,000 to 8,000 ft throughout California. Showy
hanging pink cascades in April to July. Drought tolerant, can grow in
standing water.

Silver Buffaloberry/
Shepherdia argentea

Height: 8’ – 12’ Spread: 8’ –12’
Fast growing, upright deciduous shrub. Silver foliage similar to Russian Olive;
fruit makes fine jelly. Xeriscape plant, tolerant of drought and cold.

Banana Yucca/
Yucca baccata

Height: 1’ – 3’
Slow growing, evergreen broadleaf perennial. Hardy to about -25°F.
Fleshy flowers, reddish outside. White inside. Likes sun.

Adam’s Needle/
Yucca Filamentosa

Height: 2’ – 3’ Spread: 2’ – 3’
Slow growing rounded evergreen broadleaf shrub. Hardy to about
-15°F Creamy white flowers. Likes sun/part shade.

Soapweed/
Yucca glauca

Height: 2’ – 3’ Spread: 2’ – 3’
Slow growing rounded evergreen broadleaf shrub. Hardy to about
-30°F. Greenish-white flowers. Likes sun.
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Grasses
Common Name / Scientific Name
Feather Reed Grass/
Calamagrostis acutiflora
‘Karl Foerster’

Description
Height: 4’ – 7’
Medium growing, upright evergreen broadleaf. Hardy to about – 25°F.
Silvery white flowers, cut back to ground in spring. Likes sun.

Feather Reed Grass/
Calamagrostis acutiflora ‘Overdam’

Height: 4’ – 7’
Medium growing, upright evergreen broadleaf. A beautiful, variegated form
with cream white stripes. Hardy to about -25°F. Silvery white flowers, cut
back to ground in spring. Likes sun.

Hardy Pampas Grass/
Erianthus ravannae

Height: 9’ – 12’
Medium growing, mounding deciduous grass. Hardy to about -15°F. Silver
plume flowers. Likes sun.

Blue Oat Grass/
Helictotrichon sempervirens

Height: 2’ – 3’ Spread: 18” – 24”
Blue-leaved grass, blooms in May, arched sprays of light, buff- colored seed
spikes. Full sun, good drainage. Zones 4-9.

Blue Indian Grass/
Sorghastrum

Native part of the tall grass prairies of America, excellent in mass plantings
in prairie restoration. Metallic-blue foliage. Recent Longwood Gardens.

Small-seeded Beargrass/
Nolina microcarpa

Height: 2’ – 3’ Spread: 2’ – 3’
Native from Arizona, Texas, and Mexico. Evergreen, grass-like with narrow
olive-green leaves. Tiny pink flowers on tall stalks in summer.
Zones 3, 10-13.

Turf Grass
Common Name / Scientific Name

Description

Chewings Fescue/
Fetuca rubra ssp. commutata

Medium water requirement.
Part shade lawn.

Perennial Ryegrass/
Lolium perenne

Medium to dry water requirement.
Sun, common in lawn seed mix and sod.

Tall Fescue & Cultivars/
Festuca elatior

Medium water requirement.
Part shade lawn.

These plants are ideal for xeriscapes and will do well in the City of Fernley PWDWD service area. This list is intended
as a guideline. Other water saving plants may be added to the list as they are brought to the attention of PWDWD.
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Water Conservation Websites
Water:
American Water Resources Association www.awra.org
American Water Works Association www.awwa.org
Water Conserve: Water Information and News www.waterconserve.info/
Landscape:
Truckee Meadows Water Authority Landscape Guide tmwa.com/water-efficient-landscape-guide/
UNR Cooperative Extension extension.unr.edu/default.aspx.
Education:
Water Use It Wisely wateruseitwisely.com/
Washoe Evapotranspiration Project wrcc.dri.edu/washoeEt/
Southern Nevada Water Authority www.snwa.com/
Environmental Protection Agency WaterSense Program www.epa.gov/watersense
USGS Water Science School www.usgs.gov/special-topic/water-science-school
City of Fernley Quick Links:
www.cityoffernley.org/QuickLinks.aspx?CID=33
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Appendix D – Sample Water Waste Report Form

CITY OF FERNLEY
PUBLIC WORKS DEPARTMENT
WATER DIVISION
Water Waste Report Form
Please use this form to report water waste. Our investigators must witness the waste in progress to issue a violation
form. Please provide as much information as possible to help us identify the problem.
Time Observed:

Date Observed (M/D/Y):

Address or Location of Waste:
Street Address:

City:

Major Cross Streets:

☐
☐
☐
☐

Over-watering
Broken Sprinkler
Time-of-day Violation
Assigned Day Violation

☐
☐
☐
☐

Fountain/Water Feature Violation
Broken Pipe or On-site Leak
Misting System Violation
Other

Description:
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Appendix E
Meter Reading Instructions
Locate Your Meter
Most water meters will be located outside in front of your house, next to the curb, or on the street under a steel or
concrete lid.

Reading Your Meter
There are two basic types of meters: a dial with a needle that measures in tenths of a cubic foot and a digital meter
that measures from 100,000 down to 1 cubic foot (these can also measure in gallons). Most meters also have a small
triangle on the face called a flow indicator. It will move when there is water passing through it. Read your meter
from left to right.

Measuring Water Use Activities
It is possible to measure the water use of certain activities. These activities include but are not limited to the
following:

•
•
•
•
•

Shower or bath use
Watering the lawn
Washing clothes or dishes
Flushing a toilet
Washing a car

To measure the water use of an activity, do the following (in order):
1.

Make sure all water is turned off. This includes all faucets (inside and out), appliances, swamp coolers, and/or
icemakers.

2.

Write down the meter reading to two decimal places.

3.

Perform the activity. Be sure to measure the amount of time in minutes that the activity required.

4.

At the end of the activity read the meter again. Subtract the first meter reading from the second one. The
result is the amount of water used for the activity in cubic feet or gallons. To convert from cubic feet to
gallons, multiply the result by 7.48. To determine how many gallons per minute were used, divide the gallon
amount by the number of minutes the activity required. You should now have the water used amount in
gallons per minute.

Detecting Leaks
1.

Make sure all water is turned off. This includes all faucets (inside and out), appliances, swamp coolers,
and/or icemakers.

2.

Write down the meter reading and time of day to the minute.

3.

Wait at least an hour before reading the meter a second time. Make sure no water is used during the test.
Read the meter at the end of the test and record the time to the minute. If the flow indicator is moving
during the test, you either have a leak or a meter malfunction.
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Appendix E – Meter Reading Instructions – continued

4.

Subtract the first meter reading from the second. Multiply the remainder by 7.48. The result is the amount
of water in gallons that passed through the meter during the test period. Also record the time duration of
the test.

5.

Divide the amount of water by the number of minutes in the test. The result is the amount of water that
went through the meter in gallons per minute.

6.

To measure amount lost over time, multiply the gallons per minute by the following:

•
•
•

1,440 for gallons per day
43,920 for gallons per month
527,040 for gallons per year

7.

Locating a leak is a process of elimination. Shut off one toilet at a time at the wall. Go to the meter and
check to see if the flow indicator (triangle) is still moving. If the triangle has stopped, you have discovered
the leak. If not, go on to the next one and repeat the above steps.

8.

Check your sprinkler system. Shut off the system at the anti-siphon valve and check the meter.

9.

Check your main service line. You will need to shut off the valve between your house and the meter. If the
meter stops, the leak is between the meter and the valve.

10. These steps can be repeated for every fixture and fitting in your home. In the event you cannot locate the
leak, you should call a professional plumber to find and fix it.
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Appendix F
Industrial, Commercial, and Institutional (ICI)
Behavioral and Hardware/Equipment Conservation Measures
Manual Washing. Manual washing is cleaning done on surfaces or equipment with hoses and cloths.
Manual Washing
Behavioral Measures
•

Hardware/Equipment Measures

Surfaces should be brushed off before using water to
clean.

•
•

High pressure, low-volume hoses with automatic
shut off nozzles.
High-pressure pumps, steam cleaners.

Vehicle Washing. Vehicle washing includes manual washing and automated car washes or a combination of both.
Vehicle Washing
Behavioral Measures
•
•

•
•

Hardware/Equipment Measures

Limit number of spray nozzles and set flow rates at
lowest volume and pressure required.
Adjust nozzles so that they take full advantage of
gravity and position. Ensure water shuts off after
vehicles have passed.
Increase conveyor speeds to reduce rinse cycle time.
Sweep wash area before using water to clean.

•
•

Recycling systems: These would include filters and
storage tanks.
High pressure pumping systems.

Kitchens and Restaurants. This section includes measures for food and drink preparation, dishwashers, garbage
disposals and icemakers.
Kitchens and Restaurants
Behavioral Measures
Food and Drink Preparation
•
•
•

Presoak and wash food service articles in basins.
Reduce thawing of food with hot water unless
required by law.
Use full loads in dishwashers and other automated
equipment.

Dishwashing
•

•
•

Presoak utensils, dishes, and pots and pans in basins
of water instead of using running water prior to
loading dishwashing machines.
Operate scraping troughs only while dishes are
actually being washed.
Always wash full loads in automated machines.

Hardware/Equipment Measures
Food and Drink Preparation
•
•

Low-volume faucets.
Hands-free petal valves for faucets.

•

On demand hot water dispensers.

Dishwashing
•
•
•
•

Manual pre-wash sprayers with “dead man” shut-off
controls.
Low-flow spray heads on all sprayers.
New water efficient dishwashing equipment.
Electronic eye sensors that shut off conveyer type
systems when dishes are not passing through the
machine.
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Appendix F – Industrial, Commercial, and Institutional (ICI)
Behavioral and Hardware/Equipment Conservation Measures – continued

Kitchens and Restaurants
Behavioral Measures
•

•

Hardware/Equipment Measures

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.

Garbage Disposal and Scraping Trough
•
•

•

•
•
•

Eliminate disposers and troughs.
Use the minimum acceptable flow rate on all
machines.

•

Garbage strainers.
Sensors that detect the amount of flow in a disposer
and regulate flow accordingly.
Solenoid valves that turn water off when the
disposer is off.
Flow regulators for disposer supply lines.

Ice Makers

Ice Makers
•

Garbage Disposal and Scraping Trough

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

•
•

Air-cooled icemakers.
Re-circulating systems for water-cooled icemakers.

•

Ice flake machines that use less bleed off than cube
machines.

Laundries and Laundromats. This section includes measures that are applicable in hotels, motels, hospitals, nursing
homes, diaper services, restaurants, and coin operated laundromats.
Laundries and Laundromats
Behavioral Measures
•
•

Hardware/Equipment Measures
•

Operate equipment with full loads only.
Educe water levels for partial loads.

•
•
•

Computer controlled rinse water reclamation
systems.
Wash and rinse water treatment and reclamation
systems.
Continuous batch washers.
Ozone laundry systems.

Swimming Pools. The measures in this section can be applied to ICI and residential swimming pools.
Swimming Pools
Behavioral Measures
•

•
•
•

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

Hardware/Equipment Measures
•

There are currently no hardware/equipment
measures that assist in conserving water in
swimming pools. In general, equipment should be
used efficiently.

Resource Concepts, Inc.
Appendix F - 2 of 4

December 3, 2021

City of Fernley PWD Water Division
Water Conservation Plan
Appendix F – Industrial, Commercial, and Institutional (ICI)
Behavioral and Hardware/Equipment Conservation Measures – continued

Cooling Systems. This section includes conservation measures for three types of cooling systems: (1) Single-pass
cooling, (2) Evaporative cooling, and (3) Equipment cooling. Single-pass cooling uses fresh water to cool without recirculating 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.
Cooling Systems
Behavioral Measures

Hardware/Equipment Measures

Single Pass Cooling
•

Single Pass Cooling
•

Eliminate single-pass systems.

Evaporative Cooling
•
•
•
•

•

Regularly check for leaks in hoses and pans.
Shut cooler off when building is unoccupied.
Annually check for worn parts and replace those that
need it. Replace pads annually.
Annually service the equipment by oiling moving
parts and cleaning off accumulated scale or
corrosion.

•

Air-cooled equipment (i.e., compressors, pumps,
icemakers, etc.).
Automatic controls that ensure coolers only operate
when needed.
Replace all single-pass systems with closed-loop
systems.

Evaporative Cooling
•

There are currently no equipment measures for
evaporative cooling.

Equipment Cooling

Equipment Cooling
•

Reuse water in single-pass systems for other cooling
purposes such as landscaping.

•

Replace all single-pass cooling systems with closedloop systems or replace water-cooled equipment
with air-cooled.

•

Equipment varies depending on the application.

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
•
•
•

Insulate all piping.
Limit boiler bleed-off to a level that satisfies water
quality requirements.
Discharge blow-down into an expansion tank instead
of using cold water to cool it.

Hardware/Equipment Measures
•
•

Flow meters for make-up and blow-down valves.
Automatic controls to discharge blow-down.
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Behavioral and Hardware/Equipment Conservation Measures – continued

Leaks, Water Losses, and Maintenance Practices. This section reemphasizes maintenance conservation measures
for ICI facilities that have been mentioned in previous sections and includes conservation measures relating to leaks
and losses. These maintenance practices should become standard procedure at all ICI facilities.
Leaks, Water Losses, and Maintenance Practices
Behavioral Measures
Leaks and Water Losses
•

•
•

Regularly check for leaks at all water connections.
Keep in mind that higher pressure applications have
more incidence of leakage.
Regularly check all vessels that contain water for
cracks or bad seals.
Regularly check all healing and cooling systems.

Hardware/Equipment Measures
Leaks and Water Losses
•

Leak detection equipment: This could include sonic
or probe type equipment.

Routine Maintenance
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.
• 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.
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AWWA Free Water Audit Software: Dashboard

American Water Works Association.
Copyright © 2020, All Rights Reserved.

FWAS v6.0

Audit Year: 2020

Water Audit Report for: City of Fernley PWDWD

Data Validity
Data Validity Score:

54

Data Validity Tier:

Tier III (51-70)

Actual KPI result
1 US$ = 0.737 Local
enter current conversion rate for local currency

See Loss Control Planning for Tier Details
Tier II (26-50)

Tier IV (71-90)

Total Cost of NRW =
$157,557/Yr

Key Performance Indicators
gauge %iles per validated industry ranges

90th %ile

Total Loss Cost Rate

$180,000

Volume (Acre-ft/Yr)

$140,000
$120,000

150

$100,000
$80,000

100

$40,000
$20,000

0

$0
Real Losses
Systematic Data Handling Errors
Customer Metering Inaccuracies

Apparent Losses
Real Losses
Unbilled Authorized Cons
Non-Revenue Water

Volume
Acre-ft/Yr
146.9
85.1
1.0
233.0

10th %ile

Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

90th %ile

Real Loss Cost Rate

25th
%ile

result is above
90th %ile

Unit Total Losses

90th %ile

10th %ile

Average Operating Pressure
75 psi
90th %ile

25th %ile
10th %ile

90th %ile

10th %ile

Unit Real LossesA

18.0 gal/conn/day

Median

Median

75th %ile

25th
%ile

result is below
10th %ile
10th %ile

90th %ile

10.4 gal/conn/day

75th %ile

25th
%ile

75th %ile
Median

result is below
10th %ile

Unit Apparent Losses

28.4 gal/conn/day

75th %ile

Median

25th
%ile

10th %ile

90th %ile

0.01 $/conn/year

75th %ile

Median

result is below
10th %ile

10th %ile

Apparent Loss Cost Rate

75th %ile

25th
%ile

$60,000

50

Median

21.58 $/conn/year

$160,000
200

75th %ile

25th
%ile

21.58 $/conn/year

Median

Target (see Worksheet)

2

25th
%ile

10th %ile

go to references

Jan 01 2020 - Dec 31 2020

Median

25th
%ile

NRW Components Summary

Total Volume of NRW = 233 Acreft/Yr
250

go to grading

75th %ile

Tier I (≤25)
Tier V (91-100)

Calendar

75th %ile

Median

Tier III (51-70)

go to worksheet

90th %ile

Infrastructure Leakage Index (ILI)
0.6 dimensionless

See UARL definition for additional guidance on the ILI

result is below
10th %ile
10th %ile

B

Unit Real Losses

(UARL) Unavoidable Annual Real Losses
150.4 Acre-ft/Yr
Guidance Information for Key Performance

90th %ile

591 gal/mile/day
18.4 gal/conn/day

Value
Basis of Valuation
$/Yr
$157,514
CRUC
$43
VPC
$1
VPC
$157,557
Blended

AWWA Free Water Audit Software v6.0

Dashboard
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AWWA Free Water Audit Software:
Determining Water Loss Standing

FWAS v6.0
American Water Works Association.
Copyright © 2020, All Rights Reserved.

Water Audit Report for: City of Fernley PWDWD
Jan 01 2020 - Dec 31 2020
2020
Audit Year:
Tier III (51-70)
Data Validity Tier:

Water Loss Control Planning Guide
Water Audit Data Validity Tier (Score Range)
Functional Focus
Area

Tier I (1-25)

Audit Data Collection

Launch auditing and loss control team;
address supply metering deficiencies

Tier IV (71-90)

Tier V (91-100)

Analyze business process for customer
metering and billing functions and water Establish/revise policies and procedures
supply operations; Identify data gaps;
for data collection
improve supply metering

Refine data collection practices and
establish as routine business process

Annual water audit is a reliable gauge of
year-to-year water efficiency standing

Establish ongoing mechanisms for
Conduct loss assessment investigations
customer meter accuracy testing, active
on a sample portion of the system:
leakage control and infrastructure
customer meter testing, leak survey,
monitoring
unauthorized consumption, etc

Refine, enhance or expand ongoing
programs based upon economic
justification

Stay abreast of improvements in
metering, meter reading, billing, leakage
management and infrastructure
rehabilitation

Begin to assemble economic business
case for long-term needs based upon
improved data becoming available
through the water audit process

Conduct detailed planning, budgeting
and launch of comprehensive
improvements for metering, billing or
infrastructure management

Continue incremental improvements in
short-term and long-term loss control
interventions

Target-setting

Establish long-term apparent and real
loss reduction goals (+10 year horizon)

Establish mid-range (5 year horizon) Evaluate and refine loss control goals on
apparent and real loss reduction goals
a yearly basis

Benchmarking

Preliminary Comparisons - can begin to
rely upon with PIs for performance
comparisons for real losses

Performance Benchmarking with PIs is
meaningful in comparing real loss
standing

Research information on leak detection

Short-term loss control programs; Begin flowcharting analysis of
customer billing system

Long-term loss control

Tier II (26-50)

Begin to assess long-term needs
requiring large expenditure: customer
meter replacement, water main
replacement program, new customer
billing system or AMR/AMI system

Tier III (51-70)

Identify Best Practices/ Best in class;
PIs are very reliable as real loss
performance indicators for best in class
service

For validity scores of 50 or below, the shaded blocks should not be focus areas until better data validity is achieved.

AWWA Free Water Audit Software v6.0

Loss Control Planning

1

