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United States Department of the Interior

BUREAU OF LAND MANAGEMENT

Nevada State Office °
P.O. Box 12000 (1340 Financiat Blvd) mﬁﬂgsllgﬁ
Reno, Nevada 89520-0006

http://www.nv.bim.gov
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= January 10, 2007

To:  Paul Podborny, BLM-Ely Field Office
Lisa Luptowitz, Southern Nevada Water Authority
Scott Ellis, ENSR
Penny Woods, BLM-Nevada State Office

1/10/57
From: Robert Boyd, BLM-Nevada State Office W G M

Subject: Distribution of spring inventory information for Forest Service lands in the Ely District

The Forest Service and Eastern Nevada Landscape Coalition recently completed an inventory of
springs and seeps on lands managed by the Forest Service-Ely District. Hydrologic, chemical,
biologic, and physical data were also collected during this inventory. The data and summary
reports are being provided on the enclosed CD. This information should be included with
datasets being compiled and analyzed for the Clark, Linclon, and White Pine County
Groundwater Development Project. Please forward this information to appropriate members of
your technical staff,

&
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U. S. D. A. Forest Service
Level 1 Survey of Springs on the Ely Ranger District
2006 Final Survey Report

Prepared by
Eastern Nevada Landscape Coalition
1500 Avenue F
P. O. Box 150226
Ely, NV 89315

November 6, 2006
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ABSTRACT

As part of a collaborative working agreement, the U. S. D. A. Forest Service (USFS) and the
Eastern Nevada Landscape Coalition (ENLC) began a Level | survey of springs within the
Humboldt-Toiyabe National Forest, primarily on Forest lands within the vicinity of proposed
groundwater withdrawal wells for the Southern Nevada Water Authority. The areas within
the Forest that ENLC focused on for the spring surveys were divided into three separate
units: South Snake Management Unit, Eastside Schell Management Unit, and Mount Moriah
Management Unit. The ENLC survey crews surveyed for and monitored known and
unknown springs in the South Snake Range and Eastside Schell Management Units. A USFS
backcountry ranger monitored springs within the Mount Moriah Management Unit that
occurred along recreational trails. By the end of the 2006 field season, the ENLC spring
survey crews monitored 53 known and 148 unknown springs within the South Snake Range
and Eastside Schell Management Units. Of the areas covered in the surveys, ENLC
recommends future surveys be conducted within the following drainages which the survey
crews were unable to survey in 2006: North Fork Cleve Creek, northwesternmost reaches of
Cleve Creek, drainages north of Cleve Creek along the east slope of Black Mountain, and
Taft Creek.
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INTRODUCTION

In 2006, the U. S. D. A. Forest Service (USFS) and the Eastern Nevada Landscape Coalition
(ENLC) collaborated together to initiate a Level 1 survey of springs within the Humboldt-
Toiyabe National Forest. The purpose of the Level 1 survey of springs was to locate known
and unknown springs within the Forest and collect baseline data characterizing the attributes
of these springs. For the 2006 field season, ENLC focused surveying efforts primarily in the
Forest lands that may be affected by proposed groundwater withdrawal activities of the
Southern Nevada Water Authority in Spring Valley.

METHODOLOGY
Spring Survey Methods

In order to maximize the spring survey crews’ efforts, three primary project areas were
delineated: South Snake Management Unit (South Snake MU), Eastside Schell Management
Unit (Eastside Schell MU), and the Mount Moriah Management Unit (Mount Moriah MU)
(Figure 1). For the South Snake MU, ENLC focused primarily on areas deemed by a U. S.
Geological Survey report to be susceptible to groundwater withdrawal activities (Figure 2).
For the Eastside Schell MU, ENLC surveyed areas east of the ridgeline from Connors Pass
northward towards Taft Creek. Once hunting season made surveying the more southern
drainages hazardous, the survey crews moved northward to Kalamazoo Creek and began
surveying its drainage for the last week of the field season.

Within the delineated areas of both the South Snake MU and Eastside Schell MU, ENLC
crews surveyed for known and unknown springs by focusing on drainages within which the
presence of water was likely. Crews typically began surveying a drainage at the Forest
boundary and followed any flowing water to its source. The crews thoroughly searched the
landscape for plant assemblages normally associated with the presence of water, using
binoculars in areas not easily navigated. When water-associated plant assemblages were
spotted, the crew would hike to the location and search the vegetation for surface water and
then determine whether the presence of the surface water was an actual spring. The crews
also located and collected data on known springs as they encountered them during their
surveys for unknown springs.

Spring monitoring in the Mount Moriah MU was performed by April Johnson, a USFS
backcountry ranger, as part of the USFS Ely Ranger District’s wilderness monitoring
protocol. For the wilderness monitoring protocol, the primary focus was to collect baseline
data on springs that occur near established recreational trails within the wilderness (Figure 3).
Areas located away from trails that would not be accessed by recreationalists were not
surveyed for known and unknown springs. Due to time constraints and equipment
availability, April Johnson performed only portions of the monitoring protocol. A total of 34
springs, two (2) known and 32 previously unknown, were inventoried along the recreational
trails (Table 1). The data site number for springs collected as part of the wilderness
monitoring protocol are preceded by “MM” in the Spring Inventory database in order to
highlight entries that are incomplete.
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In addition to performing surveys on USFS lands surrounding Spring Valley, the ENLC
crews monitored seven known springs in the White Pine Range to collect baseline data for a
Juniper removal project and provide several reference points for spring monitoring outside
the areas deemed susceptible to groundwater withdrawal in Spring Valley. As the area
surrounding the White Pine Range is not believed to be highly susceptible to groundwater
withdrawal activities in Spring Valley, the crews monitored a select few known springs and
did not perform surveys for unknown springs. The monitoring data for the springs is
included in the Spring Inventory database.

Spring Monitoring Protocol

Once a spring was located, the ENLC crews basically followed the protocol outlined by the
USFS in its Spring Ecosystem Inventory Protocol (Appendix A). Due to unforeseen
circumstances, the crews were unable to follow portions of the protocol but were able to
learn or develop alternative methods in order to obtain information regarding the attributes of
interest. The following is a description of alterations to the protocol originally provided.

Site ID Number: The UTM Zone was not included in the site ID number in the database.

GPS Datum: For the 2006 field season, the Forest Service provided ENLC with two Trimble
Geo XM GPS units and ArcPad 7.0 for navigation and the collection of UTM coordinates.
From 6/13/206 through 6/26/2006, the crews were still learning how to use the GPS software
and did not collect the UTM coordinates on the GPS. For the ArcGIS layer which contains
points for all of the monitored springs, the coordinates for springs monitored during this
period were entered into an Excel file to create a layer within ArcGIS. The shapefile was
then merged with all field-collected coordinates. The crews were able to collect the UTM
coordinates in NAD 83 but were unable to determine how to differentially correct the
coordinates with the software they chose to use. The crews were also unable to determine
where the GPS unit displayed information regarding DGPS and WAAS but were able to
obtain PDOP values (see Appendix C for definitions of acronyms).

Elevation: The elevation recorded was obtained from the GPS unit used in the field.

Orifice Geomorphic Type: Using both field observations and digitized geology maps in
ArcGIS, the crews were able to differentiate between Tubular, Contact, Fault, and Sinkhole
types. When none of these types were correct, the crews frequently experienced difficulty in
differentiating between Seepage and Fracture/Joint orifice. In instances where the crews
were uncertain, they listed both in the database entry with a question mark following each
type name.

Primary Lithology of Source: In the field, the crews tested rocks within or immediately
adjacent to the spring for limestone by physically splitting the rock and placing a drop of
10% hydrochloric acid on the newly exposed surface. The presence or absence of limestone
was recorded on the datasheet. The geological unit for the spring location was later
referenced in ArcGIS and recorded in the database.
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Discharge: Initially the crews attempted several methods for measuring the discharge rate of
the springs before selecting two that were relatively easy to implement in the backcountry
given the nature and size of most springs encountered. The two methods most frequently
used were the volumetric measurements (“calibrated bucket-and-pipe”) procedure and the
dye tracer procedure. The volumetric measurements procedure is described in the USFS
Spring Ecosystem Inventory Protocol and was frequently used for springs with very small
discharges that could easily be measured with containers as small as 130 mL. If a crew was
unable to direct all of the water into the pipe, they visually estimated the percentage of the
discharge that was not included in the measurement.

The dye tracer procedure was frequently used for springs with larger discharges or with
substrate compositions that thwarted any efforts to channel and direct the water flow. The
dye tracer procedure is similar to the float velocity procedure described in the USFS Spring
Ecosystem Inventory Protocol in that beginning and ending points for measurement within
the stream are first designated and the length, average width, and average depth of the area
are then measured to obtain an estimated water volume. The dye tracer is dropped into the
water flow at the beginning point and the time required for the dye tracer to reach the ending
point is recorded.

In some instances, the discharge rate was either so small the crew was unable to detect any
measurable flow or so dispersed or diffuse that they were unable to find any method
available to them to effectively measure the discharge. In these instances, the crew noted
they were unable to measure the discharge and described the reasons why in the “Notes”
section.

Water Chemistry: For the 2006 field season, the ENLC crews were provided with two
Horiba U-10 Water Quality meters and one Horiba U-22XD Water Quality meter to obtain
the pH, dissolved oxygen, temperature, and electrical conductivity of the water. In the
beginning of the field season, the crews experienced difficulties with the Horiba U-10 meters
provided and the measurements recorded, particularly for pH and dissolved oxygen, may not
have been correct. When the crews were aware of these problems, they recorded in the
“Notes” section the difficulties experienced. For several weeks, one crew did not have a
water quality meter as both Horiba U-10 meters were sent to the company for repairs.
During this time period, the crew used a HACH Dissolved Oxygen test kit Model OX-2P, pH
test strips, and a thermometer to obtain water chemistry values. Throughout the season, the
crews recorded the make and model of water quality meter or test kits used in the database.

In addition to experiencing problems with the meters, the crews frequently found that they
were unable to submerge the meters’ probes fully into the water in the springs or spring
brooks. This was generally due to insufficient water present or difficult substrates.
Throughout the field season, the crews filled a 750 mL container with water collected as
close to the spring orifice as possible and submerged the meters’ probes in the container.
After 8/03/2006, they also submerged the probe directly into any springs with sufficient
water in order to compare whether there was a difference between measurements in the
container and in the flowing water. Both sets of measurements were recorded in the database

SE ROA 43762

JA_13491



with the columns with the phrase “in flow” added to the heading titles for measurements
obtained from submergence in the spring.

Some information requested in the protocol was not available to the ENLC crews. The crews
were unable to find sources for the INFRA Reference Number and Water Rights Number and
Status for developed and/or known springs. In instances where water is diverted, the crews
frequently could not locate either the Point of Diversion or the Point of Use, especially when
the water was being channeled into underground pipes and diverted to unknown, distant
locations.

ACCOMPLISHMENTS

By the end of the 2006 field season, ENLC field crews monitored 53 known and 148
unknown springs in the South Snake and Eastside Schell MU’s (Table 1). In the South
Snake MU, the crews monitored twelve (12) known and 90 unknown springs in the areas
demarcated by the U. S. Geological Survey as susceptible to groundwater withdrawal (Figure
4). The crews completed spring surveys in the South Snake MU for the following drainages:
Baker Creek, western half of Board Creek, Dry Canyon, Hub Mine Basin, Mill Creek, Pine
Creek, Ridge Creek, Shingle Creek, Snake Creek, Spring Creek, Weaver Creek, and
Williams Canyon. The crews were unable to identify any springs in either Dry Canyon or
the western half of Board Creek. Big Wash, located south of Snake Creek, was the only
drainage deemed susceptible to groundwater withdrawal activities in the South Snake MU for
which ENLC crews were unable to perform spring surveys. This was due to the crew’s
inability to access the drainage.

In the Eastside Schell MU, the crews monitored 41 known and 58 unknown springs (Figure
5). Crews completed surveys for springs throughout the Bastian Springs, Cooper Canyon,
Ranger Creek and South Taft Creek drainages. Most of the Cleve Creek drainage was
completed by the ENLC crew but they were unable to finish the westernmost sections of the
drainage due to the onset of hunting season. In the crew’s surveys, they encountered two 2
known spring locations, one in Ranger Creek and one in Cleve Creek, for which they were
unable to locate any spring within the vicinity. The crew could not locate the known spring
in Ranger Creek as heavy bank trampling of nearby streams by cattle created a very large,
muddy track of land where the spring was to occur. The known spring in Cleve Creek that
the crew could not locate was depicted to have been either within or adjacent to an active
stream channel and may no longer exist due to channel movement. Even though neither
spring was present to monitor, the crew still collected general information with regards to the
known springs’ supposed locations along with a note that the known spring no longer existed
and included both of these springs in the Spring Inventory database. Neither spring was
included in the ArcGIS shapefiles for monitored springs.

As part of ENLC’s final report, ENLC is providing the following data in electronic form:
Spring Inventory Access database
ArcGIS shape files containing spring location data and delineated areas surveyed
Spring monitoring photos
Spring monitoring photos master list in Excel
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All of the data files include data collected in the Mount Moriah MU by April Johnson and the
seven known springs monitored in the White Pine Range.

FUTURE AREAS FOR SURVEYS

The ENLC field crews recommend the following areas for future surveys given observations
made in the field. The northwestern fork of Cleve Creek and Kraft Canyon need to be
completed as the crews were unable to continue working in the area due to hunting season.
Crews were unable to perform surveys in the North Fork Cleve Creek drainage due to its
inaccessibility and hazardous terrain. This area would still be worth surveying given the
presence of several known springs in the drainage and the fact that the majority of the water
in Cleve Creek originates from the North Fork. The crews were also unable to access the
drainages north of Cleve Creek along the east slope of Black Mountain due to daily time
constraints. These drainages, including Freehill, Vipoint, and Stephens, contain water-
associated plant assemblages and known springs and are worth investigating. Future spring
survey crews would likely need to camp overnight within the vicinity of the drainages in
order to access them in a safe and timely manner. The ENLC also recommends a complete
survey of Taft Creek as the drainage contains water-associated plant assemblages and the
crews observed an aqueduct originating from the drainage.
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TABLES AND FIGURES

Table 1. Total number of known and unknown springs monitored in 2006 per drainage

in the South Snake Rang

e and Eastside Schell Management Units

Management Unit # of Known # of Unknown Springs Total
Drainage Springs Monitored Monitored Springs
Monitored
South Snake
Baker Creek 0 14 14
Hub Mine Basin 1 5 6
Mill Creek 0 2 2
Pine Creek 0 5 5
Raised Spring area 1 1 2
Ridge Creek 0 3 3
Shingle Creek 0 12 12
Snake Creek 0 6 6
Spring Creek 0 7 7
Weaver Creek 10 25 35
Williams Canyon 0 10 10
South Snake Total 12 90 102
Eastside Schell
Bastian Springs 3 0 3
Cleve Creek 17 29 46
Cooper Canyon 10 8 18
Kalamazoo Creek 3 3 6
Taft Creek 8 18 26
Eastside Schell Total 41 58 99
Mount Moriah* 2 32 34
White Pine Range* 7 NA 7
| Total springs surveyed 242

*Data from the Mount Moriah and White Pine Management Units were collected for
separate projects but still included in the Level 1 Survey of Springs database.
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APPENDIX A. USDA FOREST SERVICE SPRING ECOSYSTEM INVENTORY
PROTOCOL
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DRAFT INTERIM PROTOCOL

USDA Forest Service
Ground-Water Resource Inventory and Monitoring Protocol

Level I Spring Ecosystem Inventory

Introduction

The Spring Ecosystem Inventory Protocol is a component of the Draft Ground-Water Resource
Inventory and Monitoring Plan intended for use with the Aquatic Ecological Unit Inventory
(AEUI) (Hixson et al. 2004) and Terrestrial Ecological Unit Inventory (TEUI) (Winthers et
al. 2005) Technical Guide protocols. All data collection will comply with method validation,
quality assurance, responsibilities, interagency coordination, and data management and
storage requirements as specified in FSM 1940 and FSH 1909. All data will be stored in the
Natural Resource Information System (NRIS) with springs organized within the Hydrologic
Unit hierarchy.

The hierarchical structure defined by Maxwell et al. (1995) forms the framework for TEUI,
AEUI, as well as the Ground-Water Resource Inventory and Monitoring Plan. This structure
provides the basic sample unit for data collection and statistical analysis using common
terminology. This basic unit is called an Aquatic Ecological Unit (AEU), or Aquatic Unit
(AU). Aquifer sites, including springs, sinks, gaining stream reaches, and fens, are the
smallest aquatic ecological unit for ground water systems.

Aquifer sites are potential sites of ground-water development and ecological damage and
function as major linkages between surface and ground water and their biota. Mapping these
features permits these major linkages to be evaluated and enhances protection of water
quality and aquatic biota in both systems. Aquifer sites are commonly mapped at the
1:12,000 to 1:24,000 scale.

This protocol is based on protocols described by Sada et al. (2001), Sada and Pohlmann
(2005), and Springer et al. (2005). These Level I data elements will, in many cases, require
modification due to varying ecological, climatic, and geomorphic conditions in different
regions of the country.

The Forest Service has developed goals for maintaining values such as biodiversity and
watershed health, and information compiled during Level I inventories provides insight into
the condition and biotic potential of individual springs.

In Appendix Il is an example of how to use descriptions of biological and physical

characteristics to prioritize the management and restoration of individual springs in Clark
County, Nevada (Sada et al. 2003). This effort prioritized springs using matrix analyses by
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ranking biotic and abiotic elements of each spring (compiled during Level I and Level 11
inventories), and considering factors important to management.

Purpose of spring inventory and database

The purpose of this inventory and database is to provide fundamental water use and ground-
water dependent ecosystem inventory information vital for making Forest Service spring
ecosystem and water resource decisions at the Forest or District level. The electronic spring
database will provide managers with information about the WHAT, WHERE, CONDITION,
and RESOURCE IMPACTS of springs. To acquire the necessary information, a simple
form-based, G1S-linked, field inventory must be completed. The inventory is designed to
obtain only the minimum essential reconnaissance information required to identify the
location, the type and condition of the springs, the location and type of use, aquatic resource
concerns, and maintenance needs. Inventory information will be entered into an electronic
database to facilitate information display, storage, and analysis. The survey information
acquired through this inventory system provides information needed to make water and
ecosystem management decisions and has direct application in administering spring water-
related special-use permits.

A corporate spring inventory and database has multiple benefits:

It provides an electronic depository of spring and other ground-water dependent
ecosystem information in a format compatible and accessible by all National Forests.

It gives managers the ability to generate GIS-based maps that display the spatial
distribution of springs and other ground-water dependent ecosystems at watershed, Forest,
and Regional scales.

It provides managers with the ability to query individual sites for pertinent resource
information useful for making management decisions by directly linking to existing
databases, such as State water rights systems, the Forest Service’s INFRA, WUTS (water
uses and water rights tracking system), and NRIS databases.

It provides managers with a database that facilitates the management of easements
and special use permits related to springs by identifying facilities that need immediate
maintenance to stop ongoing resource damage.

It improves the ability to make decisions about future water uses and allocations
because it provides for a comprehensive picture of water movement, linkages, and resource
impacts and conditions at multiple scales.

Levels of Inventory

Three hierarchical elements comprise the spring inventory and monitoring program described
(Level I, Level 11, and Level III). Following an office assessment to review previous work
on springs within the management unit to be inventoried, the Level I inventory (Appendix I)
is conducted to qualitatively locate and characterize springs and other ground-water
dependent ecosystem resources within the management unit. These inventories provide
qualitative information describing spring characteristics, spring condition attributed to natural
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factors and current management practices, and guidance for future management. Level I
inventories may be conducted periodically to qualitatively determine temporal changes in
biotic and abiotic characteristics a spring, but Level II inventories should be conducted when
quantitative monitoring and assessment information is needed. Level 11 inventories
quantitatively describe aquatic habitat, aquatic and riparian communities, and water
chemistry. These inventories are limited to priority springs in a management unit that have
been identified during Level I inventories. Level Il inventories are the core of spring
monitoring programs, and they are conducted on a regular basis to determine temporal
variation in biotic communities, physiochemical aspects of the environment, and the response
of springs to changes in management. When threats to springs with high resource values are
identified, Level IIl inventories may be conducted. These inventories compile highly
quantitative information that describes spatial and temporal variation in physiochemical
characteristics of springs and the structure of their aquatic macroinvertebrate, vertebrate, and
riparian communities. Level 111 studies also quantitatively describe the abundance,
distribution, and habitat preferences for important organisms, and they should be
implemented when there are requirements for long term monitoring to address legal
challenges, public involvement in controversial management, and to quantitatively assess
trends in the status of rare species.

Each of these inventories may be incorporated into monitoring programs to address
management issues, and to evaluate management priorities. Level I inventories may be
conducted periodically (every 5 to 10 years) to qualitatively assess the condition or extent of
change in spring environments and important biota over comparatively long periods of time.
Level 11 inventories quantify water chemistry, the physical environment, and the structure
and functional characteristics of aquatic and riparian communities, and they constitute a
rigorous monitoring program. These inventories require highly trained personnel to identify
plants and animals, and to analyze water chemistry. Selection of sites and the frequency of
Level II inventories may differ as a function of management questions and funding. They
may be conducted annually for several years to quantify temporal variation in their biota and
environments then reduced to once every five years if variability is low and the status of
conditions is relatively secure. Level I inventories may also assess long-term changes in
spring conditions over a large management area by including springs that are important for
management and a number that are randomly selected. The number of springs used during
this type of monitoring program should be determined with input from a statistician. Level III
inventories are highly quantitative monitoring programs that are conducted at a limited
number of sites where detailed information is needed. These inventories should be conducted
at site determined by a team of hydrologists and aquatic and riparian ecologists.

Level I Inventory Protocol

Level I inventories survey isolated water features, that include 1) natural springs and seeps
(groundwater that flows onto the land surface through natural processes), 2) hand and
mechanically dug wells (groundwater that flows onto the land surface because of vertically
oriented human excavation), 3) artificial surface water expressions or qanats, (groundwater
that flows onto the land surface because of horizontally oriented human excavation), and
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flowing adits, 4) ground water emerging in stream channels that supports perennial reaches
of streams, and 5) fens which are peat forming ground-water fed wetlands (see Appendix I1
for more information on fens). Level I inventories are designed to inventory springs by
accurately locating them, characterizing salient aspects of their aquatic and riparian
environments, and recording the presence of important species. These inventories are
reconnaissance level observations that focus on assessing biotic potential to facilitate
management and prioritize the relative importance of individual springs within a
management area. This information is not highly detailed or is it accumulated in a rigorous
manner that allows statistical analysis. Accumulation of highly quantified data requires much
more detail, time, and substantially greater funding than is necessary for Level I inventories.

Level I inventories are designed to accumulate basic information describing the biological
and physiochemical characteristics of each spring, identify the influence of current
management on spring condition, and to guide the management prioritization of individual
springs. Basic elements of these inventories recognize that:

Springs are often difficult to locate, and existing map coordinates may be inaccurate.

General biotic and abiotic characteristics of a spring can often be determined with
relative ease, and without accumulating highly detailed information.

Biotic and abiotic characteristics of springs are influenced by elevation, spring size,
aquifer type, disturbance stressors (natural and anthropogenic), and physiochemical
characteristics of aquatic and riparian environments. It is not necessary to quantify these
features with detailed accuracy to determine the ecological characteristics of a spring.

Generally, the taxonomic richness of aquatic and riparian communities is correlated
with spring size (larger springs have greater discharge, deeper and wider aquatic habitat, and
longer spring brooks) support more aquatic and riparian species than small springs.
Ephemeral springs support a distinct, fishless and depauperate aquatic macroinvertebrate
community, and riparian communities with low diversity. Persistent springs support aquatic
and riparian communities that are more diverse.

Taxonomic richness and functional characteristics of riparian and aquatic
communities are correlated with the amount of environmental stress. Springs highly stressed
by anthropogenic disturbances (including excessive livestock grazing, diversion,
impoundment, etc.) or natural factors (e.g., affected by scouring floods, periodically dry,
naturally high water temperatures or elevated solute concentrations) have fewer species, and
more species that are tolerant of harsh conditions (often non-native riparian species and
pollution tolerant aquatic macroinvertebrates) than minimally disturbed springs.

Although there are a number of individual elements recorded in Level [ inventories, they fall
into five categories, which are: 1) Recording inventory date and spring location, 2)
Recording several water chemistry parameters, 3) Estimating physical characteristics of the
aquatic and riparian environment (e.g., spring brook length, discharge, water depth,
vegetative cover, and substrate composition, etc.), 4) Qualitatively assessing the amount a
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spring has been altered from natural condition, and 5) Identifying the presence or absence of
important animals and plants.

Background Assessment

Springs are valuable resources to the public and the agency. As a result, they have been the
subject of a wide variety of resource management programs. Many have been developed for
recreational use, (e.g., picnic and camping, roadside facilities, etc.) and to support
municipalities and livestock management. Water chemistry data have been collected at some
springs during ground water studies, and some have been modified for conservation of rare
crenobiontic species. As a result, records are often maintained at State and ¥ ederal agencies
that shows location, development features, water chemistry, etc. This information should be
compiled and organized into a database before field studies are initiated. One of the most
valuable data sources for springs are water rights inventories that have identified springs for
stockwater, wildlife use, and at recreational sites.

Field Inventory Preparation

Field personnel must be trained by qualified personnel to accurately conduct Level I
inventories. This can be accomplished by a classroom and field season that expose field
personnel to a wide diversity of spring sizes, types, and disturbances. Field personnel must be
supervised to insure data are being properly collected, recorded, and filed. Training must also
include safety instruction to prepare field personnel for working in remote regions where
water is scarce. A Job Hazard Analysis should be developed for the field work.

Planning and preparation are necessary to conduct Level I inventories. Before going to the
field, all equipment must be organized and tested, spare equipment purchased (e.g.,
batteries), and field forms printed and placed in a protective binder. Additional planning and
preparation are necessary if many springs are to be inventoried over several days before
returning to the office. Preliminary work should include studying maps and filling in the field
form with information that can be compiled before the beginning of a field trip (e.g., spring
name, map location, county, state, etc.).

Field Equipment

Limited equipment is needed for Level I inventories. All equipment should be sturdy and
able to tolerate rugged conditions of being carried in a backpack or exposed to dust. All
equipment should be checked prior to beginning a field trip, extra batteries should be carried,
and directions and tools to calibrate instruments should be carried into the field. Calibration
frequency and methods should follow manufacturer recommendations. Records must be kept
and recorded in a metadata file to describe the manufacturer and model of all equipment used
during field inventories. Key equipment necessary for Level I inventories includes:

Inventory form. Copies of the Level I inventory form or, more preferably, a field data
recorder should be carried into the field. If forms are used, they should be printed onto ‘write
in the rain’ paper.
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Maps. Locating springs requires using maps of different scales. Road maps are needed to
direct travel on paved roads that lead to remote areas. Greater detail that is provided by
USGS topographic maps is necessary to locate dirt roads and geographic features that may be
important for navigation to a specific site. While it is often convenient to use 7.5 minute
topographic maps, the number required for broad inventories often make using these
burdensome. The 100,000:1 scale maps are often sufficient. Maps should be reviewed prior
to field work to maximize inventory efficiency.

GPS unit, included with a hand-held data logging system is preferred to minimize recording
error.

Dissolved oxygen, pH, conductivity, and temperature meters. Preferred meters are those that
are rugged, easy to calibrate, and a single instrument can measure multiple parameters.

Stop watch and several different size containers of known volume (no larger than 2 liters).
Current meter and wading rod.

Portable weir or flume.

100 meter measuring tape and metric ruler.

Geologic map, 10X hand lens, and acid bottle for determining geologic setting.

Camera

Kick-net, dipnet, aquarium net, or kitchen strainer

Forceps

Whirlpak bags, kill jar, and 15 mL glass vials filled with 70% ethyl alcohol for collections of
plants, aquatic macroinvertebrates, and insects.

Water sampling equipment (if required).

Preventing Inter-Wetland Translocation of Foreign Material

Isolated springs and wetlands, especially in arid regions, can be occupied by distinctive
aquatic communities. While inter-wetland translocation of vertebrates and invertebrates may
occur via natural factors, such as transport via waterfowl and mammals, it is also caused by
human activities such as recreational bathing, wildlife management, release of aquarium life,
and scientific investigation. When caused by humans, translocation frequently results in
establishment of non-native species, which has typically been detrimental to native fauna and
ecosystem health. Translocation of macroinvertebrates and disease occur readily because
many forms are able to live outside of water for extended periods of time. Translocation of
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vertebrates is less likely because they require a conscious effort to provide suitable habitat
during transport, i.e. sufficient amounts of water to permit respiration and prevent over
heating.

This Standard Operating Procedure describes mechanical and chemical methods to prevent
accidental translocations that may occur during spring inventories. These methods must be
employed upon completion of inventories at each isolated site and before additional
inventories are conducted. There are two types of isolated sites: 1) individual, isolated
springs, and 2) spring provinces where there is either continuous or periodic (e.g., seasonal)
connectivity between springs that naturally permits inter-spring movement of life.

Equipment

10 % Clorox solution contained within a leak-proof, plastic bottle (approximately 250
ml that can be carried to remote sites, or 1 L that can be carried in a vehicle).

Toothbrush and scrub brush (size is unimportant, but the bristles should be stiff and
durable. A small brush may be carried to remote sites, and larger brushes may be used when
there is vehicle support.

Methods

Every precaution should be taken to avoid wadding and getting shoes wet, which can

be accomplished easily during Level I inventories because most springs are small and
extensive biological sampling is not an element of the protocol. When wading is necessary,
rubber boots must be worn (either hip boots or ‘irrigator boots”). Upon completing the
inventory, they should be rinsed in water from the spring to remove mud, vegetation, and all
other material. Dry the boots, then wash boots in the Clorox solution, and dry again before
entering another spring. Precautions should also be taken when shoes are kept dry and
wading does not occur. This can be accomplished by using a small scrub brush to buff the
soles and sides of shoes and remove all material that may have been gathered from the

spring.

Equipment used to collect biological samples is the most likely translocation vector.

After completing inventories at each isolated site, all equipment must be: 1) vigorously
shaken to remove as much material as possible, 2) treated with Clorox by either dipping into
a container and/or using a toothbrush to scrub surfaces and clean crevices where
macroinvertebrates may be hidden, and 3) dried in the sun before initiating subsequent spring
inventories.
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APPENDIX 1

Spring Inventory Form and Instructions
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Instructions for Spring Inventory Form

The following elements comprise a Level I spring inventory and are recorded on the data
sheet or preferably on an electronic data recorder. All Level I information should be
compiled at the spring source, and include the upper 50 m of aquatic habitat (at larger
springs). All of the aquatic habitat should be included at springs with spring brooks less than
50 m long.

Site ID Number: The combined UTM zone, easting, and northing readings are the site
identifier that is unique for the spring (e.g. 12 4508428N 597017E) in the North American
Datum of 1983 (NADS3).

Site Name: This is best determined from a topographic map. Use an official or locally
acknowledge spring name, if there is one. If the site is unnamed, record it as ‘unnamed’ with
a brief geographical description that indicates its approximate location, e.g., ‘unnamed spring
in Willow Canyon’.

Date: Record the month, day, and year in the format MM-DD-YYYY the inventory is
conducted.

State: Record the standardized two-letter abbreviation (e.g., CA = California) where the
spring is located.

County: Record the county where the spring is located.
Forest: Record the Forest on which the spring is located.
District: Record the District on which the spring is located.

Field Inspection Crew: First initial and last name of individuals conducting inventory.
Record the name of the crew leader first.

Start Time: Record the time the inventory is begun using military time.

Drainage Basin and HUC: Record the 6™ level (12 digit) Hydrologic Unit Code (HUC)
where the spring is located. If the spring is located within a river drainage, list the river
drainage basin. If it occurs in an endorheic basin, identify the valley. This information must
be compiled from maps, and it may be done while in the field or in the office.

INFRA reference number: If there is a development it should be in the INFRA database.

USGS Quad(s): Name of 1:24000 USGS quad(s) where spring is located.

GPS Make and Model: Record make and model of the Global Position System unit used.
Take a picture of the GPS unit and record the photo number.
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Global Position System location, and datum: Record the UTM zone in the North American
Datum of 1983 (NAD83) of the spring/seep source. Document GPS files in a GPS log. All
GIS data layers created from GPS files must include Geospatial metadata. Record PDOP or
‘plus or minus’ the number of feet/meters as metrics indicating accuracy of the GPS reading.
Record if DGPS or WAAS was being received.

Access: The ease at which the public could visit a spring. Categories 1 through 5. Category 1
= inaccessible sites, access only by cross country hiking, Category 2 = sites that can be
accessed only by arduous trail hike (e.g., greater than 5 miles), Category 3 = sites accessed
by easy trail hike (e.g., 1-5 miles), Category 4 = sites easily accessed by walking less than 1
mile, and Category 5 = sites immediately adjacent to paved road.

Elevation: Use a hand-held meter, GPS system, or interpolate spring elevation from a USGS
topographic map. There may be substantial error in all of these measurements, but these data
are adequate to ‘characterize’ site elevation. For more accurate elevations, estimate them
from 10-m Digital Elevation Model. Record methods used for elevation in notes section.

Source Location and Photos: Record the location of the spring in both Township and Range
and UTM coordinates. Take at least two photos, one looking upstream viewing the spring
source, and one looking downstream along the spring brook. At larger springs, take a photo
of the source and a second from a distant area that encompasses as much of the riparian area
as possible. At developed springs take photos of structures. Photos should be labeled by Site
ID number, photo number, date, time, site name, and UTM coordinates for each photo.
Photos should be taken using a digital camera. Maintain a photo log with digital photograph
number and description. Take a photo of the GPS unit displaying location and time.

PHYSICAL CHARACTERISTICS

Geomorphic Setting: Choose the best descriptor of the geomorphic setting of the subaerial
emergence environment. Channel - in active channel and may support a perennial or
gaining reach of stream; Floodplain - on floodplain above banks of active channel; Stream
Terrace - one of a series of level surfaces in a stream valley, flanking and more or less
parallel to the stream channel, originally occurring at or below, but now above, the level of
the stream, and representing the dissected remnants of an abandoned flood plain, stream bed,
or valley floor; Cliff - Any high, very steep to perpendicular or overhanging face of rock; a
precipice; Flat - in flat area with no discernable channel; Hill Slope - on side of long slope;
Saddle - a low point in the crest line of a ridge, commonly on a divide between the heads of
streams flowing in opposite directions; Draw - a sag or troughlike depression leading up
from a valley to a gap between two hills; Bench - a long, narrow, relatively level or gently
inclined strip or platform of land, earth, or rock, bounded by steeper slopes above and below;
a (non-stream) terrace or step-like ledge breaking the continuity of a slope; Ravine - a small,
narrow, deep depression, usually carved by running water; esp. the narrow excavated channel
of a mountain stream

Slope Position: Choose the best descriptor of the slope position of the subaerial emergence
environment. Shoulder - the convex part of a mountain or hill immediately below the
summit; Backslope - the part of the mountain or hill slope between shoulder and foot;
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Footslope - the base of the mountain or hill slope; the first obvious slope break above the
drainage channel, this is a very common location for springs to emerge; Toeslope - the
lowest nearly level part of a slope immediately adjacent to the drainage channel.

Orifice Geomorphic Type: Identify the geomorphic type for the spring orifice(s) from the
following choices (Fetter, 2000). Seepage - groundwater exposed or discharged from
numerous small openings in poorly consolidated and permeable material; Fracture/Joint -
groundwater exposed or discharged from bedrock fractures or joints; Tubular - groundwater
discharged from solution passages or tunnels; Contact - flow discharged along a
stratigraphic contact (e.g., a hanging garden); Fault — groundwater exposed or discharged
from a fault; Sinkhole - formed where water dissolves the limestone beneath the surface and
creates a sinkhole. If the sinkhole is deep enough for the water table to reach the surface, then
a sinkhole spring is formed.

Spring Type: Choose the best descriptor for the spring type. Rheocrene - a spring that
discharges into a defined channel; Limnocrene - a spring that discharges into a ponded or
pooled habitat before flowing into a defined channel; Helocrene - similar to a Limnocrene,
but marshy and comparatively shallow, not an open pond or pool; Mound - emerges from a
carbonate precipitate mound; Fen - peat forming wetland fed by ground water. Indicate if
the fen is patterned (contains a series of pools) (see Appendix II); Stream Baseflow -
emerges in the bottom of a stream channel and maintains a perennial reach of stream;
Hillslope - emerges from a non-vertical hillslope at 30-60 degree slope and usually has
indistinct or multiple sources; Hanging Garden - complex, multi-habitat springs emerging
along geologic contacts and seep, drip, or pour onto underlying walls; Gushette - pour from
cliff faces; Geyser - periodic thermal spring resulting from expansive force of super-heated
steam within constricted subsurface channels; Cave - emerges entirely within a cave
environment and not directly connected to surface flow; or unknown. In some areas, springs
have been altered by native peoples or settlers by excavating the source to create a Qanat,
which is a type of hand-dug well. Where these occur, water is regionally scarce. Sinking
Stream - ground water recharge locations formed by solution of bedrock or semi-
consolidated sediments. Also record if a site is a mechanically dug Well (usually with rock,
metal, or plastic casing), a flowing mine Adit, or a Hot Spring. Record Other when the
source is something else, such as a cliff face, boil, etc. Examples of disturbances that prevent
identifying spring type include impoundment by dikes, sources in a spring box, or dredging
and filling to capture water in a pipe leading to a trough. Spring alterations and spring
condition are assessed, and recorded, in the “Site Condition” section below. If further
description is necessary, it can be summarized in the Notes Section.

Primary Lithology of Source: Describe the primary lithology of the aquifer from which the
spring water is emanating. Springs frequently emerge from talus or other unconsolidated
material at the base of a slope. If this is the case try to determine the upgradient geologic unit
that the spring water is origination from.
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Discharge: Record discharge rate and units, and the method and instrument used to determine
discharge.

[t is difficult to estimate the discharge of most springs because they are small, water is
usually shallow and broadly and unevenly spread over a wide area, and areas with moving
water are often very limited. Because discharge often changes throughout the day,
seasonally, or annually, this minimizes the effectiveness of single measurements to precisely
quantify long-term discharge characteristics. These estimates combined with water width,
depth, and spring brook lengths provide information to characterize spring discharge rates.

Measurement of spring discharge will vary from site to site. Therefore a variety of methods
for measuring discharge are presented and discussed. The field investigator will first need to
evaluate and determine the appropriate methods on a case-by-case basis. The following table
lists the various instruments recommended for a range of discharge conditions. Three
additional methods (with lower accuracy) are listed (float velocity and visual estimation) but
are not recommended to be used - unless as last resort.

Recommended Approaches to Discharge Measurement

Discharge (gpm) Discharge (metric)  Instrument(s)

No discernable No discernable Depression

<0.12 <10 mL/s Depression, volumetric
0.12to 1.0 10 to 100 mL/s Weir, Volumetric

1.0 to 10. 0.10to 1.0L/s Weir, Flume

10 to 100 1.0 to 10. L/s Weir, Flume

100 to 448.8 10.to 100. L/s Flume

448.8 to 4,488 0.10 to 1.0 m%/s Current meter

4,488 to 44, 880 1.0to 10. m*/s Current meter

> 44,880 > 10. m’/s Current meter

Note: of all of the instruments listed, the flume is the largest and most difficult to pack into backcountry. It
should only be used in the back country if it is essential to obtain an accurate measurement or if the spring has a
discharge magnitude making a flume the optimal instrument.

Measure the quantity of water discharging from the spring with one of the methods listed
above and described below. The name, serial number (if available), and accuracy of the
instrument used to measure discharge should be recorded as well as any other important
observations. Important observations may include the markers of any recent high discharges,
such as high water marks, oriented vegetation or debris on or above the channel or
floodplain. If there is a single channel, measure discharge in this single channel as close as
possible to the spring orifice. If there are multiple channels, and if they all converge to a
single channel, measure discharge in the single channel as close as possible to the confluence
of all of the multiple channels.

Portable weir plate procedure (Buchanan and Somers, 1969): The weir has a “v”
notch, or other regular geometric shape through which all discharge in the channel must be
focused. The weir should have a scale on the weir which directly reads discharge and have a
solid plate below the notch which is driven into the loose material of the stream bed material.
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Weirs do not work in bedrock channels or channels with bed material coarser than fine gravel
without a significant amount of channel modification. To use a weir in a bedrock channel or
channel material coarser than gravel, the channel must be significantly modified for weir
emplacement. Once placed in the channel, the weir is leveled using a bubble level. The top
of the weir plate is made horizontal and the plate must be plumb. Flow through the weir is
allowed to stabilize prior to measurement. Gage height is recorded 3 to 5 times overa 3 to 5
minute interval, as appropriate. The mean is calculated from the three replicated and
recorded. The volumetric discharge (L/s) is calculated using a standard equation specific to
the weir plate being used. The accuracy of the weir is dependent on the size of the notch in
the weir and the resolution of the scale on the weir.

Current meter procedure (Buchanan and Somers, 1969): Typically, current
meters are necessary in springs or in wide channels or high discharge channels where flow
can not be routed into a weir or a flume. Measurement locations are selected in a straight
reach where the streambed is free of large rocks, weeds, and protruding obstructions that
create turbulence; and with a flat streambed profile to eliminate vertical components of
velocity.

Tn the making of a discharge measurement, the cross section of the channel is divided into 20
to 30 partial sections, and the area and mean velocity of each section is measured separately.
A partial section is a rectangle whose depth is equal to the measured depth at the location and
whose width is equal to the sum of half the distances of the adjacent verticals. At each
vertical, the following observations are recorded on the data sheet, (1) the distance to a
reference point on the bank along the tag line, (2) the depth of flow, (3) the velocity as
indicated by the current meter. The velocity should be measured at a depth which is 0.6 of
the depth from the surface of water in the channel. The discharge of each partial section is
calculated as the product of mean velocity times depth at the vertical times the sum of half
the distances to adjacent verticals. The sum of the discharges of each partial section is the
total discharge.

Measurements are made by wading the stream with the current meter along the tag line. The
person wading the channel should stand downstream of the velocity meter. Because of the
safety involved in wading a channel, the person wading should not wade in too deep of water
or should not use hip waders in swift water without the use of a safety rope or other
appropriate safety gear.

Portable Parshall Cutthroat Flume procedure (Buchanan and Somers, 1969):
Flumes work best in low gradient channels with fine-grained bed material. Flumes may be
heavy and difficult to pack into back country. The wing walls of the flume are pointed
upstream in the channel in such a fashion as to focus as much flow as possible through the
regular profile of the opening of the flume. The flume requires free fall of water out the
downstream end of the flume. The flume is set in a channel of loose material. A bubble level
is used to make sure the flume is level. The floor of the upstream section is leveled both
longitudinally and transversely. Flow is allowed to stabilize prior to measurement. Gage
height is recorded 3 - 5 times over a 3-minute interval. A standard rating curve for the flume
is used to translate gage height to discharge. The mean value for discharge (L/s) is calculated
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and recorded. Accuracy of the instrument is dependent on the scale on the flume. On some
occasions, it may not be possible to capture 100 % of the discharge in the flume. If less than
100 % of the discharge is captured by the flume, the percent of flow captured by the flume
should be estimated by for each of the 3 to 5 measurements and recorded. A correction to the
discharge measurement should be made to account for the percent of discharge not captured
by the flume.

Volumetric measurements procedure (Buchanan and Somers, 1969): Volumetric
measurements are typically used where there is a pour off, or other features that allow flow to
be easily captured in a volumetric container. A temporary earthen dam is constructed using
earth and nonpermeable materials. Water is diverted through the temporary earthen dam with
a temporary pipe or constructed channel. Flow is allowed to stabilize prior to measurement.
A volumetric container is used to catch discharge from pipe. The time to fill the container is
recorded. Flow is recorded 3 to 5 times over a 3 to 5-minute interval, as appropriate. The
mean value is calculated (ml/s) and recorded on the datasheet. Accuracy of the instrument is
dependent on the accuracy of the volumetric container. A suite of varying size of containers
appropriate for first to second magnitude discharge springs should be taken to the field site.
When not used for volumetric measurements, the containers can be used to help pack various
other field gear used for the rapid assessment.

Depression/sump procedure: This method is typically used for unmeasurable
springs with little to no surface expression of flow. A depression is constructed in the seep
area. The volume of depression is calculated using volumetric calibration or calculation. The
volumetric containers used for the volumetric measurement may be used to estimate the
volume of the depression. The depression is evacuated, and the time required to fill
depression is recorded. This procedure is repeated 3 to 5 times and the mean value is
recorded as the measurement.

Float velocity procedure (Buchanan and Somers, 1969) (only recommended as
last resort): Two cross sections are selected and marked with flagging along a reach of
straight channel. The distance between the two sections is measured with the measuring tape.
The width and depth of each channel cross section is measured with the tape measure and
recorded. Cross section locations are separated to allow for a travel time of >20 sec float time
(if possible). A float (i.e., an object with the density of an orange is ideal) is placed in the
stream channel and allowed to reach stream velocity before the upstream cross section is
crossed. The position of the float relative to the channel sides is noted. The float is timed
between the two cross sections. The position of the float is noted as it crossed the
downstream cross section. This procedure is repeated 3 to 5 times, as the float is placed at
different locations across the channel at the upstream cross-section. The velocity of the float
is equal to the distance between the cross sections divided by the travel time. The mean value
of surface horizontal velocity (m/s) is calculated. To convert mean surface velocity to mean
vertlcal velocity a coefficient of 0.85 is multiplied by the mean surface velocity. Discharge
(m*/s) is calculated by multiplying the value of mean velocity by the average area of the
section of the stream channel measured.

| Float Method | |

SE ROA 43785

JA_ 13514



Reach length:
Trial Time elapsed ng’;’\t){ength ftime)
#1
#2
#3
Average velocity x 0.85;

. The visual estimate procedure (only recommended as last resort): Site
conditions, such as dense vegetation cover, steep or flat slope, diffuse discharge into a
marshy area, and dangerous access sometimes do not allow for a direct measurement of
discharge by the techniques listed above. Although visual estimation is imprecise, it may be
the only method possible for some springs. Photographs should be taken to record the surface
area wetted or covered by water and observations recorded on the datasheet. Also, it should
be noted if another method could be recommended for future site visits to measure discharge.

Habitat Size: The habitat is the area dominated by obligate and facultative vegetation types.
In order to measure the area of spring habitat either use a 100 meter tape to measure the
length and width of a site or pace the length and width with a known gate. Measuring habitat
size should be conducted with as little disturbance to the site as possible. If a habitat type is
inaccessible estimate the area.

Spring Brook Length: Use a tape to measure distance from the spring source (upstream limit
of surface water) to the downstream limit of surface water or where it enters a larger channel.
In some case this nay be a considerable distance and can be best measured from maps.

Average Water Depth: A qualitative estimate of the vertical distance from substrate to water
surface that is found throughout the aquatic habitat.

Average Water Width: A qualitative estimate of the distance covered by water (and
perpendicular to its flow) that lies between banks of the spring brook, less islands, emergent
rocks, etc. (This is formally described as the length of wetted contact between flowing or
standing water and the spring brook bank in a vertical plane at right angles to the direction of
flow).

Percent of Emergent Cover: Estimate to the nearest 10 percent the vegetative, debris, or
other material that arises within the water width and covers the water surface. Conduct
ocular estimate calibration at the beginning of inventory projects and periodically throughout
the life of the project.

Percent of Vegetative Bank Cover: Estimate to the nearest 10 percent the proportion of
spring brook banks that is covered by live vegetation. Conduct ocular estimate calibration at
the beginning of inventory projects and periodically throughout the life of the project.
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Spring Brook Incision. Rate banks as being incised (positive) when bank angle >60 degrees
from vertical, and not incised (negative) when bank angles are <60 degrees from vettical. For
spring brooks, bank incision is generally an indicator of stability and the absence of
trampling activities.

Substrate Method: Rocord the method used to determine substrate composition. The
Wolman Pebble Count procedure as described in Bunte and Abt (2001) can be used to obtain
a representative sample of the particle size distribution and the median diameter.
Alternatively, visually describe the substrate by the proportional composition of materials.

Substrate Composition: Substrate size distributions can provide an indication of relative
suitability of the spring brook habitat for various aquatic organisms. Changes in particle size
distribution can be correlated with impact of land management activities and natural
disturbance. Describe the substrate by the proportional composition of materials, where
materials are classified as: Fines (<0.05 mm), Sand (0.05 mm - 2 mm), Gravel (2 mm - 64
mm), Cobble (64 mm - 256 mm), Boulder (>256 mm), bedrock, or peat. Size is defined as
the intermediate dimension (b-axis), as would pass through a sieve. Record the presence of
peat (peat is present in fens).

WATER CHEMISTRY

Field water-quality measurements from spring sites should be taken as close to the orifice as
possible. Basic sampling strategy should be guided by the USGS National field manual for
the collection of water-quality data (U.S. Geological Survey, variously dated). Laboratory
analysis must be done by certified labs using Standard Methods for the Examination of Water
and Wastewater (WEF, AWWA, APHA 1998). Note any red/orange staining or
discoloration that could indicate acid rock drainage. Also note the presence of light-colored
travertine precipitates that could indicate deep circulation of water.

Dissolved Oxygen Concentration: Measure D.O. in mg/liter using a field meter. The meter
should be kept clean, with fresh batteries, and calibrated daily following the manufacture’s
recommendation. All water chemistry parameters should be measured as close to the spring
source as possible and in flowing water if available. Note the location of the measurement if
not taken at the source.

Water Temperature. Water temperature is an important factor structuring aquatic
communities, and may give insight into source waters. This measurement (record in degrees
Centigrade) is easily taken with a meter used to measure dissolved oxygen or conductivity,
and it is necessary to calibrate some analytical meters (e.g., conductivity). Calibration is not
necessary for temperature measurements using a high quality meter.

pH: pH is the measure of hydrogen ion activity, which indicates the acid/basic qualities of
water. Low (<6.5) and high (>8.0) ph environments are stressful to aquatic life. pH can be
measured using a hand-held field meter that can be calibrated (such as Oakton, pHtestr2).
The meter should be kept clean, with fresh batteries, and calibrated daily following the
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manufacture’s recommendation. These meters generally have a limited life, and a backup
meter should always be carried.

Conductivity: (also called electrical conductance) Conductivity is measurement of the ability
of an aqueous solution to carry an electrical current. This ability is dependent on the amount
of dissolved ions, and is therefore an indicator of total dissolved solids in the solution.
Conductivity provides insight into water sources and it is important to aquatic life because of
requirements to maintain osmoregulatory balance. Conductivity is measured using a filed
meter and recorded in microsiemens/centimeter (uS/cm). The meter should be kept clean,
with fresh batteries, and calibrated daily following the manufacture’s recommendation. Most
high quality meters do not require frequent calibration.

BIOLOGY

Important Animals: Note the presence of important animals and identify the species, if
possible (most field personnel will be unable to identify species, but the presence of animals
within any of the groups on the form should be recorded). Important species occupy a wide
variety of habitats, and they may be very scarce or abundant. Most species can be easily
captured using a kitchen sieve to sample aquatic vegetation, debris, or the substrate. Each
species prefers a distinct microhabitat, and sampling must collect from all types of habitat
that occur in a spring. Note presence of other important species, such as bats. List species
only when identification is certain. Circle species on the list provided. Modify the list to
include appropriate species if necessary. Macroinvertebrates can be collected or
photographed for later identification.

Important Native Vegetation: The Regional vegetation steward should develop a list to
include appropriate taxa for the ecoregion to be inventoried. The Natural Resources
Conservation Service (NRCS) PLANTS database symbols are the standard national coding
system for plants and can be accessed at http://plants.usda.gov/. NRCS PLANTS has
symbols for the Genus level when species cannot be determined. All plant symbols in the
NRCS PLANTS database are valid choices. Some typical spring habitat species include
rushes [Family Juncaceae), cattails (Typha sp.), reeds (Scirpus sp.), watercress (Rorippa sp.),
spikerush (Eleocharis sp.), sedges (Carex sp.), yerba mansa (Anemopsis californica),
mesquite (Prosopis sp.), wild rose (Rosa sp.), cottonwood (Populus freemontii), willow
(Salix sp.), or other wetland obligate or facultative vegetation in the spring brook or riparian
zone. Important moss species may also be identified, particularly for fens, such as sphagnum
moss (Spagnum spp.), mosses belonging to the genus Meesia, sundew (Drosera spp.), as well
as brown mosses (see Appendix II).

Important Vegetation: The Regional vegetation steward should develop a list to include
appropriate taxa for the ecoregion to be inventoried. The Natural Resources Conservation
Service (NRCS) PLANTS database symbols are the standard national coding system for
plants and can be accessed at http://plants.usda.gov/. All plant symbols in the NRCS
PLANTS database are valid choices. Some typical spring habitat species include rushes
[Family Juncaceae], cattails (Typha sp.), reeds (Scirpus sp.), watercress (Rorippa sp.),
spikerush (Eleocharis sp.), sedges (Carex sp.), yerba mansa (Anemopsis californica),
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mesquite (Prosopis sp.), wild rose (Rosa sp.), cottonwood (Populus freemontii), willow
(Salix sp.), or other wetland obligate or facultative vegetation in the spring brook or riparian
zone.

Non-Native Species: Note the presence of non-native species of plants and animals. Non-
native plants that most likely occur at arid land springs include salt cedar (Tamarisk sp.),
palm trees (Family Arecaceae), arundo (4rundo donax), and white top (Cardaria pubescens).
The most likely non-native animals include mosquito fish (Gambusia affinins), bass
(Micropterus sp.), trout, crayfish, red-rimmed melania (Melanoides tuberculata).

Collections Made: Record any plants or animals collected for further identification.
Record collection number, examiner, and date on the collection. Assigning collection
numbers allow samples to be easily related back to field forms or database entries later.

SITE CONDITION

Site Condition: Categorize each spring as undisturbed, slightly, moderately, or highly
disturbed, and circle the appropriate category on the inventory form. Springs with these
levels of disturbance appear as follows:

Undisturbed springs have been unaffected by recent or historical factors or activities.
All evidence of trampling by domestic livestock, diversion, fire, or drying is absent. Since
most springs have been altered by humans, drought, fire, or flood, these types of springs are
rare and most undisturbed springs are naturalizing from past disturbances.

Slightly Disturbed springs exhibit little evidence that vegetation or soil have been
disturbed. Vegetation shows slight signs of browsing and foraging, and animal footprints
and scat are present by not prominent. Recreation may be evident, but its impact on riparian
or aquatic environments is minimal. Evidence of fire or flooding in the distant past may be
visible but these events occur infrequently; riparian vegetation is vigorous.

Moderately Disturbed springs exhibit evidence of recent, comparatively high
disturbance. Use by native and non-native ungulates, and recreation has reduced vegetation
height and coverage from natural conditions. Vegetation covers, hoof prints, footprints, and
scat are common. Where there has been diversion, spring box may be present but at least
50% of natural discharge remains within the natural spring brook. Neither the spring nor
spring brook has been impounded. Where flooding or fire is apparent, >50% of the spring
brook banks are covered by vegetation; flood and fire are infrequent and the spring in
naturalizing.

Highly Disturbed springs have little similarity to undisturbed springs. <50% of their
banks are covered by vegetation, their spring brooks contain <50% of natural discharge, they
are impounded or dredged, or spring boxes collect water. All impounded springs are highly
disturbed because flow has been interrupted and functional characteristics of the aquatic
system highly altered. Hoof prints and scat are abundant where ungulate use is heavy, and
campsites are large, trashy, and vehicle use evident. These activities have decreased
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vegetative cover of spring brook banks to <50%. Riparian vegetation is sparse at springs
recently affected by fire or flooding, there is recent evidence of elevated discharge, and
spring brooks are usually incised.

Disturbance Type: This evaluation qualitatively identifies 1) disturbance factors stressing a
spring. Harsh chemical conditions are not noted in this section, but can be easily determined
from water quality and conductance measurements. Determine factors causing stress by
looking for evidence of natural and human caused disturbances. Influences of flooding are
indicated by location of a spring in the bottom of a gully, presence of a naturally incised
channel, and usually a paucity of vegetation. The presence of pipes, dikes, or spring box
indicates modifications for diversion. Abundance of hoof prints and droppings, and evidence
of grazing indicates ungulate use of a spring. The presence of campsites and trash indicates
recreation. The most common stressing factors are shown on the field form, and the
appropriate factor(s) should be circled. Disturbance may be influenced by multiple factors
such as, intensive livestock grazing around a trough, heavy recreation use along a spring
brook (that tramples vegetation) where water is channelized away from areas used for
picnicking. Circle each appropriate factor. If other factors are evident, circle “Other” and
briefly describe in the Notes Section.

WATER USES

Water Right No. and Status: Record as none, applied, permit number, or water right number.

Tributary To: If the spring brook enters another stream, record the name of the stream.

Volume and Percent Diverted: Record the volume and percent of water being diverted to
troughs, tanks etc. at time of inspection. Circle whether you estimate (visual) or measure
(e.g. flow meter). Inspect flow upstream and downstream of diversion as well as water in the
conveyance to determine percentage being diverted. Estimate to the nearest 10%.

Point of Diversion (POD): GPS the location of the point of diversion.

Point of Use (POU): GPS the location of the point of use.

Development Type: Record the type and size and condition of troughs, spring boxes, ponds,
and piping, etc.

Uses: Circle the type of use.

Condition and Maintenance Needs of Developments: Record the condition and maintenance
needs of troughs, spring boxes, ponds, and piping, etc. An evaluation of the type, condition
and maintenance needs of fencing and gates is important in maintaining desired spring
conditions. Fencing specifications vary for different types of animals to be excluded. For
instance, wild horses and burro exclusion require higher fencing standards than cattle.
Fencing requirements also vary for bighorn sheep verses antelope.
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Record Notes to include additional pertinent information. This may include observations
further describing site condition, use of the spring by other animals (e.g., bats, deer, etc.),
clarification of difficulties in accessing the spring, etc.

Directions to Site. Give precise access directions to the site beginning with a landmark (e.g.,
a named point on the topographic map, a major highway, marked trailhead) readily locatable
on a 7.5 minute topographic map as the starting point. Use clear sentences that will be
understandable to someone who is unfamiliar with the area and has only your directions to
follow. Give distances and use compass directions. Be aware of the ambiguity of words like
"above", "near", beyond", "on the back side of", "past". If site locations lack major landmark
features as guides, use township, range and sections from the topographic maps. Although
the sample spring sites will not be permanently marked, others may want to be able to
relocate them for long-term monitoring purposes. Careful documentation of the access route,

obvious landmarks and vegetation is therefore extremely important.

Draw a Sketch of the Spring. This is very important in spring provinces where sample sites
may be close to one another and map/GPS coordinates weakly describe the relative location
of sample sites. The following items will be captured and documented on the sketch map for
each site:

Approximate locations/dimensions of each geomorphic/habitat surface
Spring orifice and paleo-spring orifice

Channel location

Channel structural controls

Pool locations

GPS Reading Location

Photo Points

Location of Water Quality Measurements

Indication of north (true or magnetic)
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APPENDIX II

Identifying Fens
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Identifying Fens

Nationwide classification of wetlands in the USA is presently defined by the National
Wetland Inventory system (Cowardin et al. 1979), where fens and bogs are included in the
palustrine system, but little is said to distinguish fens as a unique entity. Peatlands are
generally divided into two main categories, bogs and fens, although the use of these terms
varies (Bedford and Goodwin 2003). For the purposes of this protocol fens are separate from
bogs based upon their hydrologic characteristics. Bogs are fed almost entirely by atmospheric
precipitation, while fens are fed primarily by ground water, although they receive
precipitation as well. Fens are wetlands distinguished by their strong connection to ground
water. A wetland whose vegetation, water chemistry, and soil development are not
determined, in large part, by the flows of ground water to is not a fen.

Many different definitions for fens exist. Some emphasize water source; others emphasize
water chemistry, vegetation, or type of substrate. For the purposes of this protocol, we define
fens as wetlands that develop where a relatively constant supply of ground water to the
plant rooting zone maintains saturated conditions most of the time and the water
chemistry reflects the mineralogy of the surrounding and underlying soils and
geological materials (Bedford and Godwin 2003). Like many factors structuring
ecosystems, the degree to which ground water dominates fen water budgets is a continuum.
In all cases however, the influence of ground water exceeds that of precipitation and surface
water, either in quantity or in terms of effects on water chemistry in the plant rooting zone.
Fens do not experience prolonged inundation and generally have carbon accumulating
substrates (Amon et al. 2002).

Distribution

Most basically, fens are ground-water-driven systems. Their hydrology, water and soil
chemistry, and vegetation, as well as their function in the landscape, are determined in large
part by the fact that they occur where ground water discharges to the plant rooting zone
(Bedford and Godwin 2003). Fens tend to occur where climate and hydrogeologic setting
sustain flows to the plant-rooting zone of mineral-rich ground water. They may occur on
slopes, in depressions, or on flats (Brinson 1993). Frequently, fens occur at stratigraphic
and/or topographic breaks that create hydrologic gradients causing ground water to reach the
land surface.

In the United States, fens occur in almost every state but are more common in the glaciated
Midwest (Amon et al. 2002) and Northeast, as well as portions of the Appalachian Mountains
and mountainous West (Cooper and Andrus 1994; Chadde et al. 1998). Fens were found only
at higher elevations in the southern, drier part of the U.S. The average elevation of the fens
on the Inyo and Sequoia National Forests is 3,000 to 3,200 m, on the Lassen and Plumas
National Forests fens occur at an average elevation of 1,700 m, (Cooper and Wolf 2005) and
above 2700 m on the Ashley and Wasatch-Cache National Forests.

Water Chemistry
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Fens may be acidic to alkaline, have pH ranging from 3.5 to 8.4, and may support calcicole
or calcifuge plant species (Bedford and Godwin 2003). Depending on the flow rates and
chemistry of ground water reaching the plant rooting zone, fens may be slightly acidic (poor
fens), circumneutral (rich fens), or strongly alkaline (extreme rich fens, marl fens). Poor fens
may arise either because ground water accounts for only a small fraction of their annual
water budget or because ground water inputs move through non-calcareous materials with
low solubility (e.g., gneiss, granite) or low buffering capacity (e.g., sand, quartz). In areas
where ground water is supersaturated with respect to iron, iron hydroxides or iron sulfides
may precipitate in the plant rooting zone and have a low pH typical of poor fens. Some fens,
have so much iron in discharging ground water that ‘‘bog iron’’ (i.e., goethite, an iron
oxyhydroxide) is precipitated.

At the other end of the continuum, extreme rich fens and marl fens arise where carbonates
precipitate at the fen surface. Fens receiving high flows of calcium-rich water are called
calcareous fens and support a distinct flora of plant species called calcicoles because of their
affinity for calcium-rich sites (Almendinger and Leete 1998a and b, Olivero 2001). As
ground water rich in calcium bicarbonate discharges to the surface at high rates, decreases in
the partial pressure of CO, cause carbonates, such as calcite and calcium or magnesium
carbonate (marl), to form in the plant rooting zone (Boyer and Wheeler 1989). Calcareous
fens are confined to areas where the bedrock consists of limestone, dolomite, or sandstone
containing dolomite and limestone. Rich fens lie in the middle of this continuum.

Vegetation

Fens are among the most floristically diverse of all wetland types, supporting a large number
of rare and uncommon bryophytes and vascular plant species, as well as uncommon animals
including mammals, reptiles, land snails, butterflies, skippers, and dragonflies (Bedford and
Godwin 2003). In general, the vegetation of fens is dominated by bryophytes, sedges (Carex
and several other genera of the Cyperaceae), dicotyledonous herbs, and grasses. The
vegetation of poor fens associated with peatlands more closely resembles that of bogs, with
Sphagnum mosses and ericaceous shrubs dominant. Rich fens, however, are dominated by
sedges and brown mosses (mostly Amblestegiaceae), with many distinctive species of
dicotyledonous herbs.

Fen Landforms

In general, fens occur at stratigraphic and/or topographic breaks that create hydrologic
gradients causing ground water to reach the land surface. Fens form in several geomorphic
settings, (1) basins/lake edge, (2) slopes, (3) spring mounds, (4) geologic contacts and (5)
valley floors (Amon et al 2002; Cooper and Wolf 2005). Basin or lake edge fens originated
as lakes or ponds, and formed as the pond was filled with partially decomposed plant remains
(Fig. 3). They are typically flat, and open water may occur. Basin fens are widespread, may
be quite large, and typically have floating mats that quake. Sphagnum spp. is common, as
well as vascular plants.
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APPENDIX III

Using Inventory Data to Set Management and Restoration Priorities
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Management goals can be integrated with descriptions of biological and physical
characteristics to prioritize spring management and restoration programs. The Forest Service
has developed goals for maintaining values such as biodiversity and watershed health, and
information compiled during Level I inventories provides insight into the condition and
biotic potential of individual springs.

An example of this integration comes from recent work to prioritize the management and
restoration of individual springs in Clark County, Nevada (Sada et al. 2003). This effort
prioritized springs using matrix analyses by ranking biotic and abiotic elements of each
spring (compiled during Level I and Level II inventories), and considering factors important
to management. Matrix elements used to evaluate the management priority of individual
springs are shown in Table 1 and elements to prioritize restoration are shown in Table 2.
These examples are provided as one means to prioritize management and restoration. This
method could be easily modified to evaluate priorities where other goals are guiding resource
management. The matrix analyses is used as a process to reveal the relative importance of
springs along a gradient of resource values and needs. In context of this gradient, additional
planning is usually necessary to prioritize specific implementation programs within
constraints such as funding and public involvement.

Matrix Analysis

Matrix I (Table 1) ranked the relative importance of each spring’s resources to values

at other springs in the Clark County. Elements in this matrix included rare species, factors
indicating taxonomic richness (e.g., spring size, amount of disturbance [cultural and natural],
the rarity of spring habitats across the landscape, land ownership, and the potential of
conflicting uses that may affect biotic integrity. In this analysis, higher priority springs had
higher matrix and resource values, and included larger springs (that generally do not dry
during droughts), springs supporting critical crenobiontic species and high species richness.
Higher priority springs were also in public ownership where management activities can be
conducted, and springs where uses did not affect biotic integrity. Lower priority springs had
lower matrix values and did not support critical species, had lower taxonomic richness
(because they were small, subjected to scouring floods, etc.), periodically dried, occurred on
private lands, and were affected by overwhelming uses that degraded their biotic integrity
and minimized chances of restoring to natural character.

Matrix II (Table 2) ranks restoration priorities by considering habitat condition in

addition to the elements used in Matrix 1. Higher restoration priority is indicated by higher
matrix values, which are given to springs with higher resource values and where restoration
programs can achieve more rapid and effective success. Therefore, moderately disturbed
springs with high resource values are given higher restoration priority than minimally
disturbed springs with high resource values, and highly degraded springs with low resource
value. Lower priority is assigned to the springs with lower resource values and higher
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disturbance where restoration may have minimal influence on riparian and aquatic
communities.

Management priority rankings ranged from a maximum of 65 down to 20 in Clark County.
Highest management priority springs were occupied by covered species, and they were
relatively large, persistent, and in relatively good condition. Lower priority springs were
small (many were ephemeral), not occupied by covered species, and they were highly
disturbed by natural and anthropogenic factors. Clark County spring restoration priority
values ranged from 100 down to 32. Highest rankings were generally assigned to springs that
were also ranked highly in the management priority ranking. However, there was weak
correlation between management priority and restoration priority rankings, which indicated
that Matrix I and Matrix II analyses are necessary to rank management and restoration
priorities.

Table 1. Elements and ranking values for Matrix I to rank the relative value of resources at
springs. Each spring is ranked by evaluating each matrix element and summing the ranking
values for all elements. Elements are described below.

Matrix I Criteria Ranking Value

Presence of Rare Aquatic Species ' Present = 10, Absent = 0

Rarity Across Landscape Rare = 10, Sparse = 5, Common = 2

Spring Brook Length * >500m =10, <500 >200=7,
<200>50=5,<50=2

Scouring * None = 10, Occasional = 5, Frequent = 2

Aquatic Habitat Persistence ° Persistent = 10, Ephemeral =2

Resource Threats ° High = 2, Medium = 10, Low =7

Land Ownership ’ Public = 10, Private = 3

Conflicting Uses * <1=10,2-3=5,>3=2

Springs with rare plants or crenobiontic species are ranked 10, springs without rare species are ranked

Spring rarity is a subjective scale of density across the landscape. In southern Nevada, density is
comparatively high in spring provinces, moderate along the much of the east side of the Spring Mountains, and
scarce in areas such as the west side of the Spring Mountain, in the McCullogh Range and Muddy Mountains.

Length is the distance of the spring brook from the source to the end of contiguous flowing surface
water.

Scouring is based on the potential of scouring due to flooding. Frequent scouring may have a lower
resource value and recovery potential.

Persistence is the long-term presence of surface water. It is indicated by riparian systems with obligate
wetland species and macroinvertebrate communities that include large numbers of Ephemeropterans,
Plectopterans, or Trichopterans. Riparian vegetation associated with non-persistent waters include more
facultative wetland and upland species and macroinvertebrate communities are dominated by water boatman
(corixids), diving beetles, and other highly vagile, invasive species. If spring snails are present, the spring has
long-term persistence. Springs that dry have low recovery potential as aquatic habitats, but they may be
important to amphibians,
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Threats is a subjective evaluation of the likelihood that current activities will further degrade spring
resource quality or keep it in a degraded condition. High threats usually mean a spring will be more difficult to
restore. Low threats means land managers will likely want to keep the spring in its existing condition.

Ownership is either private, State, or Federal (public land).

Conflicting Uses is a subjective ranking of how current uses conflict with management objectives. In
the Spring Mountains there are three primary types of conflicting uses: (1) introduced grazing, (2) diversions,
(3) recreation. If none of these are present the ranking is 0. If one of these conflicting uses is present the ranking
is 7. If two conflicting uses are present the ranking is 5, and if three are present the ranking is 2.

Table 2. Elements and ranking values for Matrix IT to rank the restoration priority of springs.
Each spring is ranked by evaluating each matrix element and summing the ranking values for
all elements. Elements are as described for Matrix I, and below for elements used in only

Matrix I1.

Matrix II Criteria

Analysis Scale

Presence of Rare Aquatic Species '

Present = 10, Absent = 0

Rarity Across Landscape

Rare = 10, Sparse = 5, Common = 2

Spring Brook Length > 500 m = 10, <500 >200="7,
<200>50=5,<50=2
Scouring * None = 10, Occasional = 5, Frequent = 2

Aquatic Habitat Persistence °

Persistent = 10, Ephemeral = 2

Resource Threats °

High =2, Medium = 10, Low =7

Land Ownership ’

Public = 10, Private = 3

Conflicting Uses ®

<1=10,23=5,>3=2

Habitat Condition °

Slight/Unmodified = 5, Moderate = 10, High = 2

Recoverability '°

High = 10, Medium = 5, Low = 2

Habitat condition ratings are described in Level I protocol guidelines. Moderately disturbed springs
receive higher ranking because restoration activities are more necessary than at slightly an undisturbed springs.
Highly disturbed springs receive lower ranking because many of them are so badly disturbed that restoration is
a very long-term process that requires substantial resources.

Recoverability includes the physical and biological aspects necessary to recover a spring. It does not include
cost, feasibility, staffing needs, or political considerations.

References

Sada et al. 2003. Conservation management plan for springs in Clark County, Nevada.
Unpublished report to Clark County, Nevada.
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APPENDIX B. USDA FOREST SERVICE LEVEL 1 SPRING SURVEY DATASHEET
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USDA Forest Service
Level I Spring Inventory Field Form

SITE ID# SITE NAME DATE,
STATE COUNTY FOREST DISTRICT,

FIELD CREW

START TIME DRAINAGE & HUC CODE (6")

INFRA NO. USGS QUAD(s)

GPS Make and Model GPS Photo Number, DGPS
WAAS UTM ZONE PDOP +- DATUM: NAD
ACCESS ELEVATION (m)

SOURCE LOCATION: T, R SEC QQ U™ N E

PHYSICAL CHARACTERISTICS

GEOMORPHIC SETTING (Circle): Channel, Floodplain, Stream Terrace, Cliff, Flat, Hill Slope, Saddle, Draw, Bench, Ravine

Other,

SLOPE POSITION (circle): Shoulder, Backslope, Footslope, Toeslope

ORIFICE GEOMORPHIC TYPE (circle): Seepage, Fracture/Joint, Tubular, Contact, Fault, Sinkhole

SPRING TYPE (circle): Rheocrene, Limnocrene, Helocrene, Mound, Fen, Stream Baseflow, Hillslope, Hanging Garden,

Gushette, Geyser, Cave, Dry, Qanat, Well, Adit, Hot Spring, Sinking Stream, Other,

PRIMARY LITHOLOGY OF SOURCE

DISCHARGE

(units)

METHOD & INSTRUMENT USED

HABITAT SIZE (circle) <10 m? 10-100 m?* 100-1000 m®* 0.1-1ha 1-10ha 10-100 ha >100ha

SPRING BROOK LENGTH (m)

EMERGENT COVER (%)

AVERAGE WATER DEPTH (cm)

VEGETATIVE BANK COVER (%)

SPRING BROOK INCISION (circle) >60 degrees from vertical, <60 degrees from vertical

SUBSTRATE METHOD (circle): Wolman Pebble Count, Visual Estimate, Other,

SUBSTRATE COMPOSITION (%): fines (<0.05 mm)

AVERAGE WATER WIDTH (m)

sand (0.05 mm - 2 mm)

gravel (2 mm — 64

mm) cobble (64 mm - 256 mm) boulder (>256 mm) bedrock peat,
WATER CHEMISTRY
DO (mg/L) TEMPERATURE (°C) pH CONDUCTIVITY (pS)
BIOLOGY

IMPORTANT ANIMALS (circle): None, Springsnails (Scarce; Common; Abundant), Fish, Clams, Amphipods, Amphibians, Riffle

Beetles, Crayfish, Red-Rimmed Melania, Ostracodes, incidental sitings of mammals, birds, and reptiles, Other
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SITE ID# SITE NAME DATE

IMPORTANT VEGETATION (Use NRCS PLANTS database symbols)

OTHER NON-NATIVE SPECIES

COLLECTIONS MADE

SITE CONDITION
SITE CONDITION (circle): undisturbed, slight, moderate, high

DISTURBANCE TYPE (circle): livestock, recreation, diversion, residence, drying, fire, flooding, dredging

Other

WATER USES
WATER RIGHTS NO. /STATUS TRIBUTARY TO
VOLUME DIVERTED, (units), % DIVERTED (Circle) estimated measured
POD: T. R SEC QQ UTM N E
POU: T, R SEC QQ UTM N E

DEVELOPMENT TYPE (circle): tank, trough, pond, guzzler, spring box, fencing, piping,

Other

USES (circle): Livestock, Wildlife, Domestic, Recreation, Irrigation, In stream, Municipal, Mining, Other

CONDITION AND MAINTENANCE NEEDS OF DEVELOPMENTS,

NOTES

DIRECTIONS TO SITE
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SITE ID# SITE NAME DATE

Sketch — Provide general sketch of spring, developments, and setting (provide scale and north arrow)
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SITE ID# SITE NAME DATE
PHOTO LOG
Project:
Photographers Name: | Date: | [ Digital [JFilm
No. Digital # Time | Northing Easting | Description

Looking upstream including the spring source

Looking downstream

Digital Picture number is the number assigned by the computer when pictures are downloaded
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APPENDIX C. DEFINITION OF GPS DATUM ACRONYMS

DGPS (Differential Global Positioning System) is a technique to increase the accuracy of the
location data reported by the GPS. This technique requires that the receiving or roving GPS
unit be able to receive signals from a second GPS receiver located at a known location or

_base station. The base station signal provides corrected information with regards to the
satellites’ data and allows the receiving GPS to more accurately report location data.
Differential GPS can give location data within several centimeters of accuracy and is
typically used in survey work.

PDOP (Position Dilution of Precision) is a ranking system of the position of the satellites
relative to each other. Satellites positioned evenly spaced throughout the sky receive good
rankings, the best with at least one satellite located directly above the receiving GPS and
three other satellites located along the horizon equidistant from each other. PDOP values
start at 1 as the best and can go on indefinitely, although a value greater than 8 is generally
considered very poor.

WAAS (Wide Area Augmentation System) is a technique to increase the accuracy of
location data by providing GPS signal corrections. It utilizes a network of satellites and
ground stations in the United States to monitor satellite data. Two master stations, one on
each coast, sends a signal with corrected information regarding the GPS satellite positions.
WAAS is currently being developed for the Federal Aviation Administration to increase
precision in airplane takeoffs and landings and can give location data within a few meters of
accuracy.
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Cover: Background image is the Lower Muddy River near Logandale, Nevada. The
individual photos are within the Muddy Valley Irrigation Company’s service area.
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Introduction

The Secretary of Interior (Secretary) issued a Record of Decision for Colorado River Interim
Guidelines for Lower Basin Shortages and the Coordinated Operations for Lake Powell and
Lake Mead (Guidelines) on December 13, 2007, which established criteria for the development
and delivery of Intentionally Created Surplus (ICS). One type of ICS is Tributary Conservation,
which allows a Contractor to increase tributary flows into the mainstream of the Colorado River
within its state for ICS credits. The conservation of tributary flows into the mainstream of the
Colorado River is limited to water rights that have been used for a significant period of years and
were perfected prior to June 25, 1929, the effective date of the Boulder Canyon Project Act
(BCPA).

To generate ICS, the Guidelines require a Contractor to enter into a Delivery Agreement with the
United States of America and a Forbearance Agreement with Lower Basin Contractors. The
Southern Nevada Water Authority (SNWA) and Colorado River Commission of Nevada entered
into a Forbearance Agreement with Lower Basin Contractors on December 13, 2007. Exhibit A
of the Forbearance Agreement describes the surface water rights on the Muddy and Virgin
Rivers, pre-dating June 25, 1929, which SNWA plans to use to create Tributary Conservation
ICS, and how the Muddy River flows reaching Lake Mead will be calculated (Appendix A).

The Guidelines, Forbearance Agreement, and Delivery Agreement require a plan for the creation
of ICS (ICS Plan). An ICS Plan for Muddy River ICS was submitted to the Bureau of
Reclamation (Reclamation) for Calendar Years (CY) 2008 and 2009 in September 2008. SNWA
received a letter from Reclamation in December 2008 approving the ICS Plans for CY 2008 and
2009 (Appendix B).

This report satisfies the requirements of Nevada State Engineer Order 1194 (Appendix C) and
the Guidelines as follows:

e Under Nevada State Engineer Order 1194, an annual report will be submitted to the
Nevada Division of Water Resources giving a “full accounting of adjudicated water
rights on the Muddy River or its tributaries owned or controlled by the entity with an
ICS Delivery Contract, which have been conveyed through the Muddy River system
to the Colorado River mainstream for the creation of ICS.” After review of the
annual report, the Nevada State Engineer shall issue a letter verifying the quantity of
water conveyed through the Muddy River system to the Colorado River mainstream
for the purpose of creating ICS.

e Based on the Guidelines, an annual certification report will be submitted for the
Secretary of Interior’s review and verification to demonstrate the amount of
Tributary Conservation ICS created in the preceding year, and that the method of
creation was consistent with SNWA’s approved ICS Plan.
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Project Description

Muddy River water rights that are being utilized to create Tributary Conservation ICS pursuant
to the approved ICS Plan and Exhibit A of the Forbearance Agreement are decreed Nevada state
water rights with an established history of use prior to 1929, but that have experienced periods of
non-use in the interim. Per Exhibit A of the Forbearance Agreement, SNWA is specifically
allowed to utilize any and all pre-June 25, 1929, Muddy River water rights to create Tributary
Conservation ICS regardless of those water rights history of use after 1928.

The Muddy River originates from regional springs in the Muddy River Springs Area in Nevada
and flows into the Overton Arm of Lake Mead (Figure 1). Muddy River flows are relatively
constant because the springs that form the river discharge water from the regional carbonate
aquifer system of eastern Nevada. The average annual flow of the Muddy River at
U.S. Geological Survey (USGS) gaging station 09419000 Muddy River near Glendale, Nevada
(Glendale gage) for Water Years 1950 to 2007 was 30,760 acre-feet per year (afy).

On the Muddy River, water rights were decreed in 1920 and the decree allocated the entire flow
of the Muddy River (Appendix D). The Order of Determination, attached to the decree as
Exhibit A, explicitly outlines the Place-of-Use (POU) for the water rights and established
summer and winter diversion rates. For the most part, the summer season is May 1 to
September 30 with a diversion rate of 1 cubic-foot per second (cfs) per 70 acres of land and the
winter season is October 1 to April 30 with a diversion rate of 1 cfs per 100 acres of land. These
diversion rates equate to an annual rate of 8.54 afy per acre (afy/acre).

Water rights on the upper reach of the Muddy River, from the Muddy River Springs to the
Glendale gage, are owned and controlled by individual right holders. On the Lower Muddy
River, downstream of the Glendale gage, water rights are held by the Muddy Valley Irrigation
Company (MVIC) for use by its shareholders. In CY 2008, SNWA owned and leased individual
water rights on the Upper Muddy River and owned and leased shares of stock (shares) in MVIC
on the Lower Muddy River.

The decreed Muddy River surface water rights owned and leased by SNWA are no longer being
utilized for agriculture and are being conveyed to Lake Mead. The pre-June 25, 1929, water
rights conveyed to Lake Mead represent the full right that is and has been historically used for
agriculture or could have otherwise been diverted from the Muddy River and fully consumed by
SNWA within Nevada.

Muddy River rights conveyed to Lake Mead passed through their historic points of diversion and
either flowed through the irrigation company ditches and returned to the mainstream of the
Muddy River further downstream or remained in the mainstream of the Muddy River. The full
rights owned and leased by SNWA documented to flow to Lake Mead have been accounted for
as Tributary Conservation ICS.
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Figure 1 - Location Map for the Muddy River -- Upper and Lower Reaches are Separated by the Glendale Gage
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Summary of Results for CY 2008

The total volume of Muddy River water for which SNWA created Tributary Conservation ICS in
CY 2008 under the Guidelines was 7,095 af, prior to the one-time deduction of 5% for the
benefit of additional system storage in Lake Mead, as outlined in the Guidelines (Table 1). This
volume is within the 11,000 af outlined in the approved ICS Plan. Detailed data and calculations
are described in subsequent sections of this report.

Table 1 - Summary of SNWA Muddy River Water Rights Conserved During CY 2008 for the Creation of
Tributary Conservation ICS Credit

Water Right Permits Acre Feet Conserved in 2008

Muddy Valley Irrigation Company 21873 - 21877 4,983
LDS Church Rights Lease 6419, 25861, 26316- 26318 2,001
SNWA Aquired Cox Right 85
SNWA Aquired Mitchell Right 26
SNWA Muddy River ICS Credit 7,095

SNWA Conservation of Muddy River Rights

On the Muddy River, there are two distinct reaches divided by the Glendale gage. By controlling
water rights on the Muddy River within these two reaches, SNWA successfully conserved
Muddy River water in CY 2008 that was conveyed to Lake Mead for Tributary Conservation
ICS credits. The sections below describe the water rights and conservation of the rights.

Upper Muddy River Rights

Background

The Upper Muddy River, for the purposes of this report, is defined as the reach from the Muddy
River Springs Area to the Glendale gage. Within this reach, decreed water rights are owned
individually with specific POUs describing the lands irrigated by the rights.

In 2006, the Southern Nevada Water Authority in partnership with the Moapa Valley Water
District (MVWD) agreed to lease 2,001 af out of 2,046 af of decreed Muddy River water rights
held by the Corporation of the Presiding Bishop of the Church of Jesus Christ of Latter-day
Saints (LDS Church). This water had been historically used to irrigate approximately 228 acres
of agricultural lands in the Muddy River Springs Area, located near the headwaters of the Muddy
River. The lease agreement allows MVVWD to utilize up to 50% of the water leased based on
coordination with SNWA. In CY 2008, MVWD did not exercise their 50% option on the LDS
Church lease, and SNWA retained the entire 2,001 af.

In 2007, SNWA purchased the vast majority of land associated with the LDS Church water
rights for the primary purpose of restoring the habitat of the Moapa Dace, an endangered fish
species endemic to the warm waters of the Muddy River Springs. The management of this land,
referred to as the Warm Springs Natural Area (WNSA), in combination with the U.S. Fish and
Wildlife’s management of the adjacent Moapa Wildlife Refuge, will protect the majority of the
springs that make up the headwaters of the Muddy River. A key component of activities to
preserve the Moapa Dace’s habitat is leaving the warm water that emanates from the regional
springs, which was previously used for agricultural purposes, in the natural channels that
meander through the WSNA and Moapa Wildlife Refuge. This preservation activity supports the
creation of Tributary Conservation ICS on the Muddy River.
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When SNWA purchased the WSNA in 2007, it also acquired two decreed water rights not
related to the 2,001 afy lease. These rights were originally decreed to Cox (V01619) and
Mitchell (V01631) in 1920 for 85 afy and 26 afy, respectively. The combination of the LDS
Church lease and the owned Cox and Mitchell rights enabled SNWA to control 2,112 af of
Upper Muddy River water rights in CY 2008.

Water Rights Summary and Documentation of Conserved Water

Table 2 shows the Upper Muddy River water rights SNWA controlled in CY 2008. Note that the
LDS Church retained 45 afy of the total 2,046 afy which they owned. The current Certificates
leased by SNWA are in Appendix E.

Table 2 - SNWA Controlled Upper Muddy River Water Rights

. - POU Total Volume
Decreed Right Change App.| Certificate Acres AFY

V10621 6419 6795 14 120
Cert 258 25861 10944 114 971

26316 10951 58 601
V01623 26317 10952 4 34

26318 10953 38 320
LDS Water Rights Total 2,046
LDS Portion of Right (45)
SNWA LDS Lease 2,001
V01619 (Cox) 10 85
V01631 (Mitchell) 3 26
Total 2,112

In the 1970s, Change Application Permits were filed on the LDS Church owned water rights to
clarify the POU. The volume of water from the original decreed rights remained the same as did
the 1920 priority date. In the 1980s, the LDS Church filed a Proof-of-Beneficial-Use (PBU) map
for the purpose of certificating the water rights. The PBU map shows the locations where the
decreed water rights were put to beneficial use within the defined POU. The POU and PBU
maps, when compared to recent aerial photography, serve as the baseline for proof of fallowed
lands, demonstrating conservation of the water.

The Cox and Mitchell rights, now owned by SNWA, have the same POU as referenced in the
decree and, when compared to recent aerial photography, serve as the baseline for proof of
fallowed lands, demonstrating conservation of water.

The agricultural areas along the Muddy River were digitized using the 2006 National
Agricultural Imagery Program (NAIP) data. Prior to CY 2008, SNWA has utilized available
annual 1- foot (ft) pixel resolution imagery to verify agricultural practices. During the summer
of 2008, SNWA funded aerial photography flights specifically for the purpose of Tributary
Conservation ICS verification. These flights have been strategically scheduled to occur 4-times
per year to assure they are capturing the agricultural activities during the summer and winter
seasons. The flights flown in 2008 are at a resolution of 6-inch (in) per pixel. This high quality
photography allows for more accurate determinations of fallowed vs. active agricultural fields.
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Figure 2 compares the PBU map for the LDS Church water rights with the aerial photography
taken in November 2008. The POU boundary overlaid on the aerial image depicts land
fallowing over the vast majority of the POU. The fallowed lands are further emphasized in
Figure 3, which compares the POU area as of November 2008 with an aerial photograph of the
area from 1976. The 1976 map shows cultivated fields indicative of active agricultural
irrigation, while the November 2008 photograph demonstrates irrigation has not occurred on
much of the lands for several years, including CY 2008, and that some (non-irrigated) natural
vegetation has replaced previously cultivated/irrigated fields. These naturally vegetated areas are
located in the heart of the Muddy River Springs Area. This vegetation is being supported
directly by groundwater seeps and the relatively shallow depths to groundwater. Since SNWA
acquired the WSNA property in September 2007, SNWA has ensured that none of the fields
associated with either the LDS Church lease or the Cox and Mitchell rights were irrigated during
CY 2008.

Figure 4 documents the sections designated for the POU for the Cox and Mitchell rights and
demonstrate that no agriculture took place within the POU. Also depicted on Figure 4, is the in-
holding of land owned by the LDS Church, which has retained 45 afy of water rights for
landscape requirements on their property.

Figures 2 through 4 demonstrate lands associated with the 2,001 afy LDS Church lease as well as
the 111 afy Cox and Mitchell rights were fallowed during CY 2008. The 2,112 af of conserved
water was allowed to flow into the mainstream of the Muddy River and downstream to the
Glendale gage and then to Lake Mead. No evapotranspiration (ET) losses were deducted from
the 2,112 af between the springs and the Glendale gage, because the prior existing flows of the
Muddy River to the Glendale gage already account for all ET losses —the 2,112 af merely “rides
on top” of the existing flows. The conveyance of these rights from the Glendale gage to Lake
Mead is accounted for in the calculations for the Lower Muddy River in subsequent sections of
this report, again without ET losses.
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Figure 2 - 1984 Proof-of-Beneficial-Use Map for the LDS Church Rights and November 2008 Aerial Photography Overlaid with the 1984 PBU Map;
2006 NAIP Imagery Comprises the Area Beyond the November 2008 Photography
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Figure 3 - Place-of-Use for the LDS Church Water Rights Overlaid on a 1976 Aerial Photograph (Top), and the November 2008 Aerial Photograph
(Bottom) --2006 NAIP Imagery Comprises the Area Beyond the November 2008 Photography in the Bottom Image
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Figure 4 - Place-of-Use for the Cox and Mitchell Decreed Rights Overlaid on the November 2008 Aerial Photograph, with an Inset Depicting the
Boundary of the Warm Spring Natural Area and LDS Church In-Holding (hatched area)
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SNWA'’s Lower Muddy River Rights
Background

The Lower Muddy River, for the purposes of this report, is defined as the reach from the
Glendale gage to Lake Mead. Within this reach water rights are held by MVIC, which holds the
largest quantity of decreed rights on the Muddy River. MVIC’s service area begins just
downstream of the Glendale gage where MVIC diverts their decreed water rights, along with
unused Upper Muddy River rights, at their Wells Siding diversion structure (Wells Siding).
MVIC delivers water to its shareholders through a network of concrete lined ditches and pipes
within the Lower Muddy River Valley.

MVIC decreed water rights are owned by its shareholders through ownership of MVIC preferred
and common of stock. There are 2,432 preferred shares and 5,044 common shares in MVIC.
Each share represents a pro-rata apportionment of the Muddy River decreed rights available to
MVIC for diversion at Wells Siding.

The SNWA began purchasing shares in MVIC in 1997 with the most recent request for
purchases and leases (Appendix F) being effective October 1, 2008.

MVIC Water Rights Summary

This section summarizes the decreed Muddy River water rights owned by MVIC and the water
represented by preferred and common shares.

In 1974, MVIC filed PBU maps on their decreed rights. The certificates issued in 1974, based
on the proofs are listed in Table 3 (Appendix G). Although these certificates were issued in
1974, they retain their original pre-1920 priority date. These PBU maps, when compared to
recent aerial photography, serve as the baseline for proof of fallowed lands, demonstrating
conservation of water supporting SNWA’s accounting of Tributary Conservation ICS on the
Lower Muddy River.

Table 3 - Muddy Valley Irrigation Company Decreed Water Rights

C(E)r?ﬁ‘irszte Permit Certificate
59 21874 8326
21877 8329
267 21875 8327
1199 21873 8325
58 73482
21876 8328

The irrigable lands along the Lower Muddy River under the 1974 PBU maps totaled
3,498.86 acres, however the amount of land that can be irrigated under MVIC’s water rights can
not exceed 2,784.75 acres with a decreed duty of 8.54 afy/acre. MVIC’s water rights are tied to
their service area and not individually owned parcels. This means that the shares can be used
anywhere within MVIC’s service area, regardless of land ownership. Therefore, the breakdown
of the fields is not as important as the total irrigated acreage within the POU.

Since the 1974 PBU maps were filed, land use in Lower Moapa Valley has undergone a gradual
transformation from predominately agricultural to a mix of residential and commercial property
interspersed among the agriculture. This gradual urbanization can be seen on Figure 5, which
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compares aerial photography of the Lower Muddy River from 1953 with aerial photography
from November 2008.

The MVIC has and is leasing a portion of their decreed rights to users in the Upper Muddy River
(e.g. NV Energy for power plant cooling; MVWD for culinary use at spring boxes; and recently,
the Moapa Band of Paiute Indians for agricultural irrigation). These leased rights are diverted
and consumed within the upper reach of the Muddy River. The flows measured at the Glendale
gage account for these leased rights, since the water reaching the gage and MVIC’s Wells Siding
has been depleted by these leases. In the same respect, the unused water from MVIC’s leases is
also measured by the Glendale gage and is available for diversion by MVIC.

The MVIC’s operations and covenants define preferred shares as 100% of the Muddy River’s
summer flow (May — September) plus 75% of the winter flow (October — April). Common
shares represent the remaining 25% of the winter flow. The amount of water represented by
preferred and common shares, therefore, varies slightly year-to-year based on changes in river
flow due to changes in unused Upper Muddy River rights and unused MVIC leases that reach
Wells Siding. SNWA’s Upper Muddy River rights are not divertible by MVIC and are excluded
from the acre-feet per share calculations.
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Figure 5 - Comparison of Lower Moapa Valley Using 1953 Imagery (left) and November 2008 Imagery (right)
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Quantification of SNWA MVIC Water Rights

By the end of CY 2008, SNWA controlled a total of 777.66 preferred and 2,283.668 common
MVIC shares. Since the amount of water represented by a share can vary annually, the volume
of water that SNWA holds in MVIC can vary as well. To calculate the amount of water
represented by each share in MVIC during CY 2008, the volume of water rights available to
MVIC (referred to as divertible flows) must be determined, and this volume then distributed to
each preferred and common share. This section details these calculations.

Divertible flows by MVIC at Wells Siding

The Glendale gage, which is located just upstream of Wells Siding, has been used to accurately
derive the amount of divertible water that reaches the diversion. The divertible flows at Wells
Siding, equate to the flows at the Glendale gage less: 1) channel losses from ET between the
Glendale gage and Wells Siding, 2) flood flows that exceed the Wells Siding capacity of about
70 cfs, and 3) Upper Muddy River rights being conveyed to Lake Mead for Tributary
Conservation ICS credit (i.e., SNWA’s LDS Church lease and SNWA owned Cox and Mitchell
rights).

ET losses between the Glendale gage and Wells Siding were determined to be 1,094 af, as
discussed in subsequent sections. To subtract non-divertable flood flows, mean daily flows
greater than 70 cfs were identified and replaced with 70 cfs, the maximum diversion rate at
Wells Siding. Monthly and annual flow statistics were then recalculated with the non-divertable
flood flows removed. During CY 2008, only one day exceeded the 70 cfs threshold, October 5,
2008, at 189 cfs. This day was replaced with 70 cfs as depicted in Tables 4 and 5.

The non-divertible Upper Muddy River rights being conveyed to Lake Mead for Tributary
Conservation ICS credit which pass through the Glendale gage and Wells Siding were subtracted
from the Glendale gage data on a monthly time-step. Proportioning the 2,112 af according to the
decreed seasonal diversion rates results in a monthly summer rate of 204 af/month and a winter
rate of 156 af/month. These monthly rates representing SNWA’s Upper Muddy River rights
were subtracted from the Glendale gage flows prior to estimating the amount of water
represented by MVIC shares.

The annual Glendale gage flows for CY 2008 were therefore reduced by 1,149 af for ET, 236 af
for flood flows, and 2,112 af for SNWA’s Upper Muddy River rights.
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Table 4 - Daily Mean CFS Values and Monthly Statistics for the Glendale Gage

USGS Muddy River near Glendale Gage (09419000)

SE ROA 43873

Day Jan-08 | Feb-08 | Mar-08 | Apr-08 | May-08| Jun-08| Jul-08| Aug-08| Sep-08| Oct-08 | Nov-08 | Dec-08 [Total
1 41 35 33 34 36 34 29 25 24 26 30 33
2 41 34 36 34 36 34 29 25 21 25 31 32
3 37 34 34 35 36 33 29 25 24 25 31 33
4 35 33 35 35 35 33 30 26 25 25 31 32
5 37 32 36 35 35 33 30 26 25 189 30 32
6 39 37 36 35 35 33 29 26 23 30 30 32
7 38 34 36 35 35 33 30 30 23 30 30 32
8 38 32 37 35 34 32 29 27 25 29 31 33
9 38 37 38 35 36 32 29 26 25 26 33 33
10 38 34 32 35 37 32 29 26 25 27 33 33
11 38 32 38 35 36 32 31 26 25 26 32 33
12 38 34 37 36 36 31 46 26 24 28 32 32
13 38 34 37 36 36 31 30 26 24 28 32 33
14 37 35 36 36 35 31 29 25 24 29 32 33
15 37 35 38 36 35 31 28 25 24 30 31 35
16 37 36 37 37 35 31 28 25 24 30 31 36
17 35 36 36 36 35 31 28 25 24 30 29 34
18 36 37 36 36 35 30 28 26 25 29 29 34
19 35 38 35 36 35 30 27 25 25 29 30 33
20 36 39 37 36 35 30 27 25 25 29 30 33
21 34 40 36 37 35 30 28 26 26 29 30 34
22 34 41 35 38 35 29 27 26 26 29 31 34
23 36 38 34 37 35 30 27 26 26 30 31 34
24 32 37 35 36 35 31 28 26 25 30 32 34
25 36 37 36 37 35 32 28 26 25 30 32 35
26 33 37 36 36 35 31 27 28 25 30 33 35
27 40 38 34 35 38 31 27 25 25 30 34 33
28 33 38 34 33 36 29 27 24 26 30 33 33
29 34 36 34 32 36 29 26 24 26 30 32 33
30 34 0 34 33 35 29 26 24 26 30 33 33
31 34 0 34 0 33 0 25 24 0 31 0 33
Mean 36 34 36 34 35 30 29 26 24 34 30 33
Median 37 36 36 35 35 31 28 26 25 29 31 33
Count 31 31 31 31 31 31 31 31 31 31 31 31
Minimum 32 0 32 0 33 0 25 24 0 25 0 32
Maximum 41 41 38 38 38 34 46 30 26 189 34 36
Acre-Feet 2,239 | 2,063 | 2,186 | 2,106 | 2,174 | 1861 | 1,767 | 1577 | 1,468 | 2,081 | 1,863 | 2,047 | 23,432
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Table 5 - Results of Calculations that Remove Flood Flows Greater Than or Equal to 70 CFS from the Daily
Flows at the Glendale Gage

Glendale Gage with 70 cfs Limit

SE ROA 43874

Day Jan-08| Feb-08| Mar-08 Apr-08| May-08| Jun-08 Jul-08| Aug-08| Sep-08 Oct-08| Nov-08| Dec-08|[Total
1 41 35 33 34 36 34 29 25 24 26 30 33
2 41 34 36 34 36 34 29 25 21 25 31 32
3 37 34 34 35 36 33 29 25 24 25 31 33
4 35 33 35 35 35 33 30 26 25 25 31 32
5 37 32 36 35 35 33 30 26 25 70 30 32
6 39 37 36 35 35 33 29 26 23 30 30 32
7 38 34 36 35 35 33 30 30 23 30 30 32
8 38 32 37 35 34 32 29 27 25 29 31 33
9 38 37 38 35 36 32 29 26 25 26 33 33
10 38 34 32 35 37 32 29 26 25 27 33 33
11 38 32 38 35 36 32 31 26 25 26 32 33
12 38 34 37 36 36 31 46 26 24 28 32 32
13 38 34 37 36 36 31 30 26 24 28 32 33
14 37 35 36 36 35 31 29 25 24 29 32 33
15 37 35 38 36 35 31 28 25 24 30 31 35
16 37 36 37 37 35 31 28 25 24 30 31 36
17 35 36 36 36 35 31 28 25 24 30 29 34
18 36 37 36 36 35 30 28 26 25 29 29 34
19 35 38 35 36 35 30 27 25 25 29 30 33
20 36 39 37 36 35 30 27 25 25 29 30 33
21 34 40 36 37 35 30 28 26 26 29 30 34
22 34 41 35 38 35 29 27 26 26 29 31 34
23 36 38 34 37 35 30 27 26 26 30 31 34
24 32 37 35 36 35 31 28 26 25 30 32 34
25 36 37 36 37 35 32 28 26 25 30 32 35
26 33 37 36 36 35 31 27 28 25 30 33 35
27 40 38 34 35 38 31 27 25 25 30 34 33
28 33 38 34 33 36 29 27 24 26 30 33 33
29 34 36 34 32 36 29 26 24 26 30 32 33
30 34 0 34 33 35 29 26 24 26 30 33 33
31 34 0 34 0 33 0 25 24 0 31 0 33
Mean 36 34 36 34 35 30 29 26 24 30 30 33
Count 31 31 31 31 31 31 31 31 31 31 31 31
Minimum 32 0 32 0 33 0 25 24 0 25 0 32
Maximum 41 41 38 38 38 34 46 30 26 70 34 36
Acre-Feet 2,239 2,063 2,186 2,106 2,174 1,861 1,767 1,577 1,468 1,845 1,863 2,047 | 23,196
Phreatophyte Consumptive
Use Glendale to Wells
Siding 18 21 37 76 160 202 191 173 141 86 31 13 1,149
SNWA Upper Rights 156 156 156 156 204 204 204 204 204 156 156 156 2,112
Acre-Foot Per Share Basis 2,065 1,886 1,993 1,874 1,810 1,455 1,372 1,200 1,123 1,603 1,676 1,878 | 19,935
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MVIC Acre-Feet per Share Calculations

Table 6 summarizes the percent of divertible flows available to each MVIC share class. Using
the divertible flows derived for CY 2008 in the previous section, the acre-foot per share value for
preferred and common shares has been calculated in Table 7.

Table 6 - Percentage of Divertible Wells Siding Flow that Each Type of MVIC Share Class is Entitled to by

Season
Share Number of Percent of Percent of
Type Shares Summer Flow Winter Flow
(May - September) [(October - April)
Preferred 2,432 100% 75%
Common 5,044 0% 25%

Table 7 - Acre-Foot per Share Calculation Results

Calculations for AF/Share
100% Summer Preferred-af | Common-af
Jan-Apr and Oct-Dec and 75% 25% Winter divided by divided by
Calendar Flows May-Sep Flows | Winter Flow Flow 2,432 shares | 5,044 shares
Year (af) (af) (af) (af) (af / share) (af / share)
2008 12,974 6,961 16,691 3,243 6.86 0.64

MVIC Water Controlled by SNWA

The amount of MVIC water controlled by SNWA is calculated using the derived acre-foot per
share values from Table 7. To account for month to month variability in SNWA controlled
MVIC water rights due to purchases and leases, Table 8 derives SNWA’s controlled water rights
in acre-feet per month. A letter of concurrence signed by Scott Millington, MVIC General
Manager, in Appendix H, verifies that SNWA controlled the number of shares outlined in
Table 8 during CY 2008. The preferred and common acre-foot per share values were divided by
the number of months in which they can be used; for preferred shares it is 12 months and for
common shares it is 7 months. The shares controlled by SNWA during each month (using only
the number of shares controlled for the entire month) are multiplied by the acre-foot per share
per month to obtain an acre-foot value of MVIC water controlled by SNWA per month for
CY 2008.

The MVIC shares controlled by SNWA were either not diverted into MVIC’s system at Wells
Siding or allowed to flow into their distribution system for the purpose of maintaining head on
the ditches before being returned back to the mainstream of the Muddy River. Any water
represented by SNWA controlled shares, which were diverted at Wells Siding, are included on
MVIC’s seasonal (winter and summer) water schedules (Appendix I). Based on these schedules,
SNWA received a “turn” on the various ditches, and SNWA'’s shares were delivered to the
Muddy River channel.
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Table 8 - Quantification of SNWA Controlled MVIC Shares in CY 2008

January February March April May June July August September October November December Total
Water Availiable to MVIC (AF From Table 5) 2,065 1,886 1,993 1,874 1,810 1,455 1,372 1,200 1,123 1,603 1,676 1,878 19,935
Acre-Feet Per Share Per Month
Common AF/S 0.10 0.09 0.10 0.09 - - - - - 0.08 0.08 0.09 0.64
Preferred AF/S 0.64 0.58 0.61 0.58 0.74 0.60 0.56 0.49 0.46 0.49 0.52 0.58 6.86
Owned by SNWA
Common Shares 1,921 1,921 1,921 1,921 1,921 1,932 1,932 2,071 2,077 2,098 2,098 2,098
Preferred Shares 682] 682 682 682 682 696 707 746 747 762 762 763]
Leased Back to Seller
Common Shares 304 304 304 304 304 304 304 304 304 376 376 376
Preferred Shares 217| 217 217 217| 217] 217 217 217 217 228 228 228]
Leased by SNWA
Common Shares - - - - - - - - - 562 562 562
Preferred Shares - - - - - - - - - 243 243 243
Controlled = (Owned - Leased Back + Leased)
Common Shares 1,617 1,617 1,617 1,617 1,617 1,628 1,628 1,767 1,772 2,284 2,284 2,284
Preferred Shares 465 465 465 465 465 479 490 530 530 777 777 778
Water Controlled (AF) = (Shares Controlled x Acre
Foot Per Share)
Common (AF) 166 151 160 150 - - - - - 181 190 213 1,211
Preferred (AF) 296 270 286 269 346 287 276 261 245 384 402 450 3,772
Total (AF) 462 421 446 419 346 287 276 261 245 565 592 663 4,983
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Land Fallowing within MVIC’s Place-of-Use

As described in the Upper Muddy River section of this report, the agricultural areas along the
Muddy River were digitized using the 2006 NAIP data. Prior to CY 2008, SNWA has utilized
available annual 1-ft pixel resolution imagery to determine agricultural practices within MVIC
and refine the agricultural polygons. During the summer of 2008, SNWA funded 6-inch pixel
resolution aerial photography specifically for the purpose of Tributary Conservation ICS
verification. The aerial photography flights have been strategically scheduled to occur 4-times
per year to assure they are capturing the agricultural activities during the summer and winter
seasons. As seen on Figure 6, the high quality photography allows for an extremely accurate
determination of fallowed vs. irrigated field. The aerial photography combined with ground-
truthing and discussions with, MVIC’s General Manager, ensure the highest degree of accuracy
in determining the actual irrigated acreage on the Lower Muddy River. Reclamation staff
accompanied SNWA staff during the ground-truthing of the November 2008 flight to observe the
methods being used and to assist in verifying fallowed and irrigated acreage.

Figure 7 illustrates MVIC’s service area and depicts the extent of the 1974 PBU map which is
comprised of three individual maps which were accepted by the Nevada State Engineer’s office
as part of MVIC’s water right certificates. Figures 8 through 13 depict these PBU maps, as well
as the August and November 2008 aerial photography overlaid with the ground-truthed fallowed
and irrigated acreage.

The November and August 2008 6-inch aerial photography have been used to determine the
fallowed and irrigated acreage within MVIC’s service area during the summer and winter
seasons of CY 2008. For the January to April 2008 portion of the winter season, aerial
photography from August 2008 was used to calculate the irrigated acreage within MVIC. The
August 2008 imagery was used because 6-inch aerials were not available during this early winter
period of CY 2008, and the August photography ensures a clear distinction between irrigated
fields and fallowed fields with natural, weedy vegetation, since the summer heat dries or
extremely stresses the weeds. Use of the August imagery also provides a conservative estimate
of the irrigated acreage during this early winter period, because there was no doubt less
agriculture occurring in the winter than the more active summer season.

For the summer 2008 irrigation season (May 1 to September 30), aerial photography from
August 2008 was used to directly determine the summer season irrigated acreage. This
photography, as mentioned above, provided the best data for identifying actively irrigated
acreage compared to fallowed fields with natural, weedy vegetation. For the winter irrigation
season (October 1 to December 31), aerial photography from November 2008 was used to
accurately determine irrigated acreage, following the initiation of SNWA’s recent leases and
purchases of MVIC shares.

Table 9 details the irrigated and fallowed acreage by season (on a monthly basis) and crop type
as measured and ground-truthed by SNWA. This acreage was verified by MVIC’s General
Manager during various meetings. Land determined not irrigable either from urbanization or
dense overgrowth was derived by subtracting the measured irrigated and fallowed lands from the
certificated maximum acreage within MVIC’s POU of 2,784.75 acres.
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Table 9 - Irrigated, Fallowed, and Non-Irrigable Lands within MVIC’s POU

2008

January February March April May June July August |September| October | November| December
MVIC Ag: - - - - - - - - - - - -
Alfalfa 634.19 634.19 634.19 634.19 634.19 634.19 634.19 634.19 634.19 631.85 631.85 631.85
Sudan 27.06 27.06 27.06 27.06 27.06 27.06 27.06 27.06 27.06 27.06 27.06 27.06
Bermuda 172.72 172.72 172.72 172.72 172.72 172.72 172.72 172.72 167.83 167.83 167.83 167.83
Orchard 41.80 41.80 41.80 41.80 41.80 41.80 41.80 41.80 41.79 41.80 41.80 41.80
Total Ag 875.77 875.77 875.77 875.77 875.77 875.77 875.77 875.77 870.87 868.54 868.54 868.54
Total Fallow 1,506.53 | 1,506.53 | 1,506.53 | 1,506.53 | 1,312.43 | 1,312.43 | 1,312.43 | 1,312.43 | 1,312.43 | 1,327.01 | 1,327.01 | 1,327.01
Not Irrigable 402.45 402.45 402.45 402.45 596.55 596.55 596.55 596.55 601.45 589.20 589.20 589.20
Total POU 2,784.75 | 2,784.75 | 2,784.75 | 2,784.75 | 2,784.75 | 2,784.75 | 2,784.75 | 2,784.75 | 2,784.75 | 2,784.75 | 2,784.75 | 2,784.75
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Figure 6 - Example of Detailed 6-inch Aerial Photography on the Lower Muddy River
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Figure 7 - Muddy Valley Irrigation Company (MVIC) Service Area and Extent of Each Individual 1974 PBU
Map Depicted in Figures 7 through 12. Detailed Areas Highlighted in the Black Boxes Reference
the Location of the Detailed Photography in Figure 6
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Muddy River- Moapa Valley 1

Aug. 2008 Irrigated Areas
ﬂ Place of Use Area

ﬂ Irrigated Areas
[j Fallowed Areas

Figure 8 - Upper Section of MVIC Service Area Showing 1974 Proof-of-Beneficial-Use (top) Overlaid on the August 2008 Aerial Photography with
Mapped Agricultural Land Use (bottom)
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Figure 9 - Upper Section of MVIC Service Area Showing 1974 Proof-of-Beneficial-Use (top) Overlaid on the November 2008 Aerial Photography with
Mapped Agricultural Land Use (bottom)
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Figure 10 - Middle Section of MVIC Service Area Showing 1974 Proof-of-Beneficial-Use (top) Overlaid on the August 2008 Aerial Photography with
Mapped Agricultural Land Use (bottom)
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Figure 11 - Middle Section of MVIC Service Area Showing 1974 Proof-of-Beneficial-Use (top) Overlaid on the November 2008 Aerial Photography with
Mapped Agricultural Land Use (bottom)
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Figure 12 - Lower Section of MVIC Service Area Showing 1974 Proof of Beneficial Use (top) Overlaid on the August 2008 Aerial Photography with
Mapped Agricultural Land Use (bottom)

26
SE ROA 43890

JA_13619



SE ROA 43891

JA_13620



Figure 13 - Lower Section of MVIC Service Area Showing 1974 Proof-of-Beneficial-Use (top) Overlaid on the November 2008 Aerial Photography with
Mapped Agricultural Land Use (bottom)
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Verification of ICS Water Reaching Lake Mead

Since the entire flow of the Muddy River is decreed, it is important to perform a water balance
on the Lower Muddy River to verify that the water to which SNWA is claiming Tributary
Conservation ICS credits is reaching Lake Mead. This water balance is outlined in Exhibit A of
the Forbearance Agreement and approved ICS Plan as follows:

Flows measured by USGS at the Glendale gage

- (minus) consumptive uses by agriculture below the Glendale gage

- (minus) direct uses by industry below the Glendale gage

- (minus) channel evapotranspiration below Glendale gage to Lake Mead

- (minus) evapotranspiration from the managed acreage on the Overton Wildlife
Management Area (OWMA)

= Total Flow to Lake Mead (Elevation 1,220 AMSL)

This comprehensive water balance uses the Muddy River at Glendale gage as the input, which
was also used to calculate the acre-feet per share associated with MVIC shares. To account for
consumptive uses in the riparian corridor and agricultural areas, detailed GIS coverages
delineating the ground-truthed fields and mapped riparian corridors, combined with Lower
Colorado River Accounting System (LCRAS) data were used to derive consumptive uses by
crops and plants influenced by the Muddy River. Other consumptive uses by industry and open
water evaporation were also calculated. The resulting outflow is a combination of surface flow
measured at the USGS gage 09419507 Muddy River at Lewis Avenue near Overton Nevada
(Lewis Avenue gage) and underflow to Lake Mead, bypassing this gage. Downstream of the
Lewis Avenue gage, consumptive uses of Muddy River water by the Nevada Division of
Wildlife’s Overton Wildlife Management Area (OWMA) are deducted from the total flows to
Lake Mead. A final comparison is then made to ensure that the conserved Muddy River water
reaching Mead exceeds or is equal to SNWA’s Muddy River ownership.

An itemized seasonal calculation of the water balance is presented in Table 15. The following
sub-sections describe each component of the water balance. When data used in the water
balance is described, a reference is given to the row in Table 15 where the data was applied.

Glendale Gage Flows

As previously discussed in the Section “Divertible Flows by MVIC at Wells Siding,” the water
used by MVIC equals the Glendale gage flows minus: 1) flood flows, 2) consumptive uses by
phreatophytes in the riparian corridor between the Glendale gage and Wells Siding, and 3) Upper
Muddy River rights owned or leased by SNWA. This “divertible flow” is used as the inflow
component of the water balance verification.

The Glendale gage, for the purposes of calculating Tributary Conservation ICS credits, is
believed to capture all surface water flows entering the lower reach of the Muddy River. The
gage is located in a narrow cut of carbonate rocks that are tilted almost vertically due to a thrust
fault. Any shallow alluvial underflow is thought to ramp up and be measured by the gage.
Downstream of the narrows, the Muddy River enters the lower reach of the Muddy River and the
floodplain begins to widen, until reaching Wells Siding. The Muddy River, downstream of
Wells Siding, is an incised narrow channel that has artificially been constrained to facilitate
farming on the river’s historic floodplain. The Glendale gage, Wells Siding, vegetated areas, and
open water bodies discussed in this section are shown on Figure 14.
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Figure 14 - Map of Lower Muddy River Depicting Phreatophyte Areas, Open Water Bodies, and the Overton
Wildlife Management Area
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Crop, Phreatophyte, and Open Water Consumptive Use
Lower Colorado River Accounting Study (LCRAS)

To calculate ET demands by crops and phreatophytes on the Muddy River, a literature search for
ET data with a long period-of-record and monthly time-step data was performed. The LCRAS
was chosen because it contained monthly data in a similar climate for a relatively long period,
1995-2006.

LCRAS is conducted annually by Reclamation to assist with determining consumptive water use
along the Lower Colorado River. The LCRAS ET rates are determined by collecting data from
meteorological towers, determining potential ET, and applying various crop coefficients to the
ET values.

The LCRAS data chosen for use in this analysis are from the Fort Mojave Indian Reservation
along the Lower Colorado River in California (Figure 15). This is the most northern area
examined in LCRAS and most closely represents climatic conditions of the Lower Muddy River.
The Fort Mojave Area is, however, at a lower elevation and experiences higher temperatures
than the Lower Muddy River, resulting in higher ET values. This makes the Fort Mojave ET
values conservative, overestimating the actual ET demand in the Lower Muddy River.

Application of LCRAS to the Lower Muddy River

Phreatophyte vegetation on the Lower Muddy River has been mapped and classified using the
Anderson-Ohmart classification system. LCRAS uses a classification system that slightly differs
from the Anderson-Ohmart system. To apply ET rates from LCRAS to the Lower Muddy River,
the two vegetation classification systems were correlated. Table 10 shows the correlation and
gives the relative acreage of each vegetation type mapped between Wells Siding and Lake Mead.

The equation used in this analysis for calculating ET by phreatophytes is therefore:

Phreatophyte ET Demand in af = (Riparian Phreatophyte Acreage) x [(Correlated LCRAS ET Rate)

The LCRAS “Sc-low” phreatophyte classification was used for all of the salt-cedar
classifications in the Anderson-Omart classification and is supported by a recent USGS
Scientific Investigations Report 2008-5116 titled Quantifying Ground-Water and Surface-Water
Discharge from Evapotranspiration Processes in 12 Hydrographic Areas of the Colorado
Regional Ground-Water Flow System, Nevada, Utah, and Arizona. The purpose of the report is
to estimate ground and surface water discharge from the 12 hydrographic basins via ET. For this
study the USGS placed ET measurement sites in various locations in Utah, Arizona, and Nevada
including in the Upper Muddy and Lower Virgin Rivers. The Virgin River ET station was
placed in a “dense woodland vegetation” area which was predominantly salt-cedar. The Virgin
River site measured an annual ET rate of 3.9 feet per year without subtracting precipitation. This
rate is less than the LCRAS SC-Low value of 4.39 feet per year using LCRAS Fort Mojave data.
The USGS’s Muddy River ET site was located in a stand of Mesquite trees, in the Upper Muddy
River. The USGS value of 3.6 feet per year (without subtracting precipitation) is more than 1 ft
less than the LCRAS “Ms-high” value of 5.0 feet per year.
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The USGS study demonstrates that by correlating the LCRAS Sc-low and Ms-high
classifications to salt cedar and mesquite on Lower Muddy River a conservative estimate of ET
can be determined. These variations in ET rates demonstrate the challenges of trying to estimate
ET over large areas, as ET can only be physically measured at a single point. Conditions such as
soil type, depth to groundwater below land surface, and calculation method used can all affect
ET rates greatly. Comparison of the LCRAS rates used by SNWA (Sc-low) in the water balance
(in this analysis) to the measurements performed by the USGS show that using the LCRAS rates
tend to slightly overestimate ET along the Lower Muddy River based these recent reports.

The agricultural crop types in LCRAS were directly correlated with crops types on the Muddy
River. Water use by crop type in LCRAS is adjusted for precipitation by using an effective
precipitation coefficient. To more accurately represent conditions on the Lower Muddy River,
provisional precipitation data recorded for CY 2008 by the Overton Nevada Community
Environmental Monitoring Program (CEMP) Weather Station (http://www.cemp.dri.edu/) was
used for calculating the effective precipitation used to derive crop consumptive uses. The
equation for calculating Crop ET is listed below. The crop rates adjusted to Overton Nevada
Precipitation are shown in Table 11.

Crop ET Demand in af = (Crop Acreage) x [(Correlated LCRAS ET Rate) — (Overton CEMP Effective Precipitation)]
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Figure 15 - Fort Mojave LCRAS Area in Relation to the Lower Muddy River
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Riparian Corridor from Wells Siding to Lake Mead

Table 10 - LCRAS Vegetation Types Used to Correlate Anderson-Omart Vegetation Types with Acreages of

Anderson Ohmart Mapped| Correlating Acres
Class LCRAS Class
A Low Veg 15.53
AW AW 7.85
Acacia Ms-high 0.81
Baccharis Low Veg 1.37
C CW 0.13
CwW CwW 6.60
HM Ms-high 4.26
I Ms-high 2.03
L Ms-high 0.83
MA Marsh 20.00
RIV Open Water 211
SC Sc-low 97.73
SM Sc/ms 8.94
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Tables 11 through 13 in this section detail the calculations performed to estimate the amount of
consumptive uses by crops, phreatophytes, and open water. The Fort Mojave monthly ET rates
for the crops and phreatophytes adjusted for Overton, Nevada precipitation are in Table 11.

The measured acreages of each vegetation type and open water are in Table 12. Vegetation
mapping of the Muddy River riparian corridor was performed in 2006. Given the incised nature
of the channel, the total vegetated acreage along the riparian corridor has remained the same and
is anticipated to remain the same into the future. The phreatophyte acreages were mapped in the
field by biologists and verified using the high resolution 6-in aerial photography. The exact
acreage values for the phreatophytes and crops are shown in Table 12. The final consumptive
use calculations for the phreatophytes and crops are shown monthly in Table 13 and these results
are then shown seasonally on Rows B, F, and H in Table 15.

Vegetation acreage mapped for OWMA is also shown in Table 12. OWMA is the downstream
extent of MVIC’s service area and is located immediately above the full pool elevation of Lake
Mead. Water use by OWMA is described in the subsequent sections of this report.

Future ET Studies

To enhance the accuracy of ET consumptive use calculations along the Lower Muddy River,
SNWA has installed a meterological (MET) tower in the WSNA on the Upper Muddy River.
The primary purpose of this MET tower is to measure the meteorological parameters necessary
to calculate reference ET using the ASCE Standardized Reference ET Equation, the same
method used by The Arizona Meteorological Network (AZMET) and California Meteorological
Information System (CMIS) for the LCRAS program. The reference ET calculated from the
WSNA MET tower could then be multiplied by the LCRAS crop coefficients to obtain a more
accurate ET consumptive use estimate for the Lower Muddy River.

SNWA'’s MET tower has been operational since June 2008. The reference ET data collected
compared to the Fort Mojave Reference ET exhibits a similar trend although with slightly lower
values as shown on Figure 16. These slightly lower values are to be expected as the Muddy
River is at a higher elevation and latitude than Fort Mojave. SNWA will continue collecting
MET data and is anticipating using the data from the Upper Muddy River MET tower in the
CY 2009 ICS Certification Report.
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Figure 16 - SNWA Reference ET and Precipitation Compared to Fort Mojave

Open Water Evaporation

Open water bodies on the Lower Muddy River include Bowman Reservoir, the Muddy River
channel, and a few small ponds on the OWMA. Bowman Reservoir is used by MVIC to
augment irrigation flows during the summer irrigation season. The 3,000 to 4,000 af capacity
reservoir is filled during the winter irrigation season with no outflows. Filling usually begins in
December or January and is completed by March. In the summer season, water is released from
the reservoir to supplement agricultural demands of the irrigation system and help manage the
distribution system to meet water orders. By November the outflow of the reservoir is generally
turned off and refilling begins again.

The open water evaporation rate used for Bowman Reservoir, the Muddy River channel, and the
ponds on the OWMA was 7.50 feet per year. This value is the open water evaporation rate
determined and published by the USGS for Lake Mead. The monthly average evaporation data
was published in the USGS SIR 2006-5252 titled Evaporation from Lake Mead, Arizona, and
Nevada, 1997-99. The average monthly evaporation data from the report can be found in
Table 11. The acreage of Bowman Reservoir and other open water can be found in Table 12,
and the total evaporative loss can be found in Table 13 and in Row G of Table 15. It is important
to note that the water surface elevation of Bowman Reservoir was not tracked during CY 2008,
so the maximum surface area was assumed for all 12 months of the year, providing a
conservative determination of the actual ET by over-estimating the surface area in the summer
months. The filling and emptying of Bowman Reservoir is shown in Rows J and K of Table 15.
Since there are not any measuring devices on the inlet or outlet of the reservoir a filling and
emptying value of 1,868 afy was estimated by estimating the number of days it took to fill the
reservoir times the estimated inflow rate of 10cfs.
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Table 11 - ET Rates in Feet for the Lower Muddy River from LCRAS USGS, and CEMP

Fort Mohave ET Rates in feet

Average 1995 - 2007 Minus Overton 2008 Precipitation Data

January February March April May June July August September October November December Total
Crops:
Alfalfa Perennial 0.20 0.33 0.42 0.56 0.68 0.73 0.69 0.66 0.56 0.40 0.23 0.24 5.70
Alfalfa-Annual 0.14 0.28 0.34 0.39 0.65 0.50 0.57 0.29 0.23 0.25 0.11 0.18 3.93
Small Grain 0.24 0.38 0.58 0.68 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.08 2.23
Orchard 0.13 0.18 0.28 0.45 0.66 0.70 0.67 0.64 0.51 0.38 0.23 0.15 4.98
Sudan Grass 0.00 0.00 0.14 0.43 0.83 0.97 0.89 0.35 0.03 0.00 0.00 0.00 3.64
Bermuda Grass 0.00 0.00 0.00 0.27 0.65 0.71 0.68 0.63 0.50 0.05 0.00 0.00 3.49
Seasonal Wetland 0.29 0.36 0.37 0.34 0.33 0.21 0.40 0.41 0.33 0.44 0.27 0.22 3.97
Phreatophytes:
AW 0.08 0.10 0.20 0.41 0.69 0.80 0.76 0.68 0.51 0.31 0.12 0.07 4.73
cw 0.08 0.10 0.21 0.44 0.74 0.84 0.79 0.71 0.53 0.33 0.13 0.07 4.97
Low Veg 0.09 0.10 0.20 0.37 0.61 0.67 0.67 0.59 0.50 0.32 0.14 0.07 4.33
Marsh 0.07 0.08 0.37 0.74 0.92 0.96 0.91 0.82 0.67 0.27 0.07 0.06 5.94
Ms-High 0.08 0.10 0.21 0.43 0.71 0.82 0.77 0.70 0.57 0.38 0.16 0.07 5.00
Sc-ms 0.08 0.10 0.20 0.46 0.81 0.95 0.89 0.80 0.61 0.36 0.14 0.07 5.47
Sc-Low 0.07 0.08 0.14 0.29 0.61 0.77 0.73 0.66 0.54 0.33 0.12 0.05 4.39
Open Water Evaporation * 0.30 0.40 0.60 0.60 0.80 0.80 0.80 0.70 0.80 0.70 0.60 0.40 7.50
Precipitation : 0.04 0.01 0.00 0.00 0.03 0.00 0.01 0.02 0.00 0.03 0.04 0.04 0.22
1- USGS SIR 2006-5252 Evaporation from Lake Mead, Arizona, and Nevada, 1997-99.
2 - Overton Nevada Community Environmental Monitoring Program (CEMP) Weather Station (http://www.cemp.dri.edu/)
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Table 12 - Measured Acreages of Crops, Phreatophytes, and Open Water on the Lower Muddy River

Acreages of Agriculture, Phreatophytes, and Open Water in the Lower Muddy River
2008

January | February | March | April | May | June | July | August | September | October | November | December
Bowman Reservoir | 150.28 | 150.28 | 150.28 | 150.28 | 150.28 | 150.28 | 150.28 | 150.28 | 150.28 | 150.28 | 150.28 | 150.28
Riparian:
Sc_Low above Wells Siding 261.77 261.77 261.77 261.77 261.77 261.77 261.77 261.77 261.77 261.77 261.77 261.77
AW 7.85 7.85 7.85 7.85 7.85 7.85 7.85 7.85 7.85 7.85 7.85 7.85
Cw 6.73 6.73 6.73 6.73 6.73 6.73 6.73 6.73 6.73 6.73 6.73 6.73
Ms-High 7.92 7.92 7.92 7.92 7.92 7.92 7.92 7.92 7.92 7.92 7.92 7.92
Low Veg 16.90 16.90 16.90 16.90 16.90 16.90 16.90 16.90 16.90 16.90 16.90 16.90
Marsh 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00
Sc-Low 97.73 97.73 97.73 97.73 97.73 97.73 97.73 97.73 97.73 97.73 97.73 97.73
Sc/ms 8.94 8.94 8.94 8.94 8.94 8.94 8.94 8.94 8.94 8.94 8.94 8.94
Open Water 2.11 2.11 2.11 2.11 2.11 2.11 2.11 2.11 2.11 2.11 2.11 2.11
Subtotal Below Wells Siding 168.18 168.18 168.18 168.18 168.18 168.18 168.18 168.18 168.18 168.18 168.18 168.18
Total 429.95 429.95 429.95 429.95 429.95 429.95 429.95 429.95 429.95 429.95 429.95 429.95
MVIC Ag:
Alfalfa 634.19 634.19 634.19 634.19 634.19 634.19 634.19 634.19 634.19 631.85 631.85 631.85
Sudan 27.06 27.06 27.06 27.06 27.06 27.06 27.06 27.06 27.06 27.06 27.06 27.06
Bermuda 172.72 172.72 172.72 172.72 172.72 172.72 172.72 172.72 167.83 167.83 167.83 167.83
Orchard 41.80 41.80 41.80 41.80 41.80 41.80 41.80 41.80 41.79 41.80 41.80 41.80
Total 875.77 875.77 875.77 875.77 875.77 875.77 875.77 875.77 870.87 868.54 868.54 868.54
OWMA:
Alfalfa / Small Grain 92.47 92.47 92.47 92.47 92.47 119.72 119.72 119.72 119.72 64.64 64.64 64.64
Seasonal Wetland 155.16 155.16 155.16 155.16 - - - - - 155.16 155.16 155.16
Sudan - - - - 8.43 8.43 8.43 8.43 8.43 8.43 8.43 8.43
Open Water 31.88 31.88 31.88 31.88 31.88 31.88 31.88 31.88 31.88 31.88 31.88 31.88
Total 279.51 279.51 279.51 279.51 132.78 160.03 160.03 160.03 160.03 260.11 260.11 260.11
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Table 13 - Acre-Foot Values for Consumptive Uses of Crops, Phreatophytes, and Open Water on the Lower Muddy River

Total ET in Acre Feet
2008
January | February | March | April | May | June | July | August | September | October | November | December | Total

Bowman Reservoir | 38.57 | 58.23 | 90.17 | 90.17 | 116.34 | 120.22 | 119.47 | 102.82 | 120.22 | 100.56 | 83.53 | 54.23 | 1,095
Riparian:

Sc_Low above Wells Siding 18.32 20.94 36.65 75.91 159.68 201.56 191.09 172.77 141.36 86.38 3141 13.09 1,149
AW 0.63 0.79 1.57 3.22 5.42 6.28 5.97 5.34 4.00 2.43 0.94 0.55 37
Cw 0.54 0.67 141 2.96 4.98 5.65 5.32 4.78 3.57 2.22 0.87 0.47 33
Ms-High 0.63 0.79 1.66 341 5.62 6.49 6.10 5.54 4.51 3.01 1.27 0.55 40
Low Veg 1.52 1.69 3.38 6.25 10.31 11.32 11.32 9.97 8.45 5.41 2.37 118 73
Marsh 1.40 1.60 7.40 14.80 18.40 19.20 18.20 16.40 13.40 5.40 1.40 1.20 119
Sc-Low 6.84 7.82 13.68 28.34 59.62 75.25 71.34 64.50 52.77 32.25 11.73 4.89 429
Sc/ms 0.72 0.89 1.79 4.11 7.24 8.49 7.96 7.15 5.45 3.22 1.25 0.63 49
Open Water 0.54 0.82 1.27 1.27 1.63 1.69 1.68 144 1.69 141 117 0.76 15
Subtotal Below Wells Siding 12.82 15.07 32.16 64.36 113.22 134.37 127.89 115.12 93.84 55.35 21.00 10.23 795
Total 31.14 36.01 68.81 140.27 272.90 335.93 318.98 287.89 235.20 141.73 52.41 23.32 1,944
MVIC Ag:

Alfalfa 128.53 206.11 266.36 355.15 431.25 462.96 437.59 418.57 355.15 251.27 146.80 154.38 3,614
Sudan - - 3.79 11.64 22.46 26.25 24.08 9.47 0.81 - - - 99
Bermuda - - - 46.63 112.27 122.63 117.45 108.81 83.92 8.00 - - 600
Orchard 5.55 7.32 11.70 18.81 27.59 29.26 28.01 26.75 2131 15.79 9.71 6.45 208
Total 134.08 213.43 281.85 432.23 593.57 641.10 607.13 563.60 461.19 275.06 156.51 160.83 4,521
OWMA:

Alfalfa / Small Grain 22.44 34.68 53.63 36.06 60.11 59.86 68.24 34.72 27.54 16.01 0.15 5.45 419
Seasonal Wetland 45.41 55.08 57.41 52.75 - - - - - 67.91 42.26 34.81 356
Sudan - - - - 7.00 8.18 7.50 2.95 0.25 - - - 26
Open Water 8.18 12.35 19.13 19.13 24.68 25.50 25.34 21.81 25.50 21.33 17.72 11.50 232
Total 76.00 102.11 130.17 107.94 91.79 93.54 101.08 59.48 53.29 105.25 60.13 51.76 1,033
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Industrial Consumptive Use

A portion of MVIC’s shares have been purchased and leased by Simplot, a sand and minerals
operation in Overton, Nevada, which is using the water represented by the shares they control for
slurrying and washing sand for glass production. The water is 100% consumptively used, so the
water represented by the shares controlled by Simplot is subtracted in its entirety from the water
balance.

In 2008, Simplot controlled 235.003 preferred and 315.67 common shares (personal
communication with Scott Millington, MVIC Manager, April 2009). Using the acre-foot per
share values of 6.86 af/share preferred and 0.64 af/share common, Simplot consumptively used
1,816 af of MVIC water in CY 2008. While the water delivered to Simplot is not directly
measured, they are located at the end of the ditch and are subject all users upstream obtaining
their rights. Even SNWA'’s rights are taken on turn and returned to the natural channel above
Simplot. Therefore, calculating their use as 100% of their controlled shares, ensures a
conservative estimate for their annual use. The monthly breakdown of Simplot’s consumptive
use is shown in Row E of the Water Budget Table 15.

Total Flows Passing Lewis Avenue Gage

Lewis Avenue in Overton is generally considered to be the lower most extent of agricultural uses
within MVIC’s. The OWMA is located downstream of the Lewis Avenue gage and abuts Lake
Mead. Discharge data for CY 2008 at the Lewis Avenue gage is shown in Table 14, which
measured approximately 10,700 af in CY 2008. The flow data from this gage was not filtered
for flood flows since the flow data merely represents an intermediate measurement point
between the Glendale gage and Lake Mead and is not a direct input into the water balance.
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Table 14 - USGS Muddy River at Lewis Avenue at Overton NV Gage Record for CY 2008

09419507 Muddy River at Lewis Avenue at Overton, NV - Units cfs

SE ROA 43906

Day Jan-08| Feb-08 Mar-08| Apr-08 May-08| Jun-08| Jul-08| Aug-08| Sep-08 Oct-08 Nov-08| Dec-08 |Total
1 8 5 30 15 10 12 5 12 15 15 17 8
2 11 5 26 16 10 10 6 24 8 12 21 7
3 11 5 23 12 19 15 13 16 4 10 24 7
4 8 7 19 20 17 18 24 12 7 13 22 7
5 5 5 16 16 19 23 18 7 9 45 28 7
6 6 7 14 17 16 17 14 7 12 40 26 7
7 8 7 18 13 9 14 10 17 18 28 26 7
8 4 7 22 11 13 9 8 17 16 16 24 9
9 6 5 21 14 16 9 8 24 13 12 21 10
10 8 7 16 15 16 11 13 19 10 9 26 10
11 8 9 13 16 16 10 20 15 8 10 31 11
12 6 7 10 16 12 15 20 10 6 9 27 11
13 5 7 26 18 12 20 29 11 6 25 30 11
14 4 14 28 17 19 15 17 11 18 25 31 11
15 7 13 20 12 22 10 17 9 19 26 29 15
16 4 15 12 16 14 9 14 19 13 26 28 18
17 5 15 10 12 10 8 12 18 9 21 32 18
18 4 17 10 12 9 9 21 10 9 17 27 16
19 4 16 17 15 9 18 20 7 9 14 22 15
20 4 20 21 16 10 18 14 6 9 21 18 15
21 4 31 17 16 17 13 10 5 19 26 16 16
22 4 29 16 15 25 9 7 5 25 26 22 17
23 4 26 10 17 15 8 10 15 18 21 25 14
24 7 28 12 15 18 7 12 20 16 16 25 14
25 6 21 15 15 14 10 19 15 11 18 29 15
26 6 26 17 18 14 20 22 14 12 16 21 19
27 7 25 20 17 10 19 17 6 11 20 9 18
28 6 27 22 18 21 13 11 6 18 28 9 14
29 7 24 15 14 26 8 6 6 28 26 9 13
30 6 0 14 14 20 5 5 11 18 26 8 13
31 5 0 14 0 14 0 7 19 0 26 0 14

4

Mean 6 14 18 15 15 12 14 13 13 21 22 12

Cnt 31 31 31 31 31 31 31 31 31 31 31 31

Min 4 0 10 0 9 0 5 5 0 9 0 7

Max 11 31 30 20 26 23 29 24 28 45 32 19

Acre Feet 370 852 1,077 908 933 755 848 775 779 1,275 1,354 765] 10,691
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Overton Wildlife Management Area

The OWMA is located just above the Muddy River’s confluence with Lake Mead, downstream
of the Lewis Avenue gage. OWMA is managed for migrating birds, hunting, and, most recently,
a refugia for Razorback suckers in a small impoundment called Honey Bee Pond. The managed
part of the facility, located above Lake Mead, is about 280 acres in size and consists of a series
of seasonal wetlands that are flooded in the winter for migrating waterfowl, along with several
fields of Alfalfa, Sudan grass, and Bermuda grass for bird habitat and minor farming, along with
Honey Bee Pond and a couple other small impoundments.

The OWMA receives most of its water directly from the Muddy River and is permitted to do so
under tail-water permits. In addition to the tailwater rights, OWMA owns shares in MVIC. In
2008, OWMA owned 398 afy of MVIC rights represented by 51.25 preferred and 80.50 common
shares (personal communication with Scott Millington, MVIC General Manager, April 2009).
MVIC water delivered to OWMA is diverted at Wells Siding and travels via ditch to OWMA,
therefore bypassing the Lewis Avenue gage.

The managed area of OWMA above Lake Mead uses approximately 1,032 afy, in addition to the
398 afy from MVIC shares, (Row O of Table 15) based on the type of vegetation/management
practices for OWMA lands above Lake Mead. Aerial photography and discussions with
Keith Brose, the OWMA Manager, were used to determine the appropriate LCRAS Vegetation
ET rates to apply to the managed areas.

Flows Entering Lake Mead and SNWA Tributary Conservation
ICS

After OWMA consumptive uses from the Muddy River are subtracted from the total flows
measured at the Lewis Avenue gage, the total outflows to Lake Mead as both surface- and under-
flows can be derived (Row P of Table 15). As outlined in Table 15, 12,794 af of Muddy River
water entered Lake Mead in CY 2008. In CY 2008, SNWA controlled 7,095 af of Muddy River
water rights (Row S). The difference between the total outflows to Lake Mead and rights held
by SNWA is 5,699 af (Row T). Since SNWA'’s rights fall within the total flow volume of water
reaching Lake Mead, SNWA created Tributary Conservation ICS with the full volume of rights
owned and controlled on the Muddy River — 7,095 af prior to the one-time deduction of 5% for
the benefit of additional system storage in Lake Mead.

Table 16 applies the results shown in Table 15 in the format of the Water Balance from
Exhibit A of the Forbearance Agreement.
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Table 15 - 2008 Muddy River Intentionally Created Surplus Water Balance Sheet

2008 Muddy River Intentionally Created Surplus Water Balance Sheet (all units in Acre-Feet)

Winter (Jan| Summer |Winter (Oct|
- Apr) (May-Sep) Dec) Total Row Reference
Muddy River at Glendale Gage 8,594 8,847 5,755 23,196 |A
Total Inflows To |Phreatophyte Consumptive use to Wells Siding 152 866 131 1,149 I8
Lower Muddy River|, oased Upper Muddy River Water Rights 625 1,019 468 2,112 |c
Acre-feet per Share Basis 7,817 6,962 5,156 19,935 |p=A-B-C
Simplot 652 670 489 1,811 |
. MVIC Crop Use 1,062 2,867 592 4,521 |F
Consumptive Uses
Above Lewis Bowman Reservoir Evaporation 277 579 238 1,094 |c
Avenue Phreatophyte Consumptive Use (Wells Siding to Lake
Mead) 124 584 87 795 |H
MVIC Consumptive Uses above Lewis Ave 2,115 4,700 1,406 8,221 JI=E+F+G+H
Bowman Reservoir |[Bowman Fill 934 - 934 1,868 |9
operations g man Release - 1,868 - 1,868 |k
Total Calculated Flows Passing Lewis Avenue 5,393 5,149 3,284 13,826 |L=A-B-1-J+K
Outflows from MVIC Fl M d at USGS Lewis A G 3,207 4,090 3,346 10,643
Service Area ows Measured at ewis Avenue Gage , \ , , M
Calculated Unmeasured Sub-Surface Flows 2,186 1,059 - 3,183 IN=L-M
Total Calculated Flows Passing Lewis Avenue 5,393 5,149 3,284 13,826 |L
Overton Wildlife
Management Area
Water Use OWMA Consumptive Use 416 399 217 1,032 Jo
Total Flows to Lake Mead 4,977 4,750 3,067 12,794 |Pp=L-0
Leased Upper Muddy River Water Rights 625 1,019 468 2,112 JQ
SNWA Water RightsMVIC Rights 1,748 1,415 1,820 4,983 IR
Total Muddy River Water Rights Controlled by
SNWA 2,373 2,434 2,288 7,095 Is=Q+R
Flow Check Difference Between total Flows to Lake Mead and
ow ~nee SNWA Water Rights 2,604 2,314 778 5699 |r-p-s
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Table 16 - Water Balance on Lower Muddy River as Defined in Exhibit A from the Forbearance Agreement Depicting the Volume of Tributary
Conservation ICS Created by SNWA in CY 2008

Water Balance from Exhibit A of Forbearance Agreement with CY 2008 Data (afy)

Flows measured by USGS at the Glendale gage 23,196
-lconsumptive uses by agriculture below the Glendale gage 4,521
-ldirect uses by industry below the Glendale gage 1,811
-lchannel evapotranspiration below Glendale gage to Lake Mead 3,038
-levapotranspiration from the managed acreage on the Overton Wildlife Management Area (OWMA) 1,032
=|Total Flow to Lake Mead (Elevation 1,220 AMSL) 12,794
-|Total Muddy River Water Rights Controlled by SNWA 7,095
=|Total Flows to Lake Mead are greater than SNWA Water Rights ~ crmmmemmn > YES
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Appendix A
Muddy River Exhibit A from Forbearance Agreement
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Exhibit A
Southern Nevada Water Authority
Virgin and Muddy Rivers Tributary Conservation,
Intentionally Created Surplus (ICS) Project

Summary: Nevada state water rights that predate the Boulder Canyon Project Act (BCPA) on
the Virgin River have a priority date of pre-1905 and were decreed by the Nevada Supreme
Court in 1927. The decree allocated 17,785 acre-feet per year (afy) to the Bunkerville and
Mesquite Irrigation Companies, which represents approximately 10% of the annual average flow
in the Virgin River above the Irrigation Companies.! The Southern Nevada Water Authority
(SNWA) currently owns shares in the Bunkerville Irrigation Company representing
approximately 3,700 afy of surface water rights.

On the Muddy River, water rights were decreed in 1920 and that decree allocated the entire flow
of the Muddy River. On the Lower Muddy River, the entire flow of the river is diverted by the
Muddy Valley Irrigation Company (MVIC) for agricultural use. SNWA currently owns shares
in the Muddy Valley Irrigation Company representing approximately 7,000 afy of surface water
rights and leases approximately 2,000 afy from the LDS Church, which are not represented by
MVIC shares. The LDS Church lease is for a term of 20 years, with the option to renew the
lease for an additional 20 years.

SNWA anticipates acquiring a total of approximately 30,000 afy of pre-BCPA water rights from
entities with rights on the Virgin and Muddy Rivers. Approximately one-third of this amount is
expected to come from the Virgin River and two-thirds from the Muddy River. This is
consistent with the flow volumes that were analyzed in the Final Environmental Impact
Statement, Colorado River Interim Guidelines for Lower Basin Shortages and Coordinated
Operations for Lake Powell and Lake Mead and in the analysis for Lake Mead for the Lower
Colorado River Multi-Species Conservation Program.

Retired agricultural water rights will be conveyed to Lake Mead’s Overton Arm. The pre-BCPA
water rights conveyed to Lake Mead represent the full right that is and has been historically used
for agricultural purposes and could have otherwise been diverted from the Virgin or Muddy
River and fully consumed by SNWA for municipal purposes.

Virgin and Muddy River rights conveyed to Lake Mead will either pass through their historic
points of diversion, flow through the irrigation company ditches and return to the mainstream of
the Virgin or Muddy River further downstream or will remain in the mainstream of the Virgin or
Muddy River. The full right documented to flow to Lake Mead will be accounted for as
Tributary Conservation ICS. -

Virgin and Muddy River water rights that will be utilized to create Tributary Conservation
pursuant to this Exhibit A of this Forbearance Agreement include both decreed Nevada state
water rights that have been in continuous use since at least 1927 and decreed Nevada state water
rights with an established history of use prior to 1927 but that have experienced periods of non-

! Annual average Virgin River flow for water years 1931 to 2006 at the U.S. Geological Survey (USGS) Virgin
River at Littlefield, AZ gage, No. 09415000 was 176,000 afy.
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use in the interim. Per this Exhibit A of this Forbearance Agreement, SNWA is specifically
allowed to utilize any and all pre-BCPA Virgin and Muddy River water rights decreed by a
Nevada State Court prior to 1928 to create Tributary Conservation ICS regardless of those water
rights history of use after 1928.

Specific Water Rights: The sources of water that would create Tributary Conservation ICS
credits covered by these two projects include:

1 Estimated 5,702 afy pursuant to 682 preferred shares in the Muddy Valley
Irrigation Company?

ii. Estimated 1,460 afy pursuant to 1,921 common shares in the Muddy River
Irrigation Company

iil. 2,001 afy pursuant to Certificate Nos. 6419, 25861, 26316, 26317 and 26318
(decreed Muddy River right not represented by MVIC shares).

iv. 3,710 afy pursuant to 350 shares of Bunkerville Irrigation Company stock’

V. Any other water rights represented by shares in the Bunkerville, Mesquite and
Muddy Valley Irrigation Companies and other pre-1929 decreed rights to the
Muddy and Virgin Rivers purchased or contractually acquired by SNWA.

Annual variations in the flow of the Muddy River from any cause will cause fluctuations in the
quantity of water available per share in the Muddy Valley Irrigation Company and reduce or
increase the quantity of Tributary Conservation ICS that is available.

Nevada State Approval: SNWA will acquire necessary approvals from the Nevada Division of
Water Resources to allow the Nevada state water rights to be conveyed to Lake Mead to create
Tributary Conservation ICS.

Plan for Creation and Verification of ICS: Pursuant to Sections 3.B. and 3.D. of the Interim
Guidelines for the Operation of Lake Powell and Lake Mead, SNWA shall annually submit a
plan to the Secretary of Interior. The annual plan will demonstrate the volume of water rights

? Muddy River water rights were decreed in 1920 by the Tenth (now Eighth) Judicial District Court. Water rights on the
lower Muddy River are divided into 2,432 preferred and 5,044 common shares of stock in the Muddy Valley Irrigation
Company.

# Uses of surface water in Nevada prior to the water law of 1905 are considered vested rights, the quantification of which
can only be judicially determined by a Nevada District Court in an adjudication proceeding. The Virgin River surface water
uses prior to 1905 have been adjudicated by the Virgin River Decree pursuant to Proof No. 02038 filed by the Bunkerville
Irrigation Company, and Proof No. 01968 filed by the Mesquite Irrigation Company. The Virgin River Decree was entered
by the Tenth (now Eighth) Judicial District Court on May 14, 1927.

The Decree adjudicated water rights to Virgin River surface flow for irrigation of 1,963.08 acres for a total of 17,785.50 acre
feet per year (AFY). The summer duty equals 1.0 cfs of flow for each 70 acres and the winter duty equals 1.0 cfs of flow for

each 100 acres for a total duty of 9.06 afy per acre. The summer period is the months of March through September and the
winter period is the months of October through February.
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owned and/or contractually controlled by SNWA on the Virgin and Muddy Rivers, including any
water rights in addition to those specified above that SNWA acquires subsequent to the
execution of this Forbearance Agreement. The annual plan will also demonstrate how the
Tributary Conservation ICS, as described in this Exhibit A will be created and accounted for to
Lake Mead. Such verification plan will, at a minimum, include:

Muddy River

The 1920 Muddy River Decree allocated the entire flow of the Muddy River; therefore it is
anticipated that accounting for Muddy River water at Lake Mead will require an annual
accounting of the rights owned by SNWA based on actual USGS gage flows and a water budget
of the flows on the Lower Muddy River as follows:

A. Muddy River Rights Owned by SNWA:

1. Upper Muddy River rights owned or contractually controlled by SNWA as
quantified in the Muddy River Decree.

2. Shares of the Muddy Valley Irrigation Company owned or contractually
controlled by SNWA. MVIC shares are quantified based on a percentage
of the total flows (divided by total shares) in the Muddy River at the
USGS Muddy River near Glendale, NV gage less the Upper Muddy River
rights owned or controlled by SNWA that reach the gage.

3. Nos. 1 and 2 represent the water SNWA would release into the Lower
Muddy River for the creation of ICS credits.

B. Muddy River Flows reaching Lake Mead will be calculated as follows:

Flows measured by USGS at Muddy River near Glendale, NV gage

- (minus) consumptive uses by agriculture below the Glendale gage

- (minus) direct uses by industry below the Glendale gage

- (minus) channel evapotranspiration below Glendale gage to Lake Mead

- (minus) evapotranspiration from the managed acreage on the Overton
Wildlife Management Area (WMA)

= Total Flow to Lake Mead

C. If the total amount represented in A is equal to or greater than the amount
calculated to reach Lake Mead in B, then SNWA shall be credited with the amount in B.

D. If the total amount in A is less than the amount in B, SNWA shall be
credited with the amount in A.

E. Because the total volume of water SNWA currently owns and controls on
the Muddy River represents a relatively small percentage of the total flow, conveyance
losses of SNWA'’s current rights are negligible.
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F. The total Muddy River flow reaching Lake Mead as calculated in B Above
includes flows at the USGS Muddy River at Lewis Avenue at Overton, NV gage located
just upstream of the Overton Wildlife Management Area and unmeasured underflow.

Virgin River

Because the Virgin River Decree allocated just 10% of the average annual flow in the Virgin
River (17,785.50 afy) to irrigate 1,963.08 acres, Tributary Conservation ICS from the Virgin
River can be calculated based on the reduction in agricultural acreage as follows:

Virgin River Calculation:

Decrease in total agricultural acreage decreed in the Bunkerville or
Mesquite Irrigation Companies calculated using remote sensing and a
Geographic Information System (as limited by the shares controlled by
SNWA and the acreage it represents)

x the decreed duty per acre (9.06 acre-feet per acre)
= Flows to Lake Mead

Maximum ICS Created Under this Exhibit: Maximum amount of ICS that may be created by
SNWA from these projects in one calendar year is limited to 50,000 acre-feet of Virgin and
Muddy River water.

Use of SNWA 1989 Virgin River Rights: SNWA will not use Permit Nos. 54077 and 58591
(Nevada state permits for combined duty of 113,000 afy) in the future to support new
development on the lands being fallowed near the Virgin River, excepting 5,000 acre-feet of
such rights that SNWA is obligated to transfer to the Virgin Valley Water District and which
SNWA cannot encumber.

In Witness of this Exhibit A to the Forbearance Agreement executed contemporaneously
herewith, the Parties affix their official signatures below, acknowledging approval of this
document on the /3'”7 day of i Xeombe o 2007,

Approved as to form: THE STATE OF ARIZONA acting
through the ARIZONA
DEPARTMENT OF WATER
RESOURCES

By: v&\v ) e By:
w. PatricW ‘ Herbert Guenther
Chief Couwnrtsg Director
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Attest:

By: y/d

Edward W. Smith
General Manager

Attest and Approved:
By:
n Penn Carter
Legal Counsel

Appro edastof m:

obert  greaves
ity A orney

Approved as to form.

By: /3&/5@%&7\

Steven B. Abbott
Legal Counsel

Approved as to form:
By: WJ%( ‘

Karen L. Tachiki
General Counsel

PALO VERDE IRRIGATION
DISTRICT

Charles VanDyke

Chair

IMPERIAL IRRIGATION DISTRICT

By:
Stella Altamirano-Mendoza
President
THE CITY OF NEEDLES
By:
f Williams
Mayor

COACHELLA VALLEY WATER
DISTRICT

By:

Steven B. Robbins
General Manager/Chief Engineer

THE METROPOLITAN WATER
DISTRICT OF SOUTHERN

SE ROA 43918

JA_13647



Approved as to form:

%,L/Z:Z,’.,r/

hn J ﬁntsmmger
Deputy General Counsel

Approved as to form:

g4

o

Jennifer T. Crandell
Deputy Attorney General

SOUTHERN NEVADA WATER
AUTHORITY

By: p M&m

\ Patricia Mulroy
General Manag

COLORADO RIVER COMMISSION
OF NEVADA

By: /\ /24“‘

George M. Caan
Executive Director
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Appendix B

Plan of Creation
Submitted to the Bureau of Reclamation and
Letter of Acceptance
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& SOUTHERN NEVADA WATER AUTHORITY

1001 South Valley View Boulevard » Las Vegas, NV 89153
(702) 258-3939 = snwa.com

September 10, 2008

Ms. Lo Gray, Regional Director
Burean of Reclamation

Lower Colorado Regional Office
P.O. Box 61470

Boulder City, Nevada 89006

Dear Ms. Gray:;

SUBJECT: SOUTHERN NEVADA WATER AUTHORITY PLANS OF CREATION FOR MUDDY AND
VIRGIN RIVER TRIBUTARY CONSERVATION INTENTIONALLY CREATED SURPLUS,
CALENDAR YEARS 2008 AND 2009

Enclosed are the Southern Nevada Water Authority’s (Authority) 2008 and 2009 Intentionally Created Surplus
(ICS) Tributary Conservation Plans of Creation (Plans) for the Muddy and Virgin Rivers in Nevada. Qur Plans
describe how we intend to meet all the requirements as outlined in Section 3 of the Colorado River Interim
Guidelines for Lower Basin Shortages and Coordinated Operations for Lake Powell and Lake Mead (Guidelines).

As you know, the Guidelines require a Contractor to enter into a Delivery Agreement with the United States of
America (United States) and a Forbearance Agreement with Lower Colorado River Basin (Lower Basin) Contract
holders to create and take Tributary Conservation ICS. The Authority and Colorado River Commission entered
into a Delivery Agreement with the United States and a Forbearance Agreement with Lower Basin Contract
holders on December 13, 2007. Exhibit A of the Forbearance Agreement describes the surface water rights on the
Muddy and Virgin Rivers, pre-dating June 25, 1929, which the Authority plans to use to create Tributary
Conservation ICS, and describes how the flows reaching Lake Mead will be calculated,

The attached Plans are consistent with the Guidelines, Forbearance Agreement, and Delivery Agreement. The
Authority anticipates creating Tributary Conservation ICS during calendar years 2008 and 2009 in the volumes
indicated below:

Calendar Potential Volume, in acre-feet/year
Year Cited in Plans of Creation
Virgin Muddy Total
2008 ’ 5,000 11,000 16,000
2009 14,000 16,000 30,000

If you have any questions, please contact William Rinne at 702-691-5255.

Sincerely,

Kay Brow

Deputy General Manager
Engineering and Operations

KB:WR:IJ:cc
Enclosures

ce: William E. Rinne, Director, Surface Water Resources, SNWA

George Caan, Director Colorado River Commission of Nevada

‘ SNWA MEMBER AGENGIES
Big Bend Water District » Boulder City « Clark County Water Reclamation District » City of Henderson « City of Las Vegas = City of Norlg‘EVﬁUKs f@g\?l?y Water District
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Muddy River Intentionally Created Surplus (ICS)
Tributary Conservation Plan of Creation
Calendar Year 2008 and 2009

Introduction

The Secretary of Interior (Secretary) issued a Record of Decision for Colorado River
Interim Guidelines for Lower Basin Shortages and the Coordinated Operations for Lake
Powell and Lake Mead (Guidelines) on December 13, 2007, which established criteria for
the development and delivery of Intentionally Created Surplus (ICS). One type of ICS is
Tributary Conservation, which allows a Contractor® to increase tributary flows into the
Mainstream of the Colorado River within its state for ICS credits. The conservation of
tributary flows into the Mainstream of the Colorado River is limited to water rights that
have been used for a significant period of years and were perfected prior to June 25,

1929, the effective date of the Boulder Canyon Project Act.

To generate ICS, the Guidelines require a Contract holder to enter into a Delivery
Agreement with the United States of America and a Forbearance Agreement with Lower
Basin Contract holders. Southern Nevada Water Authority (SNWA) and Colorado River
Commission of Nevada (CRC) entered into a Forbearance Agreement with Lower Basin
Contract holders on December 13, 2007. Exhibit A of the Forbearance Agreement
describes the surface water rights on the Muddy and Virgin Rivers, pre-dating June 25,
1929, which SNWA plans to use to create Tributary Conservation ICS, and how the
Muddy River flows reaching Lake Mead will be calculated.

SNWA and CRC entered into a Delivery Agreement with the United States of America
on December 13, 2007. Exhibit A from the Forbearance Agreement is attached to the
Delivery Agreement.

The Guidelines, Forbearance Agreement, and Delivery Agreement require a plan for the
creation of ICS (ICS Plan) be submitted to the Secretary of Interior demonstrating how
all requirements of the Guidelines will be met. Section G.3.B.1 of the Guidelines outline
that an ICS plan will consist of at a minimum the following information:

a. Project Description including what extraordinary measures will be taken to
conserve or import the water

b. Term of Activity

! “Contractor” in the Guidelines “shall mean an entity holding an entitlement to Mainstream water under (a) the
Consolidated Decree, (b) a water delivery contract with the United States through the Secretary, or (c) a reservation of
water by the Secretary, whether the entitlement is obtained under (a), (b) or (c) before or after the adoption of the
Guidelines.
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c. Estimate of the amount of water that will be conserved
d. Proposed methodology for verification of the amount of water conserved

e. Documentation regarding any state or federal permits or other regulatory
approvals that have already been obtained by the Contractor or that need to be
obtained prior to the creation of ICS

The following sections document each of these requirements. It is important to note that
the majority of the information presented below is reiterated from Exhibit A of the
Forbearance Agreement and Delivery Agreement.

Project Description

Muddy River water rights that will be utilized to create Tributary Conservation pursuant
to this ICS Plan and Exhibit A of the Forbearance Agreement are decreed Nevada state
water rights with an established history of use prior to 1927, but that have experienced
periods of non-use in the interim. Per Exhibit A of the Forbearance Agreement, SNWA
is specifically allowed to utilize any and all pre-June 25, 1929, Muddy River water rights
to create Tributary Conservation ICS regardless of those water rights history of use after
1928.

The Muddy River originates from regional springs in the Muddy Springs Area in Nevada
and flows into the Overton Arm of Lake Mead (Figure 1). Muddy River flows are
relatively constant because the springs that form the river discharge water from the
regional carbonate aquifer system of eastern Nevada. The average annual flow of the
Muddy River at U.S. Geological Survey (USGS) gaging station 09419000 Muddy River
near Glendale, NV for water years 1950 to 2007 was 30,760 acre-feet per year (afy).

On the Muddy River, water rights were decreed in 1920 and the decree allocated the
entire flow of the Muddy River. On the Lower Muddy River, the entire flow of the river
is diverted by the Muddy Valley Irrigation Company (MVIC) for agricultural use.
SNWA currently owns shares in the Muddy Valley Irrigation Company representing
approximately 7,000 afy of surface water rights and leases approximately 2,000 afy from
the LDS Church, which are not represented by MVIC shares. The LDS Church lease is
for a term of 20 years, with the option to renew the lease for an additional 20 years.

Retired agricultural water rights acquired by SNWA will be conveyed to Lake Mead
along Lake Mead’s Overton Arm. The pre-June 25, 1929, water rights conveyed to Lake
Mead represent the full right that is and has been historically used for agricultural or
could have otherwise been diverted from the Muddy River and fully consumed by
SNWA within Nevada.

Muddy River rights conveyed to Lake Mead will pass through their historic points of
diversion and either flow through the irrigation company ditches and return to the
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mainstream of the Muddy River further downstream or will remain in the mainstream of
the Muddy River. The full right documented to flow to Lake Mead will be accounted for
as Tributary Conservation ICS.

Term of Activity

The term of activity for this plan is calendar years 2008 and 2009. SNWA anticipates
receiving ICS Tributary Conservation credit for Muddy River water into the foreseeable
future. As more water rights are acquired and more land is fallowed, the amount of water
claimed as ICS Tributary Conservation is anticipated to increase. Subsequent plans will
be updated to reflect the acquired pre-June 25, 1929, water rights.

Estimate of Water Conserved

SNWA currently owns or controls the following Muddy River water rights:

1. MVIC Shares. The volume of water represented by MVIC shares is quantified
based on a percentage of the total flows (divided by total shares) in the Muddy
River at the USGS gage Muddy River near Glendale, NV (Glendale gage) less the
Upper Muddy River rights owned or controlled by SNWA that reach the gage
(Figure 2).

a. Owned MVIC shares?

I. 682 preferred shares in the MVIC estimated to represent up to
5,700 afy

ii. 1,921 common shares in the MVIC estimated to represent up to
1,460 afy

iii. Additional MVIC shares are actively being purchased by SNWA
through an open “request for offers.” As shares are acquired, the
water rights represented by the shares will be included in the year-
end Certification Report.

b. Leased MVIC shares®
i. Approximately 400 preferred shares in the MVIC. In 2008, a

portion of the water represented by these shares will be available
for the creation of Tributary Conservation ICS, since the effective

2 Muddy River water rights were decreed in 1920 by the Tenth (now Eighth) Judicial District Court. Water rights
on the lower Muddy River are divided into 2,432 preferred and 5,044 common shares of stock in the Muddy
Valley Irrigation Company.

¥ SNWA has entered into lease agreements with individual share holders for terms ranging between 1 and 10 years.
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date of the leased shares is October 1, 2008. These shares are
estimated to represent about 4,000 acre-feet (af) in 2009.

ii. Approximately 1,200 common shares in the MVIC. In 2008, a
portion of the water represented by these shares will be available
for the creation of Tributary Conservation ICS, since the effective
date of the leased shares is October 1, 2008. These shares are
estimated to represent about 800 af in 2009.

2. Upto 2,001 afy pursuant to Certificate Nos. 6795, 10944, 10951, 10952, and
10953 (decreed Muddy River rights not represented by MVIC shares) in 2008 and
2009 (Figure 3).

3. Upto 1,367 afy pursuant to the Muddy River decree (not represented by MVIC
shares, commonly referred to as the Hidden Valley rights) (Figure 4). These
rights are in the process of being acquired by SNWA. A portion of the rights
would be available in calendar year 2008, and the full right is anticipated to be
available in 2009 for the creation of Tributary Conservation ICS.

For calendar year 2008, SNWA may create up to 11,000 acre-feet of Tributary
Conservation ICS from these pre-June 25, 1929, water rights.

For calendar year 2009, SNWA anticipates creating up to 16,000 acre-feet of Tributary
Conservation ICS from these pre-June 25, 1929, water rights.

Methodology

Muddy River Flows reaching Lake Mead will be calculated as follows:

Flows measured by USGS at the Glendale gage

- (minus) consumptive uses by agriculture below the Glendale gage

- (minus) direct uses by industry below the Glendale gage

- (minus) channel evapotranspiration below Glendale gage to Lake Mead

- (minus) evapotranspiration from the managed acreage on the Overton Wildlife
Management Area (WMA)

= Total Flow to Lake Mead (Elevation 1,220 AMSL)

e To calculate the consumptive uses of crops and phreatophytes in the lower Muddy
River, data from the Lower Colorado River Accounting Study (LCRAS) and other
areas with similar climatic conditions and elevation as the Muddy River will be
used. Specifically, the 12-year average LCRAS consumptive use value from the
Fort Mohave Indian Reservation from 1995 to 2006 will be used along with a
potential adjustment to use-rates based on the elevation and climate conditions of
the Muddy River.
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¢ If the total amount of water represented by the rights controlled by SNWA
described in this plan of creation and documented in the Certification Report
(described below) is found to be equal to or less than the amount of water
calculated to reach Lake Mead, then SNWA shall be credited with the full amount
of water rights described in the plan of creation.

e If the total amount of water rights described in this Plan of Creation and
documented in the Certification Report is more than the amount calculated to
reach Lake Mead, SNWA shall be credited with only the amount calculated to
reach Lake Mead.

e The total Muddy River flow reaching Lake Mead as calculated above includes
flows at the USGS gage Muddy River at Lewis Avenue at Overton, NV located
just upstream of the Overton Wildlife Management Area and unmeasured
underflow.

A. Proof of Fallowed Land:

To demonstrate the fallowing of land and the conservation of water, quarterly
aerial photography will be flown, ground-truthed and analyzed during the
calendar year. A Geographic Information System (GIS) will be used to compare
the current irrigated acreage with acreage defined by the water rights as approved
by the Nevada Division of Water Resources and the Muddy River decree.

B. Certification Report

I In compliance with Section G.3.D of the Guidelines, a Certification
Report will be submitted for the Secretary’s review and verification
demonstrating the amount of ICS created and that the method of creation
was consistent with this plan of creation, the Forbearance Agreement, and
Delivery Agreement. The Certification Report will be submitted to the
Secretary in the year following the creation of the ICS.

ii. The Certification report at a minimum will include:

- Proof of acreage fallowed using aerial photography and GIS

- Gage reports showing inflows and measured returns

- Calculations of the amount of pre-June 25, 1929, water rights
reaching Lake Mead

- Documentation and calculations of the amount of pre-June 25, 1929,
water rights reaching Lake Mead owned or controlled by SNWA

- Letter from the Nevada Division of Water Resources verifying the
quantity of water conveyed through the Muddy River system to the
Colorado River mainstream for the purpose of creating ICS
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Regulatory Approvals

Tributary Conservation ICS on the Muddy River was evaluated in the Environmental
Impact Statement and Record of Decision (dated December 13, 2007) for the Guidelines.
Similarly, compliance for Muddy River Tributary Conservation ICS was also obtained
under section 7 of the Endangered Species Act through formal consultation with the

U.S. Fish and Wildlife Service. The Final Biological Opinion for the Guidelines was
issued December 12, 2007.

The Nevada Division of Water Resources issued State Engineer Order 1194 on July 15,
2008, regarding Tributary Conservation ICS on the Muddy River (attached). The Order
outlines the Nevada water rights on the Muddy River and the following process for
verification of Muddy River rights being conveyed to the Colorado River mainstream:

Nevada State Engineer Order 1194 states... “An entity with an ICS Delivery
Contract, which uses water rights adjudicated under the Muddy River Decree for the
creation of ICS, shall file an annual report with the State Engineer's Office. The
annual report shall give a full accounting of adjudicated water rights on the Muddy
River or its tributaries owned or controlled by the entity with an ICS Delivery
Contract, which have been conveyed through the Muddy River system to the
Colorado River mainstream for the creation of ICS. After review of the annual
report, the State Engineer shall issue a letter verifying the quantity of water conveyed
through the Muddy River system to the Colorado River mainstream for the purpose
of creating ICS.”
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Figure 1. Muddy River.
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Figure 2. Muddy Valley Irrigation Company.
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Figure 3. Warm Springs Natural Area.
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Figure 4. Hidden Valley, Decreed Muddy River rights Place of Use
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Virgin River Intentionally Created Surplus (ICS)
Tributary Conservation Plan of Creation
Calendar Year 2008 and 2009

Introduction

The Secretary of Interior (Secretary) issued a Record of Decision for Colorado River
Interim Guidelines for Lower Basin Shortages and the Coordinated Operations for Lake
Powell and Lake Mead (Guidelines) on December 13, 2007, which established criteria for
the development and delivery of Intentionally Created Surplus (ICS). One type of ICS is
Tributary Conservation, which allows a Contractor® to increase tributary flows into the
Mainstem of the Colorado River within its state for ICS credits. The conservation of
tributary flows into the Mainstream of the Colorado River is limited to water rights that
have been used for a significant period of years and were perfected prior to June 25,

1929, the effective date of the Boulder Canyon Project Act.

To generate ICS, the Guidelines require a Contract holder to enter into a Delivery
Agreement with the United States of America and a Forbearance Agreement with Lower
Basin Contract holders. Southern Nevada Water Authority (SNWA) and Colorado River
Commission of Nevada (CRC) entered into a Forbearance Agreement with Lower Basin
Contract holders on December 13, 2007. Exhibit A of the Forbearance Agreement
describes the surface water rights on the Muddy and Virgin Rivers, pre-dating June 25,
1929, which SNWA plans to use to create Tributary Conservation ICS, and how the
Virgin River flows reaching Lake Mead will be calculated.

SNWA and CRC entered into a Delivery Agreement with the United States of America
on December 13, 2007. Exhibit A from the Forbearance Agreement is attached to the
Delivery Agreement.

The Guidelines, Forbearance Agreement, and Delivery Agreement require a plan for the
creation of ICS (ICS Plan) be submitted to the Secretary of Interior demonstrating how
all requirements of the Guidelines will be met. Section G.3.B.1 of the Guidelines outline
that an ICS plan will consist of at a minimum the following information:

a. Project Description including what extraordinary measures will be taken to
conserve or import the water

b. Term of Activity

c. Estimate of the amount of water that will be conserved

! “Contractor” in the Guidelines “shall mean an entity holding an entitlement to Mainstream water under (a) the
Consolidated Decree, (b) a water delivery contract with the United States through the Secretary, or (c) a reservation of
water by the Secretary, whether the entitlement is obtained under (a), (b) or (c) before or after the adoption of the
Guidelines.
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d. Proposed methodology for verification of the amount of water conserved

e. Documentation regarding any state or federal permits or other regulatory
approvals that have already been obtained by the Contractor or that need to be
obtained prior to the creation of ICS.

The following sections document each of these requirements. It is important to note that
the majority of the information presented below is reiterated from Exhibit A of the
Forbearance Agreement and Delivery Agreement.

Project Description

Virgin River water rights that will be utilized to create Tributary Conservation pursuant
to this ICS Plan and Exhibit A of the Forbearance Agreement are decreed and permitted
Nevada state water rights with an established history of use prior to 1927, but that have
experienced periods of non-use in the interim. Per Exhibit A of the Forbearance
Agreement, SNWA is specifically allowed to utilize any and all pre-June 25, 1929,
Virgin River water rights to create Tributary Conservation ICS regardless of those water
rights history of use after 1928.

The Virgin River begins in southwestern Utah, flows through Arizona and Nevada, and
terminates in Lake Mead (Figure 1). The average annual flow of the Virgin River at
USGS gaging station 09415000 Virgin River at Littlefield, AZ for water years 1931 to
2007 was 175,200 acre-feet per year (afy).

Nevada state water rights that predate the Boulder Canyon Project Act (BCPA) on the
Virgin River are comprised of pre-1905 priority surface water rights decreed by the
Nevada Supreme Court in 1927 for 17,785 afy to the Bunkerville and Mesquite Irrigation
Companies, and additional permitted and certificated rights authorized by the Nevada
Division of Water Resources.

Retired agricultural water rights acquired by SNWA will be conveyed to Lake Mead
along Lake Mead’s Overton Arm. The pre-June 25, 1929, water rights conveyed to Lake
Mead represent the full right that is and has been historically used for agricultural or
could have otherwise been diverted from the Virgin River and fully consumed by the
SNWA in Nevada.

Virgin River rights conveyed to Lake Mead will pass through their historic points of
diversion and either flow through the irrigation company ditches and return to the
mainstream of the Virgin River further downstream or will remain in the mainstream of
the Virgin River. The full right documented to flow to Lake Mead will be accounted for
as Tributary Conservation ICS.
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Term of Activity

The term of activity for this plan is calendar years 2008 and 2009. SNWA anticipates
receiving ICS Tributary Conservation credit for Virgin River water into the foreseeable
future. As more water rights are acquired and more land is fallowed, the amount of water
claimed as ICS Tributary Conservation is anticipated to increase. Subsequent plans will
be updated to reflect the acquired pre-June 25, 1929, water rights.

Estimate of Water Conserved

SNWA currently owns or controls the following Virgin River rights:

e A portion of Certificate 1153 with a priority date of 1914 for 601.97 afy
designated to irrigate a portion of 177.044 acres of land (Figure 2). A portion
of this water will be available in calendar year 2008, and in 2009 the full right
will be available for creation of Tributary Conservation ICS.

e Bunkerville Irrigation Company: 946 shares representing up to
approximately 11,300 afy of surface water rights. In 2008, a portion of the
water represented by these shares will be available for the creation of
Tributary Conservation ICS, since the effective date of the leased shares is
October 1, 2008. In 2009 the full rights will be available for creation of ICS.

e Mesquite Irrigation Company: 694.75 shares representing up to 7,300 afy of
surface water rights. In 2008, a portion of the water represented by these
shares will be available for the creation of Tributary Conservation ICS, since
the effective date of the leased shares is October 1, 2008. In 2009, the full
rights will be available for creation of ICS.

e Additional Bunkerville and Mesquite Irrigation Company rights are actively
being purchased by SNWA through an open “request for offers.” As shares
are acquired, the water rights represented by the shares will be included in the
year-end Certification Report.

For calendar year 2008, SNWA anticipates creating up to 5,000 acre-feet (af) of
Tributary Conservation ICS with the above rights which pre-date June 25, 1929.

For calendar year 2009, SNWA anticipates creating up to 14,000 af of Tributary
Conservation ICS with the above rights which pre-date June 25, 1929.
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Methodology

Because the acreage represented by the water rights SNWA owns are such a small
percentage (< 15%) of the total annual flow of the Virgin River, Tributary Conservation
ICS on the Virgin River can be calculated based on the reduction in agricultural acreage
as follows:

Virgin River Calculation:
Decrease in total agricultural acreage permitted by the Nevada

Division of Water Resources calculated using remote sensing & GIS
X The duty per acre specified by the water right

= Flows to Lake Mead (Elevation 1,220 AMSL)

A. Proof of Fallowed Land

To demonstrate the fallowing of land and the conservation of water, quarterly
aerial photography will be flown, ground-truthed and analyzed during the
calendar year. A Geographic Information System (GIS) will be used to compare
the current irrigated acreage with acreage defined by the water rights as approved
by the Nevada Division of Water Resources.

B. Certification Report

I. In compliance with Section G.3.D of the Guidelines, a Certification
Report will be submitted for the Secretary’s review and verification
demonstrating the amount of ICS created and that the method of creation
was consistent with this plan of creation, the Forbearance Agreement, and
Delivery Agreement. The Certification Report will be submitted to the
Secretary in the year following the creation of the ICS.

ii. The Certification report at a minimum will include:

- Proof of acreage fallowed using aerial photography and GIS

- Gage reports showing Virgin River flows and diversion

- Calculations of the amount of pre-June 25, 1929, water rights
reaching Lake Mead

- Documentation and calculations of the amount of the pre-June 25,
1929, water rights reaching Lake Mead owned or controlled by
SNWA

- Letter from the Nevada Division of Water Resources verifying the
quantity of water conveyed through the Virgin River to the Colorado
River mainstream for the purpose of creating ICS
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Regulatory Approvals

Tributary Conservation ICS on the Virgin River was evaluated in the Environmental
Impact Statement and Record of Decision (dated December 13, 2007) for the Guidelines.
Similarly, compliance for Virgin River Tributary Conservation ICS was also obtained
under section 7 of the Endangered Species Act through formal consultation with the

U.S. Fish and Wildlife Service. The Final Biological Opinion for the Guidelines was
issued December 12, 2007.

The Nevada Division of Water Resources issued State Engineer Order 1193 on July 15,
2008, regarding Tributary Conservation ICS on the Virgin River (attached). The Order
outlines the Nevada water rights on the Virgin River and the following process for
verification of Virgin River rights being conveyed to the Colorado River mainstream:

Nevada State Engineer Order 1193 states... “An entity with an ICS Delivery
Contract, which uses water rights adjudicated under the Virgin River Decree or water
rights on the Virgin River issued by the State Engineer with a priority date prior to
June 25, 1929 for the creation of ICS, shall file an annual report with the State
Engineer's Office. The annual report shall give a full accounting of water rights on
the Virgin River owned or controlled by the entity with an ICS Delivery Contract,
which have been conveyed through the Virgin River system to the Colorado River
mainstream for the creation of ICS. After review of the annual report, the State
Engineer shall issue a letter verifying the quantity of water conveyed through the
Virgin River system to the Colorado River mainstream for the purpose of creating
ICS.”
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Figure 1 — Lower Virgin River
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Figure 2 — Lonetti Properties Water Rights Place of Use Comparison, Certificates 1153
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Appendix C
Nevada State Engineer Order 1194

C-1
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Appendix D
Copy of Muddy River Decree and Order of Determination

D-1
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NEVADA

EXHIBIT NO.

IDEN. ADM.

COPY OF DECREE

“In the Matter of the Determination of the

Relative Rights in and to the Waters of the

Muddy River and Its Tributaries in Clark
County, State of Nevada
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IN THE TENTH JUDICIAL DISTRICT COURT OF THE STATE, OF NEVADA,
IN AND FOR THE COUNTY OF GCLARK,

MUDDY VALLEY IRRIGATION COMPANY, a
corporation, NEVADA LAND & LIVESTOCK
COMPANY, a corporation, SAMUEL H, WELLS,
JOHN F, PERKINS and ELLEN C., PERKINS,

his wife,
Plaintiffs

Vs,

MOAPA & SALT LAKE PRODUCE COMPANY, a
corporation, GEORGE BALDWIN and ALETHA

‘L. BALDWIN, his wife, ISAIAH COX and ANNA

M, COX, his wife, JOSEPH PERKINS and
KATHRYN PERKINS, his wife, D, H, LIVINGSTON
and RICHARD SMITH, G. S. HOLMES and JULIA
MAY KNOX, W. J. POWERS and MARY A, POWERS,
his wife, SADIE GEORGE, 1.0S ANGELES & SALT
LAKE RAILROAD COMPANY, a corporation, and
WALKER D, HINES, as Director General of
Railroads, and JACOB BLOEDEL.
: Defendants.

AND
IN THE MATTER OF THE DETERMINATION OF THE RELATIVE

RIGHTS IN AND TO THE WATERS QF THE MUDDY RIVER '

AND ITS TRIBUTARIES IN CLARK COUNTY, STATE OF

NEVADA

JUDGMENT . AND DECREE,
R

""""" )

The above euntitled action and the above entitled mat'ter
having come on for hearing before the Court on the 10th day
of March, 1920, all of the parties to said action, appearing and
being represented in cowt by their respective attorneys, and
da G. Scrugham, the State Engineer of the State of Nevada,
appearing in person, and after hearing and the taking of testimony
and evidence, and the making of an order.for a further determination

by the State Engineer, as hereinafter set forth in the said action and
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matter having been continued for further hearing and determination
and have now come on for hearing this “___1_2 th daX of March, 1920,
all of the parties to the above entitled action éppearing and being
represented in open court by their resgpective attorneysj

And it appearing that on the 23rd day of April, 1919,
a stipulation was made and filed herein by and on behalf of all of
the parties who had then appeared in said action, signed by their
respective attorneys, which said stipulation, after the title of the

court and cause was in words and figures following to-wit:

STIPULATION

The parties to the above entitled a;ction. by their re-
spective attorneys, for the purpose of settling and determining as
between themselves the issues in said action, do hereby stipulate
and agree as follows:

1. That the defendants in this paragraph named, their grantors
and predecessors in interest, have diverted and appropriated from‘

the Muddy-River, its head waters, sources of supply and tributaries,
for use upon the lands herein described or referred to, and that

said defendants are respectively entitled to divert to their said

lands for use thereon, the respective amounts of wat 2r herein speci-
ified,

The defendants, George Baldwin, and Aletha L, Baldwin,
his wife, for use on the lands described in their Amended and
Supplemental Answer, other than those described in their original
answer, 16/70 of one cubic foot of water per second,

The defendant, Moapa and Salt Lake Produce Company, for
use on the lands described in its separate Answer, 2 and 15/70
cubic feet of water per second.

The defendants, D, H. Livingston and Richard Smith, for

use upon the said lands described in their separate Answer, 2 and

20/70 cubic feet of water per second,

(2)
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The defendants, Joseph Perkins and Kath.ryr'x Perking, his
wife, for use upon the lands described in their separate Answer, |
30/70 of a cubic foot of water per second.

The defendants, G. 5. Holmes and Julia May Knox, for use
upon the lands described in their separate Anawer, 1 and 25/70 of
a cubic foot of water per second, . -

The defendants, Isaiah Cox and Annie Cox, hi.s. wife, for
use on ten acres of land described in their separate Answer, 10/70
of a cubic foot of water per second, ‘Provided, that if the State
Engineer in his adjudication shall find that because of the situation
of said land, and the small stream or ama‘H head of water diverted,
or other causes, said defendants need more than said amount to
properly irrigate said land, the said defendants shall be entitled
to divert such 'ar-nou.nt of water as the State Engineer may find
necessary for said purpose,

The defendants, W, J. Powers and Mary Powers, his wife,
for use on the land described in their separate Answer, and for -

2 and 8/10 acres situate in the NW 1/4 of the SE 1/4 and the N. I,

1/4 of the 8. W. 1/4, of Section 27, Township 14 South, Range 65
East, 29/70 of a cubic foot of water per second., Provided, however,
that if the State Engineer in his adjudication shall find that be-

cause of the situation and character of said lands, the length of the
ditch, or other causes, said defendants need more than said amount
to properly irrigate, twenty-nine acrés of said lands, being the

lands heretofore irrigated, said defendants shall be entitled to

divert such amount of water as the State Engineer may find necessary
for said purposes.

The defendant, Sadie George, for use on 2.1 acres of
land situate in the West side of the S, E, 1/4 of the N, E, 1/4, of
Section 1, Township 15, South, Range 65 East, 21/700 of a cubic
foot of water per second, |

The defendants, Los Angeles and Salt Lake Railway and
Walker D, Hines, as Director General of Railroads, are entitled

e
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to take from the Muddy River, by the pumping plant of said Railroad
at Moapa, such amount of water as the State Engineer may find has
by said Railroad been lawfully appropriated for any beneficial ue‘
at Moapa. Subject, however, to contest by any party hereto and t;)
an appeal from such finding and review thereof by the Court,

The above volumes or amounts of water to which it is
agreed the respective parties are entitled shall be understood
to include and define the amount of all the waters now or hereto=-
before rightfully used on said lands, whether diverted directly from
said Muddy River, or from its tributaries, springs, head waters or
other sources of supply, including the waters claimed to have been
developed heretofore by any of the said parties, All measurements
of amounts diverted are to be made at the places of diversion, or
as near thereto as practicable or convenient, as the State Engineer
or Water Commissioner ma;y select or approve,

2. That the waters new and heretofore used by defendants,

‘George Baldwin and Aletha L. Baldwin, his wife, upon the lands des~

cribed in their original separate Answer, are waters which have been
developed and appropriated by said defendants in the manner and by
the:means alleged in their said Answer, and that such development
and use has not and does not diminish the flow or volume of the
Muddy River, or interfere with the rights of any of the other parties
to this action,’

The said defendants Baldwin shall during the present 1919
irrigating season permit the plaintiffs, or any agent or agents of
plaintiffs, to enter upon the said lands of said defendants and
make measurements of the cultivated areas and of the waters now
developed or used thereon, The said defendants Baldwin shall not
make any attempt to develop any additional water upon said land
before Qctober' 1, 1919, and thereafter no further development of
water, or additional use of water, shallvbe made on or for said
lands which in any way diminishes the flow of the waters of the

Muddy River, or impairs the rights therein or thereto of the other
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parties to this action,
3, The Indian Reservation, situated above Moapa, and the
inhabitants thereof, are entitled to divert from the waters of
said Muddy River, and to use upon lands on said reservation, 1,25
of a cubic foot of water per secend, and no ﬁlore, meagured at
place of diversion or th place as the State Engineer or Water
Commissioner may select,
4. That the Plaintiff, Muddy Valley Irrigation Company, and
the Plaintiffs John F, Perkins,. and Ellen C, Perkins, his wife and
their grantors and predecessors in interest, have diverted and
appropriated from the Muddy River, its head waters, sources of
supply and tributaries, for use on the 1ands.hereinafter described
or referred to, all of the waters flowing therein or therefrom,
save and .except the several amounts specified in paragraph 1 and
3 hereof, The gaid plaintiffs Perkins are entitled to water for
the irrigation of two acres c;f growmnd at or near St, Thomas, in
the N, E 1/4 of the 5, E. 1/4, of Section 10, Township 17 South,
Range 6§ East, which water is diverted from the River and
conveyed to their land by said Muddy Valley Irrigation Company,

The said Muddy Valley Irrigation Company ig and at the
time of the commencement of this action was the legal owner of .
the rights to divert, convey and use all of said waters of said
River, its head waters, sources of supply and tributaries, save
and except the righta hereinbefore specified and described, and to
divert said waters, convey and distribute the same to its present
stockholders, and future atockholdera, and other persons who may
have acquired or who may acquire temporary or permanent rights

through said Company, for the various purposes described in the

Complaint, ‘and upon the land situated as stated in the Complaint; |

and that its stockholders are the equitable owners of rights to
use sald waters in accordance with its articles and amended
Articles of Incorporation, and its By Lawa, and the accepted uses

and practices of said corporation,

-5
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5. ' That the parties named in paragraphs 1 and 3 of this
Stipulation shall not be required to take or use the waters of

said River in continuous flow, but may cumulate the same ox any
part thereof in rotation and in turn periods, with the approval

of the Water Commissioner, and subject to his control and direct-
ion, and under such rules and regulations as may be prescribed

by the State Engineer and the statutes of the State of Nevada,

The whole amount of water diverted from the River at any one th:ne
by all of the parties named in paragraph 1 shall not exceed in the
aggregate the total of the amounts of water awarded to the several
parties named in said paragraph 1, Below the lowest diversion of
the defendants Holmes and Knox the flow in the stream shall be
maintained substantially constant, subject to seasonal variations,
but only in go far as the parties named in paragraph 1 can be held
to be responsible for the fluctuations of said stream, vThe whole

of said River sy’sfem shall be under the supervision, rules and
regulations of the State Engineer, and the direction and control

of the Water Commissioner, to be appointed as hereafter provided
or as pr‘ovided by law, as a fully adjudicated stream; but it is the
intention hereof that so far as practicable the stream shall be
treated as divided into two parts, that above and that below the
lowest diversion of the ranch now belonging to the defendants Holmes
and Knox; and the Muddy Valley Irrigation Company, although under
the supervision and control of the State Engineer and Water
Commissioner, \\vill, subject to said gupervision and general control,
distribute and control the distribution of the waters diverted and
conveyed by its works to its stockholders and other persons obtain-
ing water by means thereof, Such head gates, measuring devices,

otc,, as the State Engineer or Water Commissioner may order shall

“be installed by all who divert or use the waters of said stream

system,

6. The owners of land on the upper part of said River, as
in the last paragraph defined, shall keep the channels through

their respective lands clear of all ordinary obstructions, but

6.
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in case of Bf extraordinary obstruction, such as the formation of
lime beds or deposits, in the channel of the stream, the same shall
be removed under the direction of the Water Commissioner, and the
expense thereof paid as he or the State Engineer may assess the
same, _

7. All the water rights hereinbefore specified shall be
deemed and held to be vested rights, acquired by valid appropria-
tion and beneficial use prior to March 1, 1905, and by continued,
uninterrupted use since said date, and shall be considered as

equal in rank, without one having any priority over any other,

This stipulation shall apply to and include whatever rights are

held or possessed by the Muddy Valley Irrigation Company under
the certificates of appropriation issued to the plaintiff, Nevada
Land and Live Stock Company, as set forth in paragraph twelve of
the Complaint herein,

8. All abnormal losseg {rom the flow of said stream shall
be pro rated and shared ambn'g_ t.heApart'ies hereto, Abnormal losses
shall include such as any substantial loss from the permanent flow
of the stream, caused by some cataclysm of nature, as a cloud-
burst, destroying or obstructing the channel thereof, or as the
opening up of a fissure in the bed of the stream, or in one of the
courses of supply, and the disappearance therein of a substantial
amount of the waters, thereby causing a substantial diminution

in the flow available for appropriation by any of the parties. Any
diversion of water by the Indian Reservation, or the inhabitants
thereof, in excess of the 1,25 cubic foot per second, specified

in paragraph 3, or any award by the State Engineer to or for the
lands of the Indian Reservation in excess of said 1. 25 cubic foot

per second, and any water in excess of such amount, which in any
suit or action may be awarded or decreed to or for the lands on
sald Indian Reservation, or any water which in the final adjudicat-
jon of this action or any other may be awarded or decreed to any

party not a party to this action, shall also be deemed an abnormal

loss from the stream,
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If any such abnormal logs occur at any time the pro-
rata share of such loss to be borne by each party shall be as
follows:

The defendants Baldwin and wife shall bear 16/3169
of such loss,

The defendant, Moapa and Salt Lake Produce Company,
155/3169 thereof,

The defendants, Livingston and Smith, 160/3169 t}-xe.reof.

The defendants, Perkins and wife, 30/3169 thereof,

The defendants Holmes and Knox 95/3169 thereof,

The defendants, Cox and wife, 10/3169 thereof.

The defendants, Powers and wife, 29/3169 thereof,

The defendant, Sadie Georgé, 2/3169 thereof,

And the Plaintiff, Muddy Valley Irrigation Company
2672/3169 of such loss,

9. . A_r; order may be. entered by the Court referring this suit
to the State Engineer for an adjudication of the water rights on

the Muddy River, in accordance with the provision of Chapter 140

of the Statutes of Nevada, of 1913, approved March 22, 1913, and

all acts amendatory thereof, The order shall direct that said |

State Engineer in making such adjudication shall as between the

parties to thig Stipulation, and in determining their relative

rights as between themselves, be bound by and give effect to the

terms ar;d conditions of this Stipulation, and the division of'the

waters which said parties have made between themselves,

And the parties further stipulate and agree that any
final Decree entered herein shall, in determining the relative
rights of the parties hereto, follow and give effect to the terms
and conditions of this Stipulation.

10, Pending the final adjudication of said River, and final
Decree in this action, and the legal organization of a Water District
embracing the Muddy River Valley, and the legal appointment of a

Wat er Commissioner, therefor, the pérties themaelves shall select

and employ a Water Commissioner to.act under the terms of this
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Stipulation, subject to the supervision of the State Engineer,

and such rules and regulations as he may prescribe not inconsist.
ent with this Stipulation. Said Water Commissioner shall be selected
by a representative of the Muddy Valley Irrigation Company and a
representative chosen by a majority in interest of the defendants,
and if such representatives cannot agree then the State Engineer
shall have the selection and appeintment of the Water Commisaibner.
The salary and expenses of such Water Commissioner shall be borne
by the parties hereto in the same proportion as fixed in paragraph
eight hereof for the sharing of losses. The representatives of

the respective parties who are to select the Water Commissioner
shall agree on the time and manner and pefson through whom each
party shall pay his share of such salary and expenses, and such
agreement shall be binding on each party and become a legal obligat-
ion, .

11. An Order sl‘xall also be entered, binding on all of the
parties heret o, modifying the terms of the temporary injunction
heretofpre made and granted, in accordance with the terms of this ’
Stipulation, so that during the pendency of this action and until

the final adjudication and final Decree each party shall be in-

joined from interfering with or impairing any right given by this
Stipulation to any other party and from violating any of the terms
and con&ltionsv and agreements of this Stipulation, or any part there-
of,

12, Each party shall pay its or his own costs in this action,
but the costs and expenses of the adjudication of the State Engineer,
including any surveys or maps made by him, shall be borne by the
respective parties, In accordance with the Statutes of this State,

But in determining the Water Right and acreage against which such
expense shall be assessed the numerators in the fractions in
paragraph eight shall as between these parties be deemed to be the
number of acres to be irrigated by thelreapective parties,

Dated this 23rd day of April, A, D,, 1919.
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A. 8, Henderson,
Brown & Belford
Attorneys for Plaintifis,

F. R, McNamee and

Leo A, McNamee

Attorneys for all defendants,
except W. J. Powers and Mary
Powers.

C. D, Breeze
Attorney for Defendants,
W. J. Powers and MarryPowers.

That on the said 23rd day of April, 1919, an order
was made and entered by the Court in the above entitled action
referring to the State Engineer of the State of Nevada the.
said action for an adjudication of the wat er rights of the Muddy
River, its head waters andtributaries and providing that the
said State Engineer in making such adjudicat ion should, as
between the parties to said Stipulation, in determining their
rela‘tive rights.‘ as between themaelves, be bound by, and give
affect to, the terms and conditions of said stipulation and
the division of the waters which said parties have made between
themselves, That a copy of said Order of reference, duly certi-
fied, was delivered to said State Engineer and thereupon the said
State Engineer proceeded in accordance with said order and with
the provisions of the Statutes of the State of Nevada to make an
adjudication of said Muddy River; that the various notices as
required by Statute were given by said State Engineer and that
claims were filed by various claimants for the use of water on
said river and proofs taken and used by said State Engineer in
accordance with the provisions of said Statute. That t};ereafter
and on the 21st day of January 1920, said State Engineer made
his order of determination entitled "In the matter of the deter-
mination of the relative rights in and to the waters of the Muddy
River and its tributaries in Clark County, State of Nevada, "

That on the 26th day of January, 1920, a copy of the

said Order of Determination, duly certified by the State Engineer
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was filed with the Clerk of the above entitled court and an
order made and entered by the Judge of said Court appointing the
10th day of March, 1920, 10 o'clock A, M, of said day, as the
time for hearing the matter of gsaid determination and that a
certified copy of such order and a notice of such hearing was
duly published and served as required by law and that there-
after, and within the time provided by law, various parties to
the above entitled action, claimants of water rights in said
Muddy River, duly filed with the clerk of said court and served
upon the State Engineer their exceptions to the said order of
determination,

That on the 10th day of March, 1920, the defendant
Jacob Bloedel, a claimant of a water right bon said river who
had not theretobefore been a party to said action, was by stip-
ulation made a party defendant thereto and duly appeared by
hig attorneys ar‘xci it was stipulated that he should be deemed
to.have made a claim for v;atér right in said Muddy River without
further pleading; and also on said date it was stipulated that
the defendants Isaiah Cox and Anna Cox his wife, who appeared
to the satisfaction of the court to have become tﬁe owners of
and entitled to land and water rights of J, H, Mitchell, should
be deemed to have made a claim in said action for the water rights
for said land so acquired by them without further pleading, That
on the said 10th day of March, 1920 there was made and filed in
sald action a'stipulation swpplemental to sald stipulation of
April 23rd, 1919 which said stipulation after the entitlement of
the court and cause is in words and figures following, to-wit:

STIPULATION SUPPLEMENTAL TO STIPUJA TION OF
APRIL 23, 1919,

WHEREAS, since the making and filing of a stipuiation
by all of the parties to the above entitled action, who has then
appeared therein under date of April 23rd, 1919, Jacob Bloedel
has been made a party defendant to said action and has duly

appeared therein by F, R, McNamee and L.eo A, McNamee, his attorneys;
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AND, WHEREAS, since the making of said st‘xpulation'the
rights of J, H, Mitchell, and the lands belonging to him have been
sold and conveyed to Isaiah Cox and Annie M, Cox, his wife, two of
said defendants, and whereas a stipulation has been filed herein
providing and allowing water rights. in behalf of the land so sold
by Mit chell to Cox and wife, and providing that the same may be
considered as having been made in this action without further
pleading,

AND WHEREAS, in view of the foregoing premises it is
deemed desirable to supplement and amend the said stipulation of
April 23rd, 1919.

The parties to the above entitled action by their respect-
ive attorneys do hereby agree and atipulate as follows:

1. The said defendant, Jacob Bloedel, and the said
defendants, Isaiah Cox and Anna M. Cox, his wife, in behalf of the land
and water rights so acquired from Mitchell, do hereby assent to and
make themselves parties in all respects to the said stipulation of
April 23rd, 1919, except as the same is changed and amended here-

inafter,

2. The said defendant, Jacob Bloedel, his grantors and pre|

decessors in int erest have diverted and appropriated from the Muddy
River, its headwaters, sources of supply and tributaries, and the
gsaid defendant, Bloedel, is entitled to divert from said river 2/70

of one cubic foot of water per second, for use upon the NE 1/4 of
the NE 1/4 of Sec. 21, T, 14 S, R, 65 E, M, D, B, & M.

The defendants, Isaiah Cox and Auna M. Cox, his wife,
their grantors and predecessors in interest have diverted and
appropriated fran the said Muddy River, its headwaters, tributaries
and sources of supply and are entitled to divert, in addition to the
quantity of water described in the said original atipulation of
April 23rd, 1919, 3/70 of one cubic foot of water per second for
use upon sald land in the N'W1/4 of the NE 1/4 of the N, E,

1/4 of Section 16 T, 14 8, R. 65 E, M, D, B, & M., the same being
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the land acquired by said defendants Cox and wife from J. H,
Mitchell,
3. Paragraph 3 of said stipulation of April 23rd, 1919, is
amended to read as follows:
Withe Indian Reservation, situate above Moapa, and
the inhabitants thereof, are entitled tt; divert from the Qaters
of said Muddy River, and to use upon said land on said Reservation
1. 242 of a cubic foot of water per second, and no more, meauréd
at the place of diversion, or such place as the State Engineer or
Water Commissioner, may aelect.l"
4, That portion of Paragraph 8 of said stipulation of April
23rd, 1919, fixing the pro rata share of any abnormal loss to be
borne by each party, is amended to read aﬁ follows:
"If any such abnormal loss occurs at any time the pro-
rata share of such loss to be borne by each party shall be as
follows:

The defendants, Baldwin and Wife, shall bear 16/3169 of

such loss;

The defendant Moapa and Salt Lake Produce Company
155/3169 thereof; ‘

The defendants Livingston & Smith 160/3169 thereof;

The defendants Perkins and wife 305169 thereof}

The defendants Knox and Holmes 95/3169 thereof;

- The defendants Cox and wife 13/3169 thereof;

The defendants Powers and wife 29/3169 thereof;

The defendant Sadie George 2/3169 thereof]

The defendant Jacob Bloedel 2/3169 thereof; and

The Plaintiff Muddy Valley Irrigation Company 2667/3169
thereof, I .

5. In Paragraph 8 of said stipulation of April 23rd, 1919,
is amended, so that the definition of abnormal losses from the flow
of said Btrem wherever the figures 1, 25 occur, the same sghall be
struck out and the figures 1,242 substituted therefor, The parties

hereto do not admit or recognize any rights to the use of the
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Muddy River by or for the Indian Reservation and the inhabit-
ants thereof, except the amount awarded and found to belong to
such reservation by the State Engineer, The parties have in-
cluded in their definition of abnormal losses a possible divergion
of a greater amownt by said reservation or possible acquisition
of an increase right, only as a measure of security against a
possible contingency which might arise through the uncertainty
of litigation,

6. Paragraph 7 of said stipulation of April 23zd, 1919,
is amended to read as follows:

"All of the water rights hereinbefore specified shall
be deemed and held to be vested rights acquired by valid appropria-
tion and beneficial use prior to March 1, 1905, and by continued
and uninterrupted use since said date, and shall be considered as
equal in right, without one having any priority over any other,

This stipulation shall apply to and include whatever rights are

held or possessed by the Muddy Valley Irrigation Company under
the certificates of appropriation issued to the plaintiff Nevada

Land & Live Stock Company as set forth in paragraph t:.welve of the’
amended complaint herein and under any certifi;:ate of appropriation
which may be issued to the Muddy Valley Irrigation Company under
its application to the State Engineer numbered 1611,

7, The amount of water awarded in the said stipulation of
April 23rd, 1919, and in this stipulation to the respective parties
shall be deemed a continuous right. during the entire year, it being
understood that the minimum duty of water during the summer season
shall be one cubic foot per second for 70 acres of land;
during the winter season, one cubic foot per second for 100 acres
of land, and that by the summer season is meant the period between
and including the first day of May of each year up to and including
the 30th day of September of each year, and by the winter season is
meant the period from and including the lst day of October to and

including the following 30th day of April,

14.
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8, It is understood and agreed thai the amounts of wat;ar
awarded by this stipulation to the respective parties and to the
Indian Reservation absorbs and exhausts all of the flow of the said
stream, its sources of supply, headwaters and tributaries during
the entire year.

9, The order of determination of the State Engineer and
any further or supplemental order of determination made by him
under order of the court shall give effect to the terms and
conditions of said stipulation of April 23rd, 1919 and of thia
supplemental stipulation as said order of determination may define
or effect the rights of the parties to the above entitled action
and any final decree entered herein shall, in determining the
relative rights of the parties hereto follow and give effect to
the terms af the said new stipulation,

DATED this 10th day of March, 1920,

A, S. Henderson

Brown & Belford
Attorneys tor Plaintiff

F. R, McNamee &

Leo A, McNamee
Attorneys for Delendants other
than W. J, and Mary Powers,

C. D, Breeze
Attorney for W, J, and Mary
Powers,

That the said exceptions of the respective parties to the
order of determination came regularly on for hearing on said 10th day
of March, 1920 and witnesses were sworn and testified for and on
behalf of the said excepting parties and documentary and ofher eviden-
ce was introduced in support of said exceptions and thereupon the
court made and entered an order requiring the State Engineer to maké
a further determination of the waters of the said Muddy River and its
tributaries, subject to instructions of the court which were embodied
in such orderj and theréafter, to-wit, on the llth day of March, 1920
said State Engineer did make and file in his office a further and

supplemental order of determination and has filed a duly certified
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copy thereof with the Clerk of this Court.

And the above ertitled action and the above entitled
matter and the said original and said further and supplemental
order of determination of the State Engineer in said matter
having now came on for hearing and the Court having considered
the pleadings of the parties, the oral and documentay evidence
heretofore taken herein, and the stipulations of the parties
filed herein, and written findings having been walved by attorne)}a
for the respective parties, thereupon, upon motion of the

attorneys for plaintiffs and defendants,

It is by the Court ORDERED, ADJUDGED AND DECRElED

ag follows:

First; That the said order of determination of the
State Engineer in the matter of the determination of the relative
rights in and to the waters of the Muddy River and tributaries
in Clark County, State of Nevada, as amended and modified by the
said further and supplemental order of determination, andthe said
further and supplemental order of determination be and the same
hereby are affirmed and confirmed. Wherever the said further and
supplemental order of determination differs from, changes, modifies,
or is in conflict with the original order of determination, the
sald original order of determination is and shall be deemed to
be modified by the said further and supplemental order of
determination and by the order and decree of this court and the same
as so modified is hereby affirmed. A copy of said original order
of determination marked "Exhibit "A' and a copy of said further
and supplemental order of determination marked "Exhibit 'B" are
annexed to this decree and are made parts hereof as if set forth
at length herein, Hereinafter in this decree whenever the order
of determination is referred to it shall, unless otherwise specif-
ied, be understood to include both the original order of determin.
ation and the further and supplemental order of determination and

the former as amended, changed and modlfied by the latter, Said
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, 2286 of one cubic foot of water per second,

order of determination shall and does define the rights of the
parties named therein except as hereinafter in this decree provided,
Second: That the parties to the above entitled action,
their grantors and predecessors in interest have diverted and
appropriated from the Muddy River, its headwaters, sources of
supply and tributaries for use upon the lands described in their
several answers and specifically described in the order of deter-
mination and the said parties are respectively entitled to divert
to said la;nds for use in the irrigation thereof, the respective

amounts of water herein setforth;

The defendants George Baldwin and Alethd Baldwin his wife

The defendant Moapa and Salt Lake Produce Company 2, 214

cubic feet per second,
" The defendants D. H, Livingston and Richard Smith,

2,286 cubic feet'per BECO;‘ld. .

The defendants Joseph Perkins and Kathyrn Perkins, his
wife, 7428 cubic feet per second,

The defendants G. S. Holmes and Julia May Knox, 1,357
cubic feet per second,

The defendants Isaiah Cox and Anna Cox his wife for
use on 10 acres of land described in their separate answer , 143 of

a cubic'foot per secmd,

The defendants Isaiah Cox and Anna Cox his wife for use
upon the lands formerly belonging to J. H, Mitchell, described in
the order of determination ,043 of a cubic foot per second,

The defendants, W, J. Powers and Mary Powers his wife,

.4143 of a cubic foot per second.

The defendant, Sadie George for use on the land described

in the order of determination, .03 of a cubic foot per second,

The defendant, Los Angeles & Salt Lake Railroad Company]
for the use specified in the order of determination, .04646 of a -
cubic foot per second,

17.
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The defendant, Jacob Bloedel for use upon the land
described in the order of determination, .0286 of a cubic foot
per second,

The plaintiff, John F, Perkins, .0286 of a cubic foot
per second.

The plaintiff, Muddy Valley Irrigation Company, for
use during the summer season, as hereinafter defined and as
defined in said order of determination, upon the lands described
in said order of determination, 36,2588 cubic feet per second,
which said amount includes the amount of water for summer use
allowed by State Engineer's certiﬁcéte No, 59. Said company is
also the owner of the right to and entitled to divert during the

winter season for use upon the lands described in said order of

determination and in State Engineer's Certificate Nos. 58, 59

and 60, and also upon the lands described in any certificate or
permit granted or issued by said State Engineer upon said Company's
application No, 1611 - the several amounts of water allowed by said
certificate or permits for winter use,
Third: 'fhat the Moapa Indian Reservation has diverted
and appropriated from the said Muddy River for use upon the lands
of sald reservation and is entitled to divert upon said lands
for use thereon 1,242 cubic feet per second during the summer
season and ,87 of a cubic foot per second during the winter season,
Fourth; That all of the defendants to the above entitled
action and the plaintiff John F. Perkins are and shall be entitled
to use the several amounts of water which they have appropriated
as aforesaid during both the summer and winter seasons,
Fifth: That the duty of water allowed for all land
in the Muddy Valley except on the Moapa Indian Reservation shall
be one cubic foot per second of flow to 70 acres for the summer
irrigation season which is defined ag extending from May lsat to
October lst, and one cubic foot per second flow to 100 acres for
the winter irrigation season which is defined as extending from
October lst to May lst, On said Indian Reservation the duty of
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water allowed is 1 cubic foot .per second flow to 70 acres for

the summer irrigation season which is defined as from April lst
to October lst, and one cubic foot per second flow to 100 acres
for the winter irrigation season which is defined as from October
lst to April 1st, .

The volumes or amounts of water awarded and allotted
by this decree to the parties hereinbefore named and to which they
are entitled shall be understood to include and define the a.mou;’lt
of all the waters now or heretofore rightfully used on the lands

given in the tabulation in the original order of determination

whether diverted directly from said Muddy River or from its triba

utaries, springs, head waters or other sources of supply, including
waters claimed to have been developed heretofore by any of the gaid
parties, All measurements of amounts to which the said several
parties are entitled except that awarded to the Moapa Indian Reser-
vation shall be made at the places of diversion or as near thereto
as practicable or convenient, as the State Engineer or Water
Commissinner may select or approve. On said Indian Reservation
all measurements of amounts diverted are to be made at the point
where the main ditch enters or becomes adjacent to the land
irrigated or as near thereto as practicable as the State Engineer

or Water Commissioner may select or approve,

Sixth: That the waters now and heretofore used by the
defendants George Baldwin and Aletha Baldwin his wife, upon the
lands described in their original separate answer, and which are
the waters of what is known as the George Baldwin Spring, the
maximum flow of which is found to be ,8298 of a cubic foot per
second of water are waters which have been developed and approp-
riated by said defendants in the manner and by the means alleged
in their said answer; and that such development and use has not and
does not diminish the flow or volume of the Muddy River or interfere
with the rights of any of the other parties to the above entitled

action or the Moapa Indian Reservation.

19.
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Seventh: Thai, as between the parties to the above
entitled action, the Muddy Valley Irrigation Company is declared
and decreed to have acquired by valid appropriations and bene-
ficial use and to be entitled to divert and use upon the lands
described in the amended camplaint and more particularly described
in the order of determination, all the waters of said Muddy River,
its head waters, soaurces of supply and tributaries, save and -
except the several amounts and rights hereinbefore specified
and described as awarded and decreed to the other parties to this
action and to the Moapa Indian Reservation, and said Company is
to divert said waters, convey and distribute the same to its
present stockholders and to its future stockholders and to other
persons who have acquired or who may hereafter acquire temporary or
permanent rights from said Company, for the various purposes
described in fie complaint and upon the lands situated as stated
in the complaint and specifically designated in the order of deter-
mination and that the stock holders of said Company are the
equital?le owners of rights to use said waters in this decree and
by the order of determination allotted and decreed to said
Company, in accordance with its articles and amended articles of
incorporation, or its by-laws or the accepted uses and practices of
said corporation,

Eighth: As between the parties to this action and except
against the rights awarded the Indian Reservation and the Inhabit~-
ants thereof, all of the water rights enumerated as belonging to
the parties to the action shall be deemed and held to be and are
hereby decreed to be vested rights acquired by valid apprpriation
and beneficial use prior to March 1st, 1905, and by continued un-
interrupted use since said date and shall be considered as equal
in rank without anyone having any pril)rity over another and that
this shall apply to and include the rights held by the Muddy Valley
Irrigation Company as grantee or assignee of Nevada Land & Live
Stack Company under the State Engineer's certificates, 58, 59 and

60, and under such permit or certificate as may hereafter be
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granted by the State Engineer to the Muddy Valley Irrigation
Company under its application No, 161l. That, as against the
water right granted and allotted to the said Indian Reservation,
the water rights held by the Muddy Valley Irrigation Company
under sald certificates or permits shall be deemed to be sub-
sequent to the water rights allotted and decreed the said Indian
Reservation. The water right allotted and decreed the Indian
Reservation shall be deemed and held to be vested rights acqui.réd
by valid appropriation prior to March lst, 1905 and by uninter-
rupted uge thereafter and shall, to the extent decreed and allotted,
rank, as equal in priority with all the other rights, allotted,
awarded and decreed to the said several parties, except those
granted by the said certificates or permits,

Ninth: That the defendants in said action shall not be
required to take or use the waters in said river in continuous
flow, but may cumulate the same or any part thereof in rotation
and turn periods, with the approval of the Water Commissioner, andb
subject to his control and direction and under such rules and
regulations as may be prescribed by the State Engineer and the
statutes of the State of Nevada. That the whole amount of water
diverted from said river at any one time by all of the defendants
shall not exceed in the aggregate the total of the amounts of
water awarded to the said defendants. Below the lowest diversion
of the defendants Holmes and Xnox, the flow in the stream shall be
maintained substantially constant, subject to seasonal variations,
only, however, in so far as the defendants can be held to be
regponsgible for the fluctuations of the stream. The whole of said
river system ghall be under the supervision, rules and regulations
of the State Engineer, and the direction and control of the water
commissgioner to be appointed as provided by law, as a fully
adjudicated stream; but it is the intention hereof, and it is hereby
decreed that, so far as practicable, the stream shall be treated
ag divided into two parts, that above and that below the lowest
diversion on the ranch now belonging to Knox and Holmes, The

Muddy Valley Irrigation Company, although under the supervision
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and control of the state enginecer and water commissioner, shall,
subject to said supervision and general control, distribute and
control the distribution of the waters diverted and conveyed by
its works to its stockholders and other persons obtaining water
by means thereof, Substantial headgates, weirs or other measur-
ing devices and sand boxes,‘ as the State Engineer, through the
water commissioner may direct or require, shall be installed and
maintained in good order by all who divert or use the waters of
said stream system,

Tenth: That the owners of land on the upper part of said
river as in the last paragraph defined, and defined in the said
order of determination, as that part of said river above the
‘marrows', shall keep the channel through their respective lands
cleared, of all ordinary obstructions, but in case of extra-
ordinary obstructions, such as the formation of lime beds or
deposits in the channel of the stream, the same shall be removed
under the direction of thevwzter commigsioner and the expenses there-
of pald pro rata by all parties to the determination in proportion
to the acreage owned or controlled by them as defined in said order
of determination, |

Eleventh: That all abnormal losses from the flow of the
stream shall be pro rated and shared among the parties holding water
rights on the stream, but as between the parties to the above entit-
led action, abnormal losses shall be defined as in paragraph 8 of
said stipulation of April 23rd, 1919, as amended by paragraph 5 of
the stipulation supplemental thereto, and, as between the parties
to said action, such abnormal losses shall be borne by the parties
to said action, pro rata in the proportions named and set forth
in paragraph 4 of said supplemental stipulation,

Twelfth: That the aggregate volume of the several

amounts and quantities of water awarded and allotted to the parties named

in said order of determination, which include all of the parties to said
action and the said Moapa Indian Reservation, is the total available
flow of the said Muddy River and consumes and

22.
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exhausts all of the available flow of the said Muddy River, its
head waters, sources of supply and tributaries.

Thirteenth: That the salary and the expenses of any
water commiasioner, who may be appointed to supervise, control
and reguate the distribution of the waters of said Muddy River
in accordance with the provisions of said order of determination
and this decree, shall be paid pro-rata by the parties to the said
stipulation supplemental to the stipulation of April 23rd, 1919, »
in the same proportion as for the sharing of abnormal losses set
forth in paragraph 4 of said supplemental stipulation, If in the
opinion of the State Engineer a suitable and competent water
commissioner cannot be employed at the salary fixed by statute,
the State Engineer is authorizéd to fix thevsa.lary of the Water
Commissioner in such amount as he may determine to be reasonable,
subject, in case of objection by any of the water users, to the
approval of the d'udge of the above entitled Court, The State
Engineer may also allow ‘auch expenses of such water commissioner as
he may deem necessary or proper to be incurre‘d in the performance
of the duties of such water commissioner, subject, also, in case of
objection, to the approval of the Judge of said Court,

That any money due or which may hereafter become due
fram any party for his, her or its pro rata share of such salary
or such expenses of the water commissioner shall be paid by the
party at the tires and in the manner provided by law for the pay-
ment of the salary of the water commissioner, and any neglect or
failure of any party to make any such payment shall be déemed a
violation of this decree and a contempt of Court, and, shall be
punished accordingly, or the same may be deemed a debt and collect~
ed by civil process.

Fourteenth: That each of the parties to this action his,
her or its granteeés and successors in interest and every peraon
acting under his, her or its direction or control be and hereby
is perpetually restrained and enjoined from in any way interfer-

ing with or in any way impairing any right given or awarded or

23.
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decreed by this decree to any other party and fron violating

any of the provisions of this decree, and ig also perpetually
restrained and enjoined from opening, closing, changing or
interfering with any headgate or water box established by or

under the order of the State Engineer or Water Commissioner
without the authority of said State Eungineer or Water Commissioner,
and also from using water or conducting water into or through his,
her or its ditch which has not been awarded tovsuch party by this
decree.

Fifteenth: Each party shall pay his or its own
costs in this action, but the costs and expenses of the adjudicat-
ion by the State Engineer, including any sx;lrveys or maps made by
him, shall be borne by the respective parties in accordance with
the Statutes of this State, But in determining the water right
and acreage, against which said expense shall be assessed the

numerators in the fractions in said paragraph 4 of said supple-

mental stipulation, shall, as between said parties, be deemed to be

the number of acres to be irrigated by the said respective parties,

Done in open Court this 12th day of March, A, D, 1920,

/s8] Wm, E, Orr
District Tudge,

24.
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EXHIBIT “A"

STATE OF NEVADA

ORDER OF DETERMINATION OF
RELATIVE RIGHTS

TO THE.

Waters of the Muddy River and
Its Tributaries

J. G. SCRUGHAM, State Engineer

CARSON CITY, NEVADA
STATE PRINTING OFFICE . : :  JOE FARNSWORTH, SUPERINTENDENT

1920
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ORDER OF DETERMINATION

In the Matter of the Determination of the Relative Rights in and
to the Waters of the Muddy River and its Tributaries in Clark
County, State of Nevada.

In accordance with stipulated agreement entered into by the Muddy
Valley Irrigation Company, et al., v. Moapa and Salt Lake Produce
Company, et al., on the 23d day of April, 1919, an order was entered
in the Tenth Judicial District Court of the State of Nevada referring
the above-entitled action to the State Engineer for an adjudication of
the water rights on the Muddy River stream-system as provided for in
Chapter 140, Statutes of 1913, and all Acts amendatory thereof.

The tabulation of the allotments of the waters of the Muddy River
stream-system, as attached hereto, covers all claims filed in the office
of the State Engineer as provided for by law, and also an allotment to
the Moapa Indian Reservation. Although duly notified of the pend-
ing adjudication proceedings in the statutory manner, the United States
Indian Service anthorities did not file a claim and state that they
refuse to recognize the authority of the State of Nevada to determine
the water rights of the Moapa Indian Reservation. In the absence of
any showing on part of the United States Indian Service, the State
Engineer has based the Moapa Indian Reservation allotment on the
official investigations and reports made in the year 1906 by Henry
Thurtell, at that time State Ifngincer of Nevada, These reports gave
the Moapa Indian Reservation an allotment of water sufficient to prop-
erly irrigate an area of 87 acres, which was found to be the full area
on the Reservation entitled to a vested water right under the law of
the State. ,

(a) Duty and point of diversion defined.

The duty of water allowed for all land in the Muddy River Valley
shall be 1 c.f.s, flow to 70 acres for the summer irrigation season from
April 1 to October 1 and 1 c¢.f.s. flow to 100 acres for the winter irriga-
tion season from October 1 to April 1.

The volumes or amounts of water allotted and to which it is agreed
the respeetive parties are entitled shall be understood to include and
define the amount of all the waters now or heretofore rightfully used on
‘the lands given in the tabulation whether diverted direetly from said
Muddy River or from its tributaries, springs, headwaters or other
sources of supply, ineluding water claimed to have been developed
heretofore by any of the said parties. All measurements of amounts

diverted are to be made at the point where the main ditch enters or -

becomes adjacent to the land to be irrigated or as near thereto as prac-
- ticdble, as the State Engineer or water commissioner may select or
approve.
(b) Baldwin Spring flow defined.
fhe maximum flow of .8298 c.f.s. of water of the George Baldwin.
Spring now and heretofore used by George Baldwin and Aletha L.
Baldwin, his wife, is water which has been developed by said parties.

c 1.8, signifies cubic foot per second,
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Such development and use of this amount of water has not and does not
diminish the flow or volume of the Muddy River, or interfere with
the rights of any other water users on the stream-system. No further

. development of water on the head of the Muddy River stream-system

shall be made which in any way diminishes the flow of the waters of
the Muddy River or impairs rights defined and referred to in this order.

(c) Method of use.

The parties named in this order shall not be required to take or use
the water of said river in continuous flow, but may cumulate same or
any part thereof in rotation and in periodic turn, with the approval
of the water commissioner, subject to his eontrol and direetion and

under such rules and regulations as are prescribed by the State Engi-

neer and the statutes of the State of Nevada.

The whole amount oZ water diverted from the river at any one time
by all the parties allotied water for use above the “narrows” is not
to exceed in the aggregate the total amount of water allotted to the
several parties resident in the Upper Muddy Valley. Below the lowest
diversion of Kuox and Holines the flow in the stream shall be main-
tained substantially constant subject to seasonal variation. The whole
of said river system shall be under supervision of the rules and regu-
lations of the State Engincer and the direction and control of the
water eommissioner, to be appointed as provided by law. Substantiai
headgates, weirs, and sand-boxes, as the State Engineer through the
water commissioner may order, shall be installed and maintained in
good order by all who divert ov use the waters of said stream-system.

(4) Channel upkeep, responsibility for.

The owners of land ou that part of said river above the “narrows”
shall keep the channel through their respective lands cleared of all
ordinary obstructions, but in case of extraordinary obstruction, such
as the formation of lime deposits in the channel of the stream, the same
shall be removed under the dircetion of the water comniissioner and
the expenses thereof paid pro rata by all parties to this determination
in proportion to the acreage owned or controlled by them as defined
in this order.

(e) Priority—Vested and grunted rights.
All the water rights enumerated in this order of determination,

‘except those held under permit from the State Engincer’s office, shall

be deemed and held te be vested rights acquired by valid appropriation
and beneficial use prior to March 1, 1905, and by continued uninter-
rupted use since said date aund shall be considered as equal in rank
without having any priority over one another.

Permits Nos. 31 and 1372, which are the basis for certificates Nos. 58,
59, and 60, granted by the State Engineer, cover certain water rights
which are enumerated in the appcnded tabulation of allotments. These

granted rights are next in pri=r ity the vested rights on the Muddy -

River streancsystem.

(£) Losses, apportionment of.

ANl sbuortaal losses from the flow of said stream shall be pro-rated
and shared amony the partics holdinr water rights on the stream.
Abnormal losses shall iuclude any substantial loss from the permanent
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flow of the stream, such as a cloudburst destroying or obstructing the
channel thereof or an opening up of a fissure in the bed of the stream
or in one of the sources of supply and the disappearance therein of a
substantial amount of the waters, thereby causing a diminution in the
available flow.

If any such abnormal loss occurs at any time, the pro-rata share of
such loss to be borne by each party to this order shall be as follows:

George Baldwin and Aletha Baldwin, his wife........ . .16/2839
Moapa & Salt Lake Produce Co..... . .155/2839
Livingston & Smith 160/2839
Joseph Perking and Wite. ..o e s e 30/2839
Knox and Holmes 95/2839
Isaiah Cox and wife...... 10,2839
W. 1. Powers and wite 29/2839
SAAIE GROTEO.. ..ot et aenme s ieenmeeasnninesmnaas 2.1/2839
Jucob Bloedel. ... eneemeemneeieen 2 /2839

- J. H. Mitchell 3/2839
U. 8. Indian Service, Moapa Reservation 87/2839
John F, Perkins..... 2/2830
Muddy Valley Irrigation Co. 2244.80/2839

(g) Ezpense of commissioner.

The salary and expenses of the water commissioner shall be paid pro
rata by all parties to this adjudication in the proportion of acreage
owned and controlled by them as defined in this order.

SUMMARY OF ALLOTMENTS AND CERTIFICATES

C.F.S Aow
Claimant Acreage Summer Win
Jacob Bloedel..........oiieiii s 2 L0286 02
Moapa & Salt T.ake PIroduce Co..eeecrveaernen 155 2.215 0
Isulah Cox and wife ' 10 148 0
J. H. Mitehell... e 3 043 Q
George Baldwin ..., 16 2286 [t}
Sadle George 21 . 0300 0
John F. Perkins...... ‘2 .028¢ 02
Tos Augeles & Salt Lake Ry 04046 04646
Livingston and Smith......c e ceecrcemerenees 160 2.286 0
Knox and HolNeS....... .ococmvecrcereesecenerereereeeenes b 1.357 0
W. J. Powers.............. 20 4143 20
Muddy Valley Irr. Co........... 2244.80 32.0068 22,448
Muddy Valley Irr. Co.(Cert. 58)..ecrrrcccnas 30811 e 3.08
Muddy Valley Irr. Co.(Cert, 59) .viorecinreiaeaes 426.2 4.252 e
84606 0 e 8.466
Muddy Valley Irr. Co,(Cert, 60) ceerrcorevenne 80 . 8
Joseph PerkIns. ... 30 0
87

Moapa Indian Reservation 87
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Appropriator—Jacob Bloedel. /

Bource—~Muddy River Tributary (Bloedel Spring). E\__(‘ 2
e

Date when Date when Nuwmber

P

Ditch Title construction land jirst of acres
commenced irrigated irrigated Sec. Subdiviszion Tp.§. R.E.
Morria & Jones Ditchea. . ... . 1896 2.000 21 NEINE} 14 &5
2 : : Domestic use allowed.

2/10 c.fs, allowed for irrigation,

- Appropriator-—boapa and Salt Lake Produca Ce. .
Bource—Muddy River and Tributaries,

Big Spring, Jones Spring, Hixh 1] wiswl 14 65
8prings, and Rock Cabin Spring 15 33 14 65
Ditehes, . 16 SININWi 14 63

. 15 SIN]} 14 65
16 NE#% 14 &5
' 16 EISE} 14 65
- Excepting end excluding from the above deacription the.... ... ‘16 NE}
. NWINEY 147 6§
18 NW

- - NEINE} 14 65
- Domestic use allowed: .
. Total acreage aliotted water, 135 ncrses,
2 end 15/70 c.f.5. allowed for ivvigation.

.‘ . " Appropriator—Isaiah Cox and Anna Cox, His Wife.
Source—buddy River and Tributaries.

Cax Diteh and Cox Spring Diteh. icon 16 NE3

. NWINE} 14 &

4 : : Domestic use allowed. : -

10/70 c.fa. allowed for irrikation,

A Y
- Approprintor—J. H. Mitchell,
Source—DMuddy River, .
. Mowtry & Mitchell or Cox Ditch... 3.00 16 NWwWi .
’ NEINE:} 14 65
Domestic uae aljowed.
3/70 c.fs. allowed for irrigation.
. - . N . L
Approprintor—U, S, Indian Service (Moapa Indian Reservaticn).
Source—Muddy River, .
Lodiza Ditchea ¥7.00 36 14 &
35 - 14 65
31 - 14 Eé
1 A6 &6
L} is &8
Total .. . 87.00

This allotment is based on the Thurtell Andings as covered in Certificate No. 479, issued by
Henry Thurtell an Murch 30, 1907 _
. .Domeatic uie allowed.

87,70 c.t.s, nllowed for irvigution,
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Appropriator-—George Baldwin.
Source—Muddy River and Tributaries.

Date when Date when Number

Ditch Title construction - lend first of acrea
commmenced irrigeted irrigated Sec. Subdivision Tp.S. R.E.
George A. Davis and Dry Diteh.... 16.00 25 SEISW1 14 65
b SWI1SE} 14 656

2
36 Lotz 2 and 8
NE} 14 65

Domestie use allowed.
16 /70 ¢.f.8, allowed for irrigation.

Approprintor—8adie George.
Source—Muddy River and Tributaries,

Indian Diteh..e e eseincens 2.10 1 SEINE} 16 66
' Domestic use allowed,

21/700 c.f.5. ullowed fpr irrigation:

~Appropriator—Joseph Perkins,
Source—Muddy River and Tribufaries.
Barnes & Harris Ditech and 30.00 6 Lots 4 nn‘tiivﬁ
NW]

Bradfute Ditch. kS 15 66
6 Lot & SW} 15 66
6 SEINE}1 15 66
[ SWiNE} 16" 66
6 Lots 2 and 8 16 &6
Domestie use allowed.
30/70 c.fs. allowad for jrrigation.
Approprintor—Los Angeles and 8alt Lake Ry. Co.
Source—Mnuddy River. equiv. to

0322 32 NE1 14 66

Pipe Line... ..o
Note—Water used for locomotives, ears, depot, stock yards, and town supply,
04646 ¢.f.5. allowed.

Appropriator—D. H. Livingston and Richaxd Smith.

Source—Muddy River and Tributaries,

SiSEX 16 66
NiNEX 16 66
NINW3 15 64
NWINEt 15 66
SWiSEX¥ 15 66

White, Livingston, and Croshy
Ditches,

20.00

2100 6o B W A g B D 62 08 BN
Z
P
[47]
<]
-
23
@
ES

1
All that portion of .. ... SiSEjsituated east
— of the R. R. track

Domestic use allowed,
2 and 20/70 c.f.s. allowed for irrigation.
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Ditch Title

* Weiser Ditch.

— 8 e

.

Appropriator—@. S. Holmes and Juliz May Knox. '

Bource—Muddy River and Tributaries.

Dcte schen Date when Number
construction land first of acrcy
commnenced

85.00

" “Appropriator—W. J. Powers,

Demestic use allowed.

1 and 25,10 efs. allowed for irrigation.

Bource—HKuddy River.
. 29.00

Cook Ditch

Domestic use zllowed.
22/70 c L. allowed for jrrigation,

srrigated irrigated Sec.

1
12
12

1

1

1

L an amn'

Appropriator—Muddy Valley Irrigation Co.

Source-—~5luddy River.
20.00

8{, Joe Ditch

o Total

- 14.00

24.00
20.00
7.26

27.25
20.00

. 24.00
14.00

14.00

14.00

14.00

0

71.80
463,25

46323/7000 e a. allowed for irrivation,

15
15

Suldivision Tp.5.R.E, -
1 SANWISWY
1

5i8wW}
5.5E}
NE}
NEISE}
SWiNWL
NEISW}
Free. 15W}

SE8W}
SwWiswi

SEINEY
NEINE}

NEINW}
SEINW!
NWINW{
SWINW]
NWISW}
NEWBW)

SWINWY
NWISwy
SWisSw]

SEINWY
NwWiNwW!
NENW!

15

16

15

15

15

18

at i -

87

87

(24

L 14
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Appropriator—Muddy Valley Irrigation Co.
Source—Muddy River.

Date when Date when Number

Ditch Title construction land first of acres
commenced irrigated irrigated Sec.
SprolerAveritt .. ..o 2226 27
. 26,00 27
! 10.00 27
36,60 27
22,60 27
28.00 27
143,26 27
600 34
15.00 34
17.76 34
40.00 34
13.76 34
6.60 84
29,00 34
Total e 242,28

24225/7000 c.f.8, allowed for irrigation.

Appropriator-—Muddy Valley Irrigation Co.
Source—Muddy River,

Kapalapa Diteh. oo 10.00 2
20.00 2

20.00 2

20,00 2

7,50 2

20.00 2

20.00 2

20.00 2

20.00 2

Toe¢al 157.50 2

16760/7000 c.f.s. allowed for irvigation,
Appropristor-~Muddy Valley Irrigation Co.
Sourco—Muddy River,

Stringtown Diteh.. 17.80 12
1250 12

12.50 12

7.60 12

12,00 12

30.00 12

86,20 12

24,10 12

7.00 12

15.00 12

8.00 12

182,60 12

21.40 13

2580 18

47.20 13

500 18

5.00 18

10.00 18

Total e 289,80
28980/7000 c.f.5. allowed for {rrigation.

Subdivision T».5. R.E.

NWiINW3
SWINW!

NEINE)
SWiNE!
SE}SE

NWiINWY

NWISE}
NEiSW}

NEINW}
SWINW}
SEINW]
SWINE}

SEISW3
SWiswi

NWINE}
NEINE}

SWINWY
NWINW}

SE ROA 43995
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Appropriater—Muddy Valley Irrigation Co.
Source—Muddy River.

* . Diteh Titte
“

Date when Date when Nuitber
construction land first of acres
commerced drrigated irrigated

13.00

8parks Canal

Tolul

21.80
1.20

23.00 -

1.80
8.20

10.06
4€.00

44/70 ¢.f5. allowed for irrigation.

Source—Muddy River.

“Gverton Canal

Total

466.00

Sec. Subdividion Tp.S. R.E.

1

Appropriator—Muddy Valley Irrigation Co.

SEISW}
SWisSWHY
NWwWisw!i

NESEY
SE\SE\}

SWISEY

SE\SW}
SWiswi

SEiSEL
NEINE!

NWINWL
NE{NW}
NWINE}
NEINE}
SEINE}
SWINE!

NWISE\
SESEY

. NWINWY

NE{NW!
SWINW)
SEINW}
SWINE!
SEINE}
NWISE}
NESE}
SE\SE}
SWISE}
NE{SW!
SEISW}

NEINE}
JWiswi
SWASE}

NEISW)
SE\5Wt

16

18

16

6
16

16

1€

18
16

16

18

16
lv

67

68

67

sT

67
a7

&7

67
87

68

7
68
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Appropristor—Muddy Valley Irrigation Co.
Souree—mM'qddy River.

Date when Date when Number

Ditch Title - construction land first of acres
commenced irrigated irrigated Sec. Subdivision Tp.S R.E,
Kaolin Diteh, ' 28.00 19 SEISE} 16 o8

20.00 30 SWiINE}
20.00 30 NWjISE}
700 30 NEINE}

47.00 30 16 68
20,00 32 NEISE}
20,00 82 NWiISE}

40.00 32 16 - 68
4.00 29 NEINW} 16 68
'r.-..m e 119,00

119/70 e¢f.8. allowed for irrigation.

Appropriator—Muddy Valley Irrigation Co.

~ Source—Muddy River,
St, Thomas Ditch...crosammnns 165.00 10 SEINW!
2006 10 NWiINE
10.00 10 NEINE
23.00 10 SWINE

176.06 11 17 68

1050 14 SWiNE]
1940 14 SEINE

184,10 14 17 68
Tatal : 420.45
42045/7000 c.f.s. allowed for irrigation.

Appruprintor—-Muddy Valley Irrigation Co.

Source—Muddy River,

East §t. Thomas Ditch.... . 4.00 8Wisw} 17 68

wwe

17.00 SEiSE}
7.00 NE}SE}
24.00 3 17 68
15.85 11 NWINWY
16.10 11 NEINW}
8.00 11 BW3iNW}
1200 11 SEINW}
1060 11 NW3ISE}
62.65 11 . 17 68

Total US  1 X 13
Domestic use allowed from all Muddy Valley Irrigation Company Ditches,
§065 /7000 ¢.f 5. allowed for irrigation.
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12
Appropriatur—JTolin F. Perkina,
Source—BIuddy River. .

Dats whem Date when Number

Ditch Title

-

comulruction land first of acres
3 R ccmmenced irvigeled irrigated Scc. Subdivision Tp.S.R.E.~
St Th Diteh 2.00 13 E partof
NEASE)
11 Wpartol
NWISWi 171 €f

Damextic tae ellowed.
2/70 efs atlowed for irrigation.

N

.&pprupriu.tor-—ﬂuddy Valley Irrigation Co., Assignee of Navada
. Land and Livestock Co, Under Certificate No. b8.

Source—nIuddy Biver,

. Overton Canal 20.00 Wi
- NWINWwWL
B00 2 SWISEL
’ ) - and SE!SE!
- - ’ 31600 11 NEINE}
. and SEY
- £0.00 12 wWisSW)
. . 25.00 12 EiswWi
46,00 11 NWINW}
) 80 13 NWISW]
2536 11 NW3
708 13 NWISE{
. 1600 14 NEINEL
2748 1 awy
’ $4.00 30 SWINEY.
2000 30 NiSE}
. 1680 30 SEISE}
Total 108.11

2.9 c.fx. alluwed for ircikation,

18

19

87

63

The use of this water is determin=d ns a winter use: diversign to commence October 1 of
each year and to extend to Aprit 1 of the yeur [oliowinm, The uee i limited o irrigation,

stockwatering. and domestic prarposes.

Appropriator—Muoddy Valley Irrigation Co., Assignee of MNevada
Land and Livestock Co., Under Certificats No. B9.

_Beluce—m.‘nd dy River.

. WinTes Use
Kaolin Ditch. 40.00 20
156.00 29
- 31000 32
. .20 3
- D § 3 X T
- . : 70.00 33
- 3636 33
N 24.43 1}
§2.70 3
i 4
1635 4
it
- Bummuex Usc
14000 29
25000 32
1520 32
Tota} use A425.20¢
Total winter use B46.65

Summer use—4.352 ¢.f4.
Winter use—H. 456 (0.
The usa I lireited to {rrigntioa, stockwatering, and dJon.satie

NUCpaves,
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Appropriator-—-Muddy Valley Irrigation Co., Assignee of Nevada

Land and Livestock Co., Under Certificate No. 60.
Source—Muddy River.

Date when Date when Number

Ditch Title construction land first of acres
commenced irvigated irrigated See. Subdivision Tp.5. R.E.
St. Joe or Logan Diteh .. _.cccounn, 20.00 26 SEisW}
20,00 35 EINE}

10000 35 SEINW} 15 67

Total 80.00
The use of this water is determined as a winter use; diversion to commence October 1 of
each year, and to extend to April 1 of the year following. Use limited to irrigation, stock-

watering and domestic purposes.
0.8 c.f.8. allowed for irrigation.

STATE OF NEVADA
STATE ENGINEER’S OFFICE

I, J. G. Scrughamn, State Engineer of the State of Nevada, duly
appointed and qualified, having charge of the records and files of
the office of the State Engineer, do hereby certify that the foregoing
is a full, complete and true copy of the Order of Determination of the
Relative Rights in and to the Waters of Muddy River and its Tribu-
taries in Clark County, Nevada, prepared and filed in said office on the
21st day of January, 1920, as appears by the records and files of the
office of the State Engineer of Nevada, and nething more or less.

In Wirness WHEREOF, I have hereunto set my hand and affixed my
seal of office at the City of Carson, State of Nevada, this 21st day of

January, A, D. 1920,
J. G. SCRUGHAM,

[sEAL] State Engineer.
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EXHIBIT “B"
IN THE MATTER OF THE DETERMINA TION OF 'I'HE’RELA.TIVE
RIGHTS IN AND TO THE WATERS OF THE MUDDY RIVER AND
ITS TRIBUTARIES IN CLARK COUNTY, STATE OF NEVADAS,
e ——— Oumacan .

FURTHER AND SUPPLEMENTAL ORDER OF DETER MINATION,

In accordance with a stipulated agreement entered into
by the parties in the suit of Muddy Valley Irrigation Company, et al,
Vs, Moapa and Salt Lake Produce Company, et al, on the 23rd day of
April, 1919, an order was entered in the Tenth Judicial District
Court of theé State of Nevada, in and for the County of Clark referring
the above entitled action to the State Enginéer for an adjudication
of the water rights on the Muddy River stream system as provided
for in Chapter.140, Statutes of 1913, and all Acts amendatory thereof ,

On the 10th day of March, 1920, the matter having came
on for hearing before the Court upon exceptions duly filed with the
Clerk of the Court and served as required by law on the State
Engineer, said exceptions having been filed by various parties to
the said suit of Muddy Valley Irrigation Company et al, Vs, Moapa
and Salt Lake Produce Company, et al, » and the Court having heard
said exceptions and proofs adduced by and on behalf of the excepting
parties, the Court made and entered an order requiring the State
Engineer to make a further determination of the waters of the said
Muddy River and its tributaries subject to the Court’s instructions
which were set forth in said order, tﬁe said order being made by gaid
District Court and entered in said suit,

In accordance with the said order of said Court and the

said instructions the State Kngineer makes the following:
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FURTHER AND SUPPLEMENTAL ORDER OF DETERMINATION,

The tabulation of the allotments of the waters of the

‘ Muddy River stream system as set forth in the original order of

determination with the changes herein made in this order, cover

all claims filed in the office of the State Engineer as provided by
law, and also an allotment to the Moapa Indian Reservation, Although
duly notified of the pending adjudication proceedings in the ‘
statutory manner, the United States Indian Service authorities,

did not file a claim and state that they refuse to recognize the
authority of the State of Nevada to determine the water rights

of the Moapa Indian Reservation. In the absence of any showing

on the part of the United States Indian Service, the State Engineer
has based the Moapa Indian Reservation allotment on the official
investigations and reports made in the year 1906 by Henry Thurtell,
at that time State Kngineer of Nevada., These reports gave the
Moapa Indian Reservation an allotment of wé.ter sufficient to
properly irrigate an area of 87 acres, which was found to be the
full area on the Reservation entitled to a vested water right

under the law of this State,

(a) DUTY AND POINT OF DIVERSION DEFINED,

The duty of water allowed for all lands in the Muddy

Valley, except on the Indian Reservation, shall be 1l c.f.s. flow
to 70 acres for the summer irrigation season fran May lst to
October lat, and 1 c.f.s, flow to 100 acres for the winter irriga-
tion season from October lst to May lst. On the Reservation, the
duty of water allowed shall be 1 c,f, s, flow to 70 acres.for the
summer irrigation season from April 1st to Qctober 1st, and
lc,f.8. flowto 100 acres for the winter irrigation season from
October lsat to April 1st,

) The volumes or amounts of water alloted and to which
it is agreed the respective parties are entitled shall be understood

to include and define the amount of all the waters now or heretofore
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rightfully used on the lands given in the tabulation in the original

order of determination whether diverted directly from said Muddy

" River or from its tributaries, springs, head-waters or other

sources of supply, including waters claimed to have been developed
heretofore by any of the said parties. All measurements of am(;mts
except that awarded to the Indian Reservation shall be made at the
places of diversion or as near thereto as practicable or convenient
as the State Engineer or Water Commissioner may select or approve.
On the Indian Reservation, all measurements of amownts diverted are
to be made at the point where the main ditch enters or becomes ad-
jacent to the land irrigated or as near thereto as practicable, as

the State Engiﬁeer or Water Commissioner may select or approve,

(b) BALDWIN SPRING FLOW DEFINED,

The maximum {low of .8298 c, f, 8. of water of the
George Baldwin Spring now and heretofore used by George Baldwin and
Aletha 1., Baldwin, his wife,I is water which In s been developed by
said parties. Such development and use of this amount of water
has not and does not diminish the flow or volume of the Muddy River,
or interfere with the rights of any other water users on the atream
system. No further development of water on the head of the Muddy
River stream systermn shall be made which in any way diminishes the
flow of waters of the Muddy River or impairs rights defined and
referred to in this order,

(¢) METHOD OF USE,

The Muddy Valley Irrigation Company, subject to the
supervision and general control of the State Engineer or Water
Commissioner, shall digtribute and control the distribution of the
water alloted to it, and diverted and conveyed by its work to its

stockholders and other persons obtaining water by means thereof,

All other parties named in this order shall not be
required to take or use the water of said River in continuous flow but may
cumulate the same or any part thereof in rotation and in periodic

turn, with the approval of the water commissioner, subject to his

3.

SE ROA 44002

JA_13731



10
11
12
13
14
15
16
17
18
19
20
21
22

23

31

52

control and direction and under such rules and regulations as are
prescribed by the State Engineer and the statutes of the State of
Nevada. .

The whole amount of water diverted from the river at
any one time by all the parties alloted water for use above the
"narr;)wa" is not to exceed in the aggregate the total amount of
water alloted to the several parties resident in the Upper Muddy
Valley. Below the lowest diversion of Knox and Holmes the flow in
the stream shall be maintained substantially constant subject to
seasonal variation. The whole of said river system shall be under
the supervision and the rules and regulé.ticms of the State Engineer
and the direction and control of the Water Commisgsioner, to be
appointed as provided by law, except as hereinbefore specified as to
the Muddy Valley Irrigation Company. Substantial headgates, weirs
and sand-boxes, as the State Engineer through the Water Commiss-
foner may order, shall be installed and maintained in good order
by all who divert or use the waters of said stream system,

(d) Channel upkeep, responsibility for,

The owners of land on that part of said river above the
“marrows' shall keep the channel through their respective lands
cleared of all ordinary obstructions, but in case of extraordinary
obstruction, such as the formation of lime deposits in the channel
of the stream, the same shall be removed under the direction of the
water commissioner and the expenses thereof paid pro rata by all
parties to this determination in proportion to the acreage owned
or controlled by them as defined in this order,

(e} Priority, vested and granted rights,

As between the partics to the above entitled suit and
except against the rights awarded the Indian Reservation and the
inhabitants thereof, all of the water rights enumerated as belonging
to the parties to the suit shall be deemed and held to be vested
rights acquired by valid appropriation and beneficial use prior to

March 1, 1905, and by continued uninterrupted use since said date
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and shall be considered as equal in rank without anyone having any
priority over another; this shall apply to and include the rights

held by the Muddy Valley Irrigation Company as grantee or assignee
of Nevada Land & Live Stock Company under certificates Nos. 58, 59
and 60 and to such permit or certificate as may be granted by the
State Engineer to the Muddy Valley Irrigation Company under its appl-
ication No, 1611, Against the right granted and alloted to the

Indian Reservation, the rights held by the Muddy Valley Irrigation
Company, under said certificates or permits, shall be deemed to be
subsequent to the right by this order alloted to said Indian
Reservation. The right allowed the Indian Reservation shall be
deemed and held to be a vested right acquired by valid appropriation
prior to March lst, 1905, and uninterrupted use thereafter and

shall to the extent allowed rank as of equal priority with all the
other rights alloted and awarded to the various parties except those
granted by the said certificates or permits,

(f) Losses, apportionmerts of,

All abnormal losses from the flow of said stream shall
be pro-rated and shared among the parties holding water rights
on the st:-:cam. Abnormal losses shall include any substantial loss
from the permanent flow of the stream, such as a cloudburst destroy-
ing or obstructing the channel thereof or an opening up of a fissure
in the bed of the stream or in one of the sources of supply and the
disappearance therein of a substantial amount of the waters, thereby
causing a diminution in the available flow,

If and such abnormal loss occurs at any time, the pro-
rata share of such loss to be borne by each party to this order shall

be as follows:

George Baldwin and Aletha L., Baldwin, his wife 16/2839

Moapa & Salt Lake Produce Co. 155/2839
Livingston and Smith 160/2839
Joseph Perkins and wife 30/2839
Knox and Holmes 95/2839
Issiah Cox and wife 10/2839
W. J. Powers and wife 29/2839
Sadie George 2,1/2839
Jacob Bloedel 2/2839
5,
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J. H, Mitchell 3/2839

U, S. Indian Service, Moapa Reservation 87/2839
John F, Perkins ’ 2/2839
Muddy Valley Irrigation Company 2244,80/2839

Ag between the parties to the said suit the definition
of abnormal losses shall be as contained in paragraph 8 of a
stipulation filed in said court and suit on April 23rd, 1919, and the
stipulation supplemental thereto filed in said court and suit and
dated March 10th, 1920; and as between the parties to said suit
the pro rata share of such abnormal losses shall be as set forth in
paragraph 4 of the said stipulation supplemental to the stipulation
of April 23rd, 1919.

(g) Expense of Commissioner,

The salary and expenses of the Water Commissioner shall
be paid pro rata by the parties to the stipulation supplemented to
the stipulation of April 23rd, 1919, made and filed in .said suit
March 10th, 1920, in the same proportion as for the sharing of
abnormal los ses-set forth in,paragraph 4 of said supplemental

stipulation,

(h) All the waters of the stream system appropriated and
alloted,

The aggregate volume of the several amounts and quanti-~
ties of water awarded and alloted to the parties named in this
order of determination which includes all the parties to said suit
and the Indian Reservation is the total available flow of the said
Muddy River and consumes and exhausts all of the available flow of
the said Muddy River, its headwaters, sources of supply and tribu-

taries,

(i) Water alloted to Muddy Valley Irrigation Company.

In accordance with the said stipulation and supplemental
stipulation filed in said suit and the instructions of the Court
requiring a further order of determination, as between the parties
of the suit, the Muddy Valley Irtigation Company is hereby declared

to be entitled to divert and use upon its lands all the waters of the
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sald stream excebt the arnounts specifically awarded and alloted. to.
the other parties to said suit and to the Indian Reservation., In
addition to the certificate rights belonging to the Muddy Valley
Irrigation Company set forth in the original order of determination
the Muddy Valley Irrigation Company is entitled to such rights as
have accrued to it under its water application No. 1611 and which
will be specifically defined in the certificate or permit to be

issued by the State Engineer upon said application No., 1611, whicil
said permit will be for approximately 10 C.F, S, of water (more or
less) for use upon approximately 1000 acres of land (more or less)

during the winter season,

. The surnmary of allotments and certificates, contained

in the original order of determination is amended so aas to allow
winter use of water to the parties hereinafter named and for the am-

ounts hereinafter specified;

To c.f.s. flow.
Moapa & Salt Lake Produce Company 2,215
Isaiah Cox and wife . 143
Isaiah Cox and wife (as grantees of _

J. H. Mitchell) . . 043
George Baldwin . 2286
Sadie George .03
John F. Perkins . 0286
Livingston and Smith 2. 286
Knox and Holmes 1, 357

Joseph Perkins .428
W. J. Powers and wife .4143

The amount allowed for winter use is allowed under a
duty of water of 1 ¢. f, s, for 100 acres,

There is also the additional allotment to the Muddy Valley
Irrigation Company for winter use under its application. No, 1611,
Except as hereinbefore changed the summary of allotments and
certificates shall be as gtated in the original order of
determination,

The names of the respective appropriators, the sources
of their appropriation, the titles of the ditches, the number of

acres irrigated and the description of the land to which the water
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is appurtenant, the uses allowed and the amounts of water allowed
for irrigation shall be as set forth in the original order of
determination, except that it is understood that the rights of

J. H. Mitchell have been acquired by and conveyed to Isaiah Cox
and Anna M, Cox, his wife, and except tha the periods of winter
and summer use, as between the parties to said suit, shall be as »
hereinbefore defined in this further and gupplemental order of
determination,

/s/ J. G, Scrugham
otate kngheer,

STATE OF NEVADA
STATE ENGINEER'S OFFICE,

I, J. G. SCRUGHAMI, State Engineer of the State of Nevada,
duly appointed and qualified, having charge of the records and files
of the oifice of the State Engineer, do hereby certify that the
foregoing is a full, complete and true copy of the further and
supplemental order of determination of the relative rights in and to
the waters of Muddy River and its tributaries in Clark County, Nevada,
made under order of the Tenth Judicial District Court of the
State of Nevada in and for the County of Clark, and in accordance
with the instructions of said Court and filed in said office _
on the 11th day of March, 1920, as appears by the records and files
of the office of the State Engineer of Nevada, and nothing more or
less, “
IN WITNESS WHEREOF, I have hereunto set my hand and

affixed my official seal of office this 11th day of March, A. D, 1920,

/s/ J. G. Scrugham
State Engineer,

SEAL
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CERTIFICATION OF COPY

STATE OF NEVADA, )
COUNTY OF CLARK, ) 58
I, HARLEY A, HARMON, the duly elected, qualified and
acting Clerk of Clark County, in the State of Nevada, and Ex-Officio
Clerk of the District Court, do hereby certify that the foregoing is a
true, full and correct copy of the original
JUDGMENT AND DECREE IN THE CASE ENTITLED
MUDDY VALLEY IRRIGATION COMPANY ET AL, ,
Plaintiffs
V8.
MOAPA‘&. SALT LAK.E PRODUCE COMPANY, ET Al.,
Defendants,
and
IN THE MATTER OF THE DETERMINATION OF THE RELATIVE R'IGHTS
IN AND TO THE WATERS OF THE MUDDY RIVER AND ITS
TR.IBUTARIES IN CLARK COUNTY, STATE OF NEVADA,

now on file and of record in this office.

IN WITNESS WHEREOQF, Ihave hereunto set

my hand and affixed the Seal of the Court at my of-

fice, Las Vegas, Nevada, the 12th day of

March, , A. D, 19 20,

SEAL /s/ Harley A, Harmon
( ) CLERK,

/s/ Margaret Ireland
DEPUTY CLERK.
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STATE OF NEVADA )
) ss.
COUNTY OF CLARK )

I, Helen Scott Reed, the duly elected, qualified and acting County Clerk of the County of Clark, State of
Nevada, and ex-officio Clerk of the District Court of the Eighth Judicial District of the State of Nevada, in and
for the County of Clark, do hereby certify and attest the foregoing to be a full, true and correct copy of the
original: "JUDMTSNT AND DECR™E" in the action entitled;
MUDDY VALIEY IRRIGATION COMPANY, a corporation ,NEVADA TAND & LIVESTOCK COMPANY, a corporatiom,
SAMUEL. Ha. WELLS,. JQUN. F..  PERKINS..and. ELLEN. C.. PERKINS ;his-wife; Plainmbiffe Vg grmoroeeee

MOAPA & SAIT LAKE FRODUCE COMPANY, a.corporstion, GEQRGE BAIDWIN and ALETHA L,BAIDWIN, his
wife, ISATAN COX and ANNA M.COX, his wife, JOSEPH PERKINS and KATHRYN PERKINS, his wife,
D.H.LIVINGSTON. and. RICHARD.. SMITH, .. G...S... HOIMES . and.- JULTA-MAY-- KNOX,--W.---J- POWERS-and-MARY A,

POWERS, his wife, SADIE GEORGE, LOS ANGELES & SALT IAKE RAIIROAD COMPANY, & corporation, and

IN THE MATTER QF THE DETERMINATION QF THE RELATIVE RIGHTS IN AND TO THE WATERS OF THE
MUDDY-RIVER-AND ITS -TRIBUTARIES "IN CLARK COUNTY,  STATE OF NEVADA s e

IO 1 =T - o X A A A USSP

together with the endorsements thereon, new on file in my office, and that | have carefully compared the same
with the original.

IN WITNESS WHEREOF, | have hereunte set my hand and
annexed the Seal of the District Court of the Eighth Judicial
Distrigf of theé!ate of Nevada, in and for the County of Clark

' 5

zhis,:’\ ............... 2.2 T déy of 1.1 L1958
e ' o e
. A 75 A, L D
Joxm_ ....... AAR 2 A L
COUNTY CLERK OF THE COUNTY OF CLARK, STATE OF NEVADA, AND EX-OFFICIO .
CLERK OF YHE DISTRICT COURT OF THE EIGHTH JUDICIAL DISTRICT OF YHE STATE

OF NEVADA, IN AND FOR THE COUNTY OF CLARK.

STATE OF NEVADA )

) ss.
COUNTY OF CLARK )

1, Frank McNamee, Judge of the District Court of the Eighth Judicial District of the State of Nevada, in
and for the County of Clark, do hereby certify that Helen Scott Reed is County Clerk of the County of Clark, State
of Nevada, and ex-officio Clerk of the District Court of the Eighth Judicial District of the State of Nevada, in and
for the County of Clark (which Court is a Court of Record having a seal); that the signature to the foregoing cer-
tificate and attestation is the genvine signature of the said Helen Scott Reed, as such officer; that the seal an-
nexed thereto is the seal of said District Court; that said Helen Scott Reed, as such clerk, is the proper officer to
execute the said certificate of attestation, and that such attestation is in due form according to the laws of the
State of Nevada, ’

IN WITNESS WHEREOF, | have hereunto set my hand in my official character as such Judge, at the City of
161‘11 day of MaY e , A.D. 19 .56

............... I nilaadn) DY

JUDGE OF THE DISTRICT COURT OF THE EIGHTH JUDICIAL DISTRICT OF THE STATE
OF NEVADRA, IN AND FOR THE COUNTY OF CLARK,

Las Vegas, County and State aforesaid, this .

STATE OF NEVADA )

) ss.
COUNTY OF CLARK )

1, Helen Scott Reed, County Clerk of the County of Clark, State of Nevada, and ex-officio Clerk of the
District Court of the Eighth Judicial District of the State of Nevada, in and for the County of Clark (which Court
is a Court of Record, having a seal, which is annexed hereto) do hereby certify that Frank McNamee, whose name
is subscribed to the foregoing certificate of due attestation was, at the time of signing the same, Judge of the
District Court aforesaid, and was duly commissioned, qualified and authorized by law to execute said certificate.
And | do further certify that the signature of the Judge above named to the said certificate of due attestation
is genuine.

IN WITNESS WHEREOF, | have hereunto set my hand and
.unnexe}’:i the Seal of the District Court of the Eighth Judicial
Distri;f of the State of Nevado, in aad for the County of Clurz,
this .{....... 1oth day of \__/...... MaY , E;
2

ax 19

% T
A S LS S St W S SR
COUNTY CLERK OF THE COUNTY OF CLARK, STATE OF NEVADA, AND EX-OFFICIO
cc-51 CLERK QF THE DISTRICT COURT OF THE EIGHTH JUDICIAL DISTRICT OF THE STATE

OF NEVADA, IN ANO FOR THE COUNTY OF CLARK,
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Appendix E

Certificates for Upper Muddy River Water Rights
Leased from LDS Church
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Appendix F
SNWA Request for Offers to Purchase or Lease MVIC Shares
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Appendix G
Water Right Certificates Held by MVIC
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Appendix H
MVIC Letter of Concurrence
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Appendix |
Muddy Valley Irrigation Company Water Schedule
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Exhibit A
Southern Nevada Water Authority
Virgin and Muddy Rivers Tributary Conservation,
Intentionally Created Surplus (ICS) Project

Summary: Nevada state water rights that predate the Boulder Canyon Project Act (BCPA) on
the Virgin River have a priority date of pre-1905 and were decreed by the Nevada Supreme
Court in 1927. The decree allocated 17,785 acre-feet per year (afy) to the Bunkerville and
Mesquite Irrigation Companies, which represents approximately 10% of the annual average flow
in the Virgin River above the Irrigation Companies.! The Southern Nevada Water Authority
(SNWA) currently owns shares in the Bunkerville Irrigation Company representing
approximately 3,700 afy of surface water rights.

On the Muddy River, water rights were decreed in 1920 and that decree allocated the entire flow
of the Muddy River. On the Lower Muddy River, the entire flow of the river is diverted by the
Muddy Valley Irrigation Company (MVIC) for agricultural use. SNWA currently owns shares
in the Muddy Valley Irrigation Company representing approximately 7,000 afy of surface water
rights and leases approximately 2,000 afy from the LDS Church, which are not represented by
MVIC shares. The LDS Church lease is for a term of 20 years, with the option to renew the
lease for an additional 20 years.

SNWA anticipates acquiring a total of approximately 30,000 afy of pre-BCPA water rights from
entities with rights on the Virgin and Muddy Rivers. Approximately one-third of this amount is
expected to come from the Virgin River and two-thirds from the Muddy River. This is
consistent with the flow volumes that were analyzed in the Final Environmental Impact
Statement, Colorado River Interim Guidelines for Lower Basin Shortages and Coordinated
Operations for Lake Powell and Lake Mead and in the analysis for Lake Mead for the Lower
Colorado River Multi-Species Conservation Program.

Retired agricultural water rights will be conveyed to Lake Mead’s Overton Arm. The pre-BCPA
water rights conveyed to Lake Mead represent the full right that is and has been historically used
for agricultural purposes and could have otherwise been diverted from the Virgin or Muddy
River and fully consumed by SNWA for municipal purposes.

Virgin and Muddy River rights conveyed to Lake Mead will either pass through their historic
points of diversion, flow through the irrigation company ditches and return to the mainstream of
the Virgin or Muddy River further downstream or will remain in the mainstream of the Virgin or
Muddy River. The full right documented to flow to Lake Mead will be accounted for as
Tributary Conservation ICS. -

Virgin and Muddy River water rights that will be utilized to create Tributary Conservation
pursuant to this Exhibit A of this Forbearance Agreement include both decreed Nevada state
water rights that have been in continuous use since at least 1927 and decreed Nevada state water
rights with an established history of use prior to 1927 but that have experienced periods of non-

! Annual average Virgin River flow for water years 1931 to 2006 at the U.S. Geological Survey (USGS) Virgin
River at Littlefield, AZ gage, No. 09415000 was 176,000 afy.
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use in the interim. Per this Exhibit A of this Forbearance Agreement, SNWA is specifically
allowed to utilize any and all pre-BCPA Virgin and Muddy River water rights decreed by a
Nevada State Court prior to 1928 to create Tributary Conservation ICS regardless of those water
rights history of use after 1928.

Specific Water Rights: The sources of water that would create Tributary Conservation ICS
credits covered by these two projects include:

1 Estimated 5,702 afy pursuant to 682 preferred shares in the Muddy Valley
Irrigation Company?

ii. Estimated 1,460 afy pursuant to 1,921 common shares in the Muddy River
Irrigation Company

iil. 2,001 afy pursuant to Certificate Nos. 6419, 25861, 26316, 26317 and 26318
(decreed Muddy River right not represented by MVIC shares).

iv. 3,710 afy pursuant to 350 shares of Bunkerville Irrigation Company stock’

V. Any other water rights represented by shares in the Bunkerville, Mesquite and
Muddy Valley Irrigation Companies and other pre-1929 decreed rights to the
Muddy and Virgin Rivers purchased or contractually acquired by SNWA.

Annual variations in the flow of the Muddy River from any cause will cause fluctuations in the
quantity of water available per share in the Muddy Valley Irrigation Company and reduce or
increase the quantity of Tributary Conservation ICS that is available.

Nevada State Approval: SNWA will acquire necessary approvals from the Nevada Division of
Water Resources to allow the Nevada state water rights to be conveyed to Lake Mead to create
Tributary Conservation ICS.

Plan for Creation and Verification of ICS: Pursuant to Sections 3.B. and 3.D. of the Interim
Guidelines for the Operation of Lake Powell and Lake Mead, SNWA shall annually submit a
plan to the Secretary of Interior. The annual plan will demonstrate the volume of water rights

? Muddy River water rights were decreed in 1920 by the Tenth (now Eighth) Judicial District Court. Water rights on the
lower Muddy River are divided into 2,432 preferred and 5,044 common shares of stock in the Muddy Valley Irrigation
Company.

# Uses of surface water in Nevada prior to the water law of 1905 are considered vested rights, the quantification of which
can only be judicially determined by a Nevada District Court in an adjudication proceeding. The Virgin River surface water
uses prior to 1905 have been adjudicated by the Virgin River Decree pursuant to Proof No. 02038 filed by the Bunkerville
Irrigation Company, and Proof No. 01968 filed by the Mesquite Irrigation Company. The Virgin River Decree was entered
by the Tenth (now Eighth) Judicial District Court on May 14, 1927.

The Decree adjudicated water rights to Virgin River surface flow for irrigation of 1,963.08 acres for a total of 17,785.50 acre
feet per year (AFY). The summer duty equals 1.0 cfs of flow for each 70 acres and the winter duty equals 1.0 cfs of flow for

each 100 acres for a total duty of 9.06 afy per acre. The summer period is the months of March through September and the
winter period is the months of October through February.
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owned and/or contractually controlled by SNWA on the Virgin and Muddy Rivers, including any
water rights in addition to those specified above that SNWA acquires subsequent to the
execution of this Forbearance Agreement. The annual plan will also demonstrate how the
Tributary Conservation ICS, as described in this Exhibit A will be created and accounted for to
Lake Mead. Such verification plan will, at a minimum, include:

Muddy River

The 1920 Muddy River Decree allocated the entire flow of the Muddy River; therefore it is
anticipated that accounting for Muddy River water at Lake Mead will require an annual
accounting of the rights owned by SNWA based on actual USGS gage flows and a water budget
of the flows on the Lower Muddy River as follows:

A. Muddy River Rights Owned by SNWA:

1. Upper Muddy River rights owned or contractually controlled by SNWA as
quantified in the Muddy River Decree.

2. Shares of the Muddy Valley Irrigation Company owned or contractually
controlled by SNWA. MVIC shares are quantified based on a percentage
of the total flows (divided by total shares) in the Muddy River at the
USGS Muddy River near Glendale, NV gage less the Upper Muddy River
rights owned or controlled by SNWA that reach the gage.

3. Nos. 1 and 2 represent the water SNWA would release into the Lower
Muddy River for the creation of ICS credits.

B. Muddy River Flows reaching Lake Mead will be calculated as follows:

Flows measured by USGS at Muddy River near Glendale, NV gage

- (minus) consumptive uses by agriculture below the Glendale gage

- (minus) direct uses by industry below the Glendale gage

- (minus) channel evapotranspiration below Glendale gage to Lake Mead

- (minus) evapotranspiration from the managed acreage on the Overton
Wildlife Management Area (WMA)

= Total Flow to Lake Mead

C. If the total amount represented in A is equal to or greater than the amount
calculated to reach Lake Mead in B, then SNWA shall be credited with the amount in B.

D. If the total amount in A is less than the amount in B, SNWA shall be
credited with the amount in A.

E. Because the total volume of water SNWA currently owns and controls on
the Muddy River represents a relatively small percentage of the total flow, conveyance
losses of SNWA'’s current rights are negligible.
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F. The total Muddy River flow reaching Lake Mead as calculated in B Above
includes flows at the USGS Muddy River at Lewis Avenue at Overton, NV gage located
just upstream of the Overton Wildlife Management Area and unmeasured underflow.

Virgin River

Because the Virgin River Decree allocated just 10% of the average annual flow in the Virgin
River (17,785.50 afy) to irrigate 1,963.08 acres, Tributary Conservation ICS from the Virgin
River can be calculated based on the reduction in agricultural acreage as follows:

Virgin River Calculation:

Decrease in total agricultural acreage decreed in the Bunkerville or
Mesquite Irrigation Companies calculated using remote sensing and a
Geographic Information System (as limited by the shares controlled by
SNWA and the acreage it represents)

x the decreed duty per acre (9.06 acre-feet per acre)
= Flows to Lake Mead

Maximum ICS Created Under this Exhibit: Maximum amount of ICS that may be created by
SNWA from these projects in one calendar year is limited to 50,000 acre-feet of Virgin and
Muddy River water.

Use of SNWA 1989 Virgin River Rights: SNWA will not use Permit Nos. 54077 and 58591
(Nevada state permits for combined duty of 113,000 afy) in the future to support new
development on the lands being fallowed near the Virgin River, excepting 5,000 acre-feet of
such rights that SNWA is obligated to transfer to the Virgin Valley Water District and which
SNWA cannot encumber.

In Witness of this Exhibit A to the Forbearance Agreement executed contemporaneously
herewith, the Parties affix their official signatures below, acknowledging approval of this
document on the /3'”7 day of i Xeombe o 2007,

Approved as to form: THE STATE OF ARIZONA acting
through the ARIZONA
DEPARTMENT OF WATER
RESOURCES

By: v&\v ) e By:
w. PatricW ‘ Herbert Guenther
Chief Couwnrtsg Director
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Attest:

By: y/d

Edward W. Smith
General Manager

Attest and Approved:
By:
n Penn Carter
Legal Counsel

Appro edastof m:

obert  greaves
ity A orney

Approved as to form.

By: /3&/5@%&7\

Steven B. Abbott
Legal Counsel

Approved as to form:
By: WJ%( ‘

Karen L. Tachiki
General Counsel

PALO VERDE IRRIGATION
DISTRICT

Charles VanDyke

Chair

IMPERIAL IRRIGATION DISTRICT

By:
Stella Altamirano-Mendoza
President
THE CITY OF NEEDLES
By:
f Williams
Mayor

COACHELLA VALLEY WATER
DISTRICT

By:

Steven B. Robbins
General Manager/Chief Engineer

THE METROPOLITAN WATER
DISTRICT OF SOUTHERN
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Approved as to form:

%,L/Z:Z,’.,r/

hn J ﬁntsmmger
Deputy General Counsel

Approved as to form:

g4

o

Jennifer T. Crandell
Deputy Attorney General

SOUTHERN NEVADA WATER
AUTHORITY

By: p M&m

\ Patricia Mulroy
General Manag

COLORADO RIVER COMMISSION
OF NEVADA

By: /\ /24“‘

George M. Caan
Executive Director
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IN THE OFFICE OF THE STATE ENGINEER

OF THE STATE OF NEVADA

1194

ORDER

REGARDING TRIBUTARY CONSERVATION INTENTIONALLY CREATED
SURPLUS FOR THE MUDDY RIVER

WHEREAS, the Nevada State Engineer is designated by the Nevada Legislature
to perform duties related to the management and appropriation of the water resources

belonging to the people of the State of Nevada;'

WHEREAS, pursuant to Nevada Revised Statute (NRS) chapter 533 the Nevada
State Engineer acts as an officer of the court for administration and distribution of water
from a stream system that has been adjudicated by a district court decree;

WHEREAS, the Muddy River Decree was entered on March 12, 1920, by the
Tenth (now Eighth) Judicial District Court, Clark County, Nevada;

WHEREAS, individuals named under the Muddy River Decrec or their

successors own water rights on the upper Muddy River;

WHEREAS, under the Muddy River Decree, the Muddy Valley Imrigation
Company (MVIC) owns water rights on the lower Muddy River and said water is
distributed by MVIC to the individual shareholders of MVIC;

WHEREAS, pursuant to NRS 533.060 rights to the use of surface water cannot
be lost through forfeiture;

WHEREAS, pursuant to NRS 533.060 a surface water right that is appurtenant to
land formerly used primarily for agricultural purposes is not subject to abandonment if
the land has been converted to urban use or the water right has been acquired by a water

purveyor for municipal use;

WHEREAS, pursuant to NRS 538.171 any appropriation or use of waters of the
Colorado River by the Colorado River Commission of Nevada or an entity with whom
the Colorado River Commission of Nevada has contracted is not subject to regulation by

the State Engineer;

! See Nevada Revised Statutes chapters 532, 533, 534, 535, and 536.
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ORDER 1194

WHEREAS, the Attorney General of the State of Nevada determined in Attorney
General Opinion Number 88-16 that a permit from the State Engineer is not required for
appropriation and use of Colorado River water for entities that have water delivery
contracts with the Secretary of the Interior (Secretary), nor is a permit from the State
Engineer necessary for use of such water merely to provide the State Engineer with

information regarding such use if information is timely supplied upon request;

WHEREAS, pursuant to Section 2 of Chapter 393 of the Statutes of Nevada
1995, the powers, duties, rights and obligations of the State of Nevada and the Colorado
River Commission of Nevada relating to contracts for delivery of Colorado River water

were assumed by the Southern Nevada Water Authority;

WHEREAS, the Boulder Canyon Project Act (BCPA), 43 U.S.C. § 617, became
effective on June 25, 1929;

WHEREAS, the Secretary has a broad and unigue legal role in managing the
lower Colorado River system in accordance with federal law, including the Boulder
Canyon Project Act of 1928, the 1963 decision of the U.S. Supreme court in Arizona v.
California, the 2006 Consolidated Decree of the U.S. Supreme Court in Arizona v.
California, the Colorado River Basin Project Act of 1968, and other applicable provisions
of federal law. Within this lepal framework, the Secretary makes annual determinations
regarding the availability of water to be delivered to Colorado River contract holders
from Lake Mead;

WHEREAS, on December 13, 2007, the Secretary adopted the Colorado River
Interim Guidelines for Lower Basin Shortages and the Coordinated Operations for Lake
Powell and Lake Mead (Guidelines). The Guidelines provide for the creation and
delivery of Tributary Conservation Intentionally Created Surplus and Developed
Shortage Supply (for convenience. both referred to hereinafter as ICS) to entities with a
contract or entitlement to Colorado River water with the Bureau of Reclamation provided
said entities have also entered into a delivery agreement with the Bureau of Reclamation

for delivery of ICS (ICS Delivery Contract);

WHEREAS, pursuant to Sections 3 and 4 of the Guidelines, the holder of a valid
ICS Delivery Contract who purchases documented water rights on a tributary of the
Colorado River, perfected prior to June 25, 1929, (the effective date of the BCPA) may
convey said water to the Colorado River mainstream so that said water may be diverted
from the Colorado River mainstream by the ICS Delivery Contract holder as Tributary

Conservation ICS;
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ORDER 1194

WHEREAS, the Guidelines and the consolidated decree in Arizona v. California,
547 U.S. 150 (2006), define the Colorado River mainstream to include the reservoirs
located on the Colorado River downstream from Lee Ferry within the United States; and

WHEREAS, Lake Mead is located on the Colorado River mainstream
downstream from Lee Ferry and full pool elevation of Lake Mead is 1,220 feet above

mean sea level.

NOW THEREFORE, the State Engineer finds that:

1.

The Order of Determination of the Relative Rights in and to the Waters of
the Muddy River and its Tributaries was certified on January 21, 1920.
The Judgment and Decree in the Matter of the Determination of the
Relative Rights in and to the Waters of the Muddy River and its
Tributaries (Muddy River Decree) was entered on March 12, 1920 by the
Tenth (now Eighth) Judicial District Court, Clark County, Nevada.

All water rights adjudicated in the Muddy River Decree were acquired by
valid appropriation prior to March 1, 1905, and were determined to be in
good standing and in use prior to March 1, 1905 as affirmed by the Muddy
River Decree.

The Muddy River Decree adjudicated the entire flow of the Muddy River
and its tributaries, and that there is insufficient flow in the Muddy River to
grant any new appropriations.

As of the date of this Order there has been no declaration or finding of
forfeiture or abandonment regarding any water rights adjudicated under
the Muddy River Decree.

As of the date of this Order, no proceedings for forfeiture or abandonment
have been initiated regarding any water rights adjudicated under the
Muddy River Decree.

In accordance with NRS 538.171 and Attorney General Opinion 88-16 a
permit is not required for the creation or use of Tributary Conservation
ICS when an ICS Delivery Contract exists with the Secretary.

The creation of ICS as defined in the current Guidelines promulgated by
the Secretary and as those Guidelines may hereinafter be amended, is
beneficial to the state of Nevada.
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ORDER 1194

NOW THEREFORE, the State Engineer orders:

1 The Muddy River and its tributaries are closed to new appropriations.

2. An entity with an ICS Delivery Contract, which uses water rights
adjudicated under the Muddy River Decree for the creation of ICS, shall
file an annual report with the State Engineer’s Office. The annual report
shall give a full accounting of adjudicated water rights on the Muddy
River or its tributaries owned or controlled by the entity with an ICS
Delivery Contract, which have been conveyed through the Muddy River
system to the Colorado River mainstream for the creation of ICS. After
review of the annual report, the State Engincer shall issue a letter verifying
the quantity of water conveyed through the Muddy River system to the
Colorado River mainstream for the purpose of creating ICS.

—~—
TRACY TAYLOR,FE. '
State Engineer

Dated at Carson City, Nevada

this 15 dayof _JTyly ,2008.
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