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1 Background 
1.1 Intentionally Created Surplus (ICS) 
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 ICS. One type of ICS is Tributary Conservation ICS, which allows 
a Contractor, as defined in the Guidelines, to increase tributary flows into the mainstream of 
the Colorado River within its state for ICS credits. Conservation of tributary flows entering the 
mainstream of the Colorado River and available for ICS credit are limited to flows associated 
with water rights that have been used for a significant period of years and were perfected 
prior to the effective date of the Boulder Canyon Project Act (BCPA) of June 25, 1929 (Pre-
BCPA). 

1.2 Muddy and Virgin River Pilot Program (Phase I Pilot Program) 
On July 30, 2014, the U.S. Bureau of Reclamation (Reclamation) and four municipal entities, 
the Central Arizona Water Conservation District, The Metropolitan Water District of Southern 
California, Denver Water, and Southern Nevada Water Authority (SNWA) entered into an 
agreement for a Pilot Program for funding the creation of Colorado River System water 
through voluntary water conservation and reductions in use. The Pilot Program funds projects 
that keep water in Lakes Powell and Mead through temporary, voluntary, and compensated 
conservation mechanisms.  

SNWA submitted a Phase I Pilot Program proposal to dedicate to the Colorado River System 
a portion of Muddy and Virgin River water it owns or otherwise controls to the Colorado River 
System in Calendar Years (CY) 2015 and 2016, in lieu of creating Tributary Conservation ICS 
credits. The proposal was selected for funding and SNWA entered into a System Conservation 
Implementation Agreement (SCIA) with Reclamation on June 4, 2015, to conserve a total of 
15,000 acre-feet (af) of Colorado River water in CY 2015 and 2016. For each CY 2015 and 
2016, SNWA agreed to dedicate 7,500 af of its Muddy and Virgin River water to the Colorado 
River System, in lieu of creating Tributary Conservation ICS credits. The full duration of 
SNWA’s Phase I Pilot Program was CY 2015 and 2016.  

SNWA used the approved methods consistent with the ICS program documented in Exhibit A 
of the Lower Colorado River Basin Intentionally Created Surplus Forbearance Agreement  
(Appendix A) and described in this document, to document the volume of conserved Muddy 
and Virgin River dedicated as Phase I Pilot Program water that will remain in the Colorado 
River System. 
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1.3 Plan of Creation  
To generate ICS, the Guidelines require a Contractor to submit a plan for the creation of ICS 
(ICS Plan). The Muddy River ICS Plan was approved by Reclamation in a letter dated 
September 10, 2015 (Appendix B). 

1.4 Certification Report 
This report satisfies the requirements of the Guidelines and of Nevada State Engineer Order 
1194 which is provided in Appendix C and summarized as follows: 

 • 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 will 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. 
• Based on the Guidelines, an annual certification report will be submitted for 
the Secretary of Interior’s review and verification that documents the amount of 
Tributary Conservation ICS created in the preceding year, and demonstrates that the 
method of creation was consistent with SNWA’s approved ICS Plan. 
• Intentionally Created Surplus is declared a beneficial use under Nevada 
Revised Statutes 533.030. 

.
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2 Project Description  
Muddy River water rights that are being utilized to create Tributary Conservation ICS and Phase 
I Pilot Program Water 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. Exhibit A of the Forbearance Agreement specifically allows SNWA to utilize all pre-June 
25, 1929, Muddy River water rights decreed by a Nevada State Court prior to 1928 to create 
Tributary Conservation ICS regardless of the 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 2-1). Muddy River flows are relatively 
constant, because flows from the springs that form the river are consistent due to their 
regional source, the carbonate aquifer system of eastern Nevada. The average annual flow of 
the Muddy River at the United States Geological Survey (USGS) gaging station 09419000 
Muddy River near Glendale, Nevada (Glendale gage) for Water Years 1950 through 2016 is 
30,696 acre-feet per year (afy). 

Muddy River water rights were judicially 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 most of the decreed rights, 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). 

Surface 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.  

Muddy River surface-water rights owned and controlled by SNWA are no longer utilized for 
agriculture and are therefore 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 in 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 and documented to flow to Lake Mead have been 
accounted for as Tributary Conservation ICS or as Phase I Pilot Program water.
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Figure 2-1 – Upper and Lower Muddy River 
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2.1 Summary of Results for CY 2016 
The total volume of Muddy River water for which SNWA created Tributary Conservation ICS 
and the Phase I Pilot Program System Conservation was 18,246 af in CY 2016. This volume 
excludes any overrun payback and a one-time deduction of 5% for the benefit of additional 
system storage in Lake Mead, as outlined in the Guidelines (Table 2-1). This volume is less 
than the 20,000 af outlined in the approved, CY 2016 ICS Plan. Detailed data and calculations 
are described in subsequent sections of this report. 

 

Table 2-1 – Muddy River 2016 ICS and Pilot Program Water Conserved by SNWA 

 

Water Right AF Conserved in 2016
Muddy Valley Irrigation Company 8,283                                     
Paiute Lease 3,000                                     
LDS Church Rights Lease 2,001                                     
NV Energy Lease 3,000                                     
Hidden Valley Dairy 1,040                                     
Knox and Holmes 811                                        
SNWA Acquired Cox Right 85                                          
SNWA Acquired Mitchell Right 26                                          
Total 18,246                                   
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3 SNWA Conservation of Muddy River Water Rights 
3.1 Verification Process of Fallowed Lands 
Within the agricultural areas, irrigated areas were digitized using the 2006 National 
Agricultural Imagery Program data. Since 2008, SNWA has funded aerial-photography 
specifically for the purpose of Tributary Conservation ICS verification. This photography has 
been strategically scheduled 3-times per year to document agricultural activities during the 
summer and winter seasons of a given calendar year. The high-resolution, aerial photography 
has a resolution of 6-inches per pixel and allows for more accurate determinations of fallowed 
versus active agricultural fields. An example of the high-resolution, aerial photography used 
to classify and delineate crop areas is presented in Figure 3-1.  

The aerial photography combined with field reconnaissance and interviews with irrigation 
company managers ensured the highest degree of accuracy in determining the actual 
irrigated acreage along the Muddy River.  

Aerial-photography flights were performed in December 2015, July 2016, and December of 
2016 to identify lands being flood irrigated or fallowed during the winter and summer 
irrigation seasons. The summer irrigation season spans May through September. The July 
photography documents areas that were being irrigated during the summer irrigation season, 
because by July most of the natural vegetation that was not receiving irrigation water had 
died back. 

Muddy River water rights have defined POU maps and many have subsequent Proof-of-
Beneficial-Use (PBU) maps, showing the locations where the decreed and permitted water 
rights were beneficially used within the defined POU. These POU and PBU maps, when 
compared to recent aerial photography, serve as the baseline for proof of previously irrigated 
lands, documenting conservation of the water. In some instances, the recent digitized 
polygons of the current fields do not exactly match the fields on the POU or PBU maps from 
decades prior. This is due to changes in land/water right ownership resulting in 
divided/combined fields. However, since the water rights can be used anywhere within the 
defined POU, the breakdown of the fields is not as important as the total irrigated acreage 
within the POU. 

Some of the fields on the aerial photography depict green vegetation even though they are 
not being irrigated. This is because many of the fallowed fields historically contained 
perennial alfalfa, which receive periodic water from winter rains that temporarily turn the 
fields green. Many of the fields that appear to have some green in the photography of the 
cooler months are brown in the July photography. To ensure the fields were not irrigated, 
SNWA met with land owners or irrigation managers to review which fields were being 
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irrigated. Additionally, written verification from the Muddy Valley Irrigation Company (MVIC) 
was obtained documenting that the shares controlled by SNWA were not being used for 
irrigation (Appendix G). The results of the interviews and documentation of conserved water 
on the Muddy River is presented in the following sections. 
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Figure 3-1 - Detailed Imagery of Crop Delineation and Classification. 
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3.2 Upper Muddy River Rights 
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 Muddy River 
water rights are individually owned with specific POUs describing the lands irrigated by the 
surface-water rights. 

The Upper Muddy River is a gaining stream from its headwaters to the Glendale Gage and 
natural vegetation in this area (e.g., phreatophytes) is supplied by shallow groundwater and 
spring discharge. The river flows do not constitute a significant source of water supply for 
Evapotranspiration (ET) losses. Therefore no ET losses were deducted from the Muddy River 
water rights between the headwater springs and the Glendale Gage. 

3.2.1  LDS Church Rights Lease / Cox and Mitchell Right Purchase 
In 2006, SNWA in partnership with the Moapa Valley Water District (MVWD) agreed to lease 
2,001 afy of the 2,046 afy 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 for agricultural irrigation on approximately 228 acres in the Muddy 
River Springs Area. The lease agreement allows MVWD an option to utilize up to 50% of the 
water leased based on coordination with SNWA. In CY 2016, 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 majority of land associated with the LDS Church water rights 
for the primary purpose of restoring habitat of the Moapa dace, an endangered fish species 
endemic to the warm waters of the Muddy River Springs Area. The management of this land, 
referred to as the Warm Springs Natural Area (WSNA), in combination with the U.S. Fish and 
Wildlife’s management of the adjacent Moapa Valley National 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 Muddy River Springs Area, which was previously used for agricultural 
purposes, in the natural channels that meander through the WSNA and the Moapa Valley 
National Wildlife Refuge. This preservation activity is compatible with the creation of 
Tributary Conservation ICS on the Muddy River. 

When SNWA purchased the WSNA in 2007, it also acquired two decreed water rights not 
related to the 2,001 afy LDS Church lease. These rights were originally decreed to Cox 
(V01619) and Mitchell (V01631) in 1920 for 85 afy and 26 afy, respectively.  

Figure 3-2 presents the 1984 PBU map and POU for the decreed and certificated LDS 
Church, Cox, and Mitchell water rights. Figures 3-3 through 3-5 present the aerial 
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photography for these areas and vicinity during December 2015, July 2016, and December 
of 2016, respectively. The aerial photography illustrates land fallowing over the POU.  

The fallowed lands are further emphasized on Figure 3-6, which presents a 1976 aerial 
photograph of the area along with the July 2016 photography. The 1976 photography depicts 
numerous agricultural fields indicative of active irrigation, while the July 2016 photography 
demonstrates irrigation has not occurred on much of the lands for several years, including CY 
2016. There are some areas within the POU where natural vegetation that is not irrigated has 
replaced previously cultivated/irrigated fields. These naturally vegetated areas are in the 
middle of the Muddy River Springs Area and are being supported by natural groundwater 
seeps and relatively shallow depths to groundwater. Since acquiring 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 2016. 

Figures 3-2 through 3-5 demonstrate that lands associated with the 2,001 afy LDS Church 
lease as well as the 111 afy Cox and Mitchell rights remained fallowed during CY 2016. The 
2,112 af of conserved water remained in the mainstream of the Muddy River and flowed 
downstream to the Glendale gage and then to Lake Mead. 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.                            
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Figure 3-2 - Muddy River Springs Area Water Rights 
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Figure 3-3 -Muddy River Springs Area Winter Season 2015-2016 Agriculture 
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Figure 3-4 - Muddy River Springs Area Summer Season 2016 Agriculture 
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Figure 3-5 - Muddy River Springs Area Winter Season 2016-2017 Agriculture 
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Figure 3-6 – Muddy River Springs Area 1976 to 2016 Aerial Photography Comparison 
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3.2.2 Moapa Band of Paiute Indians Lease 
The Moapa Band of Paiute Indians (MBPI) controls 3,700 afy of Muddy River decreed water 
rights under Permits 73482, 73483, and 73695. These permits were previously controlled by 
the MVIC under Muddy River Decree Certificates 58A, 266, and 274. The MBPI Muddy River 
permits state they are in ‘consumptive use’ terms, defined in the permits as “…intended to 
mean diversions less returns of Muddy River Water.” 

In April of 2015, SNWA entered into an agreement with the MBPI to lease up to 3,000 af of 
their pre-BCPA Muddy River consumptive use water rights during CY 2016. In addition, the 
Hidden Valley Dairy leased 300 af from MBPI during CY 2016, leaving MBPI 400 af for irrigation 
on the MBPI reservation. 

The MBPI utilizes a sprinkler irrigation system with a booster pump and flow meter. An 
additional meter had been installed at the bottom of the irrigation system where diverted 
water that remained in the distribution pipe and was not used would be metered back to the 
Muddy River.    

Consumptive use of Muddy River by MBPI in CY 2016 was determined using the Net Irrigation 
Water Requirement (NIWR), which is the estimated amount of water a crop uses in a specific 
geographic location (Huntington, 2010). The monthly NIWR for lands irrigated by MBPI is 
based on data from an Overton, NV meteorological station, and was obtained from the 
Nevada Division of Water Resources  

(http://water.nv.gov/Evapotranspiration.aspx).   

Figures 3-7 through 3-10 compare the POU for the MBPI lands with the aerial photography 
taken in December 2015, July 2016, and December of 2016, respectively. The aerial 
photography demonstrates MBPI irrigated up to three fields totaling 73.10 acres in CY 2016. 
Table 3-1 applies the NIWR to the irrigated acreage and illustrates MBPI used 334 af of 
water in CY 2016, conserving 3,416 af. This conserved water was sufficient to meet the 
SNWA lease of 3,000 af and the Hidden Valley Dairy lease of 300 af in CY 2016. 

The 3,000 af of MBPI water leased by SNWA remained in the mainstream of the Muddy River 
and flowed downstream to the Glendale gage and then to Lake Mead. 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. 

The 300 af of MBPI water leased by the Hidden Valley Dairy was transferred to their point of 
diversion and POU downstream under Permits 85529T and 85530T 
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Table 3-1 – Moapa Band of Paiute Indians Consumptive Use 

 

 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2016 Total
A Total MBPI Water Right (af) 258.67 233.63 258.67 357.60 369.52 357.60 369.52 369.52 357.60 258.67 250.32 258.67 3,700.00   
B Temp. Permit to Hidden Valley (af) 20.97   18.94   20.97   28.99   29.96   28.99   29.96   29.96   28.99   20.97   20.30   20.97   300          

C Irrigated Acreage Area (acres) 73.09 73.09 73.09 73.09 68.91 68.91 68.91 68.91 68.91 0.00 0.00 0.00
D x NDWR Overton NIWR (ft) 0.01 0.10 0.40 0.44 0.64 0.72 0.69 0.61 0.47 0.31 0.13 0.06
E = C * D Agricultural Consumptive Use (af) 0.74 7.45 28.99 32.30 43.80 49.38 47.38 41.70 32.62 0.00 0.00 0.00 284          

G = A-B-E Total Water Conserved (af) 236.95 207.24 208.70 296.31 295.76 279.23 292.18 297.86 295.98 237.69 230.03 237.69 3,116        

H SNWA Leased Right (af) 209.73 189.43 209.73 289.95 299.61 289.95 299.61 299.61 289.95 209.73 202.96 209.73 3,000        
Is H < G ? Yes

Moapa Band of Paiutes Consumptive Use
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Figure 3-7 Moapa Band of Paiute Indians Place of Use Map 
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Figure 3-8 – Moapa Band of Paiute Indians Winter Season 2015-2016 Agriculture 

SE ROA 8699

JA_1706



3-15                                                           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-9 - Moapa Band of Paiute Indians Summer Season 2016 Agriculture 
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Figure 3-10 - Moapa Band of Paiute Indians Winter Season 2016-2017 Agriculture 
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3.2.3 Hidden Valley Purchase 
In 2008, SNWA purchased 1,040.91 af of decreed Muddy River water rights along an upper 
reach of the Muddy River commonly referred to as Hidden Valley. The full volume of water 
available under the water-right certificate is 1,340.91 af. The land owner, referred to as 
Hidden Valley Dairy, retained approximately 300 af. As discussed in the previous section, 
Hidden Valley Dairy leased an additional 300 af from MBPI.  

Figure 3-11 depicts a 1918 PBU map of Hidden Valley. The red outline highlights the Public 
Land Survey System Quarter-Quarter sections that are included in the POU description in 
the Muddy River Decree. Figures 3-12 through 3-14 present the aerial photography for this 
area taken in December 2015, July 2016, and December of 2016.                  

To enhance water accounting associated with Hidden Valley, a continuous flow measurement 
device was installed in 2014 on the Hidden Valley diversion from the Muddy River. In CY 2016 
metered diversions were used to demonstrate that the Hidden Valley Dairy did not exceed 
their diversion right. The aerial photography provided additional verification that the 
metered diversions irrigated a reasonable number of acres. Table 3-2 presents the monthly 
metered diversions that total 510 af in CY 2016, which was less than the 600 af available to 
the Hidden Valley Dairy in CY 2016.    

The 1,040.91 af owned by SNWA was conserved and remained in the mainstream of the 
Muddy River and flowed downstream to the Glendale gage and then to Lake Mead. 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.    
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Table 3-2 – Hidden Valley Water Usage 

 

  

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2015 Total
# Days 31 28 31 30 31 30 31 31 30 31 30 31

A Acre-Feet per Month of SNWA's Owned Right 74.88 67.63 74.88 72.47 106.97 103.52 106.97 106.97 103.52 74.88 72.47 74.88 1,040       

B Hidden Valley Retained Portion of Permit (af) 300          
C Leased from Paiutes (af) 300          
D = B + C Total Available to Hidden Valley (af) 600          
E Metered Hidden Valley Diversions (af) 13.54 31.41 22.22 44.72 74.30   65.25   83.94   53.84   45.46   36.35 21.99 16.56 510          
F = D - E Remaining Water Available to Hidden Valley 90            
Is F > 0 ? Yes

SNWA ICS Credit (A, or A-D if F<0) (af) 1,040       

Hidden Valley Consumptive Use
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Figure 3-11 Hidden Valley Area POU Map 
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Figure 3-12 - Hidden Valley Area Winter Season 2015-2016 Agriculture 
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Figure 3-13 - Hidden Valley Area Summer Season 2016 Agriculture 
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Figure 3-14 - Hidden Valley Area Winter Season 2016-2017 Agriculture 
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3.2.4 MVIC Lease /NV Energy Sub-Lease 
Since 2009, SNWA has leased 3,000 afy of winter (October-April) water rights from MVIC, and 
subleased a portion of the rights to NV Energy (NVE). The 3,000 afy had previously been 
leased from MVIC directly by NVE, from 1967 to 2009, for use at the NVE Reid Gardner 
Generating Station (Reid Gardner) located near Moapa, NV. Under agreements between 
SNWA, MVIC, and NVE, the 3,000 afy of MVIC water rights are assigned to SNWA, who then 
sub-leases the water to NVE. The lease agreements give NVE the ability to take only the 
amount of water they need and the remainder stays in the Muddy River as SNWA-controlled 
water rights which are eligible for ICS credits.  

The change in the POU for the 3,000 afy from MVIC to Reid Gardner is documented under 
NDWR Certificates 7316 and 13851 and required the fallowing of agricultural land within the 
MVIC POU equivalent to the 3,000 afy transfer. NVE’s diversion of the subleased water rights 
is located at the Reid Gardner Muddy River diversion just upstream of USGS gaging station 
09416000 Muddy River near Moapa, NV. 

During the winter seasons, NVE submits monthly meter readings and lease payments to 
SNWA documenting the amount of water that NVE diverted from the river.  Table 3-3 lists 
these diversion values. For CY 2016, NVE did not divert any of the surface water rights. The 
water-right certificates associated with the meter data received from NVE are provided in 
Appendix E. The 3,000 af leased by SNWA was therefore conserved and remained in the 
mainstream of the Muddy River and flowed downstream to the Glendale gage and then to 
Lake Mead. 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.     
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Table 3-3 – NV Energy Lease Water Usage 

Notation Description Jan Feb Mar Apr Oct Nov Dec 2016 Total
# Days 31 28 31 30 31 30 31 212

.
A Cert 7316 Volume (af) 292.4528 264.1509 292.4528 283.0189 292.4528 283.0189 292.4528 2,000.
B Cert 13851 Volume (af) 146.2264 132.0755 146.2264 141.5094 146.2264 141.5094 146.2264 1,000.
C = A + B Total Volume (af) 438.6792 396.2264 438.6792 424.5283 438.6792 424.5283 438.6792 3,000.

D Water Use by NVE (af) . . . . . . . .

E = C - D
Water to Lake Mead for 
ICS (af) 438.6792 396.2264 438.6792 424.5283 438.6792 424.5283 438.6792 3,000

N
o S

um
m

er D
iversions

NVE Lease
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3.2.5 Knox and Holmes Water Right Purchase 
In 2008, SNWA purchased 811.28 afy of Muddy River decreed water rights which are 
documented in the decree as Vested Proof No. 01620 under the names Knox and Holmes also 
locally known as the Lewis Property Area. Until 1975, these water rights were used for 
agricultural irrigation on the decreed POU as depicted in Figure 3-15.      

In 1975, the decreed agricultural rights were leased by NVE for use at Reid Gardner and a 
change application was filed with NDWR to change the POU of the Knox and Holmes right to 
Reid Gardner. Subsequently, NDWR issued Permit No. 29295 and corresponding Certificate 
No. 9609 based on the change application.  

In 1985, the owners of the land previously irrigated with the Knox and Holmes Muddy River 
surface water rights applied for and were granted groundwater rights to irrigate the same 
land. In 2000, NDWR approved beneficial use of the groundwater rights based on pumping 
data and a field investigation by NDWR staff. Documents associated the permitted 
groundwater rights are in Appendix E. 

Figures 3-16 though 3-18 present the aerial photography and the POU fallowed as a result 
of the NVE lease that is now irrigated with groundwater under groundwater Permit 48763. 
Under Nevada Revised Statutes the POU under Permit 48763 can only be irrigated with 
groundwater. The 811.28 af owned by SNWA was therefore conserved and remained in the 
mainstream of the Muddy River and flowed downstream to the Glendale gage and then to 
Lake Mead. 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.     
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Figure 3-15 – Lewis Property Area POU Map 
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Figure 3-16 – Lewis Property Area Winter Season 2015-2016 Agriculture 
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Figure 3-17 - Lewis Property Area Summer Season 2016 Agriculture 
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Figure 3-18 - Lewis Property Area Winter Season 2016-2017 Agriculture
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3.2.6 Upper Muddy River Water Rights Summary 
Table 3-4 summarizes the Upper Muddy River, water rights, owned and controlled by SNWA 
that were conserved and conveyed to Lake Mead. Included in the calculations for the LDS 
Church rights is the 45 afy that the LDS Church continues to hold, which was subtracted from 
the total LDS Church right to derive the SNWA controlled amount of 2,001 afy. The current 
Certificates leased by SNWA are provided in Appendix E. The total volume of Upper Muddy 
River water conserved by SNWA in CY 2016 is 9,963 af.        
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Table 3-4 – Upper Muddy River ICS Water Right Summary 

 

 

 

Water Right Data Source Jan Feb Mar Apr May June Jul Aug Sept Oct Nov Dec Total (afy)
# Days 31 28 31 30 31 30 31 31 30 31 30 31 365

Permit 6419 8.61       7.78       8.61         8.33       12.30     11.90     12.30     12.30     11.90     8.61       8.33       8.61       119.57       
Permit 25861 70.10     63.31     70.10       67.84     99.61     96.40     99.61     99.61     96.40     70.10     67.84     70.10     971.00       
Permit 26316 51.02     46.09     51.02       49.38     51.02     49.38     51.02     51.02     49.38     51.02     49.38     51.02     600.76       
Permit 26317 2.46       2.22       2.46         2.38       3.50       3.39       3.50       3.50       3.39       2.46       2.38       2.46       34.12         
Permit 26318 23.06     20.83     23.06       22.31     32.96     31.89     32.96     32.96     31.89     23.06     22.31     23.06     320.35       
Held by LDS (3.24)      (2.93)      (3.24)        (3.14)      (4.63)      (4.48)      (4.63)      (4.63)      (4.48)      (3.24)      (3.14)      (3.24)      (45.00)        
LDS Lease Total 152.01   137.30   152.01     147.10   194.77   188.48   194.77   194.77   188.48   152.01   147.10   152.01   2,001         

Cox Decree 6.15       5.55       6.15         5.95       8.78       8.50       8.78       8.78       8.50       6.15       5.95       6.15       85              
Mitchell Decree 1.84       1.67       1.84         1.79       2.64       2.55       2.64       2.64       2.55       1.84       1.79       1.84       26              
Paiute Lease Table 3-1 209.73    189.43    209.73     289.95    299.61    289.95    299.61    299.61    289.95    209.73    202.96    209.73    3,000         
HV Dairy Table 3-2 74.88     67.63     74.88       72.47     106.97    103.52    106.97    106.97    103.52    74.88     72.47     74.88     1,040         
NVE Lease Table 3-3 438.68    396.23    438.68     424.53    438.68    424.53    438.68    3,000         
Knox and Holmes Decree 58.41     52.76     58.41       56.53     83.45     80.76     83.45     83.45     80.76     58.41     56.53     58.41     811            
Upper Total (af) 941.70   850.57   941.70     998.31   696.22   673.76   696.22   696.22   673.76   941.70   911.33   941.70   9,963         

LDS Lease

Upper Muddy River ICS Water Rights
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3.3 Lower Muddy River Rights Summary 
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 
downstream of the Glendale gage at the MVIC Wells Siding diversion structure (Wells Siding), 
where MVIC diverts their decreed Muddy River water rights and unused Upper Muddy River 
rights. MVIC delivers water to its shareholders through a network of concrete-lined ditches 
and pipes. 

MVIC decreed Muddy River water rights are owned by MVIC shareholders through ownership 
of shares of preferred and common MVIC 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. 

3.3.1 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 for their decreed rights used along the Lower Muddy River. The 
water-right certificates issued to MVIC in 1974 based on the proofs can be found in Appendix 
F. 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 verifying fallowed land and demonstrating conservation of water to support SNWA’s 
accounting of Tributary Conservation ICS on the Lower Muddy River. 

The irrigable lands along the Lower Muddy River under the 1974 PBU maps total 3,498.86 
acres. However, the amount of land that can be irrigated under MVIC’s water rights cannot 
exceed 2,784.75 acres with a decreed annual duty of 8.54 af/acre. 

In addition to these decreed and certificated rights, the Muddy River Decree states that MVIC 
can divert any additional unused Muddy River flows that reach their diversion structure on 
the Muddy River. This makes the actual water that MVIC splits among its shareholders vary 
from year to year based on the actual divertible flows that reach Wells Siding.  

MVIC’s water rights are tied to their service area and not individually-owned parcels. 
Therefore, the water rights associated with MVIC shares can be used anywhere within the 
MVIC service area, regardless of land ownership. Consequently, the location of individual 
fields being irrigated is not as important as the total irrigated acreage within the MVIC POU. 

Since the 1974 PBU maps were filed, land use along the Lower Muddy River has undergone a 
gradual transformation from predominately agricultural to a mix of residential and 
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commercial property interspersed among the agriculture. This gradual urbanization is 
illustrated by Figure 3-19, which compares aerial photography of the Lower Muddy River from 
October 1953 with aerial photography from July 2016.       

The MVIC has and is leasing a portion of their decreed rights to users on the Upper Muddy 
River including water leased to the MVWD, which diverts the water from spring boxes in the 
Muddy River Springs Area for potable use. These leased rights are diverted and not returned 
to the Muddy River. Therefore, the flows measured at the Glendale gage account for these 
leased rights since the flows reaching the gage and Wells Siding have been depleted by these 
diversions. In the same respect, unused water from MVIC’s leases is measured by the 
Glendale gage and is available for diversion by MVIC. 

MVIC’s operations and covenants define preferred shares as 100% of the Muddy River 
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 from year to year due to changes in 
unused Upper Muddy River rights and unused MVIC leases that reach Wells Siding. SNWA’s 
Upper Muddy River rights may not be diverted by MVIC and are excluded from the af/shares 
calculations. 

3.3.2 Quantification of SNWA MVIC Water Rights 
By the end of CY 2016, SNWA controlled a total of 918.9930 preferred and 2,632.3350 
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 2016, the volume of water rights available 
to MVIC (referred to as divertible flows) must be determined. This volume is then distributed 
to the preferred and common share. This section details these calculations 

3.3.3 Divertible flows by MVIC at Wells Siding 
Records from the Glendale gage, which is located just upstream of Wells Siding, are used to 
derive the amount of divertible flows that reach the diversion. The divertible flows at Wells 
Siding, equate to the flows at the Glendale gage (Table 3-5) less: (1) channel losses from ET 
between the Glendale gage and Wells Siding; (2) flood flows that exceed the Wells Siding 
capacity (approximately  70 cfs) 

The ET losses between the Glendale gage and Wells Siding were determined to be 1,149 
af, as discussed in subsequent sections. To subtract non-divertible flood flows, mean daily 
flows greater than 70 cfs were identified and replaced with 70 cfs, which is the maximum 
diversion rate at Wells Siding. Monthly and annual flow statistics were then recalculated 
without the non-divertible flood flows. In CY 2016, there were a few flood events in 
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August 2016 that resulted in flows exceeding the 70 cfs maximum diversion, which were 
replaced with a daily flow value of 70 cfs. (Table 3-5).   

Conserved Upper Muddy River flows for many of the SNWA water rights were distributed 
into monthly diversion volumes in Table 3-4. These monthly volumes were then 
subtracted from the Glendale gage flows on Table 3-5 prior to estimating the amount of 
water pro-rated to the MVIC shares.  

The annual Glendale gage flows for CY 2016 were therefore reduced by 1,149 af for ET and 
9,963 af for SNWA’s Upper Muddy River rights to derive the volume of divertible flow 
available to MVIC.
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Figure 3-19 - MVIC 1953 to 2016 Aerial Photography Comparison 
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Table 3-5 – MVIC Divertible Flows Calculation 

Day Jan-16 Feb-16 Mar-16 Apr-16 May-16 Jun-16 Jul-16 Aug-16 Sep-16 Oct-16 Nov-16 Dec-16 Total
1 45 48 44 41 47 44 46 40 39 40 41 45
2 45 46 44 41 46 44 57 38 39 40 42 45
3 45 45 45 42 45 44 46 37 38 40 41 45
4 45 46 44 43 45 43 45 37 38 40 40 45
5 46 46 45 41 43 43 44 38 38 40 41 45
6 53 46 45 41 43 42 41 36 37 37 42 45
7 48 45 45 40 70 42 41 35 37 37 41 44
8 46 45 44 41 70 40 41 34 36 40 40 45
9 46 45 44 70 70 40 40 34 36 40 41 45

10 46 45 44 70 48 40 41 34 35 39 41 45
11 46 45 44 65 48 43 41 34 36 37 41 45
12 45 45 44 56 48 42 41 34 35 37 42 45
13 45 46 44 54 48 41 41 35 35 37 41 45
14 46 46 43 53 48 40 41 34 36 37 41 46
15 46 46 41 51 47 39 42 33 36 39 42 46
16 47 46 41 49 47 38 41 33 36 39 42 46
17 46 46 41 48 47 39 41 33 35 40 42 47
18 47 45 41 48 46 39 41 70 36 42 43 47
19 45 47 40 49 46 39 41 70 36 37 43 48
20 46 47 40 48 46 39 41 44 36 37 43 49
21 46 47 40 48 45 38 41 37 37 40 43 49
22 45 46 40 47 45 38 41 35 37 39 43 50
23 46 47 42 45 45 39 41 70 40 39 44 48
24 46 46 39 46 45 39 40 37 40 40 43 70
25 46 46 40 46 45 39 40 40 40 41 43 49
26 45 46 41 47 45 39 40 41 42 42 44 46
27 45 47 43 46 44 40 39 41 40 42 44 45
28 45 46 43 46 44 42 39 40 35 42 44 45
29 45 -- 43 46 44 41 39 40 37 42 44 45
30 46 -- 43 48 44 42 39 40 37 42 44 45
31 46 -- 41 -- 44 -- 39 39 -- 41 -- 45

Mean 46 46 43 49 48 41 42 40 37 40 42 47
Count 31 28 31 30 31 30 31 31 30 31 30 31
Minimum 45 45 39 40 43 38 39 33 35 37 40 44
Maximum 53 48 45 70 70 44 57 70 42 42 44 70
Acre-Feet 2,830  2,550  2,610  2,890  2,950   2,420  2,560 2,470  2,210  2,430  2,510  2,880  31,310 
Phreatophyte 
Consumptive Use 
Glendale to 
Wells Siding (af) 18      21       37       76      160     202     191    173     141     86      31       13       1,149   
SNWA Upper 
Rights (af) 942     851     942     998    696     674     696    696     674     942     911     942     9,963   
Acre-Foot / 
Share Basis (af) 1,870  1,678  1,632  1,816  2,094   1,545  1,673 1,601  1,395  1,402  1,567  1,925  20,198 

Glendale Gage with 70 cfs Limit
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3.3.4 MVIC Acre-Feet per Share Calculations 
Table 3-6 summarizes the percent of divertible flows available to each MVIC share class. Using 
the divertible flows derived for CY 2016 listed in Table 3-5, the acre-foot per share values for 
preferred and common shares were calculated and listed in Table 3-7. 

Table 3-6 – MVIC Share Classes and Percent of Flow Entitlement 

 

Table 3-7 – MVIC Acre-Foot Per Share Calculation 

 

3.3.5 MVIC Water Controlled by SNWA 
The amount of MVIC water controlled by SNWA is calculated using the derived acre-foot per 
share values listed in Table 3-7. Table 3-8 lists SNWA’s controlled water rights in af/month, 
accounting for month-to-month variability in SNWA controlled MVIC water rights due to 
purchases, leases, and leasebacks of purchased shares to original sellers.   A letter of 
concurrence signed by Scott Millington, MVIC General Manager, certifies that SNWA 
controlled the number of shares outlined in Table 3-8 during CY 2016. The letter of 
concurrence is provided in Appendix G. The preferred and common acre-foot per share values 
were divided by the number of months in which they can be used: 12-months for preferred 
shares and 7-months for common shares. 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 2016.       

SNWA controlled MVIC shares were either not diverted into the MVIC distribution system at 
Wells Siding, thus staying in the mainstream of the Muddy River, or were diverted 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 was diverted 
at Wells Siding, is included on MVIC’s seasonal (winter and summer) water schedules 

Share 
Type

Number of 
Shares

Percent of 
Summer Flow

Percent of 
Winter Flow

(May - September) (October - April)
Preferred 2,432 100% 75%
Common 5,044 0% 25%

Calendar
Jan-Apr and Oct-

Dec Flows May-Sep Flows

100% Summer 
and 75% 

Winter Flow
25% Winter 

Flow

Preferred-af 
divided by 

2,432 shares

Common-af 
divided by 

5,044 shares

Year (af) (af) (af) (af) (af / share) (af / share)

2016 11,890 8,307 17,225 2,973 7.0827 0.5893

Year
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(Appendix H). Based on these schedules, SNWA received a “turn” on the various ditches, and 
SNWA’s shares were delivered to the mainstream Muddy River.   
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Table 3-8 – SNWA Controlled Shares and Water in MVIC 

 

 

January February March April May June July August September October November December Total
Water Availiable to MVIC (AF 
From Table 7)

           1,870            1,678            1,632            1,816            2,094            1,545            1,673            1,601            1,395            1,402            1,567            1,925  20,198 

Acre-Feet Per Share Per Month 
Common (af/share)          0.0927          0.0832          0.0809          0.0900               0                   0                   0                   0                   0              0.0695          0.0777          0.0954  0.5893 
Preferred (af/share)          0.5767          0.5176          0.5032          0.5600          0.8611          0.6351          0.6878          0.6583          0.5736          0.4323          0.4833          0.5937  7.0827 

Owned by SNWA
Common Shares   2,839.1267   2,839.1267   2,839.1267   2,839.1267   2,839.1267   2,839.1267   2,839.1267   2,839.1267   2,839.1267   2,839.1267   2,839.1267   2,839.1267 
Preferred Shares   1,009.0847   1,009.0847   1,009.0847   1,009.0847   1,009.0847   1,009.0847   1,009.0847   1,009.0847   1,009.0847   1,009.0847   1,009.0847   1,009.0847 

Leased Back to Seller
Common Shares      468.7917      468.7917      468.7917      468.7917      468.7917      468.7917      468.7917      468.7917      468.7917      517.7917      517.7917      517.7917 
Preferred Shares      223.0417      223.0417      223.0417      223.0417      223.0417      223.0417      223.0417      223.0417      223.0417      223.0417      223.0417      223.0417 

Leased by SNWA
Common Shares      351.7500      351.7500      351.7500      351.7500      351.7500      351.7500      351.7500      351.7500      351.7500      311.0000      311.0000      311.0000 
Preferred Shares      167.2830      167.2830      167.2830      167.2830      167.2830      167.2830      167.2830      167.2830      167.2830      132.9500      132.9500      132.9500 

Controlled = (Owned - Leased 
Back + Leased)
Common Shares 2,722.0850 2,722.0850 2,722.0850 2,722.0850 2,722.0850 2,722.0850 2,722.0850 2,722.0850 2,722.0850 2,632.3350 2,632.3350 2,632.3350 
Preferred Shares 953.3260    953.3260    953.3260    953.3260    953.3260    953.3260    953.3260    953.3260    953.3260    918.9930    918.9930    918.9930    

Water Controlled (af) = (Shares 
Controlled x Acre Foot Per 
Share)
Common (af) 252.2911    226.4565    220.1372    244.9791    0         0         0         0         0         182.9057    204.4785    251.1793    1,582   
Preferred (af) 549.7617    493.4662    479.6958    533.8283    820.8718    605.5015    655.6813    627.5848    546.7838    397.3113    444.1724    545.6167    6,700   
Total (af) 802.0529    719.9227    699.8330    778.8074    820.8718    605.5015    655.6813    627.5848    546.7838    580.2170    648.6509    796.7960    8,283   
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3.3.6 Land Fallowing within MVIC’s POU 
The December 2015, July 2016, and December 2016, 6-inch aerial photography has been used 
to determine the fallowed and irrigated acreage within MVIC’s service area during the 
summer and winter seasons of CY 2016. For the 2015-2016 Winter Irrigation Season (January 
1 to April 30), aerial photography from December 2015 was used to calculate the irrigated 
acreage within MVIC. The July 2016 imagery was used for the Summer 2016 irrigation season 
(May 1 to September 30). For the 2016-2017 Winter irrigation season (October 1 to December 
31), aerial photography from December 2016 was used to determine irrigated acreage. 

Figure 3-20 illustrates MVIC’s service area and depicts the extent of the 1974 PBU map 
which is composed of three individual maps. Figure 3-21 through 3-23 depicts these PBU 
maps, Figures 3-24 through 3-32 depict the December 2015, July 2016, and December 2016 
aerial photography overlaid with the field-verified fallowed and irrigated acreage. 

Table 4-5 in the next section details the irrigated acreage by season (on a monthly basis) and 
crop type as measured and field-verified by SNWA. This acreage was verified by MVIC’s 
General Manager during various meetings. Land determined not irrigable due to urbanization 
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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Figure 3-20 – MVIC Service Area Showing North, Central, and South Sections of POU 
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Figure 3-21 - MVIC, North Section, POU 

SE ROA 8727

JA_1734



3-43                                                           

 

Figure 3-22 - MVIC, Central Section, POU 
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Figure 3-23 - MVIC, South Section, POU 
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Figure 3-24 – MVIC, North Section, Winter Season 2015-2016 Agriculture 
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Figure 3-25 - MVIC, Central Section, Winter Season 2015-2016 Agriculture 
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Figure 3-26 - MVIC, South Section, Winter Season 2015-2016 Agriculture 

SE ROA 8732

JA_1739



3-48                                                           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-27 - MVIC, North Section, Summer Season 2016 Agriculture 
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Figure 3-28 - MVIC, Central Section, Summer Season 2016 Agriculture 
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Figure 3-29 - MVIC, South Section, Summer Season 2016 Agriculture 
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Figure 3-30 - MVIC, North Section, Winter Season 2016-2017 Agriculture 
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Figure 3-31 - MVIC, Central Section, Winter Season 2016-2017 Agriculture 
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Figure 3-32 - MVIC, South Section, Winter Season 2016-2017 Agriculture 
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4 Verification of ICS Water Reaching Lake Mead 
4.1 Water Balance 
Since the entire flow of the Muddy River is decreed, it is necessary to perform a water balance 
on the Lower Muddy River to verify that the water which SNWA is claiming as Tributary 
Conservation ICS credits and/or Phase I Pilot Program System Conservation Water is reaching 
Lake Mead (Figure 4-1). This water balance is outlined in Exhibit A of the Forbearance 
Agreement and approved 2016 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 above mean sea level) 

This comprehensive water balance uses the Glendale gage as the input, which was also used 
to calculate the af/share associated with MVIC shares. To account for consumptive uses in 
the riparian corridor and agricultural areas, detailed GIS coverages delineating the active 
fields and mapped riparian corridors, combined with Lower Colorado River Accounting 
System (LCRAS) data were used to derive consumptive uses by crops and plants supplied by 
the Muddy River. Other consumptive uses by industry and open water evaporation were also 
calculated. 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 Lake 
Mead exceeds or is equal to SNWA’s controlled Muddy River water rights. 
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The CY2016 water balance is presented in Table 4-1. A more detailed seasonal calculation of 
the water balance is presented in Table 4-2. The following sub-sections describe each 
component of the water balance. Reference to these components are provided in the 
corresponding row in Table 4-2. 

 QLM = QG - CUAG - CUIND - CUCHN - CUOWM  (Eq. 4-1) 

Where: 

QLM = Flow to Lake Mead (ac-ft) 

QG = Flow measured at Glendale Gage (Less Flood Flows) (ac-ft) 

CUAG = Consumptive Use by Agriculture (ac-ft) 

CUIND = Consumptive Use by Industry below Glendale Gage (ac-ft) 

CUCHN= ET along the Muddy River channel from the Glendale Gage to Lake Mead (ac-ft) 

CUOWM= ET within the Overton Wildlife Management Area (ac-ft) 

 

Table 4-1 – Water Balance from Exhibit A of Forbearance Agreement with CY 2016 Data 

 

QG Flows measured by USGS at the Glendale gage 31,310       
CUAG consumptive uses by agriculture below the Glendale gage (1,693)        
CUIND direct uses by industry below the Glendale gage (1,699)        
CUCHN channel evapotranspiration below Glendale gage to Lake Mead (2,569)        
CUOWM evapotranspiration from the managed acreage on the Overton Wildlife Management Area (OWMA) (813)           
QLM   = Total Flow to Lake Mead (Elevation 1,220 AMSL) 24,537       

Total Muddy River Water Rights Controlled by SNWA 18,246       
Total Flows to Lake Mead are greater than  SNWA Water Rights                                         -------------->        YES

Water Balance from Exhibit A of Forbearance Agreement with CY 2016 Data (afy)

 CUAG  presented in this table differs from the CUAG  value in Table 4-2 due to changes in Bow man Reservoir storage being factored into the value in this 
table for the purposes of having the row s in this table conform to the Exhibit A of the Forbearance Agreement.
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Figure 4-1 – Map of Lower Muddy River Riparian Area, Open Water, and OWMA 
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Table 4-2 – Muddy River Water Balance Sheet using 2016 Data 

 

  

Winter      
(Jan - Apr)

Summer 
(May-Sep)

Winter   
(Oct-Dec) Total Row Reference

Muddy River at Glendale Gage 10,880.00     12,610.00   7,820.00     31,310         A

Phreatophyte Consumptive Use to Wells Siding 151.83         866.46       130.89       1,149           B

Leased Upper Muddy River Water Rights 3,732.29      3,436.18     2,794.73     9,963           C

Acre-feet per Share Basis 6,995.89      8,307.36     4,894.38     20,198         D = A - B - C

Simplot 606.63         637.19       454.97       1,698.79      E

MVIC Crop Use 287.39         1,883.20     173.64       2,344.22      F

Bowman Reservoir Evaporation 196.32         404.07       28.34         628.73         G

Phreatophyte Consumptive Use (Wells Siding to 
Lake Mead) 123.28         581.49       85.84         790.60         H

MVIC Consumptive Uses above Lewis Ave 1,213.61      3,505.95     742.79       5,462           I = E + F + G + H

Coyote Springs Imported ICS -              -             -             -              J

Net Muddy River Water In (+) or Out (-) of Bowman 1,176.42      (1,016.58)    (810.66)      (651)             K

Measured Change in Bowman Reservoir Storage 1,176.42      (1,016.58)    (810.66)      (651)             L=J+K

Total Calculated Flows above OWMA
8,338.14      9,254.17     7,756.98     25,349         M = A-B-I+J-L

Overton Wildlife 
Management Area 

Water Use
OWMA Consumptive Use

321.76         290.01       200.77       813              P

Total Flows to Lake Mead 8,016.38      8,964.16     7,556.22     24,537         Q=M-P

Upper Muddy River Water Rights 3,732.29      3,436.18     2,794.73     9,963           R

MVIC Rights 3,000.62      3,256.42     2,025.66     8,283           S

Muddy River Water Rights Controlled by SNWA
6,732.90      6,692.61     4,820.40     18,246         T = R + S

Coyote Spring Imported ICS -              -             -             -              U

Total Muddy River and Coyote Spring Water 
Rights Controlled by SNWA 6,732.90      6,692.61     4,820.40     18,246         V=T+U

Difference Between total Flows to Lake Mead and 
SNWA Water Rights 1,283.48      2,271.55     2,735.82     6,291           W=Q-V

Is conservation > than SNWA rights

Yes Yes Yes Yes Q  > V

Flow Check

SNWA Water 
Rights

2016 Muddy River Intentionally Created Surplus Water Balance Sheet  (all units in Acre-Feet)

Total Inflows To 
Lower Muddy 

River

Consumptive Uses 
Above Lewis 

Avenue

Bowman Reservoir 
Operations
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4.2 Glendale Gage Flows (QG) 
As previously discussed in Section 3.3.3, the water available for use 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 commonly referred to as “the narrows.” 
Downstream of the narrows, the 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 and act a flood channel.   

4.3 Consumptive Use by Agriculture (CUAG) and by Natural Vegetation (CUCHN) 
4.3.1 Bureau of Reclamation Evapotranspiration Data 
To calculate consumptive uses by agriculture (CUAG) and phreatophytes (CUCHN) on the Muddy 
River, a literature search for ET data with a long period-of-record and monthly time-step data 
was performed. The Bureau of Reclamation's Lower Colorado River Accounting System 
(LCRAS) Evapotranspiration and Evaporation Calculations reports for calendar years 1995-
2007 (Bureau of Reclamation, 2007) were evaluated and found to contain monthly data for a 
similar climate. Therefore, data from the LCRAS reports were selected for use in this analysis. 

The LCRAS Reports document estimates of ET and Evaporation annually for the purpose of 
determining consumptive water use along the Lower Colorado River. The values are 
determined by collecting data from meteorological towers, determining potential ET, and 
applying various crop coefficients to the ET values. 

The portion of the LCRAS ET data chosen for use in this analysis utilize data collected from 
two Arizona Meteorological Network (AZMET) stations located in the Mohave Valley in 
Arizona, which are used to calculate local phreatophyte and crop ET (Figure 4-2). This is the 
most northern area currently used by Reclamation and most closely represents climatic 
conditions of the Lower Muddy River. The Mohave Valley is, however, at a lower elevation 
and experiences higher temperatures than the Lower Muddy River, resulting in higher ET 
values. This makes the Mohave Valley ET values conservative, overestimating the actual ET 
demand in the Lower Muddy River. 
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4.3.2 Application of LCRAS to the Lower Muddy River 
Phreatophyte vegetation on the Lower Muddy River was mapped and classified using a 
modified Anderson-Ohmart classification system (Anderson, 1984). 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 4-3 lists the SNWA-derived correlation between the two classification 
systems. 

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 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 (Demeo, 2008). The 
purpose of the report was to estimate groundwater and surface-water ET from 12 
hydrographic basins. For the study the USGS placed ET measurement sites in various locations 
in Utah, Arizona, and Nevada including 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 ft/yr without subtracting 
precipitation. This rate is less than the LCRAS Sc_low value of 4.39 ft/yr using LCRAS Mohave 
Valley data. The USGS Muddy River ET site was located in a stand of mesquite trees, in the 
Upper Muddy River. The USGS value of 3.6 ft/yr (without subtracting precipitation) is more 
than 1 ft less than the LCRAS “Ms-high” value of 5.0 ft/yr.     

The USGS study demonstrates that by correlating the LCRAS Sc-low and Ms-high 
classifications to salt cedar and mesquite on the 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, and computational 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 tends to slightly overestimate ET along the Lower Muddy River based on these 
recent reports.  
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Table 4-3 – Phreatophyte Acreages and Classifications on Lower Muddy River 

  

Anderson Ohmart Mapped 
Class

Correlating LCRAS 
Class

Acres

A Low Veg 15.53
AW AW 7.85
Acacia Ms-high 0.00
Baccharis Low Veg 1.37
C CW 0.13
CW CW 6.60
HM Ms-high 4.26
I Ms-high 2.03
L Ms-high 0.83
MA Marsh 20.00
RIV Open Water 2.11
SC Sc-low 97.73
SM Sc/ms 8.94
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Figure 4-2 – Location of Mohave Valley AZMET Stations 
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The equation used in this analysis for calculating ET by phreatophytes is: 

 CUCHN = AR x ETLCRAS 

Where: 

CUCHN = Consumptive use along MR Channel from Glendale Gage to Lake Mead (ac-ft) 

AR= Area of Riparian Zone Specific to Each Vegetation Type (acres)  

ETLCRAS= Mohave Valley ET Rate Specific to Each Vegetation Type (ft) 

The agricultural crop types in LCRAS were directly correlated with crop 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 2016 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 by the Overton 
Nevada CEMP precipitation data are listed in Table 4-4. 

 CUAG= AC x (ETLCRAS– PEFF)  

Where: 

CUAG = MVIC Crop Use (af) 

AC= Area of Crops Specific to Each Vegetation Type (acres) 

ETLCRAS= Mohave Valley ET Rate Specific to Each Vegetation Type (feet) 

PEFF= Effective Precipitation (feet) 

4.3.3 MVIC Crop Use 
Table 4-4 through Table 4-6 in this section detail the calculations performed to estimate the 
amount of consumptive uses by crops, phreatophytes, and open water. The Mohave Valley 
monthly ET rates for the crops and phreatophytes are adjusted to local precipitation 
measured at the Overton Nevada CEMP station.    

The measured acreages of each vegetation type and open water are listed in Table 4-5. 
Vegetation mapping of the Muddy River riparian corridor was performed in 2006. In 2010, 
the survey data were updated to reflect removal of vegetation due to the construction of a 
bridge crossing the Muddy River. 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 
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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 estimated acreage for the 
phreatophytes and crops are listed in Table 4-5. The final consumptive use calculations for 
the phreatophytes and crops are provided monthly in Table 4-6 and these results are then 
shown seasonally on Rows B, F, and H of Table 4-2.  

Vegetation acreage mapped for OWMA is also listed in Table 4-5. 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. 

4.3.4 Ongoing Evaluation of ET by Natural Vegetation 
To improve the accuracy of future ET consumptive use calculations along the Lower Muddy 
River, SNWA has installed a meteorological (MET) tower adjacent to an alfalfa field in the 
Lower Muddy River. With the cooperation of the Moapa Valley High School Future Farmers 
of America Farm, SNWA was able to place the MET tower in an area representing the ideal 
fetch and agricultural conditions for measuring the meteorological parameters necessary to 
calculate reference ET using the American Society of Civil Engineers Standardized Reference 
ET Equation –a similar method used by AZMET and California Irrigation Management 
Information System for the LCRAS program. 

In addition to SNWA’s data collection efforts, in 2010 the NDWR published a report titled 
Evapotranspiration and Net Irrigation Requirements for Nevada (Huntington, 2010). The 
report and ET database can be found on the NDWR website 
(http://water.nv.gov/Evapotranspiration.aspx). Since there are few MET stations collecting 
ET data under ideal conditions, data from National Weather Service Cooperative Observer 
Program weather stations were used to approximate reference ET. The NDWR report also 
modified standard crop curves to the climate and agricultural practices of Nevada. Using the 
NDWR database (http://water.nv.gov/Evapotranspiration.aspx), the calculated alfalfa ET for 
the Lower Moapa Valley is 4.9 ft per year. This value is lower than the Mohave Valley value 
of 5.7 ft. These lower values are to be expected as the Muddy River is at a higher elevation 
and latitude than Mohave Valley, Arizona. SNWA will continue collecting MET data and may 
use the data collected from the Moapa Valley High School MET tower, possibly with the 
modified crop curves from the NDWR report in future ICS Certification Reports.
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Table 4-4 – Mohave Valley ET Rates 

 

  

January February March April May June July August September October November December Total
Crops:
Alfalfa Perennial 0.20 0.31 0.41 0.56 0.68 0.73 0.69 0.66 0.56 0.38 0.24 0.25 5.69
Alfalfa-Annual 0.14 0.26 0.33 0.39 0.65 0.50 0.57 0.29 0.23 0.23 0.12 0.19 3.92
Small Grain 0.24 0.36 0.57 0.68 0.27 0.00 0.00 0.00 0.00 0.00 0.01 0.09 2.24
Orchard 0.13 0.16 0.27 0.45 0.66 0.70 0.67 0.64 0.51 0.36 0.24 0.16 4.97
Melons (Fall) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.32 0.41 0.30 0.16 1.29
Small Vegetables 0.28 0.33 0.42 0.15 0.00 0.00 0.00 0.00 0.08 0.14 0.19 0.23 1.84
Bermuda Grass w/ Rye 0.25 0.29 0.36 0.28 0.64 0.69 0.66 0.62 0.48 0.20 0.25 0.22 4.96
Seasonal Wetland 0.29 0.34 0.36 0.34 0.33 0.21 0.40 0.41 0.33 0.42 0.28 0.23 3.96
Sudan 0.00 0.00 0.13 0.43 0.83 0.97 0.89 0.35 0.03 0.00 0.00 0.00 3.63
Moist Soil Unit 0.56 0.79 0.23 0.36 0.31 0.84 0.26 0.46 0.43 0.26 0.44 0.39 5.35

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 1 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 2 0.19 0.01 0.00 0.08 0.01 0.01 0.02 0.05 0.00 0.03 0.03 0.18 0.60
1 -  USGS SIR 2006-5252  Evaporation from Lake Mead, Arizona, and Nevada, 1997-99 .   
2  - Overton Nevada Community Environmental Monitoring Program (CEMP) Weather Station (CY 2016)  (http://w w w .cemp.dri.edu/) 

Mohave Valley ET Rates in feet
Average 1995 - 2007 (ft)
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Table 4-5 – Acreages of Agriculture, Phreatophytes, and Open Water in the Lower Muddy River 

 

  

January February March April May June July August September October November December

Bowman Reservoir 105.04       123.61       123.61       119.67       116.24       112.58       112.58       105.04       83.39        42.03        0.01          0.01          

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 7.11          7.11          7.11          7.11          7.11          7.11          7.11          7.11          7.11          7.11          7.11          7.11          
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 167.37       167.37       167.37       167.37       167.37       167.37       167.37       167.37       167.37       167.37       167.37       167.37       
Total 429.14      429.14      429.14      429.14      429.14      429.14      429.14      429.14      429.14      429.14      429.14      429.14      

MVIC Ag:
Alfalfa 168.70       168.70       168.70       168.70       327.63       327.63       327.63       327.63       327.63       168.70       168.70       168.70       
Small Vegetables 3.53          3.53          3.53          3.53          3.68          3.68          3.68          3.68          3.68          3.53          3.53          3.53          
Bermuda w/ Rye 2.46          2.46          2.46          2.46          222.36       222.36       222.36       222.36       222.36       2.46          2.46          2.46          
Orchard 28.62        28.62        28.62        28.62        31.56        31.56        31.56        31.56        31.56        28.62        28.62        28.62        
Melons (Fall) 0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          
Small Grain 0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          
Sudan 0.00          0.00          0.00          0.00          0.00          3.06          3.06          3.06          3.06          0.00          0.00          0.00          
Moist Soil Unit 0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          
Total 203.32      203.32      203.32      203.32      585.23      588.29      588.29      588.29      588.29      203.32      203.32      203.32      

OWMA:
Alfalfa 33.39        33.39        33.39        33.39        44.58        44.58        44.58        44.58        44.58        0.00          0.00          0.00          
Bermuda w/Rye 10.67        10.67        10.67        10.67        6.60          6.60          6.60          6.60          6.60          12.74        12.74        12.74        
Seasonal Wetland 155.16       155.16       155.16       155.16       0.00          0.00          0.00          0.00          0.00          155.16       155.16       155.16       
Sudan 0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          
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 231.10      231.10      231.10      231.10      83.07        83.07        83.07        83.07        83.07        199.78      199.78      199.78      

2016 (acres)
Acreages of Agriculture, Phreatophytes, and Open Water in the Lower Muddy River
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Table 4-6 – Calculated ET in Acre-Feet for 2016 

January February March April May June July August September October November December Total

Bowman Reservoir 11.73        47.80        74.17        62.63        92.03        88.47        88.28        68.72        66.57        28.34        0.00          0.00          629           

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        31.41        13.09        1,149        
AW 0.63          0.78          1.57          3.22          5.42          6.28          5.96          5.34          4.00          2.43          0.94          0.55          37             
CW 0.54          0.67          1.41          2.96          4.98          5.65          5.32          4.78          3.57          2.22          0.87          0.47          33             
Ms-High 0.57          0.71          1.49          3.06          5.05          5.83          5.48          4.98          4.05          2.70          1.14          0.50          36             
Low Veg 1.52          1.69          3.38          6.25          10.31        11.33        11.33        9.97          8.45          5.41          2.37          1.18          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 0.71          0.89          1.79          4.11          7.24          8.49          7.95          7.15          5.45          3.22          1.25          0.63          49             
Open Water 0.24          0.81          1.26          1.10          1.67          1.66          1.65          1.38          1.68          1.42          1.19          0.47          15             
Subtotal Below Wells Siding 12             15             32             64             113           134           127           114           93             55             21             10             791           
Total 31             36             69             140           272           335           318           287           235           141           52             23             1,940        

MVIC Ag:
Alfalfa 34.25        52.63        69.76        94.47        222.79       239.17       226.06       216.24       183.47       63.77        41.27        42.96        1,487        
Small Vegetables 1.00          1.17          1.50          0.53          -            -            -            -            0.29          0.49          0.69          0.83          6               
Bermuda w/ Rye 0.62          0.72          0.90          0.69          142.31       153.43       146.76       137.86       106.73       0.49          0.63          0.55          692           
Orchard 3.81          4.64          7.83          12.88        20.83        22.09        21.15        20.20        16.10        10.25        7.00          4.71          151           
Melons (Fall) -            -            -            -            -            -            -            -            -            -            -            -            -            
Sm Grain -            -            -            -            -            -            -            -            -            -            -            -            -            
Sudan -            -            -            -            -            2.14          2.05          1.96          1.56          -            -            -            8               
Moist Soil Unit -            -            -            -            -            -            -            -            -            -            -            -            -            
Total 39.68        59             80             109           386           417           396           376           308           75             50             49             2,344        

OWMA:
Alfalfa 6.78          10.42        13.81        18.70        30.32        32.55        30.76        29.43        24.97        -            -            -            198           
Bermuda w/Rye 2.70          3.12          3.88          2.99          4.23          4.56          4.36          4.09          3.17          2.52          3.24          2.86          42             
Seasonal Wetland 45.46        53.06        56.40        52.75        -            -            -            -            -            64.86        44.17        36.41        353           
Sudan -            -            -            -            -            -            -            -            -            -            -            -            -            
Open Water 3.56          12.33        19.13        16.68        25.24        25.05        25.00        20.85        25.45        21.49        18.04        7.17          220           
Total 58             79             93             91             60             62             60             54             54             89             65             46             813           

2016 (af)
Total ET in Acre Feet
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4.3.5 Open Water Evaporation (CUCHN) 
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 reservoir is also where 
SNWA’s Coyote Spring Valley Imported ICS is delivered. Traditionally the 3,000 to 4,000 af 
capacity reservoir is filled in the winter months from the Muddy River via gravity flow and 
then a pump to reach higher storage volumes. The reservoir storage is then used to augment 
the summer irrigation water supply for the summer season.  

The open-water evaporation rate used for Bowman Reservoir, the Muddy River channel, and 
the ponds on the OWMA was 7.50 ft/yr. 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 (Westenberg, 2006). The average monthly evaporation data from the 
report is listed in Table 4-4. The surface area of Bowman Reservoir and other open water on 
the Lower Muddy River is listed in Table 4-5, and the total evaporative loss is listed in Table 
4-6 and in Row G of Table 4-2. Changes in storage in Bowman Reservoir along with inflows 
from SNWA’s Imported ICS project are shown in Rows J and K of Table 4-2. Monthly water-
level elevations in Bowman Reservoir were manually recorded by MVIC personnel utilizing a 
surveyed stage-measurement gage located on the side of the reservoir.  A stage-capacity 
curve was created by SNWA using high-resolution LiDAR data collected when the reservoir 
was empty. The LiDAR data enables MVIC and SNWA to obtain a very accurate reservoir 
storage volume at any given reservoir elevation. Month-to-month Bowman Reservoir 
volumes were used to calculate changes in storage in the reservoir which translated to inflows 
and outflows of the reservoir. 

4.3.6 Industrial Consumptive Use (CUIND) 
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 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. 

As of 2016, Simplot controlled up to 215.92 preferred and 287.67 common shares (personal 
communication with MVIC Staff, March 2016). Using the acre-foot per share values of 7.0827 
af/share preferred and 0.5893 af/share common, Simplot consumptively used 1,699 af of 
MVIC water in CY 2016. While the water delivered to Simplot is not directly measured, they 
are located at the end of the ditch and are subject to all upstream users diverting their rights. 
Even SNWA’s rights are taken on turn and returned to the natural channel above Simplot. 
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Therefore, calculating their use at 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 4-2) 

4.4 Overton Wildlife Management Area (CUOWM) 
The OWMA is located just above the Muddy River’s confluence with Lake Mead. 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 Honey Bee Pond, a couple other small 
impoundments, and 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. 

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 tail-water rights, OWMA owns shares in MVIC. 
As of CY 2016, OWMA owned 410 afy of MVIC rights represented by 51.25 preferred and 
80.50 common shares (personal communication with MVIC Staff, March 2016). MVIC water 
delivered to OWMA is diverted at Wells Siding and travels via ditch to OWMA. 

The managed area of OWMA above Lake Mead uses approximately 813 afy (Table 4-6), in 
addition to the 407 afy from MVIC shares, (Row P of Table 4-2) based on the type of 
vegetation/management practices for OWMA lands above Lake Mead. Aerial photography 
and interviews with OWMA management were used to determine the appropriate LCRAS 
Vegetation ET rates to apply to the managed areas. 

4.5 Flows Entering Lake Mead (QLM) 
After the OWMA consumptive uses from the Muddy River are subtracted from the total flows 
calculated above the OWMA, the total surface-water to Lake Mead can be derived (Row Q of 
Table 4-2). As outlined in Table 4-2, 18,246 af of Muddy River water entered Lake Mead in CY 
2016 to be used for the creation of Tributary Conservation ICS or be left in Lake Mead under 
the Pilot Program. 
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5 SNWA Tributary Conservation ICS and Pilot Program Water 
The total volume of Muddy River water for which SNWA created Tributary Conservation ICS 
and Pilot Program Water was 18,246 af in CY 2016 using SNWA-owned and leased pre-BCPA 
Muddy River water rights. This total does not include any overrun payback or the one-time 
deduction of 5% for the benefit of additional system storage in Lake Mead. The method of 
creation was consistent with the approved, amended CY 2016 ICS Plan, Forbearance 
Agreement, and Guidelines. 
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7 Appendices (On CD) 
 

A. Muddy River Exhibit A of Forbearance Exhibit 

B. Muddy River 2017 Plan of Creation Approval Letter 

C. Nevada State Engineer Order 1194 

D. Muddy River Decree and Order of Determination 

E. Certificates for SNWA Controlled Upper Muddy River Rights 

F. Muddy Valley Irrigation Company Water Right Certificates 

G. MVIC Letter of Concurrence 

H. 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.

1
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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:

i. Estimated 5,702 afy pursuant to 682 preferred shares in the Muddy Valley
Irrigation Company2

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

iii. 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 stock3

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

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.

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 I3 day of 1)ZC-QrcsE , 2007.

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

By: A By: L -.. é
W. Patrick Sc i Herbert Guenther
Chief Co s Director
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Attest: PALO VERDE IRRIGATION
DISTRICT

Attest and Approved:

By:
Penn Carter

By:
Karen L. Tachiki

COACHELLA VALLEY WATER
DISTRICT e

Steven B. Robbins
General Manager/Chief Engineer

THE METROPOLITAN WATER
DISTRICT OF SOUTHERN
CALIFO IA

By:

Gen ral Manag

By:____
Edward W. Smith
General Manager

Legal Counsel

Appro ed as to f.m:

By:
Charles VanDyke
Chair

IMPERIAL IRRIGATION DISTRICT

By:’/ 4_.,,,4
Stella Altamirano-Mendoza
President

THE CITY OF NEEDLES

By:
‘ f Williams
Mayor

0

‘obt . greaves
ity A orney

Approved as to form.

By: -4-tz. 13
Steven B. Abbott
Legal Counsel

Approved as to form:

By:

General Counsel
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Approved as to form: SOUTHERN NEVADA WATER
AUTHORITY

By: By:

_______________________

ohn J. ntsminger Patricia Mulrov
Deputy General Counsel General Mr—

Approved as to form: COLORADO RIVER COMMISSION
OF NEVADA

T.crandell
By:_________

Jennif George M. Caan
Deputy Attorney General Executive Director
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Coyote Spring Valley Imported Intentionally 
Created Surplus  
Plan of Creation 
Calendar Year 2016 
 

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 Imported ICS, which 
allows a Contractor, as defined in the Guidelines, to introduce non-Colorado River System water 
from the Contractor’s state into the mainstream of the Colorado River for ICS credits. 
 
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.  On December 13, 2007, the Southern Nevada Water Authority (SNWA) and Colorado 
River Commission of Nevada (CRC) entered into a Forbearance Agreement with Lower Basin 
Contract holders.  Exhibit B of the Forbearance Agreement describes the State of Nevada 
groundwater rights in Coyote Spring Valley, which SNWA plans to use to create Imported ICS, 
and how the Coyote Spring Valley groundwater conveyed to Lake Mead will be determined. 
 
The SNWA and CRC entered into a Delivery Agreement with the United States of America on 
December 13, 2007.  Exhibit B 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 imported 

d. Proposed methodology for verification of the amount of water imported 
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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 B of the Forbearance 
Agreement. 

Project Description 
Coyote Spring Valley groundwater rights that will be utilized to create Imported ICS pursuant to 
this ICS Plan and Exhibit B of the Forbearance Agreement are groundwater rights permitted by 
the Nevada Division of Water Resources. 
 
Coyote Spring Valley is located approximately 50 miles north of the Las Vegas Valley and lies 
within Clark and Lincoln counties.  SNWA will convey permitted groundwater rights and 
possibly additional water rights granted by the Nevada Division of Water Resources through the 
SNWA Coyote Spring transmission system (Figure 1).  The groundwater will then be conveyed 
through the Moapa Valley Water District’s (MVWD) municipal supply system and discharged to 
the Muddy Valley Irrigation Company’s irrigation system and the Muddy River.  The water will 
then be allowed to flow down the Muddy River to Lake Mead.  The metered groundwater rights 
that flow to Lake Mead will be accounted for as Imported ICS. 

Term of Activity 
The term of activity for this ICS Plan is Calendar Year 2016.  SNWA may create Imported ICS 
credits from Coyote Spring Valley groundwater conveyed to Lake Mead during the next several 
years.  As Colorado River conditions, SNWA water demands, and operational strategies change, 
the amount of groundwater pumped from Coyote Spring Valley and conveyed to Lake Mead as 
Imported ICS may change.  Subsequent ICS Plans will be updated to reflect any changes. 

Estimate of Water Imported 
Based on current operational limitations and water rights, SNWA is planning to convey up to 
9,000 acre-feet (af) of Coyote Spring Valley groundwater rights to Lake Mead in Calendar Year 
2016. 
 
As outlined in Exhibit B of the Forbearance Agreement, the maximum amount of Imported ICS 
that may be created by SNWA from Nevada state water rights in one year is limited to 15,000 af 
from the following: 
 

1. 9,000 acre-feet per year pursuant to Permit Nos. 77291 through 77306 

2. Any effluent generated by the direct use of water rights specified in paragraphs 1 and 
2 above by the MVWD or other municipal agency outside of the Las Vegas Valley 
and treated and discharged to Lake Mead in accordance with all applicable state and 
federal laws. 
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Methodology 
Coyote Spring Valley groundwater is pumped and conveyed to the Muddy River channel 
downstream of the U.S. Geological Survey (USGS) 09419000 Muddy River near Glendale, NV 
gage in Lower Moapa Valley. The groundwater will be metered and will be in addition to 
SNWA’s Muddy River Tributary Conservation ICS water already in the channel.  Consumptive 
use by evapotranspiration in the Muddy River channel and Overton Wildlife Management Area 
will be accounted for in the Muddy River Tributary Conservation ICS - Certification Report. 

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

- Documentation of metered discharge to the Muddy River 

- Summary of Tributary Conservation ICS on the Muddy River, accounting 
for evapotranspiration in the Muddy River channel and the Overton Wildlife 
Management Area 

- Letter from the Nevada Division of Water Resources verifying the quantity 
of water conveyed from Coyote Spring Valley and discharged into the lower 
Muddy River system and to the Colorado River mainstream for the purpose 
of creating ICS 

Regulatory Approvals 
The Coyote Spring Well and Moapa Transmission System Project were evaluated under the 
National Environmental Policy Act in the Environmental Assessment and Finding of No 
Significant Impact/Decision Record dated June 22, 2007.  In addition, compliance under 
Section 7 of the Endangered Species Act was obtained through formal consultation with the 
U.S. Fish and Wildlife Service.  The Final Biological Opinion for the Coyote Spring Well and 
Moapa Transmission System Project was issued May 9, 2007.  SNWA has obtained a National 
Pollutant Discharge Elimination System (NPDES) permit for discharge of Coyote Spring Valley 
groundwater into the Muddy River from the Nevada Division of Environmental Protection. 
 
Nevada Revised Statute 533.030 declares that surface and groundwater rights conveyed to Lake 
Mead for the purpose of creating Intentionally Created Surplus are a beneficial use of Nevada 
water resources.
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Figure 1 – Coyote Spring Valley to Lake Mead, Groundwater Transmission System 
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Muddy River Intentionally Created Surplus (ICS) 
Tributary Conservation and System Conservation  
Plan of Creation 
Calendar Year 2016 

Introduction 

Intentionally Created Surplus (ICS) 
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, as defined in the Guidelines, 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.  On December 13, 2007, the Southern Nevada Water Authority (SNWA) and Colorado 
River Commission of Nevada (CRC) entered into a Forbearance Agreement with Lower Basin 
Contract holders.  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. 
 
The 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 

SE ROA 8767
JA_1774



SNWA Page 2 7/23/15 

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. 

Pilot System Conservation Program Participation (Pilot Program) 
On July 30, 2014, the U.S. Bureau of Reclamation and four municipal entities, the Central 
Arizona Water Conservation District, The Metropolitan Water District of Southern California, 
Denver Water, and SNWA entered into an agreement for a Pilot Program for funding the 
creation of Colorado River System water through voluntary water conservation and reductions in 
use.  
 
The Pilot Program funds projects that keep water in Lakes Powell and Mead through temporary, 
voluntary, and compensated conservation mechanisms. SNWA submitted a Pilot Program 
proposal to dedicate to the Colorado River System a portion of Muddy and Virgin River water it 
owns or otherwise controls to the Colorado River System in Calendar years 2015 and 2016, in 
lieu of creating Tributary Conservation ICS Credits. The proposal was selected for funding and 
SNWA entered into a System Conservation Implementation Agreement with the Bureau of 
Reclamation on June 4, 2015, to conserve a total of 15,000 acre-feet of Colorado River water in 
calendar years 2015 and 2016.  For each Calendar Year 2015 and 2016, SNWA will dedicate 
7,500 af of its Muddy and Virgin River water to the Colorado River System, in lieu of creating 
Tributary Conservation ICS credits.  The full duration of SNWA’s Pilot Program is two calendar 
years, 2015 and 2016. 
 
SNWA will use the approved methods consistent with the ICS program documented in Exhibit A 
of the Forbearance Agreement and described below to document the volume of conserved Virgin 
River water to be dedicated as Pilot Program water that will remain in the Colorado River 
System.    

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.  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).  The Muddy River Springs that form 
the Muddy River headwaters are regional springs with relatively consistent flows, consequently 
the Muddy River flows are also consistent.  The average annual flow of the Muddy River at 
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U.S. Geological Survey (USGS) gaging station 09419000 Muddy River near Glendale, NV, 
(Glendale Gage) for water years 1950 to 2014 was 30,572 acre-feet per year (afy). 
 
Muddy River water rights were decreed in 1920 and the decree allocated the entire flow of the 
river.  On the lower Muddy River, the entire flow of the river is diverted for agricultural use by 
the Muddy Valley Irrigation Company (MVIC).  SNWA owns and is leasing shares in MVIC.  In 
addition, SNWA leases and owns decreed Muddy River water rights on the upper reach of the 
Muddy River, which are not represented by MVIC shares.  For the purposes of this plan the point 
that separates the upper and lower Muddy River is the Glendale Gage.  
 
Muddy River water rights and MVIC shares controlled by SNWA will be conveyed to Lake 
Mead’s Overton Arm.  This water constitutes pre-June 25, 1929 water rights and represents 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. 
 
Tributary ICS Muddy River water conveyed to Lake Mead will pass through the historic points 
of diversion and either flow through the irrigation company ditches and return to the mainstream 
of the Muddy River further downstream or will remain in the mainstream of the Muddy River. 
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Term of Activity 
The term of activity for this ICS Plan is Calendar Year 2016.  SNWA anticipates receiving 
Tributary Conservation ICS credits 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 Tributary 
Conservation ICS is anticipated to increase.  Subsequent ICS Plans will be updated to reflect the 
acquired pre-June 25, 1929 water rights. 

Estimate of Water Conserved 
For Calendar Year 2016, SNWA anticipates creating up to 20,000 af of Muddy River Tributary 
Conservation ICS from SNWA controlled water rights described below. 
 

Upper Muddy River Water Rights 
 
1) Up to 2,001 afy leased from the Church of Latter Day Saints (LDS Lease) pursuant to 

Certificate Nos. 6795, 10944, 10951, 10952, and 10953 in 2016 (Figure 3) being leased by 
SNWA. 

2) Muddy River decree proofs V01619 and V01631, also referred to as the Cox and Mitchell 
Rights, for a total of 111 afy that SNWA acquired with the purchase of the Warm Springs 
Natural Area (Figure 3). 

3) Up to 1,040 afy pursuant to the Muddy River decree owned by SNWA (commonly referred 
to as the Hidden Valley rights) (Figure 4). 

4) Up to 3,700 afy pursuant to Permits 73482, 73483, and 73695 held in a long-term lease by 
the Moapa Band of Paiutes and subleased by SNWA from the Moapa Band of Paiutes 
(Figure 5). 

5) Up to 811 afy of decreed Muddy River water under Certificate 9609 which was acquired by 
SNWA (referred to as the Knox and Holmes right in this document) (Figure 6). 

6) Up to 3,000 afy pursuant to Certificates 7316 and 13851 held by MVIC and being leased by 
SNWA. 
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Lower Muddy River Water Rights (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 Glendale gage less the Upper Muddy 
River rights owned or controlled by SNWA that reach the gage (Figure 2). 
 
1) SNWA Owned MVIC Shares 

a) 1,009 preferred shares in the MVIC estimated to represent approximately 7,000 afy in 
2016. 

b) 2,839 common shares in the MVIC estimated to represent approximately 2,000 afy in 
2016. 

c) If additional shares are acquired, the water rights represented by the shares will be 
included in the year-end Certification Report. 

A portion of the shares owned by SNWA have a provision for the seller to lease the shares 
back from SNWA for agricultural use.  The amount of water being leased-back by sellers 
varies by year and is not known until just before the beginning of the water year when sellers 
must notify SNWA of their intention to lease the water back for agricultural use.  As an 
example, in CY 2014 approximately 1,800 af of purchased shares were leased back to the 
seller. 

 

2) SNWA Leased MVIC Shares 

a) The lease contracts for both preferred and common shares in MVIC are based on water 
years (October 1 to September 30) and can be subject to change. 

a) Approximately 200 preferred shares are expected to be leased in the MVIC from January 
through September 2016.  For planning purposes the lease of 200 preferred shares for 
CY 2016 are estimated to represent about 1,300 af. 

b) Approximately 400 common shares are expected to be leased in the MVIC from January 
through September 2016.  For planning purposes the lease of 400 common shares for 
CY 2016 are estimated to represent about 200 af. 

Pursuant to the System Conservation Agreement between SNWA and the Bureau of 
Reclamation, SNWA will dedicate 7,500 af of its Muddy and Virgin River water to the Colorado 
River System for Calendar Years 2015 and 2016, in lieu of creating Tributary Conservation ICS 
credits.   
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Methodology 
Muddy River Flows reaching Lake Mead will be calculated as follows: 

 
Flows measured by USGS at the 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 (Elevation 1,220 AMSL) 
 

• To calculate the consumptive uses of crops and phreatophytes in the Lower Muddy River, 
a combination of data from the Lower Colorado River Accounting System (LCRAS), 
Nevada Division of Water Resources’ (NDWR) Evapotranspiration and Net Irrigation 
Requirements for Nevada report, and locally measured reference ET data will be used. 

 
• If the total amount of water represented by the rights controlled by SNWA described in 

this ICS Plan 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 ICS Plan. 

 
• If the total amount of water rights described in this ICS Plan 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. 

 
• The total Muddy River flow reaching Lake Mead, as described above, includes flows at 

the USGS gage 09419507Muddy River at Lewis Avenue at Overton, NV  located just 
upstream of the OWMA and calculated underflow. 

 
A. Proof of Fallowed Land: 
 

To demonstrate the fallowing of land and the conservation of water, aerial photography 
will be acquired, verified, 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 NDWR and the Muddy River decree.  
On the attached maps, the original Place of Use (POU) is shown as a red polygon.  If a 
subsequent Proof of Beneficial Use (PBU) map was submitted to NDWR, the PBU 
boundaries are included as yellow polygons for reference.  PBU maps were not filed for 
all decreed rights, because they are not required for vested rights; implying beneficial use 
was initiated prior to the establishment of Nevada Water Law in 1905. 
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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 
ICS Plan, the Delivery Agreement and Forbearance 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 

- Calculations of the amount of pre-June 25, 1929, water rights reaching Lake 
Mead, including gage records of Muddy River flows  

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

- Letter from the NDWR verifying the quantity of water conveyed through the 
Muddy River system to the Colorado River mainstream for the purpose of 
creating ICS 

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.  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. 
 
Nevada Revised Statute 533.030 declares that surface and groundwater rights conveyed to Lake 
Mead for the purpose of creating Intentionally Created Surplus are a beneficial use. 
 
The NDWR issued State Engineer Order 1194 on July 15, 2008, regarding Tributary 
Conservation ICS on the Muddy River.  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: 
 

“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

SE ROA 8774

JA_1781



 SNWA Page 9 7/23/15 

 
Figure 2 - LDS Water Rights POU and PBU and Cox and Mitchell POU.  Aerial Photography December 2014 
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Figure 3 - Hidden Valley Decreed Water Right POU.  Aerial Photography December 2014
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Figure 4 - Moapa Band of Paiutes POU.  Aerial Photography December 2013
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Figure 5 – Knox and Holmes Decreed Water Right POU.  Aerial Photography December 2013
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Figure 6 - MVIC Decreed POU and PBU.  Aerial Photography December 2014 
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Virgin River Intentionally Created Surplus Tributary 
Conservation and System Conservation  
Plan of Creation 
Calendar Year 2016 

Introduction 

Intentionally Created Surplus (ICS) 
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, as defined in the guidelines, 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.  On December 13, 2007, the Southern Nevada Water Authority (SNWA) and Colorado 
River Commission of Nevada (CRC) entered into a Forbearance Agreement with Lower Basin 
Contract holders.  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. 
 
The 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 
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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. 

Pilot System Conservation Program Participation (Pilot Program) 
On July 30, 2014, the U.S. Bureau of Reclamation and four municipal entities, the Central 
Arizona Water Conservation District, The Metropolitan Water District of Southern California, 
Denver Water, and SNWA entered into an agreement for a Pilot Program for funding the 
creation of Colorado River System water through voluntary water conservation and reductions in 
use.  
 
The Pilot Program funds projects that keep water in Lakes Powell and Mead through temporary, 
voluntary, and compensated conservation mechanisms. SNWA submitted a Pilot Program 
proposal to dedicate to the Colorado River System a portion of Muddy and Virgin River water it 
owns or otherwise controls to the Colorado River System in Calendar years 2015 and 2016, in 
lieu of creating Tributary Conservation ICS Credits. The proposal was selected for funding and 
SNWA entered into a System Conservation Implementation Agreement with the Bureau of 
Reclamation on June 4, 2015, to conserve a total of 15,000 acre-feet of Colorado River water in 
calendar years 2015 and 2016.  For each Calendar Year 2015 and 2016, SNWA will dedicate 
7,500 af of its Muddy and Virgin River water to the Colorado River System, in lieu of creating 
Tributary Conservation ICS credits.  The full duration of SNWA’s Pilot Program is two calendar 
years, 2015 and 2016. 
 
SNWA will use the approved methods consistent with the ICS program documented in Exhibit A 
of the Forbearance Agreement and described below to document the volume of conserved Virgin 
River water to be dedicated as Pilot Program water that will remain in the Colorado River 
System.       
 

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.  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 headwaters of the Virgin River are in southwestern Utah, and the river flows through 
Arizona and Nevada, before terminating in Lake Mead (Figure 1).  The average annual flow of 
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the Virgin River entering Nevada at U.S. Geological Survey gaging station 09415000 Virgin 
River at Littlefield, AZ for water years 1930 to 2014 was 173,722 acre-feet per year (afy). 
 
Nevada state water rights that pre-date the Boulder Canyon Project Act 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 
(NDWR). 
 
Agricultural water rights acquired by SNWA will be conveyed to 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 purposes or could have otherwise been diverted from the 
Virgin River and fully consumed by 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 
rights controlled and documented by SNWA to flow to Lake Mead will be accounted for as 
Tributary Conservation ICS. 

Term of Activity 
The term of activity for this ICS Plan is Calendar Year 2016.  SNWA anticipates receiving 
Tributary Conservation ICS credits 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 Tributary 
Conservation ICS is anticipated to increase.  Subsequent ICS 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: 

 
1) Bunkerville Irrigation Company:   

a) 1,038 shares representing approximately 7,500 afy of surface water rights.   

b) These shares are owned and leased by SNWA.  The lease contracts are based on water 
years (October 1 to September 30) and can be subject to change. 

2) Mesquite Irrigation Company:   

a) 873 shares representing approximately 7,500 afy of surface water rights.   

b) These shares are owned and leased by SNWA.  The lease contracts are based on water 
years (October 1 to September 30) and can be subject to change. 

3) 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). 
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If additional shares or water rights are acquired, they will be included in the year-end 
Certification Report.  
 
For Calendar Year 2016, SNWA anticipates creating up to 17,000 af of Tributary Conservation 
ICS with the above rights which pre-date June 25, 1929. 
 
Pursuant to the System Conservation Agreement between SNWA and the Bureau of 
Reclamation, SNWA will dedicate 7,500 af of its Muddy and Virgin River water to the Colorado 
River System for Calendar Years 2015 and 2016, in lieu of creating Tributary Conservation ICS 
credits.   

Methodology 
Because the acreage represented by the water rights SNWA controls is 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, aerial photography 
will be acquired, verified, and analyzed periodically 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.  On the attached maps, the original Place of Use (POU) is shown as a 
red polygon.  Subsequent Proof of Beneficial Use (PBU) maps were submitted to NDWR 
in support of additional permits and are included as yellow polygons on the maps for 
reference. 
 

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 
ICS Plan, the Delivery Agreement and Forbearance Agreement.  The Certification 
Report will be submitted to the Secretary in the year following the creation of the 
ICS. 
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ii. The Certification Report, at a minimum, will include: 
 

- Proof of acreage fallowed using aerial photography and GIS 

- 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 NDWR verifying the quantity of water conveyed through the 
Virgin River to the Colorado River mainstream for the purpose of creating 
ICS 

 

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.  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. 
 
Nevada Revised Statute 533.030 declares that surface and groundwater rights conveyed to Lake 
Mead for the purpose of creating Intentionally Created Surplus are a beneficial use. 
 
The NDWR issued State Engineer Order 1193 on July 15, 2008, regarding Tributary 
Conservation ICS on the Virgin River.  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.  
 

“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 showing Places of Use (red) for Pre-BCPA Water Rights  
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Figure 2 - Bunkerville Decreed Place of Use (red) and Proof of Beneficial Use (yellow).  Aerial Photography December 2014 
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Figure 3 - Mesquite Decreed Place of Use (red) and Proof of Beneficial Use (yellow).  Aerial Photography December 2014  
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Figure 4 – Riverside Certificate 1153 Decreed Place of Use (red) and Proof of Beneficial Use (yellow).  Aerial Photography December 2014 
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NEVADA 

EXHIBIT NO. __ _ 

I DEN. __ _ 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 

1.(' 1;! 
1 \... .. ·~} 
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1 

2 

3 

IN THE TENTH JUDICIAL DISTRICT COURT OF THE STATE OF NEVADA. 

IN AND FOR THE COUNTY OF CLARK. 

4 MUDDY VALLEY IRRIGATION COMPANY, a 
corporation, NEVADA LAND & LIVESTOCK 

5 COMPANY, a corporation, SAMUEL H. WELLS, 
JOHN F . PERKINS and ELLEN C . PERKINS, 

6 ' his wife, 

7 

8 
Va. 

Plaintiffs 

MOAPA&. SALT LAKE PRODUCE COMPANY, a 
9 corporation, GEORGE BALDWIN and ALETriA 

· L, BALDWIN, his wife, ISAIAH COX and ANNA 
10 M, COX, his wife, JOSEPH PERKINS and 

KATHRYN PERKINS, his wi!e, D. H. LIVINGSTON 
11 and RICHARD SMITH, G. S. HOLMES and JULIA 

MAY KNOX, W. J . POWERS and MARY A. POWERS, 
12 his wife, SADIE GEORGE, LOS ANGELES & SALT 

LAKE RAILROAD COMPANY, a corporation, and 
13 WALKER D. HINES, as Director General of 

Railroads, and JAC~B BLOEDEL. 
14 Defendants. 

15 AND 

16 IN THE MATTER OF THE DETERMINATION OF THE RELATIVE 

17 RIGHTS IN AND TO THE WATERS OF THE MUDDY RIVER . 

18 AND ITS TRIBUTARIES IN CLARK COUNTY, STATE OF 

19 NEVADA' 

20 ) ) -------- - -------------------000------------------------ ---( ( 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

JUDGMENT . AND DECREE. 

The above entiped action and the above entitled matter 

having come on fo'r hearing before the Court on the lOth day 

of March, 1920, all of the parties to said action, appearing and 

being represented in co\n.'t by their r espective attorneys, and 

J .. G .. Scrugham, the State Engineer of t.he 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 

- I-
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matter having been continued !or :£urther hearing and determination 

and have now come on for hearing this l .Z th day of March, 192.0, 

all of the partlea to the above entitled action appearing and being 

represented in open court by their respective attorneys! 

And it appearing that on the 2.3rd 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 tit le of the 

court and cause was in words and !igul:'es following to-witt 

STIPULATION 

The parties to the above entitled action, by their re-

spective attorneys, for the purpose of settling and determining as 
. . 
be tween themselves the iss:ues in said action, do hereby stipulate 

and agree as follows : 

l. That the defendants in this paragraph named, their gl:'antora 

and predecessors in interest, have diverted and appr opriated from 

the Muddy·River, its head waters, sources of supp ly 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 !or use thereon, the respective a.mounts o! wat ar herein speci-

ifled. 

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, ! or 

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 Kathryn Perkins, his 

wife, for use upon the lands described in their se.parate Answer, 

30/70 of a cubic foot of water per second •. 

The defendants, G. S. Holmes and Julia May.Knox, for use 

upon the lands described in their separate Answer, 1 and 25/70 of 

a cubic foot of water per second. 

The defendants, Isaiah Cox and Annie Cox, his wife , for 

use on ten acres of land described in their separate Answer, 10/70 

of a cubic foot of water per s.econd. Provided, that if the State 

Engineer in his adjudication shall find that because of the situation 

of said land, and the small stream. or small 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 amount 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 deacribed in their separate Answer , and for 

2 and 8/10 acres situate in the NW l/4 of the SE 1/4 and theN. E. 

1/4 of the S~ 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 o{ 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 acres of said lands , be(ng 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, !or use on 2.1 acres of 

land situate in the West side of the S, E. l/4 of theN. E . l/4, of 

Section l, Township 15, South, Range 65 East, 21/700 of a cubic 

foot of water per second. 

The defendants, Los Angelea and Salt Lake Railway and 

Walker D, Hines , as Director General of Railroads; are entitled 

- 3-
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to take from the Muddy River, by the pumping plant of said Rallroad 

at Moapa, such amount of water as the State Engineer may find has 

by said Railroad been lawfully appropriated for any beneficial use 

at Moapa. Subject, however, to contest by any party hereto and to 

an appeal from such finding and review thereof by the Court . 

The above volumes or anounts 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 may select or approve. 

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

George ~aldwin 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 vol=e of the 

Muddy River, or interfere with the ri ghta of any of tbe 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 October · 1, 1919, and thereafter no further development of 

water, or additional use of water, shall be made on or for said 

lands which in any way diminishes the flow of the waters of the 

Muddy River, or impairs the r ights therein or thereto of the other 

-4-
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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 Hecond, and no more, measured at 

place of diversion or such 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. PerkiQs, his wife and 

their grantors and pTedecessors in interest, have div·erted and 

appropriated from the Muddy River, its head waters, sources of 

supply and tributaries, for use on the lands hereinafter described 

or referred to, all of the waters flowing therein or therefrom, 

save and ,except the several aznounts specified in paragraph 1 and 

3 hereof. The said plaintiffs Perkins are entitled to water for 

the irrigation of two acres of ground at or near St. Thomas, in 

theN. E 1/4 of the S. E. 1/4, of Section 10, Township 17 South, 

Range 68 East, which water ls diverted from the River and 

conveyed to their land by aald Muddy Valley Irrigation Company, 

The said Muddy Valley Irrigation Company is and at the 

time of the commencement of this action was the' legal owner of 

the rights to divert, ~onvey and use all of said waters of sald 

Riv~r , its head waters, sources . of eupply and tributaries , save 

and except the rights here:t:nbe!bre specified and described, and to 

divert said waters , convey and distribute the same to its present 

stockholders, and future stockholder11, and other perso.ns who may 

h.11-ve acquired or who may acquire temporary or permanent rights 

through said Company, for the varloue purposes described in the 

Complaint, and upon the land situated as stated in the Complaintj 

and that its stockhol~era are the equitable owners of rights to 

use said waters in accordance with its articles and amended 

Articles of Incorporation, and its By Laws, and the accepted uses 

and practices of a aid corporation. 
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That the part ies 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 cwnulate the sam·e or 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 time 

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 divers':Lon of 

the defendants Hohnes and Knox the flow in the stream shall be 

maintained substantially constant, subject to seasonal variations, 

but only in so far as the parties named in paragraph l can be held 

to be responsible for the fluctuations of said strean1. The whole 

of SF~oid River system 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 streaJnj 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, will, subject to said supervision and general control, 

distribute and control the distribution of the waters diverted and 

conveyed by ita works to its stockholders and other pe:tsons obtain

ing water by means thereof, Such head gates, measuring devices, 

etc., 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 
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in· case of ~f. extraordinary obstruction, such as the formation of 

Hme beds or deposits, in the channel of the stream, the sa.Ine 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 andheld to be ve$ted rights, acquired by valid appropria-

tion and beneficial use prior to March l, 1905, and by continued, · 

uninterrupted use since said date, and shall be considered as 

equal in rank, without one havi~g 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. Ali abnormal losse!j from the flow of said stream shall 

be pro rated and shared among. the parties hereto. Abnormal losses 

shall include such as any substantial loss from the permanent flow 

of the stream, caused by some cataclysn1 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 dinlinutlon 

ih the flow available for appropriation by any of the parties . Any 

diversion of water by the Indian Reservation, or the inhabita1.1ts 

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 

said Indian Reservation, or any water which in the final adjudicat-

ion 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 loss occur at any time the pr_o" 

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 de.fendants, Llvingston and Smith, 160/3169 thereof. 

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

The defendants Holmes and Knox 95/3169 thereof. 

The defendants, Cox and wi!e, 10/3169 thereof. 

The defendants, Powers and wiie, 2.9/3169 thereof. 

The defendant, Sadie George, 2./3169 thereof, 

And the Plaintiff, Muddy Valley Irrigation Company 

2.672/3169 of such loss. 

9 • . An 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 S~atutes of Nevada, of 1913, approved March 2.2., 1913, and 

all acts amendatory thereof. The order shall direct that said 

State Engineer in making such adjudication shall as between the 

parties to this Stipulation, and in determining their relative 

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

terms ana 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 r.~lative 

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 actio:n, a~d the legal organization of a Water District 

embracing the Muddy River Valley, and the legal appointment of a 

Water Commissioner, therefor, the parties themselves 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 ·inconsiat· 

ent with this Stipulation. Said Water Commissioner shall be selected 

by a representative of the Muddy Valley ~rrigation 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 appointment of the Water Commissioner. 

The salary and expenses of such Water Commissioner shall be borne 

by the parties hereto in the s~e 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 person 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 .• 

ll. An Order shall also be entered, binding on all of the 

parties hereto, modifying the terms of the temporary injunction 

heretofore 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 rieht given by this 

Stlpulatlon to any other party and from violating any of the t erms 

and conditions . and agreements o£ this Stipulation, or any part there-

of. 

ll. Each party shall pay its or his own costs in this action, 

but the costs and expenses of the adjudication of the St.ate Engineer , 

including any surveys or maps made by him, shall be borne by the 

respective parties, ln accordance with the Statutes of this State. 

But in determining the Water Right and acreage against which such 

expense shall be as.sess.ed the numerators in the fractions in 

paragraph eight shall as between these parties be deemed to be the 

nwnber of acres to be irrigated by the respective parties. 

Dated this Z3rd day of April, A, D., 1919 . 
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A. S. Henderson, 
Brown & Belford 

Attorneys for Plaintiffs .. 

F. R. McNamee and 
Leo A . McNamee 

Attorneys for ali defend ants, 
except W. J. Powers and Mary 
Powers. 

C . D. Breeze 
Attorney for b e:Iend a nts, 
W. J . Powers and Mar,yPowers. 

That on the said Z3rd day of April, 1919, a n order 

was made and entered by the Court ln ~he above entitled action 

referring to the State Engineer of the State of Nevada the. 

sald action for an adjudication of the water ·rights of the Muddy 

River, its head waters and tributaries and providing that the 

said State Engineer in making such adjudication should, as 

between the par~ies to said Stipulation, in determining their 

relative rights, as .between themselves, 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 certl~ 

fied , was delivered to said State Engineer and thereupon the said 

State Engineer proceeded ln accordance with said order and with 

the provisions of the Statutes of the State of Nevada to make an 

adjudication of said M1-1ddy 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 thereafter 

and on the 21st day of January 1920, said State Engineer made 

his order of determination entitled "In the matter o! the deter-

mination of the relative rights in and to the waters o! the Muddy 

River and its tributaries in Clark County, State of Nevada. 11 

That on the 26th day o! 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 

lOth day of March , 1920, 10 o'clock A.M. of said day, as the 

time for hearing the matter of said 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 lOth day of March, 1920, the defendant 

Jacob Bloedel, a claimant of a water right on 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 

his attorneys and it was stipulated that he should be deemed 

to. have made a claim for water right in said Muddy .River without 

further pleading; and also on said date it was stipulated that 

the defe,ndants Isaiah Cox and Anna Cox his wife, who app_eared 

to the sati.sfaction of the court to have become the 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 sa'id 'lOth day of March, 1920 there was made and filed in 

said action a stipulation S\llplemental to said 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 STIPUJ,A TION OF 
APRIL 23, 1919. 

WHEREAS, since the making and filing of a stipulation 

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 actlon and has duly 

appeared therein by .F' , R . McNamee and Leo A. McNamees his attorneys; 

11. 
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AND. WHEREAS, since the making of said stipulation the 

rights of J. H. Mitche 11, and the lands belonging to him have been 

sold and conveyed to Isaiah Co:x: 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 che 11 to Cox and wife, and providing that the same may be 

considered as having been made in this action without furthe:ri 

pleading, 

AND WHEREAS, in view of the foregoing premises it is 

deemed desirable to supplement and amend the said stipulation of 

April Z3rd, 1919 . 

The parties to the above entitled action by their respect

ive attorneys do hereby agree and stipulate as follows: 

l. The said defendant, Jacob Bloedel, and the said 

defendants, Isaiah Cox and Anna M. Cox, his wife, in behalf of the la.nd 

and water rights · so acquired from Mitchell, do hereby assent to and 

make themselves parties in all respcc~s to the said stipulation of 

Aprll Z3rd, 1919, except as the same is changed and amended here

inafter. 

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

decessora ln interest have diverted and appropriated from the Muddy 

River, its headwaters, sources of supply and tributaries, and the 

said defendant, Bloedel, is entitled to divert from said river 2/70 

of one cubic foot of water per second, for use· upon the NE l/4 of 

the NE l/4 of Sec. 21, T. 14 S. R. 65 E. M. D . B . & M . 

The defendants, Isaiah Cox and Anna M. Cox, his wife, · 

their grantors and predecessors in interest have dive:ted and 

appropriated £rem 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 stipulation of 

April 23rd, 1919, 3/70 of one cubic foot of water per second for 

use upon said land in the N:Wl/4 of the NE l/4 of the N, E. 

l/4 of Section 16 T. 14 S, R. 65 E. M, D. B. & M., the same being 
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the land acquired by said defendants Cox and wife !rom J. H. 

Mitchell. 

3. Paragraph 3 of said stipulation of April 23rd, 1919, is 

amended to read as !ollowa1 

11 " the Indian Reservation,, situate above Moapa, and 

the inhabitants the reof, are entitled to divert fron1 the waters 

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, measured 

at the place of diversion, or such place as the State Engine.er or 

Water Commissioner, may select." 

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 as follows1 

11If any such abnormal loss occurs at any tinle the pro

rata share of such loss to be borne by each party shall be as 

fo llows: 

T he defendants , Baldwin and Wife, shall bear 16/3169 of 

such loss; 

The defendant Moapa and Salt Lake Produce Company 

155/3169 thereof1 

thereof." 

The defendants Livingston & Smith 160/3169 thereof; 

The defendants P erkins and wife 30/3169 thereof I 

The defendants Knox and Holmes 95/3169 thereofl 

· The defendants Cox and wife 13/3169 thereof; 

The defendants Powers and wife 29/3169 thereof& 

The defendant Sadie George 2/3169 thereof1 

The defendant Jacob Bloedel 2/3169 thereof; and 

The Plaintiff Muddy Valley Irrigation Company 2667/3169 

5. In P aragr aph 8 of said stipulation of Apri.l 23rd, 19 19, 

is amended, so that the· definition of abnormal losses from the flow 

of said strea.J:n wherever the figures 1, 25 occur, the same shall be 

struck out and the figures 1. 242 substituted therefbr . The parties 

hereto do not admit or recognize any rights to the use of the 

13 . 

-·--- - --·-----------------------------

SE ROA 8806

JA_1813



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

Muddy River by or for the Indian Reservation and th!'l inhabit

ants thexeof, 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 po.ssible diversion 

of a greater a.znoU\t 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 23rd, 1919, 

ia 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 twelve of the 

amended complaint herein and under any certificate 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 i{l 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 sum.mer 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 !rom and including the 1 at day of October ~o and 

including the following 30th day of April, 
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8. It is understood and agreed that the cunounts of water 

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, heauwaters 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 Apr il 23rd, 1919 and of t his 

supplemental stipulation as said order of determination may define 

or effect the rights of the parties to the above en tltled act ion 

and any final decree entered herein shall, in determining the 

relative rights of the parties hereto follow and give effect to 

the terms ef the said new stipulation. 

DATED this l Oth day of March, 1920. 

A. S. Henderson 
Brown & Belford 

Attorneys for P lamtdi 

F. R . McNamee & 
Leo A . McNamee 

Attorneys for Defendants 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 lOth day 

of March, 1920 and witnesses were sworn and testified for and on 

behalf of the said excepting parties and documentary and other eviden-

ce was introduced in support of said exceptions and thereupon the 

court made and entered an order requiring the State Engineer to make 

a further determination of the waters of the said Muddy Rive r and its 

tributaries, subject to instructions of the court which wer e embodied 

1n such order 1 and thereafter, to-wit , on the 11th day of March, 1920 

said Stat e 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 Cou1·t. 

And U1e above entitled action and the above entitled 

matte1· and the said origirlal and said further and supplemental 

order of determination of the State Engineer in said matter 

having now cane on for hearing and the Court having considered 

the pleadings of the partie s , the oral and documentay e vidence 

heretofore taken herein, and the stipulations of the parties 

filed herein, a nd written findings having been waived by attorneys 

for the respective parties, thereupon, upon motion of the 

attorneys for plaintiffs and defendants, 

It is by the Court ORDERED, ADJUDGED AND DECREED 

as follows: 

Firat: That the said order of determina tion of the 

State Engineer in the matter of the determination oi the relative 

rights in and to the waters of the Muddy River and tributaries 

in Clark County, State of Nevada, as an"'ended and modified by the 

said further and supplemental order of determina tion, and the said 

further and supplemental order of determination be and the same 

hereby are afflrmed and confirmed. Wherever the said further and 

supplemental order of determination differs from, changes,. modifies , 

or is in conflict with the original ordel.' of determination, the 

said 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 dec::-ee of this court and the same 

as so modified is hereby affirmed . A copy of said original order 

of determination marked 11 Exhibit "A" and a copy of said further 

and supplemental order of determination marked 11~lbit 1 
B

11 
are 

annexed to this decree and are made parts hereof as if set forth 

at length herein, Hereinafter in tl"'is decree whenever the order 

of determination is referr ed to i t 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 f ormer as amended, changed and modl!ied by the latter. Said 
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order of determination shall and does defin.e the rights of the 

parties nru:ned there in except as hereinafter in this d ecree 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 a:nd tributaries for use upon the lands described in their 

several answers and specifically desc ribed in the order of deter 

mination and the said parties are respectively entitled to divert 

to said lands for use in the irrigation thereof, the respective 

amounts of water herein set!orth: 

The defendants George Baldwin and Aletha Baldwin his wif 

, 2286 of o~e cubic foot of water per second . 

The defendant Moapa and Salt Lake Produce Com.pany 2.21 

cubic feet per second. 

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

2 . 286 cubic feet'per second. 

The defendants Joseph Perkins and Kathyrn Perkins, his 

w ife , . 428 cubic feet per second. 

The defendants G . S. Holnles and Julta May Knox, 1. 357 

cubic feet per second. 

The defendants Isaiah Cox and Anna Cox hi.s 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 detennl.nation • 043 of a cubic foot per se.~ond. 

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. 

l'he defendant, Los Ange les & Salt Lake Railroad Compan 

for the use specified in the order of determination, . 04646 of a 

cubic foot per second. 

17. 

SE ROA 8810

JA_1817



1 

2 

3 

4 

5 

G 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

The defendant, Jacob Bloedel for use upon the land 

described in the order of determination, • 0286 of a cubic foot 

per second . 

The plaintl!f, John F. Perkins, . • 0286 of a cubic foot 

per second. 

The pla intif£, Muddy Valley Irrigation Company, for 

use during the swnmer season, as hereioaiter defined and as 

defined in said order o£ determination, upon the lands described 

in said order of dete rmination , 36.2588 cubic feet per second, 

which said amount includes the amount of water for su:cnmer use 

allowed by State Engineer's c ertificate No. 59. Said company is 

also the owner of th e 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 is sued .by said State Engineer upon said Company's 

application No. 1611 - the several amounts of water allowed by said 

certificate or permit s for winter use. 

Third: That the Moa pa Indian Reservation has diverted 

and appropriated from the said Muddy River for use upon the lands 

of said reservation and is ent it ted to divert upon said lands 

for uae 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 a ll 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 aioresaid dur-ing both the summer and winter seasons. 

Fifth: That the duty of wate r allowed for all land 

in the Mu<Hy Valfey except on the Moa pa Indian Reservation shall 

be one cubic foot per sccood of flow to 70 acres for the summer 

irrigation season which ls defined as extending from May lat to 

October 1st, and one cubic foot per second flow to 100 acres for 

the winter irrigation season which is defined as exfending from 

October lst to May lat. On ~;;aid Indian R eservation the duty of 
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water allowed is 1 cubic foot per second How to 70 acres for 

the au.mmer irrigation season which is defined as from April let 

to October 1st, and one cubic foot per second flow to 100 acres 

for the winter irrigation season which is defined as from October 

1st 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 under stood to include and define the amount 

of all the w·aters 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 trib

utaries, springs, head waters or other sources of supply, including 

waters claimed to have b een developed heretofore by any of the said 

parties. All measurements of amounts to which the said several 

parties are entitled except that awarded to the Moapa Indian Reser

vation stall be made at the pld.ces of diversion or as near thereto 

as practicable or convenient, as the State Engineer or Water 

Com.missinner may select or approve . On said Indian Reservation 

all m~sure:ments 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 se lect 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 cubk 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 bas not and 

does not diminish the flow or volume of the Muddy River or interfere 

with the ri ghta of any of the other parties to the above entitled 

action or the Moapa Indian Reservation. 
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Seventh: Thar, as betwee n the parties to the above 

entitled action, the Muddy Val.lcy 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 canplaint and more particularly described 

in the order of determination, all the waters of said Muddy River, 

its head waters, srurcea 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 ita 

present stockholders and to its future stockholders and to other 

persons who have acquired or who may hereaiter acquire temporary or 

permanent rights from said Company, !or the various purposes 

described in ftie 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 

equitable owners of rights to use said waters in this decree and 

by the order· o( 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 partie a to this action and except 

against the rights awarded the Indian Reservation and the Inhabit-

ants thereof, all of the water rights emunerated as belonging to 

the parties to the action shall be deemed and held to J?e and are 

here_by decreed to be vested rights acquired by valid appr<priation 

and beneficial use prior to March let, 19.05, and by continued un

interrupted use since said date and shall be coosidered as equal 

in rank without anyone having any priority 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 

Stock 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. 1611. 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 said 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 

ReseiVation shall be deemed and held to be vested rights acquired 

by valid appropriation prior to March 1st, 1905 and by uninter

rupted use thereafter and shall, to the extent decl"eed and allotted, 

rank, as equal in priority with all the other l"ights, allotted, 

awal"ded and decreed to the said several parties, except those 

gl"anted by the said certificates' or pe=its. 

Ninth: That the defendants in said action shall not be 

required to take Ol" use the waters in said rivel" in continuous 

flow, but may cumulate the same or any part thereof in rotation 

and turn pel"iods, with the approval of the Water Commissioner, and 

subject to his contl"ol and direction and under such rules and 

regulat_ions 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 Knox, the flow in the s.tream shall be 

maintained substantially constant, subject to seasonal variat"ions, 

only, however, in so far as the defendants can be held to be 

responsible for the fluctuations of the stream. The whole of said 

river system 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 provided by law, as a fully 

adjudicated stream; but it i.s the intention het·eof, and it is hereby 

decreed that, so far as practicable, the stream shall be treated 

as 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 engineer 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 wat era 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 

"narrows", 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 the wa ter conunissioner and the expenses there

of paid 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 losoes shall be borne b,Y the parties 

to said action, pro rata in the proportions nan1ed and set forth 

in paragraph 4 of sai.d 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 detern'lination, 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 conswnes and 
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exhausts all of the available flow of the said Muddy River, its 

head waters, sources of supply and t ributaries . 

Thirteenth: That the salary and the expenses of any 

water commissioner, who may be appointed to supervise, control 

and regulate the distribution of the wate r a 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 tosses set 

forth in paragraph 4 of said supp~emental stipulation. Ii in the 

opinion of the State Engineer a suitaole and competent water 

commissio ner cannot be employed at the salary fixed by statute, 

the State Engineer is authorized to fix the salary of the Water 

Commie sioner in such axnount as he may determine to be reasonable, 

subject, in case of objecUon by any of the water users, to the 

approval of the Judge of the above entitled C ourt. The State 

Engineer may also allow such expenses of such water commissioner as 

he may deem necessary or proper to be incurred in the performance 

of the _dutie a of such water commies ioner , 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 

fran any party for his, her or its pro rata share of such salary 

or such expenses ofthe w ater commissioner shall be paid by the 

party at the tinea 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 11hall be deemed a 

violation of this decree and a contempt of Court, and. shall be 

punished accordingly, o r the same may be deemed a debt and collect 

ed by civil proces s . 

Fourteenth: That each of the parties to this action his, 

her or its grantees and s uccessors in Lnterest and every person 

acting under his, her or its dh·ection or control be and hereby 

is perpetually restrained and e njoined from in any way interfer -

ing with or in any way impairing any right given or awarded or 
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decreed by thi1:1 decree to any other party and fran violating 

any of the provisions of this decree, and ls also perpetually 

restrained and enjoined from opening, closing, changing or 

interfering wth any headgate or water box established by or 

under the order of the State Engineer or Water Commissioner 

without the authority of said State Engineer or Water Commiesioner, 

and also from using water or conducting water into or through hie, 

her or its ditch which has not been awarded to such 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 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 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. 

/s/ Wm. E. Orr 
District Judge. 
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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 allotment<! of the waters of the Muddy River 
stream-system, as attached hereto, covers all claims filed in the office 
of the State I~ngineer as provided for by law, and also an allotment to 
the Moapa Indian Reservation. Although duly notifil'd of the pend
ing adjuclication proceedings in the Htatutory manner, the United States 
Indian Service authorities did not file a claim and state that they 
refuse to recognize the authority of tho State of Nevada to determine 
the water rights of tho Moapa Ind ian Reservation. In the absence of 
any showing on part of the United States Indian Service, the State 
Engineer has based the Moapa Indian Rc~crvation allotment · on the 
official investigations and reports made in the year 1906 by Henry 
Thurtell, at that time State Buginuer of Nevada. These reports gave 
the Moapa Indian Reservation au nllotmt>nt of wate1: ~ufficient to prop
erly irrigate an art!n of 87 acrell, whiuh Wlls found to be the full area 
on the Reservation entitled to a v<>st<!d wnttlr right. under the law of 
the State. 
(a) Duty and poillt of d·iversion defiued. 

'rhe duty of water allowed for all laml in the Muddy River Valley 
shall be 1 c.f.ll. flow to 70 acres for the :mmmcr irrigation season from 
Aprill to October 1 and 1 c.f.ll. flow t.o 100 acres for the winter irriga
tion seuson from Outober 1 to April 1. 

'l'he volumes or amounts of water allotted an<l to which it is agreed 
the r~:~spective parti<!H ure entitled shall be understood to include Emil 
defiM the amount of aU the waters now or heretofore rightfully used on 

· the lands given in the tabulation whether diverted directly from said 
Muddy River or from its tributaries, !ipringl!, headwaters or other 
sources of supply, including water claimed to have been developed 
heretofore by any of the said parties. AH measurements of amounts 
diverted arn to be mude at the point where the main ditch enters or · 
becomes adjacent to the land to be irrigated or as near thereto as prnc-

. ticable, as the State Engiuecr or water commissioner may select or 
approve. 
(b ) Bald·win Spri .. ng flow defined. 

:rhe 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.f.l. •hrniflea eubie foot per eeeond. 
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Such development :mtl usc of tltis amount of wate!' has not and do•.•-; not. 
diminish the flow or volume of the Mudtly Ri ver, or interfere with 
the right~ of auy other water users on the stream-srstem. No further 

. development of \\"ater oo the heau of the l\It!cldy River stream-system 
t>hall be mad1! which in any way diminishes the flow of the w~ ters of 
the :Muddy Ri\'~t· or impairs rights defined and rcfcned to iu thii> ortler. 

(c) Method of usc. 
The parties namcJ in this order shall not be required to take or use 

the water of said riv~r in CO!ttinuous iiow, but may cumulate same or 
any part thereof in rotation and in periodic turn, with the approval 
of the water couuni;;sioucr, subject to his control and direction and 
under such rules and rc;;nlations ai> are prescribed by the State Engi
neer and the ;;tatutes of the State of Nevada. 

The whole amount o~ wat~r diverted from the river at any one time 
by aU the parties allotted water for use above the "narrows" is not 
to exceed in the a:;gr~gate the total amount of water allotted to tht! 
several partie~~ resident in the Upper ::\[uddy Valley. Below the lowe~t 
diversion of Knox and Holmt>s the flow in the stream shall be main
tained substantially constant subject to seasonal variatic11. The whole 
of said rivet· system shall be UIJdcr ~npervisioH of the rules and reg-u
lat~ons of the State En!!iw.:cr and the direction and control of the 
water commis..:;iouct·. to b;,: <lppoiutt·d as provided by law. Sub5tantiai 
headgates, weirs, llnd saud-bo~~'s. as the State Engineer through the 
water commi:;.<; iont:>r mav order. shall be installed and maintained in 
good order by all who drvcrt or nst~ the waters of said stream-system . 

(d) Cha11uel upkup, rt!spousibility for. 
The owners of land 011 thut part of said river above the "narrows" 

shall ke"p the cl:anuel throu;;lt their respective lands cleared of all 
ordinary ob.o:;trnctions, but in ca!-ie of extraordinary ob,;truction, such 
as the formation of lime deposits in the channel of the stream. the same 
shall ~ rcmovetl Ult(ler the tliredion of the water commissioner and 
the expenses thereof paid pro rata hy all parties to this determination 
in proportion to the al.!rt•agc owned O!' controlled by them as defined 
in this order. 

(e) Priority-Yestcd (/lid gruutcd rigltts. 
. All the water rights enumerated ia this order oi determination, 
except tho~e held lllH1er permit from the State Engineer's offi.;,~. shall 
be deemed and hel~l to be vested rights acquired by valid appropriation 
and bcneficiitl use priot· to ~farch 1, 1905, and by continued uninter
rupted use since saiJ date <lt:d shall be consiJcred as equal in rank 
without having any pric•rity ov•!r one another. 

Permit;; Nos. 31 and 1:372, wbieh are the bas is for certificates Nos. 58, 
59, aud 60, grauted by the State En~ineer, cover certain water rights 
which are cmtmcratcd in the appciHlt:d tabulation of allotments. These 
granted ri:;hts arc next iu pr: ·· :·: ·~-- to the vested rights on the ~fulldy . 
River stn.•aJ11-sys~em. 

(f} Losus, nprortioum:!l!t vf. . 
All abuorhlal los...;es fcom the ftow of saill stt'f!am shall be pro-rated 

and shared antOil<! the parti;.::-; holding- water rig-hts on the stream. 
Abnormal los....;es shall it.dt~tle any :mbstuntiul loss from the permanent 

•... 

..... 
( 

I 
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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. 

I£ 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 Aletba Baldwin, his wlre ................................................ 16j2839 
Moapa & Salt J..ake ProdiJce Co .... ~ ............................ ......................................... 155j2839 
J,iv!ngston & Smlth ................................................................................................ l00/2839 
Joseph Pet·klus and wlfe ........................................................................................ S0/~9 
Knox and Holmel! ......................................................................... - ......................... 95/2839 
Isninb Cox und wife ................................. : .............................................................. l0/2839 
\V. J. Powers nnd wl!e ................................ ............................................................ 29/2839 
Sndle George ............................................................................. : ................................ 2.1j2839 
JH<:ob BloedeL ................................................................................................ ........ , ... .2/2839 

- J. H. A!itchell .............................................................................................................. 3/2839 
U. S. Indlnn Service, Moapa Reservntlon ............................................................ 87/2839 
.John F. Perkins ........................................ ............. ................................................. ~ .. -2/2839 
Muddy Valley Irrigation Co .................................. ....................................... 2244 .. 80j2839 

(g) Expense of commissioner. 
'rhe 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 denned in this order. 

SUMMARY OF ALLOTMENTS AND CERTIFICATES 

Cklim47lt Aer"~J• 

Jac-ob Bloedel........................................................... :! 
Moapa & Snit J,nke l'l'odnce Co ......................... 1G5 
Isulnh Cox and wife ........... ............ :..................... 10 
J. H. ;\IItchell.......................................................... 3 
qeorge Baldwin ..................................... _................ lG 
~die George............................................................ 2.1 
John F. Perkins...................................................... • 2 
Los Angeles & Salt Lnlte Ry ............................................ . 
J,lvlugston and Smith ............................................ 100 
Knox nnd Holmes........ ........................................... Ori 
\V. J. PowllrS.............................................. .............. 29 
Muddy Valley Irr. Co .. -........................................... 2244.80 
Muddy Valley Irr. Co.(Cert. ri8) ........................ 398.11 
-MuMy Valley 11'1'. Co.(Cert. 59} ........................ 425.2 

846.(} 
i\•Iud<ly Vnlley 11'1'. Co.(Cett. 60) ...... ~................ 80 
Joseph Perkins........................................................ 30 
i\it>npa i:ndlnn Heservntlon ................... :............... 87 

C.F.S. flow 
S..mmw Winter 
.0286 .02 

2.215 0 
.148 0 
.043 0 
.2286 0 
.0300 0 
.028<1 .02· 
.04646 .04640 

2.286 0 
1.357 0 

.4143 .29 
82.0008 22.448 
.......................... 8.98 
4.252 ........................... 

....................... 8.400 

................... ... .8 
.428 0 

1.242 .87 
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A1•t•rot•ri11tor~acob Bloedel. 
Sourt>e--Muddy River Tributa ry (Blocc!cl Spring). 

D11tc "'""" 
conft-TllctiO'J\ 

/ 
I '1.-') 

,-... ( :;> 
t;_/ ' 

commenced 

Dot~ u•lt e'1't Nu,ub~tr 

l11 nt! /ird ttl acrr• 
i rrigated irriDa.tfd S ee. S t<IIJivi ti<>" Tp.S. R.E. 

Monia A Jona Diteht•- ----·-- 18!)1; z.oo 21 NC:lNE\ H 65 
Domntle us~ allowed. 

l/10 e.!..s, allowed for it•ri~eation. 

Arpropriator-Moapa. and Salt La.:Ce Produc~ Co. 

Source-Muddy River and Tributarie9. 

Bfc Sprlnr. Jone• Sptins:" • .H i.:h 
Spriap, •u•d Ro.:k Cabin S~o~rinl!' 
J)i&cltH, 

~Unc and cxclu<.linc from the above c!e•cription th"·-.. ~--.. - · 

Domectlc uw allowed: 
Total aereas:e aliotted "'ater. 1;;5 a e rt •. 

t a nd 15/10 c.!.s . allowo:d for inl,cation . 

tc 
16 
16 
liS 
It 
IS 

' 16 

II 

WlS\'.'l ::n 
S~N~NW\ 

S~N\ 
NE\ 

E;SE\ 
NE\ 

NW1NZ1 
NW\ 

NE1UE\ 

.Al't'toprio.tor-Isaiah Cox and Anna Cox. Hb Wife. 

Sour~e--~!uddy River and Tributari'!s. 

C.. Ditch a nd C4x Sprin.: Dite!l.. 10.00 16 NE~ 

Domntlc use allowed. 
10/10 e.t ... Allowed for il'l"itC&liun. 

Appropriutor~. H. M1tcheH. 

Sourc:e--Muddy River. 

Mowr7 A Mitdu:U or C4z D itch,_ 

Domntic: use •lloww. 

a.oo 111 

1/10 c.t ... allowed fur irrh:atinn. 

NW~NE\ 

NWt 
NElNEl 

\C 65 
1(, 6.S 
14 6~ 
14 6~ 
14 6~ 
14 so 
u · 6$ 

H 6!1 

lC 65 

.• 
.Apt•:-ol'd:Jtor-U. S. !:::!!:1~ S:!"\'i: o {~:1:1;~ !:::li:.:: ~!se:-v::tic!l}. 

Sourte--~!u<!dy River. 
~ Ditche1-.------- n .oo u 

15 
ll 

l • 
-·------ -·---·---oo-ooo oooo•oo-•oooo-00 •-• IT.OO 

~ . ..U..tmc'tt i• b.uottl on th~ ,..,urtcll 1\ncJin.:a ., .. cuv.-r.:<l in Certitlc&tfl No. 
H-qo 'tburtel4 ol'\ llucll 30, 1~07 . 

.. : J?onintic u <o< &lluww. 
IT/TO c:.t.o, Alluwo<cl fur ;ni!:lltion, 

... 

•• 1:: 
14 ·~ 14 u 
11 " 
11 " 

no. i.uuw br 

. .... 

r 
1 

·' 

'· 
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Appropril\tor- George Balctwln. 

Soun-e-Muddy River and Tributaries. 
D11tc 1uhon D11te 11•h•n Number 

Ditch. Titl~ tc>lldt1'1<ctio n lancljl.t·•t of oru~ 
co>ntMncotl in ·ig11t•d irrigated 

Ctonce A. Davio and Dry Ditch .. _ 16.00 

Domestic use allowed. 
16/70 c.f.a ... nowed fo r h·ri~tallon . 

Appropl'iator-Sadie George. 

Source-Muddy River and Tributaries. 
Indian Dlteb ........... .......... : ............... .. 

Domee ti e u•e allowed. 
21 f 700 c .f.o . .. uo wed fpr h·rill'l\tlon: 

2.10 

ApproJu·iato•·- J'oseph Perkins. 

l:)ourt•e-Muddy River and Tributaries. 
Barnee It 'Harm Diteh and 

Bradfute Ditch. 
30.00 

DomEotic Uilo a llu w<·LI. 
SOf TO c .f .•. allowed fo r h ·r llratlon . 

Sec. Subdivisioo 
26 SE~SWl 
26 SWlSE~ 
36 Lots 2 and 8 

NE.\ 

SEWE~ 

6 Lots 4 and 5 
NW! 

6 Lot 6 SW! 
6 SEl NE! 
6 SWlNEl 
6 Lots 2 and 8 

Appropriator- Los Angeles and Salt Lake Ry. Oo. 
Soul'ei'--Muddy River. 

OltUiv. to 
Pipe Line............................................ .0322 32 NEl 

Tp.S.R.E. 
u 6.'\ 
14 65 

14 65 

15 61i 

1& 66 
15 66 
15 66 
15 . 68 
16 66 

14 66 
NOTP.-Water uoed for loeomotive• . cl\t' l , d••pnt. etock ytlrda. and wwn aupply • 

. 046•16 c.f.t. nllowod. 

A pproprio.tor- D. H. Livingston and Richard Smith. 

Soun.:e-Muddy River and Tributaries. 
White, Living»ton. and Crooby 

Ditcbet. 

20.00 

All that porti&>n ot .... ............................................ . 

Total...... ........................ ........................ ..................... ......... . .......... 160.00 
Dom ea li c use • ll<>wed . 

2 and 20/70 c.l .•. 11llowed for ltl heat ion. 

5 
8 
9 
9 
4 

" 4 
9 
4 
3 
8 
6 
6 

S~SEl 16 66 
N!NEl 15 GG 

N ! NWl 16 66 
NW~NE! 15 66 
SW~SE\ 15 66 
SE\SWi 16 66 
N~SEl 15 66 

NE!NEl 15 66 
S El SEi 15 66 
W &SWi 15 66 
N~NWt 15 66 
S~SWi 15 66 
S}SE~aituated eaat 
of the R . R . traek 
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AJll•ropri.ator-G. S. Holmes and Juliil. :May Knox. 

Source-Muddy River and Tributaries. 

· Weia«r Ditch. ________ _ 

D«t. oe.'lc" D12te >t•iltn N11111lur 
<ontiJ"\<.cliOft ldnd firs t of acrro 
.,.,_,...,,c«~ in-ig<>ttd i rrivatcd 

115.00 
Su. Su~di•i1io1\ 

1 S~NW\SW! 

. : . .. 

Coot Ditch-

Doaw:stlc tue all.,wcd. 
1 aDd ~S/70 c.r.a. allowed Co~ irri.:ation . 

-Approl•ri.ator-W. 3 . Powers. 
Source-Muddy River. 

u .oo 

1 S~SW,\ 
1 S~SE~ 

lZ NE\ 
I t NE\SEt 
T SW\>-:Wl 
T NE\SW.\ 
1 Fue. ~SW.\ 

4 NW\ SE\ 
4 NE\SEl 
4 N W\5£\&: 

N~\SW\ 
.. 4 NE\SE\ 

Domestle us. o.Uow..d. 
ti/70 c_r.L allowed lor i rrh:t>.tiun . 

Al•ltrot•:-i.a tor-Muddy Valley Irrigation Co. 

4 SEINE\ 
I 'NW!SW\ 

Source-Muddy River. 
ft. l• Ditcb.__. __ 

20.00 15 S£~SW\ 
14.00 lG SWlSWl ---14.00 liS 
JO.oo 21 SE\NE\ 
T.tli ~· NE\Nl::\ 

1'7.!5 21 
10.00 22 Nl':\NW .~ 
14.00 . 22 SE\NW\ 
u .oo 22 N\V~NW~ 
u .oo 22· SW\NW\ 
1.4.00 2~ NW\SWI 
14.00 22 NE\SW\ 
15.00 22 SW\SWI 
to.oo 22 'NW\NI;;\ 
20.00 22 SW\NE\ 
lli.OO %2 NW\SE\ 

' 
1'-00 22 SE.\SW\ ---

UH.OO 2~ 
14.00 Z1 N E:\NW\ 
14.00 27 NW\NE\ 
11.50 27 SWINE I 
30.00 27 SE\!'IE\ 
21.00 u NE~SE; 
10.00 21 SE!SE\ - llt.liO %1 
z.to u SW\NW\ 

!4.40 26 NW\SW\ 
J .OO 26 sw:sw1 

ao.oo !6 
tT.50 . 3 $ SE N\V' 
40.00 ,~ NW :-1\V 
10.00 3$ NE NW - 11.60 u ,.. 

-·-----·~----··u- 4G3.2.S 
~SflOOO c . t a. allow~ fo r i ..rh: .. tlon. 

Tp.S.TU:. · 
IS 66 
IS 6G 
U 6C 
16 6G 
15 66 
1~ 67 
15 67 
15 67 

l& 66 
15 66 

1S 66 
15 66 
Hi 66 
13 6& 

IS n 

15 u 

15 IT 

l5 l :r 

15 ·~ 

liS n 

r--._, 

.. -
SE ROA 8825

JA_1832



-9 -

Appropria tor- Muddy Valley Irrigation Co. 
Source-Muddy River. 

Date when Date when N"mbor 
Ditch Title c.,...t,..,.cti- l<>11d /irat of <>cres 

commenc•d irrig<>ted irrio<>t•d Sec. Subdivision Tp.S. R.E. 
Sprole·Averitt.................................... 22.26 27 

26.00 27 
10.00 27 
36.60 27 
22.60 27 
28.00 27 

143.26 27 
6.00 34 

15.00 34 
17.76 84 
40.00 34 
13.76 84 

6.60 34 

09.00 34 
Total................. ............. .................................. ..................................... 242.25 

24226/7000 c.f.• . allowed for lrrikAlicm. 

Appropria tor-Muddy Valley Irrigation Co. 

Source-Muddy River. 

NW~NW~ 
SWlNW~ 
SE\NW~ 
NE~SW' 

' SE)SW) 
SW\SE\ 

NElNW~ 
SE!NW.\ 
NE~NEl 
NE~NE.\ 
SWWEl 

SElSEl 

Kapalapa Ditch. ...... _ ..................... .. 10.00 
20.00 
20.00 
20.00 

2 NW~NWl 
2 NE.\NWl 
2 SE\NWl 
2 NW~NEl 

7.50 
20.00 
20 .00 
20.00 
20.00 

To¢al...................................... .............................................................. 167 .GO 
167~0/7000 e .f .l . Mllowed for iro·i)(ntion. 

2 NElNE.\ 
2 SEiNE.\ 
2 SWlNEl 
2 NW! SEl 
2 NE ISW.\ 

ApprOJlriutor--Muddy Valley Irrigation Co. 

Soureo-Muddy River. 
Strin~etown Dlteh .......... ................. .. 17.80 

12.60 
12.C.O 
7.60 

12.00 
30.00 
86.20 
U .!O 
7.00 

16.00 
8.00 

182.60 
21.40 
26.110 

47.20 
6,00 
s.oo 

10.00 
Total............................. ........... ............................................................. 239.80 

28980/ 7000 e .t .w. allowt<l tor lrrh:atlon. 

12 NE \NW.\ 
12 SW\NW~ 
12 SE~NWI 
12 SWlNE\ 
12 NE\SEl 
12 NW~SEl 
12 SW~SEl 
12 SE~SEl 
12 NE\SW.\ 
12 SElSWl 
12 SWlSWi 

12 
13 NWlNE-1 
IS NE\NEl 

13 
18 SWlNWl 
18 NW~NW.\ 

18 

15 67 

15 67 

16 67 

16 67 

.,..; .. 

16 61 
4---
;'·-· 

16 68 
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Al•l•rot•riator- Muddy V~lley Irrigation Co. 

8our~e-Muddy R iver. 

Dc<u ..,h .... Dct~ ·u ·h n& N1H11b.:r 
c01Utn.cc tion lcuul fir 41 of G~r<• 
~"""'C'ft.Ctd i rrigated i t••·igottcl s.c. 

u .oo 1 

!1.&0 T 
1.20 T 

JS.OO T 
1.80 l:t 
1 .20 12 ·- 10,00 1Z 

46.00 
.-/10 c.f.a. allowed tor irrhcll.t!on. 

At•propri:J.tor-Muddy V~lley Irrigation Co . 

.....-:: Suuro:e--Mnddy River. 
Ounoa Canal_ __ , 11.00 z 

zo.oo z 
u .oo z 
60.00 z 
T.OO s 
1 .00 10 

10.00 11 
to.oo 11 
%0.00 ll 
U .415 11 
t .60 11 
t .GO 11 

10.00 11 
10.00 11 
tT.625 11 · 

125.00 ll 
lS.OO u 
6.00 u · 

zo.oo 13 
·u.oo u 

4 .60 1S 
t .60 IS 

14.110 13 
12.7(; lS 
l6 .40 13 
11.35 13 
U .60 u 
1!.00 u 

. . 
tU.IIO u 

1 .60 t• 

6.00 18 

1.00 .. 
1 .00 " 6 .00. It 

14.00 19 
1 .00 u 

to.oo 2( 

6 .00 ¥4 
4 .00 .u 

12.00 :• 
a.oo 30 ---T 

.__.__~----·- .. u .oo 
Cll/10 ~t.a.. a ll<>w~ tor lrrla a tlon • 

Skbdivi• iun Tp.S. R.£. 
SE\SWI 16 61 

SW\SW~ 
NWlSWl 

18 68 
NElSE\ 
SE\SE\ 

" IT 

SWlSE\' 
SE\SWl 

SWlSWl 

1C 6T' 
SE.lSEI H 61 

NEtNE~ l6 61 

NW!NW\ 
NE\NW\ 
NW \!'IEl 
NE\NE\ 
SE\NE\ 
SW\!'IE\ 
NE\SE \ 

NW\SE\ 
SE\SE\ 

lC .T 
NW\NW\ 
NE!NW \ 
SW\NWI 
SE\NW\ 
SW\NEl 
SE~N~\ 
N\V~S E~ 
N E\SE\ 
SE\SE\ 
SW\SE) 
NE\SW\ 
SE\SWI 

u IT 
NE\NE\ 16' 61 

SW~SW\ 16 68 

SW!SE\ 
NE\SW\ 
SE\SW\ 

a .. 
NW:SE\ 
NE\NE\ 
SWINE\ 
SEINE' 

If ;r 
NW~N E\ l ... •• 

· · ~ 
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Appropriator- Muddy Valley Irrigation Oo. 

Source-~~ddy River. 
Dato wh"" DBtc wll<m Nvnobtf' 

DittA Till• cal'latruction. l4nd ftrel o/ ocr•• 
CO'IIlm .... ced irrii/GI"' irrilla.lcd Stc. s .. bdi1rioiMI Tp.S R.E. 

Kaolin Ditch. . .-.................................... 28.00 19 SE!SEl 16 .. 

20.00 80 
2o.oo ao 
7.00 so 

47.00 so 

SW!NE~ 
NW~SE\ 
NE.\NEl 

20.00 32 NE\SE\ 
.20.00 32 NW~SE! 

40.00 82 
4.00 29 NE\NW! 

TotaL........................................................ ................................... ......... 119.00 
119/70 c,f .. o. allowed f(/r Ir rigation. 

Appropriator-Muddy V&lley JrrigiLtlon Co. 

Sourc&--"Muddy River. 
St. Thoma• Ditch. ............................ ·16.00 10 SElNWl 

20.06 10 NWlNEl 
19.00 10 NElNEt 
28.00 10 SW\NE1 
18.60 10 SE1Nl:l 
17.26 10 NElSEl 

2.60 10 SElBE! 

110.30 10 
11.00 11 NW\NWl 

28.00 11 SWlNW\ 
80.211 11 NWlSWl 
20.26 11 NElBW.\ 
84.00 11 SWlBW\ 
87.76 11 SE\SWl 
20.80 11 SWlSEl 

176.06 11 
17.80 14 NWlNWl 
87.00 14 NElNW\ 
26,20 H NW1NE1 
2UO 14 NE\NEl 
10,60 14 SW\NEl 
19.40 14 SElNEl 

1114.10 H 
TCJtal. ................................. ..... ~......... .. .......................... .... .................. .. 420.45 

42045/TOOO c.f .a. allowed Col' ln·lc;otion . 

App1·opriator-Muddy Va.Uey Irrigation Oo. 

Source-Muddy· River. 
Eaat St. Tboma.a Ditch ................. .. 4.00 2 SW\SWl 

17,00 a SElBE\ 
7.00 s NE1SE1 

24.00 3 
16.86 11 NWiNWl 
18.10 11 NElNWl 

8.00 11 SWlNW\ 
12.00 11 SE!NWl 
10.&0 11 NW1SE\ 

62 .65 11 

90.66 Total... ....... ........................ ......... ............................... ... ................. ..... . 
DomHtie uae allowed !rom all Mu\ldy Valley Jrrigatlon Company DitchH. 

9055/ 7000 e .f s. allow• d for lrrigatioll. 

16 GS 

16 68 
16 68 

17 68 

17 · 68 

17 68 

17 68 

17 68 

17 88 
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Attt•rur•ri.,t...r--Jobn F. Perkins. 

Sourl'e--Muddy 'River. 

Ditc#. Tiel. 

·aL nomu o;e.c"··---- ---

O.t. wlua Dote n •l"" Nuto•IHr 
c~rw.ch.Ote. :axd Ji r•t of acr(J 
_, itTiiJCI•a irri~A !Cd 

~.00 

P-...Uc u•" &llow~. 
2/'11 e.U. &11• .. •e<l for irrittatlon. 

Sec. Swl>di • i•io.,. f'p.S. R. E:,; 
H E pa rt of 

NE\SEI 
11 W p.,Tt oC 

)IW!SW • .t 1T 68 

A{>pros_orW.tor- Muddy Valley Irrtga.tion Co., Assignee of Nevada. 
· L&n.d and Livestock Co., Und~r Certitlca.te No. 68. 

8ouree--Moddy !Uver • 
. O..ectoo CauaL_ 

To•uo•"-t - - --

tt.eo 
I .II 

111.10 

40.00 
ts.oo 
40.00 
t .60 

u.:sc 
1.09 

11.00 

· au• ... ~. 
ao.oo 
lt.IO 

-·--- .. - sea.n 
t .lll c .f ... a.Uu .. c<l for lr ril(allon . 

1 · w~ 
NWl~W~ 

I SW ! S'El 
and S t;:5E~ 

ll NE\:-I E\ 
and SE\ 
W ~SWl 
ElSW~ 

1! 
lZ 
13 
u 
lS 
Ill 
14 

NW! N WI 
NW~SW.l 

NW1 
NW!SEI 
N£~NE1 

19 SWl 
so · SW\NE\ 
30 N ISEI 
SO S E ISE! 

lS 67 

It 

1"h.e tue of th~ watet t. dete,....in~ ,.. a winter"~": <ii•,er•i4n to cvmnt~ncc Oct<>b~r t oC 
-.c:h rnr and to ext~nd t.u A,d t I of the ,-c .. r !oi:Owins:. 'l'h" uoe i$ hmitc<l :o ltri~rlatiun, 
MOclt~aUrinc. aad domeol:ic :><1..-pO>ft. 

Al_)~r:ordator-Muddy VaUey Ir.igatton Co., Assignee ot Nevada. 
LaD4 and Livestock Co., Under Cert11ic.ate No. 59. 

~~llll!uddy River. 

Won- Ull& 
X.OID Ditch._, ••• 00 zo SWISW\ ll ss 

1&0.00 ! 9 SW\ " Cil 
110.00 S2 N~ u 6S 

1&.20 n ~f:SW\ u 68 
1ll.ll . S:! SEI 16 611 
11.H S3 S~S\Y ~ 16 611 
aa.u u NW lSW! " 611 
u.o u £~1'/£! 16 '~ 

U .11 a WlSWI.ft 11 68 

• SE~ 1T I ll 
lt.U • Nl:\NWl lT u -8ci••Q Uu 

140.00 u SW1 II .. 
:1150.00 3t "'~ 16 ·Ill 

lti.%0 32 N~SW\ 11 .. 
Total ..,mm~r 10M . • - .. - 42~.2· 
Tolal winter ~£H. -·---·---·- --- IU.IS 

..,.__ 'llM'-4 .!5~ c . ( ... 

v ... r.n- ...-~ .455 c . f • . 

~-Ia a..o.t.4 to lrri..,.ti-. ot...:kw•t~rln.:, ""d .Jon.-'10tl.: I'IHP'""· 
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Ap}'rOt•riator- Muddy Valley Irrigation Co., Assignee of Nevada 
Land and Livestock Co., Under Certificate No. 60. 

Sour!!e- Muddy River. 
Dato when Dat<r wht1l Nvmbt'1' 

DittA TitJo ~cnut,.ctio" /o>td fir.t of ocr .. 
eo,>nn,netd ln"igoted ir'Tigoted See. Sllbdivi•i<n< Tp.S. R.E. 

St. Joe or Lo~tan Ditch.... ............... 20.00 26 S~18Wl 
20.00 
40.00 

~5 E&NE\ 
35 SE1NW1 15 67 

Total........................................................... ..... .................................... 80.00 
Tbe uoe of this water Is determined u a winter U&<: diver.~ion to com menu October l of 

eKch year, and to exte nd to April I of the year followll\lc. U•o limited to irrig~<tion, atock· 
watering and dome•tle purpose.. 

0.8 c.f.~. allowad fo•· inl><atlun . 

STATE 01<' NEVADA 
STATE ENGINEER'S . OFFICE 

I, J. G. Scrughaui, State Bngineer of the State of Nevada, duly 
appointed and qualified, haviug charge of the records and files of 
the office of the State Engineer, uo hereby certify that the foregoing 
is a fun; complete and true copy of tlu~ Ordl!r of Determination of the 
Relative Rights in and to tht\ Watc1·:-; of Mnddy River and itc; Tribu
taries in Clark County, Nevada, preparl\d tmd filed in said office on the 
21st day of January, 1920, as appcau'R by the records and files of the 
office of the State Engineer of Nevada, and nothing more or less. 

IN Wr'l'NESS WnEREOF, I have hereunto fif!t my hand and affixed my 
seal of office at the City of Carson, State ot Nevada, this 21st day of 
January, A. D. 1920. 

(SEAL] 
J. G. SCRUGHAM, 

State Engineer. 
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EXHIBIT "B" 

IN THE MATTER OF THE DETERMINATION OF THE RELATIVE 

RIGHTS IN AND TO THE WATERS OF THE MUDDY RlVERAND 

ITS TRIBUTARIES IN CLARK COUNTY, STATE OF NEVADA', 

----------0-----------
FURTHER AND SUPPLEMENTAL ORDER OF DETERMINATION. 

In accordance with a stipulated agreement entered int o 

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 the State of Nevada, in and for the County of Clark 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 •. 

On the lOth day of March, 1920, the matter having cane 

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 Con1pany , ct 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 1:1ubject to the Court's instructions 

which were set forth in said order , the said order be~ng made by said 

District Court and entered in said suit , 

In accordance with the said order of said Court and the 

said instruCtions the State Engineer makes the following: 

L. 

SE ROA 8831

JA_1838



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

• 15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

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 In'dian 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 Engineer of Nevada. These reports gave the 

Moapa Indian Reservation an allotment of water 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 1 c. f. s . flow 

to 70 acres for the summer irrigation season fran May 1st to 

October lat, and 1 c. f. e. flow to 100 acres for the winter irrig-a-

tion season from October- 1st to May lat. On the Reservation, the 

duty of water allowed shall be 1 c. f. a. flow to 70 acrea.for the 

summer irrigation season from April lat to October lat , and 

1 c. f . a. flow to 100 acres for the winter irrigation season from 

October lst to April lat. 

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 

z. 
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rightfully used on the lands given in the tabulation in the original 

order of determination whether diverted directly from said Mw:Hy 

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 measuremerts of amounts 

except that awarded to the Indian Reservation shall be made at the 

places of diversion or as near thereto as practicable or ccnvenient 

as the State Engineer or Water Commissioner may select or approve. 

On the Indian Reservation, all measurements of amomts diverted are 

to be made at the point where the main Clitch enters or becoiiES ad

jacent to the land irrlgated or as near thereto as practicable, as 

the State Engineer or Water Commissioner may select or approve. 

(b) BALDWIN SPRING FLOW DEFINED'. 

The maximum flow of . 8298 c . f . s . of water of the 

George Baldwin Spring now and heretofore used by George Baldwin and 

Aletba L. Baldwin, his wife, is water which las 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 stream 

system.. No further development of water on the bead of the Muddy 

River stream system 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. 

(c) METHOD OF USE. 

The Muddy Valley Irrigation Company, subject to the 

supervision and general control of the State Engineer OJ; Water 

Commissioner., shalt distribute 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 game or any part thereoi in rotation and in periodic 

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

3. 
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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 

"narrows" 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 regul~tions of the State Engineer 

and the direction and ccntrol of the Water Commissioner, 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 thro.~gh the Water Commiss

ioner may order, shall be installed and mainta ined in good order 

by all w.ID 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 

"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 direction of the 

water commissioner and the expenses thereof paid pro rata by all 

p arties 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 parties 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 deezned and held to be vested 

righta acquired by vaHd appropriation and beneficial use prioJ:' to 

March 1, 1905, and by continued uninterrupted use since said date 

4 . 

SE ROA 8834

JA_1841



• 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

and shall be considered as e qual 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 cert i!ic ate 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 righ t allowed the Indian Reservation shall be 

deemed and held to be a ves t ed right acquired by valid appropriation 

prior to March 1st, 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 perm its. 

(f) Losses , apportionmen:s of. 

All abnormal losses from the flow of said stream shall 

be pro-rated and shared among the parties holding water rights 

on the stream, 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 st:t·eam or in one of the sources of supply and the 

disappearance therein of a aub~:~tantial amount of the waters, thereby 

causing a diminution in the available flow. 

If and such abnormal l oss occurs at any time, the p ro -

rata share of such loss to be borne by each party to this order shall 

be as fo ltows: 

George Baldwin and Aletha L . Baldwin , his wife 
Moapa & Salt Lake Produce Co. 
Livingston and Smith 

Joseph Perkins and wife 
Knox and Holmes 
lssiah Cox and wife 
W, J. Pow ers and wife 
Sadie Gear ge 
Jacob Blo ed e l 

5 . 

16/2839 
155/2839 
160/2839 
30/2839 
95/2839 
10/2839 
29/2839 

2 . 1/2839 
2/2839 
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J. H, Mitchell 
U. S. Indian Service, Moapa Reservation 
John F. Perkins 
Muddy Valley Irrigation Company 

3/2839 
87/2839 

2/2839 
2244.80/2839 

As between the parties to the said suit the definition 

of abnormal losses shalt be as contained in paragraph 8 of a 

stipulation filed in said cour t and suit on April 23rd, 1919, and the 

stipulation supplemental thereto !lled in said court and suit and 

dated March lOth, 19201 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 Commies ioner . 

~he 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 lOth, 1920, . in the same proportion as for the sharing of 

abnormal losses 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 an1ounts and quanti-

ties of water awarded and alloted to the parties named in this 

order of determination wh lch includes all the parties to said suit 

and the Indian Reservation is the total available flow of the said 

Muddy Riv~r and consumes and exhausts all of the available flow of 

the said Muddy River, its headwaters , sources of supply and tribu-

taries . 

(i) Water atloted to Muddy Valley Irrigation Company. 

In accordance wt:h the said stipul ation and supplemental 

stipulation filed in said suit and the instructions of the Court 

requlring a further order of determination, as between the parties 

of the suit , the Muddy Valley Irrigation Company is hereby declared 

to be entitled to divert and use upon its lands all tre waters of the 

6. 
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said stream except the amounts speci!ically awarded and .alloted.. to· 

the other parties to sald 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, which 

said permit will be for approximately 10 C. F , S, o{ water (more or 

less) for use upon approximately 1000 acres of land (more or less) 

during the winter season, 

The summary of allotments and certificates, contained 

in the original order of determination is amended· so as to allow 

winter use of water to the parties hereinafter named and for the am-

ounts hereinafter specified: 

To 

Moapa & Salt Lake Produce Company 
Isaiah Cox and wife 
Isaiah Cox and wife (as grantees of 

J. H. Mitchell) 
George Baldwin 
Sadie George 
John F . Perkins 
Livingston and Smith 
Knox and Holmes 

Joseph Perkins 
W. J. Powers and wife 

c . f . s. flow. 

2. . 2.15 
.143 

.043 
• 2.2.86 
.03 
• 02.86 

2.. 2.86 
1. 357 

.42.8 

. 4143 

The amount allowed for winter use is allowed under a 

duty of water of 1 c. 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 cha.nged the summary of allotments and 

certificates shall be as statecl in the original order of 

determination, 

The names of tho 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 

7. 
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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 th<t the periods of winter 

and summer use, as between the parties to said suit, shall be as 

hereinbefore defined in thi.a further and supplemental order of 

determination, 

/s/ J. G. Scr.ugham 
State Enghieer. 

STATE OF NEVADA 

STATE ENGINEER'S OFFICE. 

I, J. G. SCRUGHAM, 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 further and 

supplemental order of determination of the relative rights in and to 

the waters of Muddy River af;Ld 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 llth day of March, A. D. 1920, 

/s/ J . G . Scrugham 
State Engineer. 

SEA.L 
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CERTIFICATION OF COPY 

STATE OF NEVADA, 

COUNTY OF CLARK, 
ss. 

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 

vs. 

MOAPA & SALT LAKE PRODUCE COMPANY, ET AL. 

Defendants . 

and 

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. 

now on file and of record in this office. 

(SEAL) 

IN WITNESS WHEREOF, I have hereunto set 

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

fice, Las Vegas, Nevada, the __ 1;;...2_t_h __ day of 

_ __;_M.;..;a;;.;r....;c;_h;,..:c, _______ __ ., A. D. 19 20. 

/s I Harley A. ·Harmon . 

CLERK. 

Is I Margaret Ire land 

DEPUTY CLERK. 
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STc\TE OF NEVADA ) 
) u. 

COUNTY OF CLARK ) 

I, Helen Scott Reed, the duly elected, qualified a nd acting County Clerk of the County of Clark, Stale of 
Nevada, and ex·officio Clerk of the District Court of the Eighth J udicial District of the State of Nevada, in and 
for the County of Clark, do hereby certify and attest the foregoi ng to be a full, true and correct copy of the 
original: " JUD()?.! '<;lTT AND DECR~E" i n the nction c n ti tlcd ; 

MUDDY VALIZY IRRI GAT I ON C<l4PANY, a corporation , NEVADA lJIND & LIVESTOCK CCMPANY, a c orporation, 
SAMUEL.H • .. HELLS., .. J.OHN .. F.~ . .P.ERKI NS .a.OO .. E:IJ.EN- C.- --P.'E.'RK-II'S.:;h·is- ·-~f:i:f"e·;· ··Plaint±ff-s ··· ····· ··Vs;; ············ 

M0A~A.!!f: .. $.A1T ... ~ .. .f~QD.1J.C.E .. C.ct:lf'ANY., .. . <l. •. c.or,pora ti.on+ .. G.EOHGK .BAlm-l.IN .. arul.AWr HA .. L..BAIDl-l.IN, .. his 
wife 1 ISAI AH COX and ANNA M.COX, his vife , <TOSEPH PERKINS and KATHRYN PERKW S, his wife 1 
D.H. LIVINGSTON .. aud .RICUARD .. SMITH., .. G • . .S. .... HOlME.S .. . I;\nd--..JlJLIA--MA¥ --I&OX'Y -- W-. --.J-. --P-OWRRS--and-- MARY A. 
POWERS , his wife , SADIE GEORGE, LOS ANGELES & SIII.T lAKE RAilROAD CGlPANY, o. corporat i on, and 
WALKER- -D .-·-HINES1 ·· a:s--Di~ct<7r-·Benera-l· ·<7f·· ·RaH.Ti:X:,'tla·;· ·ant!-- ,TACOB--B-LOHDE·L;·---------- I>efendants·;·----and 

IN THE MATTER OF THE DETh"RMINATION OF THE .llliLNPD/E RIGHTS IN J\ND T O TilE \-IA'I'ERS OF THE 
MUDDY· RIVER · 'AND·· ITS "'l'RTBUrARIES· ·:nt · ·CI:J\RK · ·COG!fl''t:; · · STJ1TE· OF ··NEV:tl!JA ................................... :. ·· ........ --

....... C.ase ... NO.o- ... 3.7.7 ................................................ .............................................. .................................................. . 

together with the endorsements thereon, now on file in my office, and that I hove carefully compared the same 
with the original. 

STATE OF NEVADA ) 
) ss. 

COUNTY OF CLARK ) 

IN WITNESS WHEREOF, I have hereunto set my hand and 
a nnexed the Seal of the District Court of the Eighth Judicial 
Distri~f of the .State of Nevada, in and for the County of Clark 

• / · l b l.h -- 1 Ha'T t;"} . .}hos, ...... .. ........ . ..... ........ dl of- ....... ...... , .. . .J. .~ .. , 19 - 9 
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PRELIMINARY DATA -
SUBJECT TO REVISION

Nevada Division of Water Resources

Hydrographic Abstract
Number of Records: 5

Selection Criteria: basin IN ('220') AND app_status IN ('APP','CER','PER','RES','RFA','RFP','RLP','RVP','VST','DEC') AND owner_name LIKE

  Owner nameCOUse

RNGTWNSEC

 Basin

QQ Q

Point of DiversionSourceFile dateCert App
status

Irrigated
Acres

Diversion
rate

Application Change of
Application

Duty
balance

Sup?

NW NE 21 15S 67E IRR MUDDY RIVER IRRIGATION
CO

     0.00STR03-16-648325 CL220 21873 CER   4078.83   6.148

NW NE 21 15S 67E IRR MUDDY VALLEY
IRRIGATION CO

     0.00STR03-16-648326 CL21874 CER     17.09   0.029

NW NE 21 15S 67E IRR MUDDY VALLEY
IRRIGATION CO

     0.00STR03-16-648327 CL21875 CER    288.79   0.800

NW NE 21 15S 67E IRR MUDDY VALLEY
IRRIGATION CO.

     0.00STR03-16-648328 CL21876 CER   9556.63  10.506

NW NE 21 15S 67E IRR MUDDY RIVER IRRIGATION
CO

     0.00STR03-16-648329 CL21877 CER   4599.55   4.252

1
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(heck Date: Jul/02/2014 	 Ch1r Nrl 	1flflfl1Q1;71 
Invoice Number 	--T —Invoice Date -7 	Voucher ID 	I 	Gross Amount I 	Discount Available I 	Paid Amount 

0043014 05/14/2014 	00636189 	 69,647.78 	 0.00 

Visit us at invoices..nvenergy.com  for payment status 

69,647.78 

Vendor Number Name Total Discounts  
0000017123 Southern Nevada Water Authority $0.00  

Check Number Date Total Amount Discounts Taken Total Paid Amount 

1000295571 07/02/2014 $69,647.78 $0.00 $69,647.78 

Q 	 .. 

NEVADA POWER COMPANY 	 Welts Fargo Bank, N.A. 1000295 571 
DBA. NV Energy 	 115 Hospital Drive PJVEnergy-
6226 West Sahara Avenue 	 Van Wert, OH 45891 56-382/4:12 
Las Vegas, NV 89146 	

Date 	07/02/2014 960012770 . 

****5I)(fl/.441NE THOUSAND SIX HUNDRED FORTY-SEVEN AND 78 / 100 DOLLARS 

$69,647.78*** 

: 	
PAY TO THE 	SOUTHERN NEVADA WATER AUTHORITY 
ORDER OF 	ATTN Jeffrey Johnsor 

SNWA Division Manager 
P0 Box 99956 
Las Vegas, MV 89193-9956 
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This document’s use of trade, product, or firm names is for descriptive purposes only and does not imply endorsement by the Southern 
Nevada Water Authority.  Although trademarked names are used, a trademark symbol does not appear after every occurrence of a 
trademarked name.  Every attempt has been made to use proprietary trademarks in the capitalization style used by the manufacturer. 

Suggested citation: Southern Nevada Water Authority, 2018, Muddy River Tributary Conservation Intentionally Created Surplus Certification 
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1-1                                                           

1 Background 
1.1 Intentionally Created Surplus (ICS) 
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 ICS. One type of ICS is Tributary Conservation ICS, which allows 
a Contractor, as defined in the Guidelines, to increase tributary flows into the mainstream of 
the Colorado River within its state for ICS credits. Conservation of tributary flows entering the 
mainstream of the Colorado River and available for ICS credit are limited to flows associated 
with water rights that have been used for a significant period of years and were perfected 
prior to the effective date of the Boulder Canyon Project Act (BCPA) of June 25, 1929 (pre-
BCPA). 

1.2 Plan of Creation  
To generate ICS, the Guidelines require a Contractor to submit a plan for the creation of ICS 
(ICS Plan). The 2017 Muddy River ICS Plan dated June 27, 2016 was approved by Reclamation 
on November 30, 2016. (Appendix B). 

1.3 Certification Report 
This report satisfies the requirements of the Guidelines and of Nevada State Engineer Order 
1194 which is provided in Appendix C and summarized as follows: 

 • ICS is declared a beneficial use under Nevada Revised Statutes 533.030. 
 • 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 will 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. 
• Per the Guidelines, an annual certification report will be submitted for the 
Secretary of Interior’s review and verification that documents the amount of 
Tributary Conservation ICS created in the preceding year, and demonstrates that the 
method of creation was consistent with SNWA’s approved ICS Plan. 
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2 Project Description  
Muddy River water rights used to create Tributary Conservation ICS Water 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. Exhibit A of the Forbearance 
Agreement specifically allows SNWA to utilize all pre-June 25, 1929, Muddy River water rights 
decreed by a Nevada State Court prior to 1928 to create Tributary Conservation ICS regardless 
of the 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 2-1). The regional nature of the springs 
provide a consistent source of water allowing the discharge of the Muddy River to remain 
relatively constant. The average annual flow of the Muddy River at the United States Geological 
Survey (USGS) gaging station 09419000 Muddy River near Glendale, Nevada (Glendale gage) 
for Water Years 1950 through 2017 is 30,709 acre-feet per year (afy). 

Muddy River water rights were judicially 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 most of the decreed rights, 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 af per acre (af/acre). 

Surface 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.  

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

Muddy River rights conveyed to Lake Mead in 2017 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 and documented to flow to Lake Mead 
have been accounted for as Tributary Conservation ICS.
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Figure 2-1 - Upper and Lower Muddy River 
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2.1 Summary of Results for CY 2017 
SNWA created 17,624 af of Tributary Conservation ICS in CY 2017. This volume excludes any 
overrun payback and a one-time deduction of 5% for the benefit of additional system storage 
in Lake Mead, as outlined in the Guidelines (Table 2-1). This volume is less than the 20,000 
af outlined in the approved, CY 2017 ICS Plan. Detailed data and calculations are described 
in subsequent sections of this report. 

 

Table 2-1 – Muddy River 2017 ICS Water Conserved by SNWA 

 

Pre-BCPA Water Rights Volume Conserved (af)
Muddy Valley Irrigation Company 7,660                                     
Moapa Band of Paiute Indians (MBPI) 3,000                                     
LDS Church Rights Lease 2,001                                     
NV Energy Lease 3,000                                     
Hidden Valley Dairy 1,040                                     
Knox and Holmes 811                                        
SNWA Acquired Cox Right 85                                          
SNWA Acquired Mitchell Right 26                                          
Total 17,624                                   

Muddy River 2017 ICS
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3 SNWA Conservation of Muddy River Water Rights 
3.1 Verification Process of Fallowed Lands 
Within the agricultural areas, irrigated areas were digitized using the 2006 National 
Agricultural Imagery Program data. Since 2008, SNWA has funded aerial-photography 
specifically for the purpose of Tributary Conservation ICS verification. This photography has 
been strategically scheduled twice per year to document agricultural activities during the 
summer and winter seasons of a given calendar year. The high-resolution, aerial photography 
has a resolution of 6-inches per pixel and allows for more accurate assessments of active 
agricultural fields. An example of the high-resolution, aerial photography used to classify and 
delineate crop areas is presented in Figure 3-1.  

The aerial photography combined with field verification and interviews with irrigation 
company managers ensured the highest degree of accuracy in determining the actual 
irrigated acreage along the Muddy River.  

Aerial photography flights were performed in December 2016, July 2017, and December 2017 
to effectively identify  flood-irrigated lands or lands during the winter and summer irrigation 
seasons. Since the summer irrigation season spans May through September, the July 
photography documented areas of active irrigation.  By July, most of the natural vegetation 
occurring in agricultural fields that is not irrigated has died back. 

Muddy River water rights have defined POU maps and many have subsequent Proof-of-
Beneficial-Use (PBU) maps, showing the locations where the decreed and permitted water 
rights were beneficially used within the defined POU. These POU and PBU maps, when 
compared to recent aerial photography, serve as the baseline for proof of previously irrigated 
lands, documenting conservation of the water. In some instances, the recent digitized 
polygons of the current fields do not exactly match the fields on the POU or PBU maps from 
decades prior. This is due to changes in land/water-right ownership resulting in 
divided/combined fields. However, because the water rights can be used anywhere within 
the defined POU, the breakdown of the fields is not as important as the total irrigated acreage 
within the POU. 

Some of the fields documented by the aerial photography indicate the presence of green 
vegetation even though they were not actively irrigated. This is because many of the fallowed 
fields historically contained perennial alfalfa, which receive periodic water from winter rains 
that temporarily turn the fields green. Many of the fields in the photography appear green 
during the cooler months are brown in the July photography. To ensure the fields were not 
irrigated, SNWA met with land owners or irrigation managers to review which fields were 
being irrigated. Additionally, written verification from the Muddy Valley Irrigation Company 

SE ROA 8940

JA_1947



3-2                                                           

(MVIC) was obtained documenting that the shares controlled by SNWA were not being used 
for irrigation (Appendix G). The results of the interviews and documentation of conserved 
water on the Muddy River is presented in the following sections. 
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Figure 3-1 - Detailed Imagery of Crop Delineation and Classification. 
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3.2 Upper Muddy River Rights 
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 Muddy River 
water rights are individually owned with specific POUs describing the lands irrigated by the 
surface-water rights. 

The Upper Muddy River is a gaining stream from its headwaters to the Glendale Gage and 
natural vegetation in this area (e.g., phreatophytes) is supplied by shallow groundwater and 
spring discharge. The river flows do not constitute a significant source of water supply for 
Evapotranspiration (ET) losses. Therefore no ET losses were deducted from the Muddy River 
water rights between the headwater springs and the Glendale Gage. 

3.2.1  LDS Church Rights Lease / Cox and Mitchell Right Purchase 
In 2006, SNWA in partnership with the Moapa Valley Water District (MVWD) agreed to lease 
2,001 afy of the 2,046 afy 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 for agricultural irrigation on approximately 228 acres in the Muddy 
River Springs Area. The lease agreement allows MVWD an option to utilize up to 50% of the 
water leased based on coordination with SNWA. In CY 2017, MVWD did not exercise their 
50% option on the LDS Church lease, and SNWA retained the entire 2,001 af. 

In 2007, SNWA purchased most of land associated with the LDS Church water rights for the 
primary purpose of restoring habitat of the Moapa dace, an endangered fish species endemic 
to the warm waters of the Muddy River Springs Area. The management of this land, referred 
to as the Warm Springs Natural Area (WSNA), in combination with the U.S. Fish and Wildlife’s 
management of the adjacent Moapa Valley National Wildlife Refuge, will protect many 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 Muddy 
River Springs Area, which was previously used for agricultural purposes, in the natural 
channels that meander through the WSNA and the Moapa Valley National Wildlife Refuge. 
This preservation activity is compatible with the creation of Tributary Conservation ICS on the 
Muddy River. 

When SNWA purchased the WSNA in 2007, it also acquired two decreed water rights not 
related to the 2,001 afy LDS Church lease. These rights were originally decreed to Cox 
(V01619) and Mitchell (V01631) in 1920 for 85 afy and 26 afy, respectively.  

Figure 3-2 presents the 1984 PBU map and POU for the decreed and certificated LDS 
Church, Cox, and Mitchell water rights. Figures 3-3 through 3-5 present the aerial 
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photography for these areas and vicinity during December 2016, July 2017, and December 
of 2017, respectively. The aerial photography illustrates land fallowing over the POU.  

The fallowed lands are further emphasized on Figure 3-6, which compares a 1976 aerial 
photograph of the area with the July 2017 photography. The 1976 photography depicts 
numerous agricultural fields indicative of active agricultural irrigation, while the July 2017 
photography demonstrates irrigation has not occurred on much of the lands for several years, 
including CY 2017. There are some areas within the POU where natural vegetation that is not 
irrigated has replaced previously cultivated/irrigated fields. These naturally vegetated areas 
are in the middle of the Muddy River Springs Area and are being supported by natural 
groundwater seeps and relatively shallow depths to groundwater.  

In 2017, SNWA filed change temporary applications (86955T – 86957T) on the 111 afy 
represented by the Cox and Mitchell Rights for use in native vegetation restoration activities 
on SNWA’s WSNA property. The change applications moved the POD to areas where the 
water could be diverted from a channel and pumped into a water truck. The water pumped 
into the water truck was metered. In CY 2017 only 30,000 gallons or 0.09 AF was diverted 
The non-diverted water remained in the Muddy River channel. Since the ICS volumes are 
reported to the nearest acre-foot, this 0.09 af diverted does not change the volume of ICS 
received.  

Figures 3-2 through 3-5 demonstrate that lands associated with the 2,001 afy LDS Church 
lease as well as the 111 afy Cox and Mitchell rights remained fallowed during CY 2017. The 
2,112 af of conserved water remained in the Muddy River channel and flowed downstream 
past the Glendale gage and then to Lake Mead. 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.                       
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Figure 3-2 - Muddy River Springs Area Water Rights 
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Figure 3-3 - Muddy River Springs Area Winter Season 2016-2017 Agriculture 

SE ROA 8946

JA_1953



3-8                                                           

 

Figure 3-4 -  Muddy River Springs Area Summer Season 2017 Agriculture 
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Figure 3-5 -  Muddy River Springs Area Winter Season 2017-2018 Agriculture 
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Figure 3-6 -  Muddy River Springs Area 1976 to 2017 Aerial Photography Comparison 
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3.2.2 Moapa Band of Paiute Indians Lease 
The Moapa Band of Paiute Indians (MBPI) controls 3,700 afy of Muddy River decreed water 
rights under Permits 73482, 73483, and 73695. These permits were previously controlled by 
the MVIC under Muddy River Decree Certificates 58A, 266, and 274. The MBPI Muddy River 
permits state they are in ‘consumptive use’ terms, defined in the permits as “…intended to 
mean diversions less returns of Muddy River Water.” 

In April of 2015, SNWA entered into an agreement with the MBPI to lease up to 3,000 af of 
their pre-BCPA Muddy River consumptive use water rights during CY 2017. In addition, the 
Hidden Valley Dairy leased 300 af from MBPI during CY 2017, leaving MBPI 400 af for irrigation 
on the MBPI reservation. 

The MBPI utilizes a sprinkler irrigation system with a booster pump and flow meter. An 
additional meter had been installed at the bottom of the irrigation system where diverted 
water that remained in the distribution pipe and was not used would be metered back to the 
Muddy River.    

When MBPI irrigates, consumptive use is determined using the Net Irrigation Water 
Requirement (NIWR), which is the estimated amount of water a crop uses in a specific 
geographic location (Huntington, 2010). The monthly NIWR for lands irrigated by MBPI is 
based on data from an Overton, NV meteorological station, and was obtained from the 
Nevada Division of Water Resources (http://water.nv.gov/Evapotranspiration.aspx).   

Figures 3-7 through 3-10 compare the POU for the MBPI lands with the aerial photography 
taken in December 2016, July 2017, and December of 2017, respectively. The aerial 
photography demonstrates MBPI did not irrigate any agricultural lands in CY 2017. Table 3-1 
is used to calculate the consumptive use of the land that can be irrigated by MBPI in years 
where irrigation occurred. Since there was not any irrigation in CY 2017 the table is 
populated with zero values for irrigated acreage and therefore zero consumptive use of the 
3,400 MBPI water rights was calculated in CY 2017. This unused 3,400 af was sufficient to 
meet the SNWA lease of 3,000 af in CY 2017. 

The 3,000 af of MBPI water leased by SNWA remained in the Muddy River channel and flowed 
downstream to the Glendale gage and then to Lake Mead. The conveyance of these rights 
past the Glendale gage to Lake Mead is accounted for in the calculations for the Lower Muddy 
River in subsequent sections of this report. 

The 300 af of MBPI water leased by the Hidden Valley Dairy was transferred to their point of 
diversion and POU downstream under Permit 87144T. 
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Table 3-1 – Moapa Band of Paiute Indians Consumptive Use 

 

 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2017 Total
A Total MBPI Water Right (af) 258.67 233.63 258.67 357.60 369.52 357.60 369.52 369.52 357.60 258.67 250.32 258.67 3,700.00   
B Temp. Permit to Hidden Valley (af) 20.97   18.94   20.97   28.99   29.96   28.99   29.96   29.96   28.99   20.97   20.30   20.97   300          

C Irrigated Acreage Area (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
D x NDWR Overton NIWR (ft) 0.01 0.10 0.40 0.44 0.64 0.72 0.69 0.61 0.47 0.31 0.13 0.06
E = C * D Agricultural Consumptive Use (af) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -           

G = A-B-E Total Water Conserved (af) 237.69 214.69 237.69 328.61 339.56 328.61 339.56 339.56 328.61 237.69 230.03 237.69 3,400        

H SNWA Leased Right (af) 209.73 189.43 209.73 289.95 299.61 289.95 299.61 299.61 289.95 209.73 202.96 209.73 3,000        
Is H < G ? Yes

Moapa Band of Paiutes Consumptive Use
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Figure 3-7 - Moapa Band of Paiute Indians Place of Use Map 
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Figure 3-8 - Moapa Band of Paiute Indians Winter Season 2016-2017 Agriculture 
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Figure 3-9 - Moapa Band of Paiute Indians Summer Season 2017 Agriculture 
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Figure 3-10 -  Moapa Band of Paiute Indians Winter Season 2017-2018 Agriculture 
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3.2.3 Hidden Valley Purchase 
In 2008, SNWA purchased 1,040.91 af of decreed Muddy River water rights along an upper 
reach of the Muddy River commonly referred to as Hidden Valley. The full volume of water 
available each year under the water-right certificate is 1,340.91 afy. The land owner, referred 
to as Hidden Valley Dairy, retained approximately 300 af. As discussed in the previous section, 
Hidden Valley Dairy leased an additional 300 af from MBPI.  

Figure 3-11 depicts a 1918 PBU map of Hidden Valley. The red outline highlights the Public 
Land Survey System Quarter-Quarter sections that are included in the POU description in 
the Muddy River Decree. Figure 3-12 through 3-14 present the aerial photography for this 
area taken in December 2016, July 2017, and December of 2017.                  

To enhance water accounting associated with Hidden Valley, a continuous flow measurement 
device was installed in 2014 on the Hidden Valley diversion from the Muddy River, this meter 
was replaced with a new meter in April of 2017 due to equipment issues. Between January 
and April of CY 2017, manual measurements with flow measurement devices and 
observations of the stage height in the flume were used to calculate monthly diversions After 
the new meter was installed in April of CY 2017 metered diversions were used to demonstrate 
that the Hidden Valley Dairy did not exceed their diversion right for the remainder of the year. 
The aerial photography provided additional verification that the number of acres the metered 
diversions irrigated. Table 3-2 presents the monthly metered diversions that total 597 af in 
CY 2017, which was less than the 600 af available to the Hidden Valley Dairy in CY 2017.    

The 1,040.91 af owned by SNWA was conserved and remained in the Muddy River channel 
and flowed downstream to the Glendale gage and then to Lake Mead. 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.    
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Table 3-2 – Hidden Valley Water Usage 

  

  

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2017 Total
# Days 31 28 31 30 31 30 31 31 30 31 30 31
Acre-Feet per Month of SNWA's Owned Right 74.88 67.63 74.88 72.47 106.97 103.52 106.97 106.97 103.52 74.88 72.47 74.88 1,040       

Hidden Valley Retained Portion of Permit (af) 300          
Leased from Paiutes (af) 300          
Total Available to Hidden Valley (af) 600          
Metered Hidden Valley Diversions (af) -     -     57.55 45.33 60.89   73.80   64.89   78.16   69.69   68.02 43.23 35.68 597          
Remaining Water Available to Hidden Valley 3             

Yes
SNWA ICS Credit (A, or A-D if F<0) (af) 1,040       

Hidden Valley Consumptive Use
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Figure 3-11 - Hidden Valley Area POU Map 
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Figure 3-12 - Hidden Valley Area Winter Season 2016 - 2017 Agriculture 
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Figure 3-13 - Hidden Valley Area Summer Season 2017 Agriculture 
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Figure 3-14 - Hidden Valley Area Winter Season 2017-2018 Agriculture 
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3.2.4 MVIC Lease /NV Energy Sub-Lease 
Since 2009, SNWA has leased 3,000 afy of winter (October-April) water rights from MVIC, and 
subleased a portion of the rights to NV Energy (NVE). The 3,000 afy had previously been 
leased from MVIC directly by NVE, from 1967 to 2009, for use at the NVE Reid Gardner 
Generating Station (Reid Gardner) located near Moapa, NV. Under agreements between 
SNWA, MVIC, and NVE, the 3,000 afy of MVIC water rights are assigned to SNWA, who then 
sub-leases the water to NVE. The lease agreements give NVE the ability to take only the 
amount of water they need and the remainder stays in the Muddy River as SNWA-controlled 
water rights which are eligible for ICS credits.  

The change in the POU for the 3,000 afy from MVIC to Reid Gardner is documented under 
NDWR Certificates 7316 and 13851 and required the fallowing of agricultural land within the 
MVIC POU equivalent to the 3,000 afy transfer. NVE’s metered diversion of the subleased 
water rights is located at the Reid Gardner Muddy River diversion just upstream of USGS 
gaging station 09416000 Muddy River near Moapa, NV. 

For CY 2017, NVE did not divert any of the surface water rights. The 3,000 af leased by SNWA 
was therefore conserved and remained in the Muddy River and flowed downstream past the 
Glendale gage and then to Lake Mead. 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.     
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Table 3-3 – NV Energy Lease Water Usage 

Notation Description Jan Feb Mar Apr Oct Nov Dec 2017 Total
# Days 31 28 31 30 31 30 31 212

.
A Cert 7316 Volume (af) 292.4528 264.1509 292.4528 283.0189 292.4528 283.0189 292.4528 2,000.
B Cert 13851 Volume (af) 146.2264 132.0755 146.2264 141.5094 146.2264 141.5094 146.2264 1,000.
C = A + B Total Volume (af) 438.6792 396.2264 438.6792 424.5283 438.6792 424.5283 438.6792 3,000.

D Water Use by NVE (af) . . . . . . . .

E = C - D
Water to Lake Mead for 
ICS (af) 438.6792 396.2264 438.6792 424.5283 438.6792 424.5283 438.6792 3,000

N
o S

um
m

er D
iversions

NVE Lease
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3.2.5 Knox and Holmes Water Right Purchase 
In 2008, SNWA purchased 811.28 afy of Muddy River decreed water rights which are 
documented in the decree as Vested Proof No. 01620 under the names Knox and Holmes also 
locally known as the Lewis Property Area. Until 1975, these water rights were used for 
agricultural irrigation on the decreed POU as depicted in Figure 3-15.      

In 1975, the decreed agricultural rights were leased by NVE for use at the Reid Gardner power 
station and a change application was filed with NDWR to change the POU of the Knox and 
Holmes right to the Reid Gardner location. Subsequently, NDWR issued Permit No. 29295 and 
corresponding Certificate No. 9609 based on the change application.  

In 1985, the owners of the land previously irrigated with the Knox and Holmes Muddy River 
surface water rights applied for and were granted groundwater rights to irrigate the same 
land. In 2000, NDWR approved beneficial use of the groundwater rights based on pumping 
data and a field investigation by NDWR staff. Documents associated the permitted 
groundwater rights are in Appendix E. 

Figures 3-16 through 3-18 present the aerial photography and the POU fallowed as a result 
of the NVE lease that is now irrigated with groundwater under groundwater Permit 48763. 
Under Nevada Revised Statutes the POU under Permit 48763 can only be irrigated with 
groundwater. The 811.28 af owned by SNWA was therefore conserved and remained in the 
Muddy River channel and flowed downstream past the Glendale gage and then to Lake 
Mead. 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.     
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Figure 3-15 - Lewis Property Area POU Map 
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Figure 3-16 - Lewis Property Area Winter Season 2016-2017 Agriculture 
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Figure 3-17 - Lewis Property Area Summer Season 2017 Agriculture 
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Figure 3-18 -  Lewis Property Area Winter Season 2017-2018 Agriculture
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3.2.6 Upper Muddy River Water Rights Summary 
Table 3-4 summarizes the Upper Muddy River water rights owned and controlled by SNWA 
that were conserved and conveyed to Lake Mead. Included in the calculations for the LDS 
Church rights are the 45 afy that the LDS Church continues to hold, which were subtracted 
from the total LDS Church right to derive the SNWA controlled amount of 2,001 afy. The 
current Certificates leased by SNWA are provided in Appendix E. The total volume of Upper 
Muddy River water conserved by SNWA in CY 2017 is 9,963 af.        
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Table 3-4 – Upper Muddy River ICS Water Right Summary 

 

 

 

Water Right Data Source Jan Feb Mar Apr May June Jul Aug Sept Oct Nov Dec Total (afy)
# Days 31 28 31 30 31 30 31 31 30 31 30 31 365

Permit 6419 8.61       7.78       8.61         8.33       12.30     11.90     12.30     12.30     11.90     8.61       8.33       8.61       119.57       
Permit 25861 70.10     63.31     70.10       67.84     99.61     96.40     99.61     99.61     96.40     70.10     67.84     70.10     971.00       
Permit 26316 51.02     46.09     51.02       49.38     51.02     49.38     51.02     51.02     49.38     51.02     49.38     51.02     600.76       
Permit 26317 2.46       2.22       2.46         2.38       3.50       3.39       3.50       3.50       3.39       2.46       2.38       2.46       34.12         
Permit 26318 23.06     20.83     23.06       22.31     32.96     31.89     32.96     32.96     31.89     23.06     22.31     23.06     320.35       
Held by LDS (3.24)      (2.93)      (3.24)        (3.14)      (4.63)      (4.48)      (4.63)      (4.63)      (4.48)      (3.24)      (3.14)      (3.24)      (45.00)        
LDS Lease Total 152.01   137.30   152.01     147.10   194.77   188.48   194.77   194.77   188.48   152.01   147.10   152.01   2,001         

Cox Decree 6.15       5.55       6.15         5.95       8.78       8.50       8.78       8.78       8.50       6.15       5.95       6.15       85              
Mitchell Decree 1.84       1.67       1.84         1.79       2.64       2.55       2.64       2.64       2.55       1.84       1.79       1.84       26              
Paiute Lease Table 3-1 209.73    189.43    209.73     289.95    299.61    289.95    299.61    299.61    289.95    209.73    202.96    209.73    3,000         
HV Dairy Table 3-2 74.88     67.63     74.88       72.47     106.97    103.52    106.97    106.97    103.52    74.88     72.47     74.88     1,040         
NVE Lease Table 3-3 438.68    396.23    438.68     424.53    438.68    424.53    438.68    3,000         
Knox and Holmes Decree 58.41     52.76     58.41       56.53     83.45     80.76     83.45     83.45     80.76     58.41     56.53     58.41     811            
Upper Total (af) 941.70   850.57   941.70     998.31   696.22   673.76   696.22   696.22   673.76   941.70   911.33   941.70   9,963         

LDS Lease

Upper Muddy River ICS Water Rights
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3.3 Lower Muddy River Rights Summary 
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 
downstream of the Glendale gage at the MVIC Wells Siding diversion structure (Wells Siding), 
where MVIC diverts their decreed Muddy River water rights and unused Upper Muddy River 
rights. MVIC delivers water to its shareholders through a network of concrete-lined ditches 
and pipes. 

MVIC decreed Muddy River water rights are owned by MVIC shareholders through ownership 
of shares of preferred and common MVIC 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. 

3.3.1 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 for their decreed rights used along the Lower Muddy River. The 
water-right certificates issued to MVIC in 1974 based on the proofs can be found in Appendix 
F. 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 verifying fallowed land and demonstrating conservation of water to support SNWA’s 
accounting of Tributary Conservation ICS on the Lower Muddy River. 

The irrigable lands along the Lower Muddy River under the 1974 PBU maps total 3,498.86 
acres. However, the amount of land that can be irrigated under MVIC’s water rights cannot 
exceed 2,784.75 acres with a decreed annual duty of 8.54 af/acre. 

In addition to these decreed and certificated rights, the Muddy River Decree states that MVIC 
can divert any additional unused Muddy River flows that reach their diversion structure on 
the Muddy River. This makes the actual water that MVIC splits among its shareholders vary 
from year to year based on the actual divertible flows that reach Wells Siding.  

MVIC’s water rights are tied to their service area and not individually-owned parcels. 
Therefore, the water rights associated with MVIC shares can be used anywhere within the 
MVIC service area, regardless of land ownership. Consequently, the location of individual 
irrigated fields is not as important as the total irrigated acreage within the MVIC POU. 

Since the 1974 PBU maps were filed, land use along the Lower Muddy River has undergone a 
gradual transformation from predominately agricultural to a mix of residential and 
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commercial property interspersed amongst the agriculture. This gradual urbanization is 
illustrated by Figure 3-19, which compares aerial photography of the Lower Muddy River from 
October 1953 with aerial photography from July 2017.       

The MVIC leases a portion of their decreed rights to users on the Upper Muddy River including 
water leased to the MVWD, which diverts the water from spring boxes in the Muddy River 
Springs Area for potable use. These leased rights are diverted and not returned to the Muddy 
River. The flows measured at the Glendale gage account for these leased rights because the 
flows reaching the gage and Wells Siding have been depleted by these diversions. In the same 
respect, unused water from MVIC’s leases is already measured by the Glendale gage and is 
available for diversion by MVIC. 

MVIC’s operations and covenants define preferred shares as 100% of the Muddy River 
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 from year to year due to the 
variability of unused Upper Muddy River rights and unused MVIC leases that reach Wells 
Siding. SNWA’s Upper Muddy River rights may not be diverted by MVIC and are excluded 
from the af/shares calculations. 

3.3.2 Quantification of SNWA MVIC Water Rights 
By the end of CY 2017, SNWA controlled a total of 918.9930 preferred and 2,651.3350 
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 2017, the volume of water rights available 
to MVIC (referred to as divertible flows) must be determined. This volume is then distributed 
to the preferred and common share. The following sections details these calculations 

3.3.3 Divertible flows by MVIC at Wells Siding 
Records from the Glendale gage, which is located just upstream of Wells Siding, are used to 
quantify the amount of divertible flows that reach the diversion. The divertible flows at Wells 
Siding, equate to the flows at the Glendale gage (Table 3-5) less: (1) channel losses from ET 
between the Glendale gage and Wells Siding; (2) flood flows that exceed the Wells Siding 
capacity (approximately  70 cfs); (3) SNWA Controlled Upper Muddy River water rights. 

The ET losses between the Glendale gage and Wells Siding were determined to be 1,149 
af, as discussed in Section 4.3. To subtract non-divertible flood flows, mean daily flows 
greater than 70 cfs were identified and replaced with 70 cfs, which is the maximum 
diversion rate at Wells Siding. Monthly and annual flow statistics were then recalculated 
without the non-divertible flood flows.  
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The monthly conserved Upper Muddy River flows for many of the SNWA water rights 
listed in Table 3-4 were subtracted from the Glendale gage flows listed in Table 3-5 to 
estimate the amount of water pro-rated to the MVIC shares.  

The annual Glendale gage flows for CY 2017 were therefore reduced by 1,149 af for ET and 
9,963 af for SNWA’s Upper Muddy River rights to derive the volume of divertible flow 
available to MVIC (Table 3-5).
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Figure 3-19 - MVIC 1953 to 2017 Aerial Photography Comparison 
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Table 3-5 – MVIC Divertible Flows Calculation 

Day Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-17 Sep-17 Oct-17 Nov-17 Dec-17 Total
1 45 46 41 46 42 40 39 41 40 40 39 43
2 45 45 41 46 42 40 39 41 40 39 39 43
3 45 45 41 46 42 40 40 41 40 39 40 43
4 44 44 41 46 43 40 40 41 41 39 40 42
5 43 44 41 46 42 40 40 41 40 40 40 42
6 44 44 42 46 41 40 40 41 40 40 40 41
7 44 44 42 46 41 40 40 39 40 40 39 41
8 44 44 42 46 41 40 39 39 41 39 39 42
9 44 44 42 45 41 40 39 39 42 39 40 42

10 44 43 42 45 41 40 39 39 42 39 41 41
11 43 42 42 46 41 40 39 39 41 39 41 41
12 43 42 42 46 41 40 39 40 40 38 42 41
13 44 42 43 45 41 40 40 45 40 39 41 41
14 43 41 43 45 41 40 39 40 40 39 41 41
15 43 41 43 45 41 40 39 40 40 40 41 41
16 42 42 43 45 41 40 40 40 40 39 41 41
17 42 42 43 45 41 40 40 40 40 39 39 41
18 42 42 43 45 41 40 40 40 40 39 40 41
19 43 44 44 44 41 40 40 40 39 39 41 41
20 44 43 44 44 41 40 42 41 40 39 41 41
21 53 43 44 44 41 40 40 41 38 39 41 41
22 44 42 44 44 40 40 39 41 39 39 41 41
23 70 43 44 44 40 40 39 41 39 39 42 41
24 51 43 45 43 40 40 39 42 40 38 41 41
25 48 42 45 43 40 40 70 41 40 38 41 41
26 47 42 45 42 40 40 70 41 40 38 41 41
27 47 41 45 43 40 40 68 42 40 39 42 41
28 47 41 45 43 40 41 62 40 39 39 42 41
29 47 -- 45 43 40 40 49 40 39 39 42 41
30 46 -- 46 42 40 40 45 39 39 40 43 41
31 46 -- 46 -- 40 -- 43 40 -- 39 -- 42

Mean 46 43 43 45 41 40 44 40 40 39 41 41
Count 31 28 31 30 31 30 31 31 30 31 30 31
Minimum 42 41 41 42 40 40 39 39 38 38 39 41
Maximum 70 46 46 46 43 41 70 45 42 40 43 43
Acre-Feet 2,810  2,380  2,660  2,660  2,510   2,380  2,690 2,490  2,380  2,400  2,420  2,540  30,320 
Phreatophyte 
Consumptive Use 
Glendale to 
Wells Siding (af) 18      21       37       76      160     202     191    173     141     86      31       13       1,149   
SNWA Upper 
Rights (af) 942     851     942     998    696     674     696    696     674     942     911     942     9,963   
Acre-Foot / 
Share Basis (af) 1,850  1,508  1,682  1,586  1,654   1,505  1,803 1,621  1,565  1,372  1,477  1,585  19,208 

Glendale Gage with 70 cfs Limit
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3.3.4 MVIC Acre-Feet per Share Calculations 
Table 3-6 summarizes the percent of divertible flows available to each MVIC share class. Using 
the divertible flows derived for CY 2017 listed in Table 3-5, the acre-foot per share values for 
preferred and common shares were calculated and listed in Table 3-7. 

Table 3-6 – MVIC Share Classes and Percent of Flow Entitlement 

 

Table 3-7 – MVIC Acre-Foot Per Share Calculation 

 

3.3.5 MVIC Water Controlled by SNWA 
The amount of MVIC water controlled by SNWA is calculated using the derived acre-foot per 
share values listed in Table 3-7. Table 3-8 lists SNWA’s controlled water rights in af/month, 
accounting for month-to-month variability in SNWA controlled MVIC water rights due to 
purchases, leases, and leasebacks of purchased shares to original sellers.   A letter of 
concurrence signed by the MVIC General Manager, certifies that SNWA controlled the 
number of shares outlined in Table 3-8 during CY 2017. The letter of concurrence is provided 
in Appendix G. The preferred and common acre-foot per share values were divided by the 
number of months in which they can be used: 12-months for preferred shares and 7-months 
for common shares. 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 
2017.       

SNWA controlled MVIC shares were either not diverted into the MVIC distribution system at 
Wells Siding, thus staying in the Muddy River channel, or were diverted for the purpose of 
maintaining head on the ditches before being returned back to the channel. Any water 
represented by SNWA controlled shares, which was diverted at Wells Siding, is included on 
MVIC’s seasonal (winter and summer) water schedules (Appendix H). Based on these 

Share 
Type

Number of 
Shares

Percent of 
Summer Flow

Percent of 
Winter Flow

(May - September) (October - April)
Preferred 2,432 100% 75%
Common 5,044 0% 25%

Calendar
Jan-Apr and Oct-

Dec Flows May-Sep Flows

100% Summer 
and 75% 

Winter Flow
25% Winter 

Flow

Preferred-af 
divided by 

2,432 shares

Common-af 
divided by 

5,044 shares

Year (af) (af) (af) (af) (af / share) (af / share)

2017 11,060 8,147 16,443 2,765 6.7609 0.5482

Year
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schedules, SNWA received a “turn” on the various ditches, and SNWA’s shares were delivered 
back to the mainstream Muddy River.   
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Table 3-8 – SNWA Controlled Shares and Water in MVIC 

 

 

January February March April May June July August September October November December Total
Water Availiable to MVIC (AF 
From Table 7)

           1,850            1,508            1,682            1,586            1,654            1,505            1,803            1,621            1,565            1,372            1,477            1,585  19,208 

Acre-Feet Per Share Per Month 
Common (af/share)          0.0917          0.0748          0.0833          0.0786               0                   0                   0                   0                   0              0.0680          0.0732          0.0786  0.5482 
Preferred (af/share)          0.5705          0.4652          0.5186          0.4890          0.6801          0.6187          0.7412          0.6665          0.6435          0.4231          0.4556          0.4889  6.7609 

Owned by SNWA
Common Shares   2,839.1267   2,839.1267   2,839.1267   2,839.1267   2,839.1267   2,839.1267   2,839.1267   2,839.1267   2,839.1267   2,839.1267   2,839.1267   2,839.1267 
Preferred Shares   1,009.0847   1,009.0847   1,009.0847   1,009.0847   1,009.0847   1,009.0847   1,009.0847   1,009.0847   1,009.0847   1,009.0847   1,009.0847   1,009.0847 

Leased Back to Seller
Common Shares      517.7917      517.7917      517.7917      517.7917      517.7917      517.7917      517.7917      517.7917      517.7917      498.7917      498.7917      498.7917 
Preferred Shares      223.0417      223.0417      223.0417      223.0417      223.0417      223.0417      223.0417      223.0417      223.0417      223.0417      223.0417      223.0417 

Leased by SNWA
Common Shares      311.0000      311.0000      311.0000      311.0000      311.0000      311.0000      311.0000      311.0000      311.0000      311.0000      311.0000      311.0000 
Preferred Shares      132.9500      132.9500      132.9500      132.9500      132.9500      132.9500      132.9500      132.9500      132.9500      132.9500      132.9500      132.9500 

Controlled = (Owned - Leased 
Back + Leased)
Common Shares 2,632.3350 2,632.3350 2,632.3350 2,632.3350 2,632.3350 2,632.3350 2,632.3350 2,632.3350 2,632.3350 2,651.3350 2,651.3350 2,651.3350 
Preferred Shares 918.9930    918.9930    918.9930    918.9930    918.9930    918.9930    918.9930    918.9930    918.9930    918.9930    918.9930    918.9930    

Water Controlled (af) = (Shares 
Controlled x Acre Foot Per 
Share)
Common (af) 241.3635    196.8104    219.4025    206.8941    0         0         0         0         0         180.2835    194.1275    208.3128    1,447   
Preferred (af) 524.2945    427.5154    476.5904    449.4195    625.0438    568.5800    681.1914    612.5405    591.3308    388.8091    418.6658    449.2585    6,213   
Total (af) 765.6580    624.3257    695.9929    656.3136    625.0438    568.5800    681.1914    612.5405    591.3308    569.0927    612.7933    657.5713    7,660   
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3.3.6 Land Fallowing within MVIC’s POU 
The December 2016, July 2017, and December 2017, 6-inch aerial photography was used to 
identify the fallowed and irrigated acreage within MVIC’s service area during the summer and 
winter seasons of CY 2017. For the 2016-2017 Winter Irrigation Season (January 1 to April 
30), aerial photography from December 2016 was used to quantify the irrigated acreage 
within MVIC. The July 2017 imagery was used for the Summer 2017 irrigation season (May 1 
to September 30). For the 2017-2018 Winter irrigation season (October 1 to December 31), 
aerial photography from December 2017 was used to identify irrigated acreage. 

Figure 3-20 illustrates MVIC’s service area and depicts the extent of the 1974 PBU map 
which is composed of three individual maps. Figure 3-21 through 3-23 depicts these PBU 
maps, Figures 3-24 through 3-32 depict the December 2016, July 2017, and December 2017 
aerial photography overlaid with the field-verified fallowed and irrigated acreage. 

Table 4-5 in the next section details the irrigated acreage by season (on a monthly basis) and 
crop type as measured and field-verified by SNWA. This acreage was verified by MVIC’s 
General Manager during various meetings. Land determined not irrigable due to urbanization 
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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Figure 3-20 - MVIC Service Area Showing North, Central, and South Sections of POU 
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Figure 3-21 - MVIC, North Section, POU 
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Figure 3-22 - MVIC, Central Section, POU 
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Figure 3-23 - MVIC, South Section, POU 
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Figure 3-24 - MVIC, North Section, Winter Season 2016-2017 Agriculture 

SE ROA 8984

JA_1991



3-46                                                           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-25 - MVIC, Central Section, Winter Season 2016-2017 Agriculture 
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Figure 3-26 - MVIC, South Section, Winter Season 2016-2017 Agriculture 
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Figure 3-27 - MVIC, North Section, Summer Season 2017 Agriculture 
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Figure 3-28 - MVIC, Central Section, Summer Season 2017 Agriculture 
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Figure 3-29 - MVIC, South Section, Summer Season 2017 Agriculture 
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Figure 3-30 - MVIC, North Section, Winter Season 2017-2018 Agriculture 
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Figure 3-31 -  MVIC, Central Section, Winter Season 2017-2018 Agriculture 
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Figure 3-32 -  MVIC, South Section, Winter Season 2017-2018 Agriculture 
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4 Verification of ICS Water Reaching Lake Mead 
4.1 Water Balance 
Since the entire flow of the Muddy River is decreed, it is necessary to perform a water balance 
on the Lower Muddy River to verify that the water which SNWA is claiming as Tributary 
Conservation ICS Water is reaching Lake Mead (Figure 4-1). This water balance is outlined in 
Exhibit A of the Forbearance Agreement and approved 2017 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 ft above mean sea level) 

This comprehensive water balance uses the Glendale gage as the input, which was also used 
to calculate the af/share associated with MVIC shares. To account for consumptive uses in 
the riparian corridor and agricultural areas, detailed GIS coverages delineating the active 
fields and mapped riparian corridors, combined with Lower Colorado River Accounting 
System (LCRAS) data were used to derive consumptive uses by crops and plants supplied by 
the Muddy River. Other consumptive uses by industry and open water evaporation were also 
calculated. 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 Lake 
Mead exceeds or is equal to SNWA’s controlled Muddy River water rights. 
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The CY2017 water balance is presented in Table 4-1. A more detailed seasonal calculation of 
the water balance is presented in Table 4-2. The following sub-sections describe each 
component of the water balance. Reference to these components are provided in the 
corresponding row in Table 4-2. 

 QLM = QG - CUAG - CUIND - CUCHN - CUOWM  (Eq. 4-1) 

Where: 

QLM = Flow to Lake Mead (ac-ft) 

QG = Flow measured at Glendale Gage (Less Flood Flows) (ac-ft) 

CUAG = Consumptive Use by Agriculture (ac-ft) 

CUIND = Consumptive Use by Industry below Glendale Gage (ac-ft) 

CUCHN= ET along the Muddy River channel from the Glendale Gage to Lake Mead (ac-ft) 

CUOWM= ET within the Overton Wildlife Management Area (ac-ft) 

 

Table 4-1 – Water Balance from Exhibit A of Forbearance Agreement with CY 2017 Data 

 

 

QG Flows measured by USGS at the Glendale gage 30,320       
CUAG consumptive uses by agriculture below the Glendale gage (2,370)        
CUIND direct uses by industry below the Glendale gage (1,670)        
CUCHN channel evapotranspiration below Glendale gage to Lake Mead (2,599)        
CUOWM evapotranspiration from the managed acreage on the Overton Wildlife Management Area (OWMA) (845)           
QLM   = Total Flow to Lake Mead (Elevation 1,220 AMSL) 22,835       

Total Muddy River Water Rights Controlled by SNWA 17,624       
Are Total Flows to Lake Mead are greater than  SNWA Water Rights?                                     -------------->        YES

Water Balance from Exhibit A of Forbearance Agreement with CY 2017 Data (afy)

 CUAG  presented in this table differs from the CUAG  value in Table 4-2 due to changes in Bow man Reservoir storage being factored into the value in this 
table for the purposes of having the row s in this table conform to the Exhibit A of the Forbearance Agreement.
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Figure 4-1 - Map of Lower Muddy River Riparian Area, Open Water, and OWMA 
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Table 4-2 – Muddy River Water Balance Sheet using 2017 Data 

 

  

Winter      
(Jan - Apr)

Summer 
(May-Sep)

Winter   
(Oct-Dec) Total Row Reference

Muddy River at Glendale Gage 10,510.00     12,450.00   7,360.00     30,320         A

Phreatophyte Consumptive Use to Wells Siding 151.83         866.46       130.89       1,149           B

Controlled Upper Muddy River Water Rights 3,732.29      3,436.18     2,794.73     9,963           C

Acre-feet per Share Basis 6,625.89      8,147.36     4,434.38     19,208         D = A - B - C

Simplot 595.62         627.97       446.71       1,670.30      E

MVIC Crop Use 320.70         1,731.61     308.82       2,361.14      F

Bowman Reservoir Evaporation 228.25         419.13       11.10         658.49         G

Phreatophyte CU Use (Wells Siding to Lake Mead)
123.58         581.34       86.32         791.24         H

MVIC Consumptive Uses above Lewis Ave 1,268.15      3,360.05     852.96       5,481           I = E + F + G + H

Coyote Springs Imported ICS -              -             -             -              J

Net Muddy River Water In (+) or Out (-) of Bowman 2,474.66      (1,967.95)    (497.56)      9                 K

Measured Change in Bowman Reservoir Storage 2,474.66      (1,967.95)    (497.56)      9                 L=J+K

Total Calculated Flows above OWMA
6,615.36      10,191.44   6,873.71     23,681         M = A-B-I+J-L

Overton Wildlife 
Management Area 

Water Use
OWMA Consumptive Use

288.28         304.23       252.59       845              P

Total Flows to Lake Mead 6,327.08      9,887.22     6,621.12     22,835         Q=M-P

Controlled Muddy River Water Rights 3,732.29      3,436.18     2,794.73     9,963           C

MVIC Rights 2,742.29      3,078.69     1,839.46     7,660           S

Muddy River Water Rights Controlled by SNWA
6,474.58      6,514.87     4,634.19     17,624         T = C + S

Coyote Spring Imported ICS -              -             -             -              U

Total Muddy River and Coyote Spring Water 
Rights Controlled by SNWA 6,474.58      6,514.87     4,634.19     17,624         V=T+U

Difference Between total Flows to Lake Mead and 
SNWA Water Rights (147.49)        3,372.35     1,986.93     5,212           W=Q-V

Are Total Flows to Lake Mead are greater than  
SNWA Water Rights?

Yes Q  > V

Flow Check

SNWA Water 
Rights

2017 Muddy River Intentionally Created Surplus Water Balance Sheet  (all units in af)

Total Inflows To 
Lower Muddy 

River

Consumptive Uses 
Above Lewis 

Avenue

Bowman Reservoir 
Operations

SE ROA 8996

JA_2003



4-5                                                           

4.2 Glendale Gage Flows (QG) 
As previously discussed in Section 3.3.3, the water available for use 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 commonly referred to as “the narrows.” 
Downstream of the narrows, the 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 and act a flood channel.   

4.3 Consumptive Use by Agriculture (CUAG) and by Natural Vegetation (CUCHN) 
4.3.1 Bureau of Reclamation Evapotranspiration Data 
To calculate consumptive uses by agriculture (CUAG) and phreatophytes (CUCHN) on the Muddy 
River, a literature search for ET data with a long period-of-record and monthly time-step data 
was performed. The Bureau of Reclamation's Lower Colorado River Accounting System 
(LCRAS) Evapotranspiration and Evaporation Calculations reports for calendar years 1995-
2007 (Bureau of Reclamation, 2007) were evaluated and found to contain monthly data for a 
similar climate. Therefore, data from the LCRAS reports were selected for use in this analysis. 

The LCRAS Reports document estimates of ET and Evaporation annually for the purpose of 
determining consumptive water use along the Lower Colorado River. The values are 
determined by collecting data from meteorological towers, determining potential ET, and 
applying various crop coefficients to the ET values. 

The portion of the LCRAS ET data chosen for use in this analysis utilize data collected from 
two Arizona Meteorological Network (AZMET) stations located in the Mohave Valley in 
Arizona, which are used to calculate local phreatophyte and crop ET (Figure 4-2). This is the 
most northern area included in the LCRAS program area and most closely represents climatic 
conditions of the Lower Muddy River. The Mohave Valley is, however, at a lower elevation 
and experiences higher temperatures than the Lower Muddy River, resulting in higher ET 
values. This makes the Mohave Valley ET values conservative, overestimating the actual ET 
demand in the Lower Muddy River. 
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4.3.2 Application of LCRAS to the Lower Muddy River 
Phreatophyte vegetation on the Lower Muddy River was mapped and classified using a 
modified Anderson-Ohmart classification system (Anderson, 1984). 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 4-3 lists the SNWA-derived correlation between the two classification 
systems. 

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 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 (Demeo, 2008). The 
purpose of the report was to estimate groundwater and surface-water ET from 12 
hydrographic basins. For the study, the USGS placed ET measurement sites in various 
locations in Utah, Arizona, and Nevada including 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 ft/yr without 
subtracting precipitation. This rate is less than the LCRAS Sc_low value of 4.39 ft/yr using 
LCRAS Mohave Valley data. The USGS Muddy River ET site was located in a stand of mesquite 
trees, in the Upper Muddy River. The USGS value of 3.6 ft/yr (without subtracting 
precipitation) is more than 1 ft less than the LCRAS “Ms-high” value of 5.0 ft/yr.     

The USGS study demonstrates that by correlating the LCRAS Sc-low and Ms-high 
classifications to salt cedar and mesquite on the 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, and the computational method used can 
all affect ET rates greatly. The LCRAS rates used by SNWA (Sc-low) in the water balance (in 
this analysis) were compared to measurements performed by the USGS show that using the 
LCRAS rates tends to slightly overestimate ET along the Lower Muddy River based on these 
recent reports.  
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Table 4-3 – Phreatophyte Acreages and Classifications on Lower Muddy River 

  

Anderson Ohmart Mapped 
Class

Correlating LCRAS 
Class

Acres

A Low Veg 15.53
AW AW 7.85
Acacia Ms-high 0.00
Baccharis Low Veg 1.37
C CW 0.13
CW CW 6.60
HM Ms-high 4.26
I Ms-high 2.03
L Ms-high 0.83
MA Marsh 20.00
RIV Open Water 2.11
SC Sc-low 97.73
SM Sc/ms 8.94
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Figure 4-2 - Location of Mohave Valley AZMET Stations 
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The equation used in this analysis for calculating ET by phreatophytes is: 

 CUCHN = AR x ETLCRAS 

Where: 

CUCHN = Consumptive use along MR Channel from Glendale Gage to Lake Mead (ac-ft) 

AR= Area of Riparian Zone Specific to Each Vegetation Type (acres)  

ETLCRAS= Mohave Valley ET Rate Specific to Each Vegetation Type (ft) 

The agricultural crop types in LCRAS were directly correlated with crop types on the Muddy 
River. Muddy River water use by crop type was computed by subtracting effective 
precipitation from the ET rate and multiplying the difference by the irrigated acreage. To 
more accurately represent conditions on the Lower Muddy River, provisional precipitation 
data recorded for CY 2017 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 by the Overton Nevada CEMP precipitation 
data are listed in Table 4-4. 

 CUAG= AC x (ETLCRAS– PEFF)  

Where: 

CUAG = MVIC Crop Use (af) 

AC= Area of Crops Specific to Each Vegetation Type (acres) 

ETLCRAS= Mohave Valley ET Rate Specific to Each Vegetation Type (feet) 

PEFF= Effective Precipitation (feet) 

4.3.3 MVIC Crop Use 
Table 4-4 through Table 4-6 in this section detail the calculations performed to estimate the 
amount of consumptive uses by crops, phreatophytes, and open water. The Mohave Valley 
monthly ET rates for the crops and phreatophytes are adjusted to local precipitation 
measured at the Overton Nevada CEMP station.    

The measured acreages of each vegetation type and open water are listed in Table 4-5. 
Vegetation mapping of the Muddy River riparian corridor was performed in 2006. In 2010, 
the survey data were updated to reflect removal of vegetation due to the construction of a 
bridge crossing the Muddy River. Given the incised nature of the channel, the total vegetated 

SE ROA 9001

JA_2008



4-10                                                           

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 and verified using 
high-resolution 6-in aerial photography. The estimated acreage for the phreatophytes and 
crops are listed in Table 4-5. The final consumptive use are provided monthly in Table 4-6 and 
these results are then listed for each season in Rows B, F, and H of Table 4-2.  

Vegetation acreage mapped for OWMA is also listed in Table 4-5. 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. 
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Table 4-4 – Mohave Valley ET Rates 

 

  

January February March April May June July August September October November December Total
Crops:
Alfalfa Perennial 0.19 0.31 0.42 0.56 0.68 0.73 0.69 0.66 0.56 0.41 0.25 0.26 5.72
Alfalfa-Annual 0.13 0.26 0.34 0.39 0.65 0.50 0.57 0.29 0.23 0.26 0.13 0.20 3.95
Small Grain 0.23 0.36 0.58 0.68 0.27 0.00 0.00 0.00 0.00 0.00 0.02 0.10 2.24
Orchard 0.12 0.16 0.28 0.45 0.66 0.70 0.67 0.64 0.51 0.39 0.25 0.17 5.00
Melons (Fall) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.32 0.44 0.31 0.17 1.33
Small Vegetables 0.27 0.33 0.43 0.15 0.00 0.00 0.00 0.00 0.08 0.17 0.20 0.24 1.87
Bermuda Grass w/ Rye 0.24 0.29 0.37 0.28 0.64 0.69 0.66 0.62 0.48 0.23 0.26 0.23 4.99
Seasonal Wetland 0.28 0.34 0.37 0.34 0.33 0.21 0.40 0.41 0.33 0.45 0.29 0.24 3.99
Sudan 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
Moist Soil Unit 0.55 0.79 0.24 0.36 0.31 0.84 0.26 0.46 0.43 0.29 0.45 0.40 5.38

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 1 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 2 0.07 0.04 0.01 0.02 0.00 0.00 0.07 0.04 0.04 0.00 0.00 0.00 0.30
1 -  USGS SIR 2006-5252  Evaporation from Lake Mead, Arizona, and Nevada, 1997-99 .   
2  - Overton Nevada Community Environmental Monitoring Program (CEMP) Weather Station (CY 2017)  (http://w w w .cemp.dri.edu/) 

Mohave Valley ET Rates in feet
Average 1995 - 2007 (ft)
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Table 4-5 – Acreages of Agriculture, Phreatophytes, and Open Water in the Lower Muddy River 

 

  

January February March April May June July August September October November December

Bowman Reservoir 80.05        123.61       142.88       139.07       135.32       131.56       123.61       98.20        67.88        10.12        0.01          10.12        

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 7.11          7.11          7.11          7.11          7.11          7.11          7.11          7.11          7.11          7.11          7.11          7.11          
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 167.37       167.37       167.37       167.37       167.37       167.37       167.37       167.37       167.37       167.37       167.37       167.37       
Total 429.14      429.14      429.14      429.14      429.14      429.14      429.14      429.14      429.14      429.14      429.14      429.14      

MVIC Ag:
Alfalfa 166.75       166.75       166.75       166.75       231.18       231.18       231.18       231.18       231.18       234.35       234.35       234.35       
Small Vegetables 2.56          2.56          2.56          2.56          6.26          6.26          6.26          6.26          6.26          1.90          1.90          1.90          
Bermuda w/ Rye 33.00        33.00        33.00        33.00        275.14       275.14       275.14       275.14       275.14       92.31        92.31        92.31        
Orchard 30.71        30.71        30.71        30.71        35.67        35.67        35.67        35.67        35.67        30.50        30.50        30.50        
Melons (Fall) 0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          
Small Grain 0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          11.56        11.56        11.56        
Sudan 0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          
Moist Soil Unit 0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          
Total 233.02      233.02      233.02      233.02      548.25      548.25      548.25      548.25      548.25      370.62      370.62      370.62      

OWMA:
Alfalfa 3.97          3.97          3.97          3.97          54.07        54.07        54.07        54.07        54.07        49.94        49.94        49.94        
Bermuda w/Rye 16.18        16.18        16.18        16.18        1.75          1.75          1.75          1.75          1.75          1.11          1.11          1.11          
Seasonal Wetland 155.16       155.16       155.16       155.16       0.00          0.00          0.00          0.00          0.00          155.16       155.16       155.16       
Sudan 0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          0.00          
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 207.19      207.19      207.19      207.19      87.70        87.70        87.70        87.70        87.70        238.09      238.09      238.09      

2017 (acres)
Acreages of Agriculture, Phreatophytes, and Open Water in the Lower Muddy River
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Table 4-6 – Calculated ET in Acre-Feet for 2017 

 

January February March April May June July August September October November December Total

Bowman Reservoir 18.74        44.09        84.06        81.36        107.92       105.25       89.72        64.49        51.76        7.08          0.00          4.02          658           

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        31.41        13.09        1,149        
AW 0.63          0.78          1.57          3.22          5.42          6.28          5.96          5.34          4.00          2.43          0.94          0.55          37             
CW 0.54          0.67          1.41          2.96          4.98          5.65          5.32          4.78          3.57          2.22          0.87          0.47          33             
Ms-High 0.57          0.71          1.49          3.06          5.05          5.83          5.48          4.98          4.05          2.70          1.14          0.50          36             
Low Veg 1.52          1.69          3.38          6.25          10.31        11.33        11.33        9.97          8.45          5.41          2.37          1.18          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 0.71          0.89          1.79          4.11          7.24          8.49          7.95          7.15          5.45          3.22          1.25          0.63          49             
Open Water 0.49          0.75          1.24          1.23          1.68          1.69          1.53          1.38          1.61          1.47          1.26          0.84          15             
Subtotal Below Wells Siding 13             15             32             64             113           134           127           115           93             55             21             10             791           
Total 31             36             69             140           272           335           318           287           235           141           52             23             1,940        

MVIC Ag:
Alfalfa 32.29        52.14        69.65        93.38        157.20       168.76       159.51       152.58       129.46       96.01        58.59        60.70        1,230        
Small Vegetables 0.70          0.85          1.10          0.38          -            -            -            -            0.50          0.32          0.38          0.45          5               
Bermuda w/ Rye 8.04          9.66          12.13        9.24          176.09       189.85       181.59       170.59       132.07       21.20        24.00        21.14        956           
Orchard 3.80          5.00          8.53          13.82        23.54        24.97        23.90        22.83        18.19        11.88        7.62          5.15          169           
Melons (Fall) -            -            -            -            -            -            -            -            -            -            -            -            -            
Sm Grain -            -            -            -            -            -            -            -            -            -            0.23          1.14          1               
Sudan -            -            -            -            -            -            -            -            -            -            -            -            -            
Moist Soil Unit -            -            -            -            -            -            -            -            -            -            -            -            -            
Total 44.83        68             91             117           357           384           365           346           280           129           91             89             2,361        

OWMA:
Alfalfa 0.77          1.24          1.66          2.22          36.77        39.47        37.31        35.69        30.28        20.46        12.48        12.93        231           
Bermuda w/Rye 3.94          4.74          5.95          4.53          1.12          1.21          1.16          1.09          0.84          0.26          0.29          0.25          25             
Seasonal Wetland 44.01        53.17        57.05        52.75        -            -            -            -            -            69.77        45.00        37.08        359           
Sudan -            -            -            -            -            -            -            -            -            -            -            -            -            
Open Water 7.47          11.37        18.76        18.65        25.42        25.50        23.14        20.93        24.31        22.29        19.10        12.67        230           
Total 56             71             83             78             63             66             62             58             55             113           77             63             845           

2017 (af)
Total ET in Acre Feet
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4.3.4 Open Water Evaporation (CUCHN) 
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 reservoir is also where 
SNWA’s Coyote Spring Valley Imported ICS is delivered. Traditionally, the 3,000 to 4,000 af 
capacity reservoir is filled in the winter months from the Muddy River via gravity flow. The 
reservoir’s contents are then used to augment the summer irrigation water supply for the 
summer season.  

An open-water evaporation rate of 7.50 ft/yr was used for Bowman Reservoir, the Muddy 
River channel, and the ponds on the OWMA. 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 (Westenberg, 2006). The average monthly evaporation data from the 
report is listed in Table 4-4. The surface area of Bowman Reservoir and other open water on 
the Lower Muddy River is listed in Table 4-5, and the total evaporative loss is listed in Table 
4-6 and in Row G of Table 4-2. Changes in storage in Bowman Reservoir along with inflows 
from SNWA’s Imported ICS project are shown in Rows J and K of Table 4-2. Monthly water-
level elevations in Bowman Reservoir were manually recorded by MVIC personnel utilizing a 
surveyed stage-measurement gage located on the side of the reservoir.  A stage-capacity 
curve was created by SNWA using high-resolution LiDAR data collected when the reservoir 
was empty. The LiDAR data enables MVIC and SNWA to obtain a very accurate reservoir 
storage volume at any given reservoir elevation. Month-to-month Bowman Reservoir 
volumes were used to calculate changes in storage in the reservoir which translated to inflows 
and outflows of the reservoir. 

4.3.5 Industrial Consumptive Use (CUIND) 
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 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. 

As of 2017, Simplot controlled up to 222.916 preferred and 297.666 common shares 
(personal communication with MVIC Staff, April 2018). Using the acre-foot per share values 
of 6.7609 af/share preferred and 0.5482 af/share common, Simplot consumptively used 
1,670 af of MVIC water in CY 2017. While the water delivered to Simplot is not directly 
measured, they are located at the end of the irrigation ditch and are subject to all upstream 
users diverting their rights. Even SNWA’s rights are taken on turn and returned to the natural 
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channel above Simplot. Therefore, calculating their use at 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 4-2) 

4.4 Overton Wildlife Management Area (CUOWM) 
The OWMA is located just above the Muddy River’s confluence with Lake Mead. OWMA is 
managed for migrating birds, hunting, and more 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 Honey Bee Pond, small impoundments, 
and 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. 

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 tail-water rights, OWMA owns shares in MVIC. 
As of CY 2017, OWMA owned 577 afy of MVIC rights represented by 75 preferred and 122.160 
common shares (personal communication with MVIC Staff, April 2018). MVIC water delivered 
to OWMA is diverted at Wells Siding and travels via irrigation ditch to OWMA. 

The managed area of OWMA above Lake Mead uses approximately 845 afy (Table 4-6), in 
addition to the 576 afy from MVIC shares, (Row P of Table 4-2) based on the type of 
vegetation/management practices for OWMA lands above Lake Mead. Aerial photography 
and interviews with OWMA management were used to determine the appropriate LCRAS 
Vegetation ET rates to apply to the managed areas. 

4.5 Flows Entering Lake Mead (QLM) 
After the OWMA consumptive uses from the Muddy River are subtracted from the total flows 
calculated above the OWMA, the total Muddy River water delivered to Lake Mead can be 
derived (Row Q of Table 4-2). As outlined in Table 4-2, 22,835 af of Muddy River water 
entered Lake Mead in CY 2017 to be used for the creation of Tributary Conservation ICS. 
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5 SNWA Tributary Conservation ICS 
The total volume of Muddy River water for which SNWA created Tributary Conservation ICS 
in 2017 was 17,624 af using SNWA-owned and leased pre-BCPA Muddy River water rights. 
This total does not include any overrun payback or the one-time deduction of 5% for the 
benefit of additional system storage in Lake Mead. The method of creation was consistent 
with the approved, amended CY 2017 ICS Plan, Forbearance Agreement, and Guidelines. 
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7 Appendices (On CD) 
 

A. Muddy River Exhibit A of Forbearance Exhibit 
B. Muddy River 2017 Plan of Creation Approval Letter 
C. Nevada State Engineer Order 1194 
D. Muddy River Decree and Order of Determination 
E. Certificates for SNWA Controlled Upper Muddy River Rights 
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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:

i. Estimated 5,702 afy pursuant to 682 preferred shares in the Muddy Valley
Irrigation Company2

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

iii. 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 stock3

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

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.

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 I3 day of 1)ZC-QrcsE , 2007.

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

By: A By: L -.. é
W. Patrick Sc i Herbert Guenther
Chief Co s Director
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Attest: PALO VERDE IRRIGATION
DISTRICT

Attest and Approved:

By:
Penn Carter

By:
Karen L. Tachiki

COACHELLA VALLEY WATER
DISTRICT e

Steven B. Robbins
General Manager/Chief Engineer

THE METROPOLITAN WATER
DISTRICT OF SOUTHERN
CALIFO IA

By:

Gen ral Manag

By:____
Edward W. Smith
General Manager

Legal Counsel

Appro ed as to f.m:

By:
Charles VanDyke
Chair

IMPERIAL IRRIGATION DISTRICT

By:’/ 4_.,,,4
Stella Altamirano-Mendoza
President

THE CITY OF NEEDLES

By:
‘ f Williams
Mayor

0

‘obt . greaves
ity A orney

Approved as to form.

By: -4-tz. 13
Steven B. Abbott
Legal Counsel

Approved as to form:

By:

General Counsel
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Approved as to form: SOUTHERN NEVADA WATER
AUTHORITY

By: By:

_______________________

ohn J. ntsminger Patricia Mulrov
Deputy General Counsel General Mr—

Approved as to form: COLORADO RIVER COMMISSION
OF NEVADA

T.crandell
By:_________

Jennif George M. Caan
Deputy Attorney General Executive Director
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Coyote Spring Valley Imported Intentionally 
Created Surplus  
Plan of Creation 
Calendar Year 2016 
 

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 Imported ICS, which 
allows a Contractor, as defined in the Guidelines, to introduce non-Colorado River System water 
from the Contractor’s state into the mainstream of the Colorado River for ICS credits. 
 
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.  On December 13, 2007, the Southern Nevada Water Authority (SNWA) and Colorado 
River Commission of Nevada (CRC) entered into a Forbearance Agreement with Lower Basin 
Contract holders.  Exhibit B of the Forbearance Agreement describes the State of Nevada 
groundwater rights in Coyote Spring Valley, which SNWA plans to use to create Imported ICS, 
and how the Coyote Spring Valley groundwater conveyed to Lake Mead will be determined. 
 
The SNWA and CRC entered into a Delivery Agreement with the United States of America on 
December 13, 2007.  Exhibit B 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 imported 

d. Proposed methodology for verification of the amount of water imported 
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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 B of the Forbearance 
Agreement. 

Project Description 
Coyote Spring Valley groundwater rights that will be utilized to create Imported ICS pursuant to 
this ICS Plan and Exhibit B of the Forbearance Agreement are groundwater rights permitted by 
the Nevada Division of Water Resources. 
 
Coyote Spring Valley is located approximately 50 miles north of the Las Vegas Valley and lies 
within Clark and Lincoln counties.  SNWA will convey permitted groundwater rights and 
possibly additional water rights granted by the Nevada Division of Water Resources through the 
SNWA Coyote Spring transmission system (Figure 1).  The groundwater will then be conveyed 
through the Moapa Valley Water District’s (MVWD) municipal supply system and discharged to 
the Muddy Valley Irrigation Company’s irrigation system and the Muddy River.  The water will 
then be allowed to flow down the Muddy River to Lake Mead.  The metered groundwater rights 
that flow to Lake Mead will be accounted for as Imported ICS. 

Term of Activity 
The term of activity for this ICS Plan is Calendar Year 2016.  SNWA may create Imported ICS 
credits from Coyote Spring Valley groundwater conveyed to Lake Mead during the next several 
years.  As Colorado River conditions, SNWA water demands, and operational strategies change, 
the amount of groundwater pumped from Coyote Spring Valley and conveyed to Lake Mead as 
Imported ICS may change.  Subsequent ICS Plans will be updated to reflect any changes. 

Estimate of Water Imported 
Based on current operational limitations and water rights, SNWA is planning to convey up to 
9,000 acre-feet (af) of Coyote Spring Valley groundwater rights to Lake Mead in Calendar Year 
2016. 
 
As outlined in Exhibit B of the Forbearance Agreement, the maximum amount of Imported ICS 
that may be created by SNWA from Nevada state water rights in one year is limited to 15,000 af 
from the following: 
 

1. 9,000 acre-feet per year pursuant to Permit Nos. 77291 through 77306 

2. Any effluent generated by the direct use of water rights specified in paragraphs 1 and 
2 above by the MVWD or other municipal agency outside of the Las Vegas Valley 
and treated and discharged to Lake Mead in accordance with all applicable state and 
federal laws. 
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Methodology 
Coyote Spring Valley groundwater is pumped and conveyed to the Muddy River channel 
downstream of the U.S. Geological Survey (USGS) 09419000 Muddy River near Glendale, NV 
gage in Lower Moapa Valley. The groundwater will be metered and will be in addition to 
SNWA’s Muddy River Tributary Conservation ICS water already in the channel.  Consumptive 
use by evapotranspiration in the Muddy River channel and Overton Wildlife Management Area 
will be accounted for in the Muddy River Tributary Conservation ICS - Certification Report. 

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

- Documentation of metered discharge to the Muddy River 

- Summary of Tributary Conservation ICS on the Muddy River, accounting 
for evapotranspiration in the Muddy River channel and the Overton Wildlife 
Management Area 

- Letter from the Nevada Division of Water Resources verifying the quantity 
of water conveyed from Coyote Spring Valley and discharged into the lower 
Muddy River system and to the Colorado River mainstream for the purpose 
of creating ICS 

Regulatory Approvals 
The Coyote Spring Well and Moapa Transmission System Project were evaluated under the 
National Environmental Policy Act in the Environmental Assessment and Finding of No 
Significant Impact/Decision Record dated June 22, 2007.  In addition, compliance under 
Section 7 of the Endangered Species Act was obtained through formal consultation with the 
U.S. Fish and Wildlife Service.  The Final Biological Opinion for the Coyote Spring Well and 
Moapa Transmission System Project was issued May 9, 2007.  SNWA has obtained a National 
Pollutant Discharge Elimination System (NPDES) permit for discharge of Coyote Spring Valley 
groundwater into the Muddy River from the Nevada Division of Environmental Protection. 
 
Nevada Revised Statute 533.030 declares that surface and groundwater rights conveyed to Lake 
Mead for the purpose of creating Intentionally Created Surplus are a beneficial use of Nevada 
water resources.
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Figure 1 – Coyote Spring Valley to Lake Mead, Groundwater Transmission System 
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Muddy River Intentionally Created Surplus (ICS) 
Tributary Conservation and System Conservation  
Plan of Creation 
Calendar Year 2016 

Introduction 

Intentionally Created Surplus (ICS) 
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, as defined in the Guidelines, 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.  On December 13, 2007, the Southern Nevada Water Authority (SNWA) and Colorado 
River Commission of Nevada (CRC) entered into a Forbearance Agreement with Lower Basin 
Contract holders.  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. 
 
The 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 
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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. 

Pilot System Conservation Program Participation (Pilot Program) 
On July 30, 2014, the U.S. Bureau of Reclamation and four municipal entities, the Central 
Arizona Water Conservation District, The Metropolitan Water District of Southern California, 
Denver Water, and SNWA entered into an agreement for a Pilot Program for funding the 
creation of Colorado River System water through voluntary water conservation and reductions in 
use.  
 
The Pilot Program funds projects that keep water in Lakes Powell and Mead through temporary, 
voluntary, and compensated conservation mechanisms. SNWA submitted a Pilot Program 
proposal to dedicate to the Colorado River System a portion of Muddy and Virgin River water it 
owns or otherwise controls to the Colorado River System in Calendar years 2015 and 2016, in 
lieu of creating Tributary Conservation ICS Credits. The proposal was selected for funding and 
SNWA entered into a System Conservation Implementation Agreement with the Bureau of 
Reclamation on June 4, 2015, to conserve a total of 15,000 acre-feet of Colorado River water in 
calendar years 2015 and 2016.  For each Calendar Year 2015 and 2016, SNWA will dedicate 
7,500 af of its Muddy and Virgin River water to the Colorado River System, in lieu of creating 
Tributary Conservation ICS credits.  The full duration of SNWA’s Pilot Program is two calendar 
years, 2015 and 2016. 
 
SNWA will use the approved methods consistent with the ICS program documented in Exhibit A 
of the Forbearance Agreement and described below to document the volume of conserved Virgin 
River water to be dedicated as Pilot Program water that will remain in the Colorado River 
System.    

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.  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).  The Muddy River Springs that form 
the Muddy River headwaters are regional springs with relatively consistent flows, consequently 
the Muddy River flows are also consistent.  The average annual flow of the Muddy River at 
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U.S. Geological Survey (USGS) gaging station 09419000 Muddy River near Glendale, NV, 
(Glendale Gage) for water years 1950 to 2014 was 30,572 acre-feet per year (afy). 
 
Muddy River water rights were decreed in 1920 and the decree allocated the entire flow of the 
river.  On the lower Muddy River, the entire flow of the river is diverted for agricultural use by 
the Muddy Valley Irrigation Company (MVIC).  SNWA owns and is leasing shares in MVIC.  In 
addition, SNWA leases and owns decreed Muddy River water rights on the upper reach of the 
Muddy River, which are not represented by MVIC shares.  For the purposes of this plan the point 
that separates the upper and lower Muddy River is the Glendale Gage.  
 
Muddy River water rights and MVIC shares controlled by SNWA will be conveyed to Lake 
Mead’s Overton Arm.  This water constitutes pre-June 25, 1929 water rights and represents 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. 
 
Tributary ICS Muddy River water conveyed to Lake Mead will pass through the historic points 
of diversion and either flow through the irrigation company ditches and return to the mainstream 
of the Muddy River further downstream or will remain in the mainstream of the Muddy River. 
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Term of Activity 
The term of activity for this ICS Plan is Calendar Year 2016.  SNWA anticipates receiving 
Tributary Conservation ICS credits 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 Tributary 
Conservation ICS is anticipated to increase.  Subsequent ICS Plans will be updated to reflect the 
acquired pre-June 25, 1929 water rights. 

Estimate of Water Conserved 
For Calendar Year 2016, SNWA anticipates creating up to 20,000 af of Muddy River Tributary 
Conservation ICS from SNWA controlled water rights described below. 
 

Upper Muddy River Water Rights 
 
1) Up to 2,001 afy leased from the Church of Latter Day Saints (LDS Lease) pursuant to 

Certificate Nos. 6795, 10944, 10951, 10952, and 10953 in 2016 (Figure 3) being leased by 
SNWA. 

2) Muddy River decree proofs V01619 and V01631, also referred to as the Cox and Mitchell 
Rights, for a total of 111 afy that SNWA acquired with the purchase of the Warm Springs 
Natural Area (Figure 3). 

3) Up to 1,040 afy pursuant to the Muddy River decree owned by SNWA (commonly referred 
to as the Hidden Valley rights) (Figure 4). 

4) Up to 3,700 afy pursuant to Permits 73482, 73483, and 73695 held in a long-term lease by 
the Moapa Band of Paiutes and subleased by SNWA from the Moapa Band of Paiutes 
(Figure 5). 

5) Up to 811 afy of decreed Muddy River water under Certificate 9609 which was acquired by 
SNWA (referred to as the Knox and Holmes right in this document) (Figure 6). 

6) Up to 3,000 afy pursuant to Certificates 7316 and 13851 held by MVIC and being leased by 
SNWA. 
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Lower Muddy River Water Rights (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 Glendale gage less the Upper Muddy 
River rights owned or controlled by SNWA that reach the gage (Figure 2). 
 
1) SNWA Owned MVIC Shares 

a) 1,009 preferred shares in the MVIC estimated to represent approximately 7,000 afy in 
2016. 

b) 2,839 common shares in the MVIC estimated to represent approximately 2,000 afy in 
2016. 

c) If additional shares are acquired, the water rights represented by the shares will be 
included in the year-end Certification Report. 

A portion of the shares owned by SNWA have a provision for the seller to lease the shares 
back from SNWA for agricultural use.  The amount of water being leased-back by sellers 
varies by year and is not known until just before the beginning of the water year when sellers 
must notify SNWA of their intention to lease the water back for agricultural use.  As an 
example, in CY 2014 approximately 1,800 af of purchased shares were leased back to the 
seller. 

 

2) SNWA Leased MVIC Shares 

a) The lease contracts for both preferred and common shares in MVIC are based on water 
years (October 1 to September 30) and can be subject to change. 

a) Approximately 200 preferred shares are expected to be leased in the MVIC from January 
through September 2016.  For planning purposes the lease of 200 preferred shares for 
CY 2016 are estimated to represent about 1,300 af. 

b) Approximately 400 common shares are expected to be leased in the MVIC from January 
through September 2016.  For planning purposes the lease of 400 common shares for 
CY 2016 are estimated to represent about 200 af. 

Pursuant to the System Conservation Agreement between SNWA and the Bureau of 
Reclamation, SNWA will dedicate 7,500 af of its Muddy and Virgin River water to the Colorado 
River System for Calendar Years 2015 and 2016, in lieu of creating Tributary Conservation ICS 
credits.   
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Methodology 
Muddy River Flows reaching Lake Mead will be calculated as follows: 

 
Flows measured by USGS at the 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 (Elevation 1,220 AMSL) 
 

• To calculate the consumptive uses of crops and phreatophytes in the Lower Muddy River, 
a combination of data from the Lower Colorado River Accounting System (LCRAS), 
Nevada Division of Water Resources’ (NDWR) Evapotranspiration and Net Irrigation 
Requirements for Nevada report, and locally measured reference ET data will be used. 

 
• If the total amount of water represented by the rights controlled by SNWA described in 

this ICS Plan 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 ICS Plan. 

 
• If the total amount of water rights described in this ICS Plan 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. 

 
• The total Muddy River flow reaching Lake Mead, as described above, includes flows at 

the USGS gage 09419507Muddy River at Lewis Avenue at Overton, NV  located just 
upstream of the OWMA and calculated underflow. 

 
A. Proof of Fallowed Land: 
 

To demonstrate the fallowing of land and the conservation of water, aerial photography 
will be acquired, verified, 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 NDWR and the Muddy River decree.  
On the attached maps, the original Place of Use (POU) is shown as a red polygon.  If a 
subsequent Proof of Beneficial Use (PBU) map was submitted to NDWR, the PBU 
boundaries are included as yellow polygons for reference.  PBU maps were not filed for 
all decreed rights, because they are not required for vested rights; implying beneficial use 
was initiated prior to the establishment of Nevada Water Law in 1905. 
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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 
ICS Plan, the Delivery Agreement and Forbearance 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 

- Calculations of the amount of pre-June 25, 1929, water rights reaching Lake 
Mead, including gage records of Muddy River flows  

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

- Letter from the NDWR verifying the quantity of water conveyed through the 
Muddy River system to the Colorado River mainstream for the purpose of 
creating ICS 

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.  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. 
 
Nevada Revised Statute 533.030 declares that surface and groundwater rights conveyed to Lake 
Mead for the purpose of creating Intentionally Created Surplus are a beneficial use. 
 
The NDWR issued State Engineer Order 1194 on July 15, 2008, regarding Tributary 
Conservation ICS on the Muddy River.  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: 
 

“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 - LDS Water Rights POU and PBU and Cox and Mitchell POU.  Aerial Photography December 2014 
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Figure 3 - Hidden Valley Decreed Water Right POU.  Aerial Photography December 2014
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Figure 4 - Moapa Band of Paiutes POU.  Aerial Photography December 2013
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Figure 5 – Knox and Holmes Decreed Water Right POU.  Aerial Photography December 2013
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Figure 6 - MVIC Decreed POU and PBU.  Aerial Photography December 2014 
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Virgin River Intentionally Created Surplus Tributary 
Conservation and System Conservation  
Plan of Creation 
Calendar Year 2016 

Introduction 

Intentionally Created Surplus (ICS) 
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, as defined in the guidelines, 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.  On December 13, 2007, the Southern Nevada Water Authority (SNWA) and Colorado 
River Commission of Nevada (CRC) entered into a Forbearance Agreement with Lower Basin 
Contract holders.  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. 
 
The 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 
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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. 

Pilot System Conservation Program Participation (Pilot Program) 
On July 30, 2014, the U.S. Bureau of Reclamation and four municipal entities, the Central 
Arizona Water Conservation District, The Metropolitan Water District of Southern California, 
Denver Water, and SNWA entered into an agreement for a Pilot Program for funding the 
creation of Colorado River System water through voluntary water conservation and reductions in 
use.  
 
The Pilot Program funds projects that keep water in Lakes Powell and Mead through temporary, 
voluntary, and compensated conservation mechanisms. SNWA submitted a Pilot Program 
proposal to dedicate to the Colorado River System a portion of Muddy and Virgin River water it 
owns or otherwise controls to the Colorado River System in Calendar years 2015 and 2016, in 
lieu of creating Tributary Conservation ICS Credits. The proposal was selected for funding and 
SNWA entered into a System Conservation Implementation Agreement with the Bureau of 
Reclamation on June 4, 2015, to conserve a total of 15,000 acre-feet of Colorado River water in 
calendar years 2015 and 2016.  For each Calendar Year 2015 and 2016, SNWA will dedicate 
7,500 af of its Muddy and Virgin River water to the Colorado River System, in lieu of creating 
Tributary Conservation ICS credits.  The full duration of SNWA’s Pilot Program is two calendar 
years, 2015 and 2016. 
 
SNWA will use the approved methods consistent with the ICS program documented in Exhibit A 
of the Forbearance Agreement and described below to document the volume of conserved Virgin 
River water to be dedicated as Pilot Program water that will remain in the Colorado River 
System.       
 

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.  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 headwaters of the Virgin River are in southwestern Utah, and the river flows through 
Arizona and Nevada, before terminating in Lake Mead (Figure 1).  The average annual flow of 
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the Virgin River entering Nevada at U.S. Geological Survey gaging station 09415000 Virgin 
River at Littlefield, AZ for water years 1930 to 2014 was 173,722 acre-feet per year (afy). 
 
Nevada state water rights that pre-date the Boulder Canyon Project Act 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 
(NDWR). 
 
Agricultural water rights acquired by SNWA will be conveyed to 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 purposes or could have otherwise been diverted from the 
Virgin River and fully consumed by 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 
rights controlled and documented by SNWA to flow to Lake Mead will be accounted for as 
Tributary Conservation ICS. 

Term of Activity 
The term of activity for this ICS Plan is Calendar Year 2016.  SNWA anticipates receiving 
Tributary Conservation ICS credits 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 Tributary 
Conservation ICS is anticipated to increase.  Subsequent ICS 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: 

 
1) Bunkerville Irrigation Company:   

a) 1,038 shares representing approximately 7,500 afy of surface water rights.   

b) These shares are owned and leased by SNWA.  The lease contracts are based on water 
years (October 1 to September 30) and can be subject to change. 

2) Mesquite Irrigation Company:   

a) 873 shares representing approximately 7,500 afy of surface water rights.   

b) These shares are owned and leased by SNWA.  The lease contracts are based on water 
years (October 1 to September 30) and can be subject to change. 

3) 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). 
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If additional shares or water rights are acquired, they will be included in the year-end 
Certification Report.  
 
For Calendar Year 2016, SNWA anticipates creating up to 17,000 af of Tributary Conservation 
ICS with the above rights which pre-date June 25, 1929. 
 
Pursuant to the System Conservation Agreement between SNWA and the Bureau of 
Reclamation, SNWA will dedicate 7,500 af of its Muddy and Virgin River water to the Colorado 
River System for Calendar Years 2015 and 2016, in lieu of creating Tributary Conservation ICS 
credits.   

Methodology 
Because the acreage represented by the water rights SNWA controls is 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, aerial photography 
will be acquired, verified, and analyzed periodically 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.  On the attached maps, the original Place of Use (POU) is shown as a 
red polygon.  Subsequent Proof of Beneficial Use (PBU) maps were submitted to NDWR 
in support of additional permits and are included as yellow polygons on the maps for 
reference. 
 

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 
ICS Plan, the Delivery Agreement and Forbearance Agreement.  The Certification 
Report will be submitted to the Secretary in the year following the creation of the 
ICS. 
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ii. The Certification Report, at a minimum, will include: 
 

- Proof of acreage fallowed using aerial photography and GIS 

- 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 NDWR verifying the quantity of water conveyed through the 
Virgin River to the Colorado River mainstream for the purpose of creating 
ICS 

 

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.  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. 
 
Nevada Revised Statute 533.030 declares that surface and groundwater rights conveyed to Lake 
Mead for the purpose of creating Intentionally Created Surplus are a beneficial use. 
 
The NDWR issued State Engineer Order 1193 on July 15, 2008, regarding Tributary 
Conservation ICS on the Virgin River.  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.  
 

“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 showing Places of Use (red) for Pre-BCPA Water Rights  
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Figure 2 - Bunkerville Decreed Place of Use (red) and Proof of Beneficial Use (yellow).  Aerial Photography December 2014 
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Figure 3 - Mesquite Decreed Place of Use (red) and Proof of Beneficial Use (yellow).  Aerial Photography December 2014  
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Figure 4 – Riverside Certificate 1153 Decreed Place of Use (red) and Proof of Beneficial Use (yellow).  Aerial Photography December 2014 
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Virgin River Intentionally Created Surplus Tributary 
Conservation and System Conservation 
Plan of Creation 
Calendar Year 2017 

Introduction 

Intentionally Created Surplus (ICS) 
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, as defined in the guidelines, 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.  On December 13, 2007, the Southern Nevada Water Authority (SNWA) and Colorado 
River Commission of Nevada (CRC) entered into a Forbearance Agreement with Lower Basin 
Contract holders.  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. 
 
The 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. 

Pilot System Conservation Program Participation (Pilot Program) 
On July 30, 2014, the U.S. Bureau of Reclamation and four municipal entities, the Central 
Arizona Water Conservation District, The Metropolitan Water District of Southern California, 
Denver Water, and SNWA entered into an agreement for a Pilot Program for funding the 
creation of Colorado River System water through voluntary water conservation and reductions in 
use.  
 
The Pilot Program funds projects that keep water in Lakes Powell and Mead through temporary, 
voluntary, and compensated conservation mechanisms. 
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ICS Plan 
The Guidelines, Forbearance Agreement, and Delivery Agreement require that 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 

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 

Tributary Conservation ICS 
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.  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 headwaters of the Virgin River are in southwestern Utah, and the river flows through 
Arizona and Nevada, before terminating in Lake Mead (Figure 1).  The average annual flow of 
the Virgin River entering Nevada at U.S. Geological Survey gaging station 09415000 Virgin 
River at Littlefield, AZ for water years 1930 to 2015 was 172,664 acre-feet per year (afy). 
 
Nevada state water rights that pre-date the Boulder Canyon Project Act 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 
(NDWR). 
 
Agricultural water rights acquired by SNWA will be conveyed to Lake Mead’s Overton Arm.  
The pre-June 25, 1929 water rights conveyed to Lake Mead represent the full right that is and has 
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been historically used for agricultural purposes or could have otherwise been diverted from the 
Virgin River and fully consumed by 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 
rights controlled and documented by SNWA to flow to Lake Mead will be accounted for as 
Tributary Conservation ICS. 

System Conservation Pilot Programs 

Virgin River Post 1929 Pilot Program 
 
On October 17, 2016 SNWA entered into an agreement with the Bureau of Reclamation for a 
Pilot Program to conserve up to 860 af per year of the Post-1929 Virgin River surface water 
rights that SNWA controls in BIC for CY 2017.  
 
SNWA will use the approved methods consistent with the ICS program documented in Exhibit A 
of the Forbearance Agreement and described below to document the volume of conserved Virgin 
River water to be dedicated as Pilot Program water that will remain in the Colorado River 
System 

Term of Activity 
The term of activity for this ICS Plan is Calendar Year 2017.  SNWA anticipates receiving 
Tributary Conservation ICS credits 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 Tributary 
Conservation ICS is anticipated to increase.  Subsequent ICS 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: 

 
1) Bunkerville Irrigation Company (Figure 2):   

a)  961 shares representing approximately 7,600 afy of Pre-1929 and 1,500 afy of Post-1929 
surface water rights.   

b) These shares are owned and leased by SNWA.  The lease contracts are based on water 
years (October 1 to September 30) and can be subject to change. 

2) Mesquite Irrigation Company (Figure 3):   

a) 946 shares representing approximately 6,700 afy of surface water rights.   

b) These shares are owned and leased by SNWA.  The lease contracts are based on water 
years (October 1 to September 30) and can be subject to change. 
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3) 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 4). 

 
SNWA is considering leasing additional shares in both irrigation companies. If additional shares 
or water rights are acquired, they will be included in the year-end Certification Report.  
 
For Calendar Year 2017, SNWA anticipates creating up to 20,000 af of Tributary Conservation 
ICS with the above rights which pre-date June 25, 1929. 

Methodology 
Because the acreage represented by the water rights SNWA controls is 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, aerial photography 
will be acquired, verified, and analyzed periodically 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.  On the attached maps, the original Place of Use (POU) is shown as a 
red polygon.  Subsequent Proof of Beneficial Use (PBU) maps were submitted to NDWR 
in support of additional permits and are included as yellow polygons on the maps for 
reference. 
 

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 
ICS Plan, the Delivery Agreement and Forbearance 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 
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- 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 NDWR verifying the quantity of water conveyed through the 
Virgin River to the Colorado River mainstream for the purpose of creating 
ICS 

 

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.  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. 
 
Nevada Revised Statute 533.030 declares that surface and groundwater rights conveyed to Lake 
Mead for the purpose of creating Intentionally Created Surplus are a beneficial use. 
 
The NDWR issued State Engineer Order 1193 on July 15, 2008, regarding Tributary 
Conservation ICS on the Virgin River.  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.  
 

“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 showing Places of Use (red) for Pre-BCPA Water Rights  
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Figure 2 - Bunkerville Decreed Place of Use (red) and Proof of Beneficial Use (yellow).  Aerial Photography December 2015 
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Figure 3 - Mesquite Decreed Place of Use (red) and Proof of Beneficial Use (yellow).  Aerial Photography December 2015  
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Figure 4 – Riverside Certificate 1153 Decreed Place of Use (red) and Proof of Beneficial Use (yellow).  Aerial Photography December 2015 
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377 

1 

2 

3 

IN THE TENTH JUDICIAL DISTRICT COURT OF THE STATE OF NEVADA. 

IN AND FOR THE COUNTY OF CLARK. 

4 MUDDY VALLEY IRRIGATION COMPANY, a 
corporation, NEVADA LAND & LIVESTOCK 

5 COMPANY, a corporation, SAMUEL H. WELLS, 
JOHN F . PERKINS and ELLEN C . PERKINS, 

6 ' his wife, 

7 

8 
Va. 

Plaintiffs 

MOAPA&. SALT LAKE PRODUCE COMPANY, a 
9 corporation, GEORGE BALDWIN and ALETriA 

· L, BALDWIN, his wife, ISAIAH COX and ANNA 
10 M, COX, his wife, JOSEPH PERKINS and 

KATHRYN PERKINS, his wi!e, D. H. LIVINGSTON 
11 and RICHARD SMITH, G. S. HOLMES and JULIA 

MAY KNOX, W. J . POWERS and MARY A. POWERS, 
12 his wife, SADIE GEORGE, LOS ANGELES & SALT 

LAKE RAILROAD COMPANY, a corporation, and 
13 WALKER D. HINES, as Director General of 

Railroads, and JAC~B BLOEDEL. 
14 Defendants. 

15 AND 

16 IN THE MATTER OF THE DETERMINATION OF THE RELATIVE 

17 RIGHTS IN AND TO THE WATERS OF THE MUDDY RIVER . 

18 AND ITS TRIBUTARIES IN CLARK COUNTY, STATE OF 

19 NEVADA' 

20 ) ) -------- - -------------------000------------------------ ---( ( 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

JUDGMENT . AND DECREE. 

The above entiped action and the above entitled matter 

having come on fo'r hearing before the Court on the lOth day 

of March, 1920, all of the parties to said action, appearing and 

being represented in co\n.'t by their r espective attorneys, and 

J .. G .. Scrugham, the State Engineer of t.he 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 

- I-
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14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

matter having been continued !or :£urther hearing and determination 

and have now come on for hearing this l .Z th day of March, 192.0, 

all of the partlea to the above entitled action appearing and being 

represented in open court by their respective attorneys! 

And it appearing that on the 2.3rd 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 tit le of the 

court and cause was in words and !igul:'es following to-witt 

STIPULATION 

The parties to the above entitled action, by their re-

spective attorneys, for the purpose of settling and determining as 
. . 
be tween themselves the iss:ues in said action, do hereby stipulate 

and agree as follows : 

l. That the defendants in this paragraph named, their gl:'antora 

and predecessors in interest, have diverted and appr opriated from 

the Muddy·River, its head waters, sources of supp ly 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 !or use thereon, the respective a.mounts o! wat ar herein speci-

ifled. 

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, ! or 

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 Kathryn Perkins, his 

wife, for use upon the lands described in their se.parate Answer, 

30/70 of a cubic foot of water per second •. 

The defendants, G. S. Holmes and Julia May.Knox, for use 

upon the lands described in their separate Answer, 1 and 25/70 of 

a cubic foot of water per second. 

The defendants, Isaiah Cox and Annie Cox, his wife , for 

use on ten acres of land described in their separate Answer, 10/70 

of a cubic foot of water per s.econd. Provided, that if the State 

Engineer in his adjudication shall find that because of the situation 

of said land, and the small stream. or small 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 amount 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 deacribed in their separate Answer , and for 

2 and 8/10 acres situate in the NW l/4 of the SE 1/4 and theN. E. 

1/4 of the S~ 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 o{ 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 acres of said lands , be(ng 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, !or use on 2.1 acres of 

land situate in the West side of the S, E. l/4 of theN. E . l/4, of 

Section l, Township 15, South, Range 65 East, 21/700 of a cubic 

foot of water per second. 

The defendants, Los Angelea and Salt Lake Railway and 

Walker D, Hines , as Director General of Railroads; are entitled 
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to take from the Muddy River, by the pumping plant of said Rallroad 

at Moapa, such amount of water as the State Engineer may find has 

by said Railroad been lawfully appropriated for any beneficial use 

at Moapa. Subject, however, to contest by any party hereto and to 

an appeal from such finding and review thereof by the Court . 

The above volumes or anounts 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 may select or approve. 

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

George ~aldwin 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 vol=e of the 

Muddy River, or interfere with the ri ghta of any of tbe 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 October · 1, 1919, and thereafter no further development of 

water, or additional use of water, shall be made on or for said 

lands which in any way diminishes the flow of the waters of the 

Muddy River, or impairs the r ights 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 Hecond, and no more, measured at 

place of diversion or such 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. PerkiQs, his wife and 

their grantors and pTedecessors in interest, have div·erted and 

appropriated from the Muddy River, its head waters, sources of 

supply and tributaries, for use on the lands hereinafter described 

or referred to, all of the waters flowing therein or therefrom, 

save and ,except the several aznounts specified in paragraph 1 and 

3 hereof. The said plaintiffs Perkins are entitled to water for 

the irrigation of two acres of ground at or near St. Thomas, in 

theN. E 1/4 of the S. E. 1/4, of Section 10, Township 17 South, 

Range 68 East, which water ls diverted from the River and 

conveyed to their land by aald Muddy Valley Irrigation Company, 

The said Muddy Valley Irrigation Company is and at the 

time of the commencement of this action was the' legal owner of 

the rights to divert, ~onvey and use all of said waters of sald 

Riv~r , its head waters, sources . of eupply and tributaries , save 

and except the rights here:t:nbe!bre specified and described, and to 

divert said waters , convey and distribute the same to its present 

stockholders, and future stockholder11, and other perso.ns who may 

h.11-ve acquired or who may acquire temporary or permanent rights 

through said Company, for the varloue purposes described in the 

Complaint, and upon the land situated as stated in the Complaintj 

and that its stockhol~era are the equitable owners of rights to 

use said waters in accordance with its articles and amended 

Articles of Incorporation, and its By Laws, and the accepted uses 

and practices of a aid corporation. 
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That the part ies 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 cwnulate the sam·e or 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 time 

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 divers':Lon of 

the defendants Hohnes and Knox the flow in the stream shall be 

maintained substantially constant, subject to seasonal variations, 

but only in so far as the parties named in paragraph l can be held 

to be responsible for the fluctuations of said strean1. The whole 

of SF~oid River system 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 streaJnj 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, will, subject to said supervision and general control, 

distribute and control the distribution of the waters diverted and 

conveyed by ita works to its stockholders and other pe:tsons obtain

ing water by means thereof, Such head gates, measuring devices, 

etc., 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 
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in· case of ~f. extraordinary obstruction, such as the formation of 

Hme beds or deposits, in the channel of the stream, the sa.Ine 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 andheld to be ve$ted rights, acquired by valid appropria-

tion and beneficial use prior to March l, 1905, and by continued, · 

uninterrupted use since said date, and shall be considered as 

equal in rank, without one havi~g 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. Ali abnormal losse!j from the flow of said stream shall 

be pro rated and shared among. the parties hereto. Abnormal losses 

shall include such as any substantial loss from the permanent flow 

of the stream, caused by some cataclysn1 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 dinlinutlon 

ih the flow available for appropriation by any of the parties . Any 

diversion of water by the Indian Reservation, or the inhabita1.1ts 

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 

said Indian Reservation, or any water which in the final adjudicat-

ion 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 loss occur at any time the pr_o" 

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 de.fendants, Llvingston and Smith, 160/3169 thereof. 

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

The defendants Holmes and Knox 95/3169 thereof. 

The defendants, Cox and wi!e, 10/3169 thereof. 

The defendants, Powers and wiie, 2.9/3169 thereof. 

The defendant, Sadie George, 2./3169 thereof, 

And the Plaintiff, Muddy Valley Irrigation Company 

2.672/3169 of such loss. 

9 • . An 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 S~atutes of Nevada, of 1913, approved March 2.2., 1913, and 

all acts amendatory thereof. The order shall direct that said 

State Engineer in making such adjudication shall as between the 

parties to this Stipulation, and in determining their relative 

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

terms ana 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 r.~lative 

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 actio:n, a~d the legal organization of a Water District 

embracing the Muddy River Valley, and the legal appointment of a 

Water Commissioner, therefor, the parties themselves 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 ·inconsiat· 

ent with this Stipulation. Said Water Commissioner shall be selected 

by a representative of the Muddy Valley ~rrigation 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 appointment of the Water Commissioner. 

The salary and expenses of such Water Commissioner shall be borne 

by the parties hereto in the s~e 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 person 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 .• 

ll. An Order shall also be entered, binding on all of the 

parties hereto, modifying the terms of the temporary injunction 

heretofore 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 rieht given by this 

Stlpulatlon to any other party and from violating any of the t erms 

and conditions . and agreements o£ this Stipulation, or any part there-

of. 

ll. Each party shall pay its or his own costs in this action, 

but the costs and expenses of the adjudication of the St.ate Engineer , 

including any surveys or maps made by him, shall be borne by the 

respective parties, ln accordance with the Statutes of this State. 

But in determining the Water Right and acreage against which such 

expense shall be as.sess.ed the numerators in the fractions in 

paragraph eight shall as between these parties be deemed to be the 

nwnber of acres to be irrigated by the respective parties. 

Dated this Z3rd day of April, A, D., 1919 . 
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A. S. Henderson, 
Brown & Belford 

Attorneys for Plaintiffs .. 

F. R. McNamee and 
Leo A . McNamee 

Attorneys for ali defend ants, 
except W. J. Powers and Mary 
Powers. 

C . D. Breeze 
Attorney for b e:Iend a nts, 
W. J . Powers and Mar,yPowers. 

That on the said Z3rd day of April, 1919, a n order 

was made and entered by the Court ln ~he above entitled action 

referring to the State Engineer of the State of Nevada the. 

sald action for an adjudication of the water ·rights of the Muddy 

River, its head waters and tributaries and providing that the 

said State Engineer in making such adjudication should, as 

between the par~ies to said Stipulation, in determining their 

relative rights, as .between themselves, 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 certl~ 

fied , was delivered to said State Engineer and thereupon the said 

State Engineer proceeded ln accordance with said order and with 

the provisions of the Statutes of the State of Nevada to make an 

adjudication of said M1-1ddy 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 thereafter 

and on the 21st day of January 1920, said State Engineer made 

his order of determination entitled "In the matter o! the deter-

mination of the relative rights in and to the waters o! the Muddy 

River and its tributaries in Clark County, State of Nevada. 11 

That on the 26th day o! 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 

lOth day of March , 1920, 10 o'clock A.M. of said day, as the 

time for hearing the matter of said 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 lOth day of March, 1920, the defendant 

Jacob Bloedel, a claimant of a water right on 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 

his attorneys and it was stipulated that he should be deemed 

to. have made a claim for water right in said Muddy .River without 

further pleading; and also on said date it was stipulated that 

the defe,ndants Isaiah Cox and Anna Cox his wife, who app_eared 

to the sati.sfaction of the court to have become the 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 sa'id 'lOth day of March, 1920 there was made and filed in 

said action a stipulation S\llplemental to said 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 STIPUJ,A TION OF 
APRIL 23, 1919. 

WHEREAS, since the making and filing of a stipulation 

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 actlon and has duly 

appeared therein by .F' , R . McNamee and Leo A. McNamees his attorneys; 
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AND. WHEREAS, since the making of said stipulation the 

rights of J. H. Mitche 11, and the lands belonging to him have been 

sold and conveyed to Isaiah Co:x: 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 che 11 to Cox and wife, and providing that the same may be 

considered as having been made in this action without furthe:ri 

pleading, 

AND WHEREAS, in view of the foregoing premises it is 

deemed desirable to supplement and amend the said stipulation of 

April Z3rd, 1919 . 

The parties to the above entitled action by their respect

ive attorneys do hereby agree and stipulate as follows: 

l. The said defendant, Jacob Bloedel, and the said 

defendants, Isaiah Cox and Anna M. Cox, his wife, in behalf of the la.nd 

and water rights · so acquired from Mitchell, do hereby assent to and 

make themselves parties in all respcc~s to the said stipulation of 

Aprll Z3rd, 1919, except as the same is changed and amended here

inafter. 

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

decessora ln interest have diverted and appropriated from the Muddy 

River, its headwaters, sources of supply and tributaries, and the 

said defendant, Bloedel, is entitled to divert from said river 2/70 

of one cubic foot of water per second, for use· upon the NE l/4 of 

the NE l/4 of Sec. 21, T. 14 S. R. 65 E. M. D . B . & M . 

The defendants, Isaiah Cox and Anna M. Cox, his wife, · 

their grantors and predecessors in interest have dive:ted and 

appropriated £rem 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 stipulation of 

April 23rd, 1919, 3/70 of one cubic foot of water per second for 

use upon said land in the N:Wl/4 of the NE l/4 of the N, E. 

l/4 of Section 16 T. 14 S, R. 65 E. M, D. B. & M., the same being 
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the land acquired by said defendants Cox and wife !rom J. H. 

Mitchell. 

3. Paragraph 3 of said stipulation of April 23rd, 1919, is 

amended to read as !ollowa1 

11 " the Indian Reservation,, situate above Moapa, and 

the inhabitants the reof, are entitled to divert fron1 the waters 

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, measured 

at the place of diversion, or such place as the State Engine.er or 

Water Commissioner, may select." 

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 as follows1 

11If any such abnormal loss occurs at any tinle the pro

rata share of such loss to be borne by each party shall be as 

fo llows: 

T he defendants , Baldwin and Wife, shall bear 16/3169 of 

such loss; 

The defendant Moapa and Salt Lake Produce Company 

155/3169 thereof1 

thereof." 

The defendants Livingston & Smith 160/3169 thereof; 

The defendants P erkins and wife 30/3169 thereof I 

The defendants Knox and Holmes 95/3169 thereofl 

· The defendants Cox and wife 13/3169 thereof; 

The defendants Powers and wife 29/3169 thereof& 

The defendant Sadie George 2/3169 thereof1 

The defendant Jacob Bloedel 2/3169 thereof; and 

The Plaintiff Muddy Valley Irrigation Company 2667/3169 

5. In P aragr aph 8 of said stipulation of Apri.l 23rd, 19 19, 

is amended, so that the· definition of abnormal losses from the flow 

of said strea.J:n wherever the figures 1, 25 occur, the same shall be 

struck out and the figures 1. 242 substituted therefbr . The parties 

hereto do not admit or recognize any rights to the use of the 

13 . 
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Muddy River by or for the Indian Reservation and th!'l inhabit

ants thexeof, 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 po.ssible diversion 

of a greater a.znoU\t 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 23rd, 1919, 

ia 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 twelve of the 

amended complaint herein and under any certificate 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 i{l 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 sum.mer 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 !rom and including the 1 at day of October ~o and 

including the following 30th day of April, 
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8. It is understood and agreed that the cunounts of water 

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, heauwaters 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 Apr il 23rd, 1919 and of t his 

supplemental stipulation as said order of determination may define 

or effect the rights of the parties to the above en tltled act ion 

and any final decree entered herein shall, in determining the 

relative rights of the parties hereto follow and give effect to 

the terms ef the said new stipulation. 

DATED this l Oth day of March, 1920. 

A. S. Henderson 
Brown & Belford 

Attorneys for P lamtdi 

F. R . McNamee & 
Leo A . McNamee 

Attorneys for Defendants 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 lOth day 

of March, 1920 and witnesses were sworn and testified for and on 

behalf of the said excepting parties and documentary and other eviden-

ce was introduced in support of said exceptions and thereupon the 

court made and entered an order requiring the State Engineer to make 

a further determination of the waters of the said Muddy Rive r and its 

tributaries, subject to instructions of the court which wer e embodied 

1n such order 1 and thereafter, to-wit , on the 11th day of March, 1920 

said Stat e 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 Cou1·t. 

And U1e above entitled action and the above entitled 

matte1· and the said origirlal and said further and supplemental 

order of determination of the State Engineer in said matter 

having now cane on for hearing and the Court having considered 

the pleadings of the partie s , the oral and documentay e vidence 

heretofore taken herein, and the stipulations of the parties 

filed herein, a nd written findings having been waived by attorneys 

for the respective parties, thereupon, upon motion of the 

attorneys for plaintiffs and defendants, 

It is by the Court ORDERED, ADJUDGED AND DECREED 

as follows: 

Firat: That the said order of determina tion of the 

State Engineer in the matter of the determination oi the relative 

rights in and to the waters of the Muddy River and tributaries 

in Clark County, State of Nevada, as an"'ended and modified by the 

said further and supplemental order of determina tion, and the said 

further and supplemental order of determination be and the same 

hereby are afflrmed and confirmed. Wherever the said further and 

supplemental order of determination differs from, changes,. modifies , 

or is in conflict with the original ordel.' of determination, the 

said 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 dec::-ee of this court and the same 

as so modified is hereby affirmed . A copy of said original order 

of determination marked 11 Exhibit "A" and a copy of said further 

and supplemental order of determination marked 11~lbit 1 
B

11 
are 

annexed to this decree and are made parts hereof as if set forth 

at length herein, Hereinafter in tl"'is decree whenever the order 

of determination is referr ed to i t 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 f ormer as amended, changed and modl!ied by the latter. Said 
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order of determination shall and does defin.e the rights of the 

parties nru:ned there in except as hereinafter in this d ecree 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 a:nd tributaries for use upon the lands described in their 

several answers and specifically desc ribed in the order of deter 

mination and the said parties are respectively entitled to divert 

to said lands for use in the irrigation thereof, the respective 

amounts of water herein set!orth: 

The defendants George Baldwin and Aletha Baldwin his wif 

, 2286 of o~e cubic foot of water per second . 

The defendant Moapa and Salt Lake Produce Com.pany 2.21 

cubic feet per second. 

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

2 . 286 cubic feet'per second. 

The defendants Joseph Perkins and Kathyrn Perkins, his 

w ife , . 428 cubic feet per second. 

The defendants G . S. Holnles and Julta May Knox, 1. 357 

cubic feet per second. 

The defendants Isaiah Cox and Anna Cox hi.s 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 detennl.nation • 043 of a cubic foot per se.~ond. 

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. 

l'he defendant, Los Ange les & Salt Lake Railroad Compan 

for the use specified in the order of determination, . 04646 of a 

cubic foot per second. 
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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 plaintl!f, John F. Perkins, . • 0286 of a cubic foot 

per second. 

The pla intif£, Muddy Valley Irrigation Company, for 

use during the swnmer season, as hereioaiter defined and as 

defined in said order o£ determination, upon the lands described 

in said order of dete rmination , 36.2588 cubic feet per second, 

which said amount includes the amount of water for su:cnmer use 

allowed by State Engineer's c ertificate No. 59. Said company is 

also the owner of th e 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 is sued .by said State Engineer upon said Company's 

application No. 1611 - the several amounts of water allowed by said 

certificate or permit s for winter use. 

Third: That the Moa pa Indian Reservation has diverted 

and appropriated from the said Muddy River for use upon the lands 

of said reservation and is ent it ted to divert upon said lands 

for uae 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 a ll 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 aioresaid dur-ing both the summer and winter seasons. 

Fifth: That the duty of wate r allowed for all land 

in the Mu<Hy Valfey except on the Moa pa Indian Reservation shall 

be one cubic foot per sccood of flow to 70 acres for the summer 

irrigation season which ls defined as extending from May lat to 

October 1st, and one cubic foot per second flow to 100 acres for 

the winter irrigation season which is defined as exfending from 

October lst to May lat. On ~;;aid Indian R eservation the duty of 
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water allowed is 1 cubic foot per second How to 70 acres for 

the au.mmer irrigation season which is defined as from April let 

to October 1st, and one cubic foot per second flow to 100 acres 

for the winter irrigation season which is defined as from October 

1st 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 under stood to include and define the amount 

of all the w·aters 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 trib

utaries, springs, head waters or other sources of supply, including 

waters claimed to have b een developed heretofore by any of the said 

parties. All measurements of amounts to which the said several 

parties are entitled except that awarded to the Moapa Indian Reser

vation stall be made at the pld.ces of diversion or as near thereto 

as practicable or convenient, as the State Engineer or Water 

Com.missinner may select or approve . On said Indian Reservation 

all m~sure:ments 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 se lect 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 cubk 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 bas not and 

does not diminish the flow or volume of the Muddy River or interfere 

with the ri ghta of any of the other parties to the above entitled 

action or the Moapa Indian Reservation. 
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Seventh: Thar, as betwee n the parties to the above 

entitled action, the Muddy Val.lcy 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 canplaint and more particularly described 

in the order of determination, all the waters of said Muddy River, 

its head waters, srurcea 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 ita 

present stockholders and to its future stockholders and to other 

persons who have acquired or who may hereaiter acquire temporary or 

permanent rights from said Company, !or the various purposes 

described in ftie 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 

equitable owners of rights to use said waters in this decree and 

by the order· o( 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 partie a to this action and except 

against the rights awarded the Indian Reservation and the Inhabit-

ants thereof, all of the water rights emunerated as belonging to 

the parties to the action shall be deemed and held to J?e and are 

here_by decreed to be vested rights acquired by valid appr<priation 

and beneficial use prior to March let, 19.05, and by continued un

interrupted use since said date and shall be coosidered as equal 

in rank without anyone having any priority 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 

Stock 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. 1611. 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 said 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 

ReseiVation shall be deemed and held to be vested rights acquired 

by valid appropriation prior to March 1st, 1905 and by uninter

rupted use thereafter and shall, to the extent decl"eed and allotted, 

rank, as equal in priority with all the other l"ights, allotted, 

awal"ded and decreed to the said several parties, except those 

gl"anted by the said certificates' or pe=its. 

Ninth: That the defendants in said action shall not be 

required to take Ol" use the waters in said rivel" in continuous 

flow, but may cumulate the same or any part thereof in rotation 

and turn pel"iods, with the approval of the Water Commissioner, and 

subject to his contl"ol and direction and under such rules and 

regulat_ions 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 Knox, the flow in the s.tream shall be 

maintained substantially constant, subject to seasonal variat"ions, 

only, however, in so far as the defendants can be held to be 

responsible for the fluctuations of the stream. The whole of said 

river system 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 provided by law, as a fully 

adjudicated stream; but it i.s the intention het·eof, and it is hereby 

decreed that, so far as practicable, the stream shall be treated 

as 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 engineer 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 wat era 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 

"narrows", 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 the wa ter conunissioner and the expenses there

of paid 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 losoes shall be borne b,Y the parties 

to said action, pro rata in the proportions nan1ed and set forth 

in paragraph 4 of sai.d 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 detern'lination, 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 conswnes and 
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exhausts all of the available flow of the said Muddy River, its 

head waters, sources of supply and t ributaries . 

Thirteenth: That the salary and the expenses of any 

water commissioner, who may be appointed to supervise, control 

and regulate the distribution of the wate r a 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 tosses set 

forth in paragraph 4 of said supp~emental stipulation. Ii in the 

opinion of the State Engineer a suitaole and competent water 

commissio ner cannot be employed at the salary fixed by statute, 

the State Engineer is authorized to fix the salary of the Water 

Commie sioner in such axnount as he may determine to be reasonable, 

subject, in case of objecUon by any of the water users, to the 

approval of the Judge of the above entitled C ourt. The State 

Engineer may also allow such expenses of such water commissioner as 

he may deem necessary or proper to be incurred in the performance 

of the _dutie a of such water commies ioner , 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 

fran any party for his, her or its pro rata share of such salary 

or such expenses ofthe w ater commissioner shall be paid by the 

party at the tinea 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 11hall be deemed a 

violation of this decree and a contempt of Court, and. shall be 

punished accordingly, o r the same may be deemed a debt and collect 

ed by civil proces s . 

Fourteenth: That each of the parties to this action his, 

her or its grantees and s uccessors in Lnterest and every person 

acting under his, her or its dh·ection or control be and hereby 

is perpetually restrained and e njoined from in any way interfer -

ing with or in any way impairing any right given or awarded or 
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decreed by thi1:1 decree to any other party and fran violating 

any of the provisions of this decree, and ls also perpetually 

restrained and enjoined from opening, closing, changing or 

interfering wth any headgate or water box established by or 

under the order of the State Engineer or Water Commissioner 

without the authority of said State Engineer or Water Commiesioner, 

and also from using water or conducting water into or through hie, 

her or its ditch which has not been awarded to such 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 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 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. 

/s/ Wm. E. Orr 
District Judge. 
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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 allotment<! of the waters of the Muddy River 
stream-system, as attached hereto, covers all claims filed in the office 
of the State I~ngineer as provided for by law, and also an allotment to 
the Moapa Indian Reservation. Although duly notifil'd of the pend
ing adjuclication proceedings in the Htatutory manner, the United States 
Indian Service authorities did not file a claim and state that they 
refuse to recognize the authority of tho State of Nevada to determine 
the water rights of tho Moapa Ind ian Reservation. In the absence of 
any showing on part of the United States Indian Service, the State 
Engineer has based the Moapa Indian Rc~crvation allotment · on the 
official investigations and reports made in the year 1906 by Henry 
Thurtell, at that time State Buginuer of Nevada. These reports gave 
the Moapa Indian Reservation au nllotmt>nt of wate1: ~ufficient to prop
erly irrigate an art!n of 87 acrell, whiuh Wlls found to be the full area 
on the Reservation entitled to a v<>st<!d wnttlr right. under the law of 
the State. 
(a) Duty and poillt of d·iversion defiued. 

'rhe duty of water allowed for all laml in the Muddy River Valley 
shall be 1 c.f.ll. flow to 70 acres for the :mmmcr irrigation season from 
Aprill to October 1 and 1 c.f.ll. flow t.o 100 acres for the winter irriga
tion seuson from Outober 1 to April 1. 

'l'he volumes or amounts of water allotted an<l to which it is agreed 
the r~:~spective parti<!H ure entitled shall be understood to include Emil 
defiM the amount of aU the waters now or heretofore rightfully used on 

· the lands given in the tabulation whether diverted directly from said 
Muddy River or from its tributaries, !ipringl!, headwaters or other 
sources of supply, including water claimed to have been developed 
heretofore by any of the said parties. AH measurements of amounts 
diverted arn to be mude at the point where the main ditch enters or · 
becomes adjacent to the land to be irrigated or as near thereto as prnc-

. ticable, as the State Engiuecr or water commissioner may select or 
approve. 
(b ) Bald·win Spri .. ng flow defined. 

:rhe 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.f.l. •hrniflea eubie foot per eeeond. 
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Such development :mtl usc of tltis amount of wate!' has not and do•.•-; not. 
diminish the flow or volume of the Mudtly Ri ver, or interfere with 
the right~ of auy other water users on the stream-srstem. No further 

. development of \\"ater oo the heau of the l\It!cldy River stream-system 
t>hall be mad1! which in any way diminishes the flow of the w~ ters of 
the :Muddy Ri\'~t· or impairs rights defined and rcfcned to iu thii> ortler. 

(c) Method of usc. 
The parties namcJ in this order shall not be required to take or use 

the water of said riv~r in CO!ttinuous iiow, but may cumulate same or 
any part thereof in rotation and in periodic turn, with the approval 
of the water couuni;;sioucr, subject to his control and direction and 
under such rules and rc;;nlations ai> are prescribed by the State Engi
neer and the ;;tatutes of the State of Nevada. 

The whole amount o~ wat~r diverted from the river at any one time 
by aU the parties allotted water for use above the "narrows" is not 
to exceed in the a:;gr~gate the total amount of water allotted to tht! 
several partie~~ resident in the Upper ::\[uddy Valley. Below the lowe~t 
diversion of Knox and Holmt>s the flow in the stream shall be main
tained substantially constant subject to seasonal variatic11. The whole 
of said rivet· system shall be UIJdcr ~npervisioH of the rules and reg-u
lat~ons of the State En!!iw.:cr and the direction and control of the 
water commis..:;iouct·. to b;,: <lppoiutt·d as provided by law. Sub5tantiai 
headgates, weirs, llnd saud-bo~~'s. as the State Engineer through the 
water commi:;.<; iont:>r mav order. shall be installed and maintained in 
good order by all who drvcrt or nst~ the waters of said stream-system . 

(d) Cha11uel upkup, rt!spousibility for. 
The owners of land 011 thut part of said river above the "narrows" 

shall ke"p the cl:anuel throu;;lt their respective lands cleared of all 
ordinary ob.o:;trnctions, but in ca!-ie of extraordinary ob,;truction, such 
as the formation of lime deposits in the channel of the stream. the same 
shall ~ rcmovetl Ult(ler the tliredion of the water commissioner and 
the expenses thereof paid pro rata hy all parties to this determination 
in proportion to the al.!rt•agc owned O!' controlled by them as defined 
in this order. 

(e) Priority-Yestcd (/lid gruutcd rigltts. 
. All the water rights enumerated ia this order oi determination, 
except tho~e held lllH1er permit from the State Engineer's offi.;,~. shall 
be deemed and hel~l to be vested rights acquired by valid appropriation 
and bcneficiitl use priot· to ~farch 1, 1905, and by continued uninter
rupted use since saiJ date <lt:d shall be consiJcred as equal in rank 
without having any pric•rity ov•!r one another. 

Permit;; Nos. 31 and 1:372, wbieh are the bas is for certificates Nos. 58, 
59, aud 60, grauted by the State En~ineer, cover certain water rights 
which are cmtmcratcd in the appciHlt:d tabulation of allotments. These 
granted ri:;hts arc next iu pr: ·· :·: ·~-- to the vested rights on the ~fulldy . 
River stn.•aJ11-sys~em. 

(f} Losus, nprortioum:!l!t vf. . 
All abuorhlal los...;es fcom the ftow of saill stt'f!am shall be pro-rated 

and shared antOil<! the parti;.::-; holding- water rig-hts on the stream. 
Abnormal los....;es shall it.dt~tle any :mbstuntiul 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. 

I£ 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 Aletba Baldwin, his wlre ................................................ 16j2839 
Moapa & Salt J..ake ProdiJce Co .... ~ ............................ ......................................... 155j2839 
J,iv!ngston & Smlth ................................................................................................ l00/2839 
Joseph Pet·klus and wlfe ........................................................................................ S0/~9 
Knox and Holmel! ......................................................................... - ......................... 95/2839 
Isninb Cox und wife ................................. : .............................................................. l0/2839 
\V. J. Powers nnd wl!e ................................ ............................................................ 29/2839 
Sndle George ............................................................................. : ................................ 2.1j2839 
JH<:ob BloedeL ................................................................................................ ........ , ... .2/2839 

- J. H. A!itchell .............................................................................................................. 3/2839 
U. S. Indlnn Service, Moapa Reservntlon ............................................................ 87/2839 
.John F. Perkins ........................................ ............. ................................................. ~ .. -2/2839 
Muddy Valley Irrigation Co .................................. ....................................... 2244 .. 80j2839 

(g) Expense of commissioner. 
'rhe 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 denned in this order. 

SUMMARY OF ALLOTMENTS AND CERTIFICATES 

Cklim47lt Aer"~J• 

Jac-ob Bloedel........................................................... :! 
Moapa & Snit J,nke l'l'odnce Co ......................... 1G5 
Isulnh Cox and wife ........... ............ :..................... 10 
J. H. ;\IItchell.......................................................... 3 
qeorge Baldwin ..................................... _................ lG 
~die George............................................................ 2.1 
John F. Perkins...................................................... • 2 
Los Angeles & Salt Lnlte Ry ............................................ . 
J,lvlugston and Smith ............................................ 100 
Knox nnd Holmes........ ........................................... Ori 
\V. J. PowllrS.............................................. .............. 29 
Muddy Valley Irr. Co .. -........................................... 2244.80 
Muddy Valley Irr. Co.(Cert. ri8) ........................ 398.11 
-MuMy Valley 11'1'. Co.(Cert. 59} ........................ 425.2 

846.(} 
i\•Iud<ly Vnlley 11'1'. Co.(Cett. 60) ...... ~................ 80 
Joseph Perkins........................................................ 30 
i\it>npa i:ndlnn Heservntlon ................... :............... 87 

C.F.S. flow 
S..mmw Winter 
.0286 .02 

2.215 0 
.148 0 
.043 0 
.2286 0 
.0300 0 
.028<1 .02· 
.04646 .04640 

2.286 0 
1.357 0 

.4143 .29 
82.0008 22.448 
.......................... 8.98 
4.252 ........................... 

....................... 8.400 

................... ... .8 
.428 0 

1.242 .87 
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A1•t•rot•ri11tor~acob Bloedel. 
Sourt>e--Muddy River Tributa ry (Blocc!cl Spring). 

D11tc "'""" 
conft-TllctiO'J\ 

/ 
I '1.-') 

,-... ( :;> 
t;_/ ' 

commenced 

Dot~ u•lt e'1't Nu,ub~tr 

l11 nt! /ird ttl acrr• 
i rrigated irriDa.tfd S ee. S t<IIJivi ti<>" Tp.S. R.E. 

Monia A Jona Diteht•- ----·-- 18!)1; z.oo 21 NC:lNE\ H 65 
Domntle us~ allowed. 

l/10 e.!..s, allowed for it•ri~eation. 

Arpropriator-Moapa. and Salt La.:Ce Produc~ Co. 

Source-Muddy River and Tributarie9. 

Bfc Sprlnr. Jone• Sptins:" • .H i.:h 
Spriap, •u•d Ro.:k Cabin S~o~rinl!' 
J)i&cltH, 

~Unc and cxclu<.linc from the above c!e•cription th"·-.. ~--.. - · 

Domectlc uw allowed: 
Total aereas:e aliotted "'ater. 1;;5 a e rt •. 

t a nd 15/10 c.!.s . allowo:d for inl,cation . 

tc 
16 
16 
liS 
It 
IS 

' 16 

II 

WlS\'.'l ::n 
S~N~NW\ 

S~N\ 
NE\ 

E;SE\ 
NE\ 

NW1NZ1 
NW\ 

NE1UE\ 

.Al't'toprio.tor-Isaiah Cox and Anna Cox. Hb Wife. 

Sour~e--~!uddy River and Tributari'!s. 

C.. Ditch a nd C4x Sprin.: Dite!l.. 10.00 16 NE~ 

Domntlc use allowed. 
10/10 e.t ... Allowed for il'l"itC&liun. 

Appropriutor~. H. M1tcheH. 

Sourc:e--Muddy River. 

Mowr7 A Mitdu:U or C4z D itch,_ 

Domntic: use •lloww. 

a.oo 111 

1/10 c.t ... allowed fur irrh:atinn. 

NW~NE\ 

NWt 
NElNEl 

\C 65 
1(, 6.S 
14 6~ 
14 6~ 
14 6~ 
14 so 
u · 6$ 

H 6!1 

lC 65 

.• 
.Apt•:-ol'd:Jtor-U. S. !:::!!:1~ S:!"\'i: o {~:1:1;~ !:::li:.:: ~!se:-v::tic!l}. 

Sourte--~!u<!dy River. 
~ Ditche1-.------- n .oo u 

15 
ll 

l • 
-·------ -·---·---oo-ooo oooo•oo-•oooo-00 •-• IT.OO 

~ . ..U..tmc'tt i• b.uottl on th~ ,..,urtcll 1\ncJin.:a ., .. cuv.-r.:<l in Certitlc&tfl No. 
H-qo 'tburtel4 ol'\ llucll 30, 1~07 . 

.. : J?onintic u <o< &lluww. 
IT/TO c:.t.o, Alluwo<cl fur ;ni!:lltion, 

... 

•• 1:: 
14 ·~ 14 u 
11 " 
11 " 

no. i.uuw br 

. .... 

r 
1 

·' 

'· 
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Appropril\tor- George Balctwln. 

Soun-e-Muddy River and Tributaries. 
D11tc 1uhon D11te 11•h•n Number 

Ditch. Titl~ tc>lldt1'1<ctio n lancljl.t·•t of oru~ 
co>ntMncotl in ·ig11t•d irrigated 

Ctonce A. Davio and Dry Ditch .. _ 16.00 

Domestic use allowed. 
16/70 c.f.a ... nowed fo r h·ri~tallon . 

Appropl'iator-Sadie George. 

Source-Muddy River and Tributaries. 
Indian Dlteb ........... .......... : ............... .. 

Domee ti e u•e allowed. 
21 f 700 c .f.o . .. uo wed fpr h·rill'l\tlon: 

2.10 

ApproJu·iato•·- J'oseph Perkins. 

l:)ourt•e-Muddy River and Tributaries. 
Barnee It 'Harm Diteh and 

Bradfute Ditch. 
30.00 

DomEotic Uilo a llu w<·LI. 
SOf TO c .f .•. allowed fo r h ·r llratlon . 

Sec. Subdivisioo 
26 SE~SWl 
26 SWlSE~ 
36 Lots 2 and 8 

NE.\ 

SEWE~ 

6 Lots 4 and 5 
NW! 

6 Lot 6 SW! 
6 SEl NE! 
6 SWlNEl 
6 Lots 2 and 8 

Appropriator- Los Angeles and Salt Lake Ry. Oo. 
Soul'ei'--Muddy River. 

OltUiv. to 
Pipe Line............................................ .0322 32 NEl 

Tp.S.R.E. 
u 6.'\ 
14 65 

14 65 

15 61i 

1& 66 
15 66 
15 66 
15 . 68 
16 66 

14 66 
NOTP.-Water uoed for loeomotive• . cl\t' l , d••pnt. etock ytlrda. and wwn aupply • 

. 046•16 c.f.t. nllowod. 

A pproprio.tor- D. H. Livingston and Richard Smith. 

Soun.:e-Muddy River and Tributaries. 
White, Living»ton. and Crooby 

Ditcbet. 

20.00 

All that porti&>n ot .... ............................................ . 

Total...... ........................ ........................ ..................... ......... . .......... 160.00 
Dom ea li c use • ll<>wed . 

2 and 20/70 c.l .•. 11llowed for ltl heat ion. 

5 
8 
9 
9 
4 

" 4 
9 
4 
3 
8 
6 
6 

S~SEl 16 66 
N!NEl 15 GG 

N ! NWl 16 66 
NW~NE! 15 66 
SW~SE\ 15 66 
SE\SWi 16 66 
N~SEl 15 66 

NE!NEl 15 66 
S El SEi 15 66 
W &SWi 15 66 
N~NWt 15 66 
S~SWi 15 66 
S}SE~aituated eaat 
of the R . R . traek 
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AJll•ropri.ator-G. S. Holmes and Juliil. :May Knox. 

Source-Muddy River and Tributaries. 

· Weia«r Ditch. ________ _ 

D«t. oe.'lc" D12te >t•iltn N11111lur 
<ontiJ"\<.cliOft ldnd firs t of acrro 
.,.,_,...,,c«~ in-ig<>ttd i rrivatcd 

115.00 
Su. Su~di•i1io1\ 

1 S~NW\SW! 

. : . .. 

Coot Ditch-

Doaw:stlc tue all.,wcd. 
1 aDd ~S/70 c.r.a. allowed Co~ irri.:ation . 

-Approl•ri.ator-W. 3 . Powers. 
Source-Muddy River. 

u .oo 

1 S~SW,\ 
1 S~SE~ 

lZ NE\ 
I t NE\SEt 
T SW\>-:Wl 
T NE\SW.\ 
1 Fue. ~SW.\ 

4 NW\ SE\ 
4 NE\SEl 
4 N W\5£\&: 

N~\SW\ 
.. 4 NE\SE\ 

Domestle us. o.Uow..d. 
ti/70 c_r.L allowed lor i rrh:t>.tiun . 

Al•ltrot•:-i.a tor-Muddy Valley Irrigation Co. 

4 SEINE\ 
I 'NW!SW\ 

Source-Muddy River. 
ft. l• Ditcb.__. __ 

20.00 15 S£~SW\ 
14.00 lG SWlSWl ---14.00 liS 
JO.oo 21 SE\NE\ 
T.tli ~· NE\Nl::\ 

1'7.!5 21 
10.00 22 Nl':\NW .~ 
14.00 . 22 SE\NW\ 
u .oo 22 N\V~NW~ 
u .oo 22· SW\NW\ 
1.4.00 2~ NW\SWI 
14.00 22 NE\SW\ 
15.00 22 SW\SWI 
to.oo 22 'NW\NI;;\ 
20.00 22 SW\NE\ 
lli.OO %2 NW\SE\ 

' 
1'-00 22 SE.\SW\ ---

UH.OO 2~ 
14.00 Z1 N E:\NW\ 
14.00 27 NW\NE\ 
11.50 27 SWINE I 
30.00 27 SE\!'IE\ 
21.00 u NE~SE; 
10.00 21 SE!SE\ - llt.liO %1 
z.to u SW\NW\ 

!4.40 26 NW\SW\ 
J .OO 26 sw:sw1 

ao.oo !6 
tT.50 . 3 $ SE N\V' 
40.00 ,~ NW :-1\V 
10.00 3$ NE NW - 11.60 u ,.. 

-·-----·~----··u- 4G3.2.S 
~SflOOO c . t a. allow~ fo r i ..rh: .. tlon. 

Tp.S.TU:. · 
IS 66 
IS 6G 
U 6C 
16 6G 
15 66 
1~ 67 
15 67 
15 67 

l& 66 
15 66 

1S 66 
15 66 
Hi 66 
13 6& 

IS n 

15 u 

15 IT 

l5 l :r 

15 ·~ 

liS n 

r--._, 

.. -
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Appropria tor- Muddy Valley Irrigation Co. 
Source-Muddy River. 

Date when Date when N"mbor 
Ditch Title c.,...t,..,.cti- l<>11d /irat of <>cres 

commenc•d irrig<>ted irrio<>t•d Sec. Subdivision Tp.S. R.E. 
Sprole·Averitt.................................... 22.26 27 

26.00 27 
10.00 27 
36.60 27 
22.60 27 
28.00 27 

143.26 27 
6.00 34 

15.00 34 
17.76 84 
40.00 34 
13.76 84 

6.60 34 

09.00 34 
Total................. ............. .................................. ..................................... 242.25 

24226/7000 c.f.• . allowed for lrrikAlicm. 

Appropria tor-Muddy Valley Irrigation Co. 

Source-Muddy River. 

NW~NW~ 
SWlNW~ 
SE\NW~ 
NE~SW' 

' SE)SW) 
SW\SE\ 

NElNW~ 
SE!NW.\ 
NE~NEl 
NE~NE.\ 
SWWEl 

SElSEl 

Kapalapa Ditch. ...... _ ..................... .. 10.00 
20.00 
20.00 
20.00 

2 NW~NWl 
2 NE.\NWl 
2 SE\NWl 
2 NW~NEl 

7.50 
20.00 
20 .00 
20.00 
20.00 

To¢al...................................... .............................................................. 167 .GO 
167~0/7000 e .f .l . Mllowed for iro·i)(ntion. 

2 NElNE.\ 
2 SEiNE.\ 
2 SWlNEl 
2 NW! SEl 
2 NE ISW.\ 

ApprOJlriutor--Muddy Valley Irrigation Co. 

Soureo-Muddy River. 
Strin~etown Dlteh .......... ................. .. 17.80 

12.60 
12.C.O 
7.60 

12.00 
30.00 
86.20 
U .!O 
7.00 

16.00 
8.00 

182.60 
21.40 
26.110 

47.20 
6,00 
s.oo 

10.00 
Total............................. ........... ............................................................. 239.80 

28980/ 7000 e .t .w. allowt<l tor lrrh:atlon. 

12 NE \NW.\ 
12 SW\NW~ 
12 SE~NWI 
12 SWlNE\ 
12 NE\SEl 
12 NW~SEl 
12 SW~SEl 
12 SE~SEl 
12 NE\SW.\ 
12 SElSWl 
12 SWlSWi 

12 
13 NWlNE-1 
IS NE\NEl 

13 
18 SWlNWl 
18 NW~NW.\ 

18 

15 67 

15 67 

16 67 

16 67 

.,..; .. 

16 61 
4---
;'·-· 

16 68 
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~ 
. 8parb Canal_ 

Total 

-10 ·- · 

Al•l•rot•riator- Muddy V~lley Irrigation Co. 

8our~e-Muddy R iver. 

Dc<u ..,h .... Dct~ ·u ·h n& N1H11b.:r 
c01Utn.cc tion lcuul fir 41 of G~r<• 
~"""'C'ft.Ctd i rrigated i t••·igottcl s.c. 

u .oo 1 

!1.&0 T 
1.20 T 

JS.OO T 
1.80 l:t 
1 .20 12 ·- 10,00 1Z 

46.00 
.-/10 c.f.a. allowed tor irrhcll.t!on. 

At•propri:J.tor-Muddy V~lley Irrigation Co . 

.....-:: Suuro:e--Mnddy River. 
Ounoa Canal_ __ , 11.00 z 

zo.oo z 
u .oo z 
60.00 z 
T.OO s 
1 .00 10 

10.00 11 
to.oo 11 
%0.00 ll 
U .415 11 
t .60 11 
t .GO 11 

10.00 11 
10.00 11 
tT.625 11 · 

125.00 ll 
lS.OO u 
6.00 u · 

zo.oo 13 
·u.oo u 

4 .60 1S 
t .60 IS 

14.110 13 
12.7(; lS 
l6 .40 13 
11.35 13 
U .60 u 
1!.00 u 

. . 
tU.IIO u 

1 .60 t• 

6.00 18 

1.00 .. 
1 .00 " 6 .00. It 

14.00 19 
1 .00 u 

to.oo 2( 

6 .00 ¥4 
4 .00 .u 

12.00 :• 
a.oo 30 ---T 

.__.__~----·- .. u .oo 
Cll/10 ~t.a.. a ll<>w~ tor lrrla a tlon • 

Skbdivi• iun Tp.S. R.£. 
SE\SWI 16 61 

SW\SW~ 
NWlSWl 

18 68 
NElSE\ 
SE\SE\ 

" IT 

SWlSE\' 
SE\SWl 

SWlSWl 

1C 6T' 
SE.lSEI H 61 

NEtNE~ l6 61 

NW!NW\ 
NE\NW\ 
NW \!'IEl 
NE\NE\ 
SE\NE\ 
SW\!'IE\ 
NE\SE \ 

NW\SE\ 
SE\SE\ 

lC .T 
NW\NW\ 
NE!NW \ 
SW\NWI 
SE\NW\ 
SW\NEl 
SE~N~\ 
N\V~S E~ 
N E\SE\ 
SE\SE\ 
SW\SE) 
NE\SW\ 
SE\SWI 

u IT 
NE\NE\ 16' 61 

SW~SW\ 16 68 

SW!SE\ 
NE\SW\ 
SE\SW\ 

a .. 
NW:SE\ 
NE\NE\ 
SWINE\ 
SEINE' 

If ;r 
NW~N E\ l ... •• 

· · ~ 
SE ROA 9092

JA_2099



-11-

Appropriator- Muddy Valley Irrigation Oo. 

Source-~~ddy River. 
Dato wh"" DBtc wll<m Nvnobtf' 

DittA Till• cal'latruction. l4nd ftrel o/ ocr•• 
CO'IIlm .... ced irrii/GI"' irrilla.lcd Stc. s .. bdi1rioiMI Tp.S R.E. 

Kaolin Ditch. . .-.................................... 28.00 19 SE!SEl 16 .. 

20.00 80 
2o.oo ao 
7.00 so 

47.00 so 

SW!NE~ 
NW~SE\ 
NE.\NEl 

20.00 32 NE\SE\ 
.20.00 32 NW~SE! 

40.00 82 
4.00 29 NE\NW! 

TotaL........................................................ ................................... ......... 119.00 
119/70 c,f .. o. allowed f(/r Ir rigation. 

Appropriator-Muddy V&lley JrrigiLtlon Co. 

Sourc&--"Muddy River. 
St. Thoma• Ditch. ............................ ·16.00 10 SElNWl 

20.06 10 NWlNEl 
19.00 10 NElNEt 
28.00 10 SW\NE1 
18.60 10 SE1Nl:l 
17.26 10 NElSEl 

2.60 10 SElBE! 

110.30 10 
11.00 11 NW\NWl 

28.00 11 SWlNW\ 
80.211 11 NWlSWl 
20.26 11 NElBW.\ 
84.00 11 SWlBW\ 
87.76 11 SE\SWl 
20.80 11 SWlSEl 

176.06 11 
17.80 14 NWlNWl 
87.00 14 NElNW\ 
26,20 H NW1NE1 
2UO 14 NE\NEl 
10,60 14 SW\NEl 
19.40 14 SElNEl 

1114.10 H 
TCJtal. ................................. ..... ~......... .. .......................... .... .................. .. 420.45 

42045/TOOO c.f .a. allowed Col' ln·lc;otion . 

App1·opriator-Muddy Va.Uey Irrigation Oo. 

Source-Muddy· River. 
Eaat St. Tboma.a Ditch ................. .. 4.00 2 SW\SWl 

17,00 a SElBE\ 
7.00 s NE1SE1 

24.00 3 
16.86 11 NWiNWl 
18.10 11 NElNWl 

8.00 11 SWlNW\ 
12.00 11 SE!NWl 
10.&0 11 NW1SE\ 

62 .65 11 

90.66 Total... ....... ........................ ......... ............................... ... ................. ..... . 
DomHtie uae allowed !rom all Mu\ldy Valley Jrrigatlon Company DitchH. 

9055/ 7000 e .f s. allow• d for lrrigatioll. 

16 GS 

16 68 
16 68 

17 68 

17 · 68 

17 68 

17 68 

17 68 

17 88 
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Attt•rur•ri.,t...r--Jobn F. Perkins. 

Sourl'e--Muddy 'River. 

Ditc#. Tiel. 

·aL nomu o;e.c"··---- ---

O.t. wlua Dote n •l"" Nuto•IHr 
c~rw.ch.Ote. :axd Ji r•t of acr(J 
_, itTiiJCI•a irri~A !Cd 

~.00 

P-...Uc u•" &llow~. 
2/'11 e.U. &11• .. •e<l for irrittatlon. 

Sec. Swl>di • i•io.,. f'p.S. R. E:,; 
H E pa rt of 

NE\SEI 
11 W p.,Tt oC 

)IW!SW • .t 1T 68 

A{>pros_orW.tor- Muddy Valley Irrtga.tion Co., Assignee of Nevada. 
· L&n.d and Livestock Co., Und~r Certitlca.te No. 68. 

8ouree--Moddy !Uver • 
. O..ectoo CauaL_ 

To•uo•"-t - - --

tt.eo 
I .II 

111.10 

40.00 
ts.oo 
40.00 
t .60 

u.:sc 
1.09 

11.00 

· au• ... ~. 
ao.oo 
lt.IO 

-·--- .. - sea.n 
t .lll c .f ... a.Uu .. c<l for lr ril(allon . 

1 · w~ 
NWl~W~ 

I SW ! S'El 
and S t;:5E~ 

ll NE\:-I E\ 
and SE\ 
W ~SWl 
ElSW~ 

1! 
lZ 
13 
u 
lS 
Ill 
14 

NW! N WI 
NW~SW.l 

NW1 
NW!SEI 
N£~NE1 

19 SWl 
so · SW\NE\ 
30 N ISEI 
SO S E ISE! 

lS 67 

It 

1"h.e tue of th~ watet t. dete,....in~ ,.. a winter"~": <ii•,er•i4n to cvmnt~ncc Oct<>b~r t oC 
-.c:h rnr and to ext~nd t.u A,d t I of the ,-c .. r !oi:Owins:. 'l'h" uoe i$ hmitc<l :o ltri~rlatiun, 
MOclt~aUrinc. aad domeol:ic :><1..-pO>ft. 

Al_)~r:ordator-Muddy VaUey Ir.igatton Co., Assignee ot Nevada. 
LaD4 and Livestock Co., Under Cert11ic.ate No. 59. 

~~llll!uddy River. 

Won- Ull& 
X.OID Ditch._, ••• 00 zo SWISW\ ll ss 

1&0.00 ! 9 SW\ " Cil 
110.00 S2 N~ u 6S 

1&.20 n ~f:SW\ u 68 
1ll.ll . S:! SEI 16 611 
11.H S3 S~S\Y ~ 16 611 
aa.u u NW lSW! " 611 
u.o u £~1'/£! 16 '~ 

U .11 a WlSWI.ft 11 68 

• SE~ 1T I ll 
lt.U • Nl:\NWl lT u -8ci••Q Uu 

140.00 u SW1 II .. 
:1150.00 3t "'~ 16 ·Ill 

lti.%0 32 N~SW\ 11 .. 
Total ..,mm~r 10M . • - .. - 42~.2· 
Tolal winter ~£H. -·---·---·- --- IU.IS 

..,.__ 'llM'-4 .!5~ c . ( ... 

v ... r.n- ...-~ .455 c . f • . 

~-Ia a..o.t.4 to lrri..,.ti-. ot...:kw•t~rln.:, ""d .Jon.-'10tl.: I'IHP'""· 

.. SE ROA 9094
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Ap}'rOt•riator- Muddy Valley Irrigation Co., Assignee of Nevada 
Land and Livestock Co., Under Certificate No. 60. 

Sour!!e- Muddy River. 
Dato when Dat<r wht1l Nvmbt'1' 

DittA TitJo ~cnut,.ctio" /o>td fir.t of ocr .. 
eo,>nn,netd ln"igoted ir'Tigoted See. Sllbdivi•i<n< Tp.S. R.E. 

St. Joe or Lo~tan Ditch.... ............... 20.00 26 S~18Wl 
20.00 
40.00 

~5 E&NE\ 
35 SE1NW1 15 67 

Total........................................................... ..... .................................... 80.00 
Tbe uoe of this water Is determined u a winter U&<: diver.~ion to com menu October l of 

eKch year, and to exte nd to April I of the year followll\lc. U•o limited to irrig~<tion, atock· 
watering and dome•tle purpose.. 

0.8 c.f.~. allowad fo•· inl><atlun . 

STATE 01<' NEVADA 
STATE ENGINEER'S . OFFICE 

I, J. G. Scrughaui, State Bngineer of the State of Nevada, duly 
appointed and qualified, haviug charge of the records and files of 
the office of the State Engineer, uo hereby certify that the foregoing 
is a fun; complete and true copy of tlu~ Ordl!r of Determination of the 
Relative Rights in and to tht\ Watc1·:-; of Mnddy River and itc; Tribu
taries in Clark County, Nevada, preparl\d tmd filed in said office on the 
21st day of January, 1920, as appcau'R by the records and files of the 
office of the State Engineer of Nevada, and nothing more or less. 

IN Wr'l'NESS WnEREOF, I have hereunto fif!t my hand and affixed my 
seal of office at the City of Carson, State ot Nevada, this 21st day of 
January, A. D. 1920. 

(SEAL] 
J. G. SCRUGHAM, 

State Engineer. 
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EXHIBIT "B" 

IN THE MATTER OF THE DETERMINATION OF THE RELATIVE 

RIGHTS IN AND TO THE WATERS OF THE MUDDY RlVERAND 

ITS TRIBUTARIES IN CLARK COUNTY, STATE OF NEVADA', 

----------0-----------
FURTHER AND SUPPLEMENTAL ORDER OF DETERMINATION. 

In accordance with a stipulated agreement entered int o 

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 the State of Nevada, in and for the County of Clark 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 •. 

On the lOth day of March, 1920, the matter having cane 

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 Con1pany , ct 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 1:1ubject to the Court's instructions 

which were set forth in said order , the said order be~ng made by said 

District Court and entered in said suit , 

In accordance with the said order of said Court and the 

said instruCtions the State Engineer makes the following: 

L. 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

• 15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

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 In'dian 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 Engineer of Nevada. These reports gave the 

Moapa Indian Reservation an allotment of water 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 1 c. f. s . flow 

to 70 acres for the summer irrigation season fran May 1st to 

October lat, and 1 c. f. e. flow to 100 acres for the winter irrig-a-

tion season from October- 1st to May lat. On the Reservation, the 

duty of water allowed shall be 1 c. f. a. flow to 70 acrea.for the 

summer irrigation season from April lat to October lat , and 

1 c. f . a. flow to 100 acres for the winter irrigation season from 

October lst to April lat. 

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 

z. 
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rightfully used on the lands given in the tabulation in the original 

order of determination whether diverted directly from said Mw:Hy 

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 measuremerts of amounts 

except that awarded to the Indian Reservation shall be made at the 

places of diversion or as near thereto as practicable or ccnvenient 

as the State Engineer or Water Commissioner may select or approve. 

On the Indian Reservation, all measurements of amomts diverted are 

to be made at the point where the main Clitch enters or becoiiES ad

jacent to the land irrlgated or as near thereto as practicable, as 

the State Engineer or Water Commissioner may select or approve. 

(b) BALDWIN SPRING FLOW DEFINED'. 

The maximum flow of . 8298 c . f . s . of water of the 

George Baldwin Spring now and heretofore used by George Baldwin and 

Aletba L. Baldwin, his wife, is water which las 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 stream 

system.. No further development of water on the bead of the Muddy 

River stream system 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. 

(c) METHOD OF USE. 

The Muddy Valley Irrigation Company, subject to the 

supervision and general control of the State Engineer OJ; Water 

Commissioner., shalt distribute 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 game or any part thereoi in rotation and in periodic 

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

3. 
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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 

"narrows" 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 regul~tions of the State Engineer 

and the direction and ccntrol of the Water Commissioner, 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 thro.~gh the Water Commiss

ioner may order, shall be installed and mainta ined in good order 

by all w.ID 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 

"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 direction of the 

water commissioner and the expenses thereof paid pro rata by all 

p arties 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 parties 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 deezned and held to be vested 

righta acquired by vaHd appropriation and beneficial use prioJ:' to 

March 1, 1905, and by continued uninterrupted use since said date 

4 . 
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and shall be considered as e qual 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 cert i!ic ate 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 righ t allowed the Indian Reservation shall be 

deemed and held to be a ves t ed right acquired by valid appropriation 

prior to March 1st, 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 perm its. 

(f) Losses , apportionmen:s of. 

All abnormal losses from the flow of said stream shall 

be pro-rated and shared among the parties holding water rights 

on the stream, 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 st:t·eam or in one of the sources of supply and the 

disappearance therein of a aub~:~tantial amount of the waters, thereby 

causing a diminution in the available flow. 

If and such abnormal l oss occurs at any time, the p ro -

rata share of such loss to be borne by each party to this order shall 

be as fo ltows: 

George Baldwin and Aletha L . Baldwin , his wife 
Moapa & Salt Lake Produce Co. 
Livingston and Smith 

Joseph Perkins and wife 
Knox and Holmes 
lssiah Cox and wife 
W, J. Pow ers and wife 
Sadie Gear ge 
Jacob Blo ed e l 

5 . 

16/2839 
155/2839 
160/2839 
30/2839 
95/2839 
10/2839 
29/2839 

2 . 1/2839 
2/2839 
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J. H, Mitchell 
U. S. Indian Service, Moapa Reservation 
John F. Perkins 
Muddy Valley Irrigation Company 

3/2839 
87/2839 

2/2839 
2244.80/2839 

As between the parties to the said suit the definition 

of abnormal losses shalt be as contained in paragraph 8 of a 

stipulation filed in said cour t and suit on April 23rd, 1919, and the 

stipulation supplemental thereto !lled in said court and suit and 

dated March lOth, 19201 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 Commies ioner . 

~he 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 lOth, 1920, . in the same proportion as for the sharing of 

abnormal losses 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 an1ounts and quanti-

ties of water awarded and alloted to the parties named in this 

order of determination wh lch includes all the parties to said suit 

and the Indian Reservation is the total available flow of the said 

Muddy Riv~r and consumes and exhausts all of the available flow of 

the said Muddy River, its headwaters , sources of supply and tribu-

taries . 

(i) Water atloted to Muddy Valley Irrigation Company. 

In accordance wt:h the said stipul ation and supplemental 

stipulation filed in said suit and the instructions of the Court 

requlring a further order of determination, as between the parties 

of the suit , the Muddy Valley Irrigation Company is hereby declared 

to be entitled to divert and use upon its lands all tre waters of the 

6. 
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said stream except the amounts speci!ically awarded and .alloted.. to· 

the other parties to sald 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, which 

said permit will be for approximately 10 C. F , S, o{ water (more or 

less) for use upon approximately 1000 acres of land (more or less) 

during the winter season, 

The summary of allotments and certificates, contained 

in the original order of determination is amended· so as to allow 

winter use of water to the parties hereinafter named and for the am-

ounts hereinafter specified: 

To 

Moapa & Salt Lake Produce Company 
Isaiah Cox and wife 
Isaiah Cox and wife (as grantees of 

J. H. Mitchell) 
George Baldwin 
Sadie George 
John F . Perkins 
Livingston and Smith 
Knox and Holmes 

Joseph Perkins 
W. J. Powers and wife 

c . f . s. flow. 

2. . 2.15 
.143 

.043 
• 2.2.86 
.03 
• 02.86 

2.. 2.86 
1. 357 

.42.8 

. 4143 

The amount allowed for winter use is allowed under a 

duty of water of 1 c. 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 cha.nged the summary of allotments and 

certificates shall be as statecl in the original order of 

determination, 

The names of tho 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 

7. 
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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 th<t the periods of winter 

and summer use, as between the parties to said suit, shall be as 

hereinbefore defined in thi.a further and supplemental order of 

determination, 

/s/ J. G. Scr.ugham 
State Enghieer. 

STATE OF NEVADA 

STATE ENGINEER'S OFFICE. 

I, J. G. SCRUGHAM, 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 further and 

supplemental order of determination of the relative rights in and to 

the waters of Muddy River af;Ld 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 llth day of March, A. D. 1920, 

/s/ J . G . Scrugham 
State Engineer. 

SEA.L 
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CERTIFICATION OF COPY 

STATE OF NEVADA, 

COUNTY OF CLARK, 
ss. 

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 

vs. 

MOAPA & SALT LAKE PRODUCE COMPANY, ET AL. 

Defendants . 

and 

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. 

now on file and of record in this office. 

(SEAL) 

IN WITNESS WHEREOF, I have hereunto set 

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

fice, Las Vegas, Nevada, the __ 1;;...2_t_h __ day of 

_ __;_M.;..;a;;.;r....;c;_h;,..:c, _______ __ ., A. D. 19 20. 

/s I Harley A. ·Harmon . 

CLERK. 

Is I Margaret Ire land 

DEPUTY CLERK. 
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STc\TE OF NEVADA ) 
) u. 

COUNTY OF CLARK ) 

I, Helen Scott Reed, the duly elected, qualified a nd acting County Clerk of the County of Clark, Stale of 
Nevada, and ex·officio Clerk of the District Court of the Eighth J udicial District of the State of Nevada, in and 
for the County of Clark, do hereby certify and attest the foregoi ng to be a full, true and correct copy of the 
original: " JUD()?.! '<;lTT AND DECR~E" i n the nction c n ti tlcd ; 

MUDDY VALIZY IRRI GAT I ON C<l4PANY, a corporation , NEVADA lJIND & LIVESTOCK CCMPANY, a c orporation, 
SAMUEL.H • .. HELLS., .. J.OHN .. F.~ . .P.ERKI NS .a.OO .. E:IJ.EN- C.- --P.'E.'RK-II'S.:;h·is- ·-~f:i:f"e·;· ··Plaint±ff-s ··· ····· ··Vs;; ············ 

M0A~A.!!f: .. $.A1T ... ~ .. .f~QD.1J.C.E .. C.ct:lf'ANY., .. . <l. •. c.or,pora ti.on+ .. G.EOHGK .BAlm-l.IN .. arul.AWr HA .. L..BAIDl-l.IN, .. his 
wife 1 ISAI AH COX and ANNA M.COX, his vife , <TOSEPH PERKINS and KATHRYN PERKW S, his wife 1 
D.H. LIVINGSTON .. aud .RICUARD .. SMITH., .. G • . .S. .... HOlME.S .. . I;\nd--..JlJLIA--MA¥ --I&OX'Y -- W-. --.J-. --P-OWRRS--and-- MARY A. 
POWERS , his wife , SADIE GEORGE, LOS ANGELES & SIII.T lAKE RAilROAD CGlPANY, o. corporat i on, and 
WALKER- -D .-·-HINES1 ·· a:s--Di~ct<7r-·Benera-l· ·<7f·· ·RaH.Ti:X:,'tla·;· ·ant!-- ,TACOB--B-LOHDE·L;·---------- I>efendants·;·----and 

IN THE MATTER OF THE DETh"RMINATION OF THE .llliLNPD/E RIGHTS IN J\ND T O TilE \-IA'I'ERS OF THE 
MUDDY· RIVER · 'AND·· ITS "'l'RTBUrARIES· ·:nt · ·CI:J\RK · ·COG!fl''t:; · · STJ1TE· OF ··NEV:tl!JA ................................... :. ·· ........ --

....... C.ase ... NO.o- ... 3.7.7 ................................................ .............................................. .................................................. . 

together with the endorsements thereon, now on file in my office, and that I hove carefully compared the same 
with the original. 

STATE OF NEVADA ) 
) ss. 

COUNTY OF CLARK ) 

IN WITNESS WHEREOF, I have hereunto set my hand and 
a nnexed the Seal of the District Court of the Eighth Judicial 
Distri~f of the .State of Nevada, in and for the County of Clark 

• / · l b l.h -- 1 Ha'T t;"} . .}hos, ...... .. ........ . ..... ........ dl of- ....... ...... , .. . .J. .~ .. , 19 - 9 

r . ~o. ... .o .. :.r:.. -----~..-L---:l:::~_?::~!??c:~L\.::!::.?:::R 
COUNTY ClERK OF THE COUNTY Of CLARK, STAlE OF IffY ADA, AND fX..OffiCIO ""' 
ClERK OF THE DISTRICT COUU OF THE EIGHTH JUDICIAl DISTRICT OF THE STATE "

Of NfVADA, IN AND FOR THE COUNTY OF CLARK. 

I, Fronk 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 genuine 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 lo~s of the 
State of Nevada. 

IN WITNESS WHEREOF, I hove hereunto set my hand in my official character as such Judge, at the City 'lf 

los Vegas, (:ounty and State aforesaid, this ... A:~-~~~---- day of .. ....... ..... J~T.~:.'L ............................ , A. D. 19 .. 5.9 

STATE OF NEVADA ) 
) $$. 

COUNTY OF CLARK ) 

............... d.,l!c.f~~-~--·· 
JUDGE Of THE DISTRICT COURY OF THE EIGHTH JUDICIAl DISTRICT Of TH& STAT! 

OF NEVADA, IN AND FOR THE COUNTY OF CLARK. 

I, '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, qualif ied and authorized by law to execute said certificate. 
And I do further certify that the signature of the Judge above named to the said certificate of due attestation 
Ia genuine. 

CC-5 1 

IN WITNESS WHEREOF, I have hereunto set my hand and 
.annexed the Seal of the District Court of the Eighth Judicial 

~.·::•{•'{~~~·•• of ~··;~;·:2' ~~~~;Ic"::'Y£ 
0 

. 
~~t;; ~;;;; 1·2·;;;;;~· ;;;· ;;;;;,; ·;;~;;~-c~~~~;;;;;("' 
Cl ERK OF THE OISTRICT COURT OF THE EIGHTH JUDICIAl DISTRICT Of THE STATE 

Of NEVADA, IN AND FOR THE COUNTY OF ClARK. 
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PRELIMINARY DATA -
SUBJECT TO REVISION

Nevada Division of Water Resources

Hydrographic Abstract
Number of Records: 5

Selection Criteria: basin IN ('220') AND app_status IN ('APP','CER','PER','RES','RFA','RFP','RLP','RVP','VST','DEC') AND owner_name LIKE

  Owner nameCOUse

RNGTWNSEC

 Basin

QQ Q

Point of DiversionSourceFile dateCert App
status

Irrigated
Acres

Diversion
rate

Application Change of
Application

Duty
balance

Sup?

NW NE 21 15S 67E IRR MUDDY RIVER IRRIGATION
CO

     0.00STR03-16-648325 CL220 21873 CER   4078.83   6.148

NW NE 21 15S 67E IRR MUDDY VALLEY
IRRIGATION CO

     0.00STR03-16-648326 CL21874 CER     17.09   0.029

NW NE 21 15S 67E IRR MUDDY VALLEY
IRRIGATION CO

     0.00STR03-16-648327 CL21875 CER    288.79   0.800

NW NE 21 15S 67E IRR MUDDY VALLEY
IRRIGATION CO.

     0.00STR03-16-648328 CL21876 CER   9556.63  10.506

NW NE 21 15S 67E IRR MUDDY RIVER IRRIGATION
CO

     0.00STR03-16-648329 CL21877 CER   4599.55   4.252

1
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(heck Date: Jul/02/2014 	 Ch1r Nrl 	1flflfl1Q1;71 
Invoice Number 	--T —Invoice Date -7 	Voucher ID 	I 	Gross Amount I 	Discount Available I 	Paid Amount 

0043014 05/14/2014 	00636189 	 69,647.78 	 0.00 

Visit us at invoices..nvenergy.com  for payment status 

69,647.78 

Vendor Number Name Total Discounts  
0000017123 Southern Nevada Water Authority $0.00  

Check Number Date Total Amount Discounts Taken Total Paid Amount 

1000295571 07/02/2014 $69,647.78 $0.00 $69,647.78 

Q 	 .. 

NEVADA POWER COMPANY 	 Welts Fargo Bank, N.A. 1000295 571 
DBA. NV Energy 	 115 Hospital Drive PJVEnergy-
6226 West Sahara Avenue 	 Van Wert, OH 45891 56-382/4:12 
Las Vegas, NV 89146 	

Date 	07/02/2014 960012770 . 

****5I)(fl/.441NE THOUSAND SIX HUNDRED FORTY-SEVEN AND 78 / 100 DOLLARS 

$69,647.78*** 

: 	
PAY TO THE 	SOUTHERN NEVADA WATER AUTHORITY 
ORDER OF 	ATTN Jeffrey Johnsor 

SNWA Division Manager 
P0 Box 99956 
Las Vegas, MV 89193-9956 

u'00029?Lii 	iOl1O38L.l 	9002?703n' SE ROA 9180
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• SOUTHERN NEVADA WATER AUTHORITY 

March 13, 2018 

Scott Millington, General Manager 
Muddy Valley Irrigation Company 
P.O. Box 665 
Overton, Nevada 89040 

Dear ~ n: 

1001 South Va ll ey View Boulevard • Las Vegas , NV 89153 
(702) 258-3939 • snwa.com 

The Southern Nevada Water Authority (SNWA) would like to confirm the number of Muddy Valley Irrigation 
Company (MVIC) shares it controlled during Calendar Year (CY) 201 7 and the number ofSNWA controlled 
shares not utilized for irrigation during CY 2017. 

This letter of concun-ence verifying the number of shares controlled will be provided to the Bureau of 
Reclamation and the Nevada State Engineer' s Office in support of SNWA's accounting of its MVIC water 
rights, in lieu of providing them copies of owned share certificates and numerous lease agreements. 

Please review the attached table for the correct number of shares that SNW A has described it controlled during 
CY 2017. Please sign and return this letter confirming SNW A controlled shares were not used for in-igation 
during CY 2017. 

Thank you for your assistance. If you have any questions, please contact me at (702) 822-3378 or 
Sean Collier at (702) 691-5375. 

Sincerely, 

~ Yl 
Colby N. Pellegrino 
Director, Water Resources 

Att. 

Concurrence by: 

Scott Millington, Gene 1 Manager 
Muddy Valley Irrigation Company 

Date 

SNWA MEMBER AGENCIES 
Big Bend Water District • Boulder City • Clark County Water Reclamation Distr ict • City of Henderson • City of Las Vegas • City of North Las Vegas • Las Vegas Valley Water Distri ct SE ROA 9181

JA_2188



2017 
Jan Feb Mar April May June July Aug Sept Oct Nov Dec 

Owned (a) 
Comrmn 2,839.1267 2,839.1267 2,839.1267 2,839.1267 2,839.1267 2,839.1267 2,839.1267 2,839.1267 2,839.1267 2,839.1267 2,839.1267 2,839.1267 

Preferred 1,009.0847 1,009.0847 1,009.0847 1,009.0847 1,009.0847 1,009.0847 1,009.0847 1,009.0847 1,009.0847 1,009.0847 1,009.0847 1,009.0847 

Leased Back 
(b) 

Comrmn 517.7917 517.7917 517.7917 517.7917 517.7917 517.7917 517.7917 517.7917 517.7917 498.7917 498.7917 498.7917 

Preferred 223.0417 223.0417 223.0417 223.0417 223.0417 223.0417 223.0417 223.0417 223.0417 223.0417 223.0417 223.0417 

Leased (c) 

Comrmn 311 .0000 311.0000 311.0000 311 .0000 311 .0000 311 .0000 311.0000 311.0000 311 .0000 311 .0000 311 .0000 311 .0000 

Preferred 132.9500 132.9500 132.9500 132.9500 132.9500 132.9500 132.9500 132.9500 132.9500 132.9500 132.9500 132.9500 

Unused,SNWA 
Controlled (a-
b)+c 

Comrmn 2,632.3350 2,632.3350 2,632.3350 2,632.3350 2,632.3350 2,632.3350 2,632.3350 2,632.3350 2,632.3350 2,651.3350 2,651.3350 2,651.3350 

Preferred 918.9930 918.9930 918.9930 918.9930 918.9930 918.9930 918.9930 918.9930 918.9930 918.9930 918.9930 918.9930 
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