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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 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. Conserved 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). SNWA submitted the 2022 Virgin River ICS Plan to Reclamation on July 15th, 2021. 
The Plan was approved by Reclamation on December 23, 2021 (Appendix A).  

1.3 Certification Report 
This report satisfies the requirements of the Guidelines and of Nevada State Engineer Order 
1193 which can be found at the following url: 

http://images.water.nv.gov/images/Orders/1193o.pdf.  

Requirements of the Guidelines and Order 1193 are summarized as follows: 

 • ICS is declared a beneficial use under Nevada Revised Statutes 533.030(2). 
 • Nevada State Engineer Order 1193 requires that an annual report will be 
submitted to the Nevada Division of Water Resources giving 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 Nevada State Engineer will 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. 
• 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. 

http://images.water.nv.gov/images/Orders/1193o.pdf
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2 Project Description  
2.1 Virgin River Project 
Virgin River water rights used to create Tributary Conservation ICS water pursuant to the 
approved ICS Plan, as amended, and Exhibit A of the Forbearance Agreement are decreed 
Nevada state water rights with an established history of pre-BCPA use. Exhibit A of the 
Forbearance Agreement specifically allows SNWA to utilize any and all pre-BCPA Virgin River 
water rights to create Tributary Conservation ICS, regardless of those water rights history of 
use after 1928. Exhibit A of the Forbearance Agreement can be found at the following URL:  

https://www.usbr.gov/lc/region/programs/strategies/agreements/Forbearance.PDF 

The Virgin River begins in southwestern Utah and flows through Arizona and Nevada to its 
confluence with Lake Mead (Figure 2-1). Flows in the Virgin River are mainly sourced by 
snowmelt in the mountains in southwestern Utah and flooding from summer monsoonal 
storms. Additional inflow of about 50 to 60 cubic-feet per second (cfs) from springs and seeps 
occurs near Littlefield, Arizona and ensures year round flows into Nevada. The average annual 
flow of the Virgin River at the United States Geological Survey (USGS) gaging station 
09415000 Virgin River at Littlefield, AZ is 170,275 acre-feet per year (afy) for Water Years 
1930-2021. This gaging station is located downstream of the springs and seeps and upstream 
of the three agricultural areas in Nevada. 

For the Virgin River within Nevada, pre-BCPA water rights are comprised of 17,785.5 afy of 
pre-1905 surface-water rights decreed by the Nevada Supreme Court in 1927 to the 
Bunkerville and Mesquite Irrigation companies and individual pre-BCPA permitted and 
certificated rights (Appendix B). 

Surface-water rights owned and controlled by SNWA on the Virgin River are no longer used 
for agriculture and are conveyed to Lake Mead. The pre-BCPA rights represent the full right 
that has been historically used for agricultural irrigation or could have otherwise been 
diverted from the Virgin River and fully consumed by SNWA in Nevada. 

Virgin River rights conveyed to Lake Mead passed by their historic points of diversion and 
either flowed through the irrigation company ditches and returned to the mainstream of the 
Virgin River further downstream or remained in the mainstream of the Virgin River. The full 
rights owned and leased by SNWA and documented to be conserved through land fallowing 
have been accounted for as Tributary Conservation ICS water.  

https://www.usbr.gov/lc/region/programs/strategies/agreements/Forbearance.PDF
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2.2 Summary of Results for CY 2022 
SNWA created 16,411 acre-feet (af) of Virgin River Tributary Conservation ICS during CY 2022. 
This volume excludes any overrun payback and the one-time system assessment for the 
benefit of Lake Mead water storage , as outlined in Section IV.A.2 of Exhibit 1 to the Lower 
Basin Drought Contingency Plan Agreement (Table 2-1). This volume is less than the 20,000 
af outlined in the approved, amended CY 2022 ICS Plan. Detailed data and calculations are 
described in subsequent sections of this report.   

 

Table 2-1 – Virgin River 2022 ICS 

 

 

Pre-BCPA Water Rights Volume Conserved (af)
Bunkerville Irrigation Company 7,591                                                        
Mesquite Irrigation Company 8,218                                                        
Riverside Area 602                                                            
Virgin River Tributary Conservation ICS 16,411                                                      
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Figure 2-1 - Overview of Lower Virgin River and Major Agricultural Areas (highlighted) 
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3 SNWA Conservation of Virgin River Water Rights 
3.1 Methodology 
As described in the approved amended ICS Plan for CY 2022, conserved Virgin River water is 
calculated based on the reduction in agricultural acreage as follows: 

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 ft above mean sea level) 

3.2 Verification Process of Fallowed Lands 
Within the agricultural areas, boundaries of irrigable fields were originally digitized with a 
Geographic Information System using aerial photography, which were updated, as necessary, 
to account for changes in irrigation practices and landuse changes. For the maps created and 
analysis performed for this report, 10-meter pixel resolution Sentinel-2 true color satellite 
imagery (imagery) was acquired for the purpose of demonstrating fallowed lands for the 
Tributary Conservation ICS verification process. Imagery from the months of December and 
July was obtained to capture the agricultural activities during the winter and summer seasons 
of a given calendar year.  SNWA field verification was performed in December and July to 
coincide with imagery capture dates.  

Figure 3-1 provides an example of digitized agricultural field polygons displayed on the 
imagery. The top pane utilizes the Red-Green-Blue bands of the Sentinel-2 data to provide a 
natural color representation. The bottom pane of Figure 3-1 demonstrates an NDVI analysis 
performed using the Red and Near Infra-Red bands of the Sentinel-2 data. A higher NDVI 
value (the range is between -1 and 1), indicates dense and vigorous vegetation. The NDVI 
analyses assisted with identifying irrigated or fallowed agricultural fields.   

The imagery combined with field verification and interviews with irrigation company 
managers ensured the highest degree of accuracy in determining the actual irrigated acreage 
along the Lower Virgin River during 2022.   

Imagery from December 2021, July 2022, and December 2022 was utilized to effectively 
identify irrigated or fallowed lands during the winter and summer irrigation seasons. Since 
the summer irrigation season spans March through September, the July imagery documented 
areas of active irrigation.  By July, most of the natural vegetation in the agricultural fields that 
is not irrigated has died back due to the high evaporative demand and lack of water. 

Water rights on the Lower Virgin River have defined Place-of-Use (POU) maps and many have 
subsequent Proof-of-Beneficial-Use (PBU) maps showing the locations where the decreed 



3-2 

and permitted water rights were beneficially used within the defined POU. These POU and 
PBU maps, when compared to recent imagery, serve as the baseline for proof of fallowed 
lands, demonstrating conservation of the water. In some instances, the polygons digitized for 
CY 2022 do not exactly match those documented by the POU or PBU maps from decades 
prior. This is due to improved mapping capabilities, the natural movement of the Virgin River 
across its flood plain, and changes in land 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 measured irrigated acreage within 
the POU. 

Some of the fields documented by the imagery 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 precipitation from winter 
storms that temporarily turn the fields green. Many of the fields that appear to have some 
green vegetation during the cooler months are brown in the July imagery. To ensure the fields 
were not irrigated, SNWA met with irrigation company managers to review which fields were 
irrigated. Additionally, written verification from the irrigation companies was obtained 
documenting that the shares controlled by SNWA were not being used for irrigation 
(Appendices E and F). The results of these interviews and documentation of conserved water 
for each of the three agricultural areas is presented in the following sections. 
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Figure 3-1 - Detailed Imagery of Crop Delineation and Classification



4-1 

4 Bunkerville Irrigation Company (BIC) 
4.1 Background 
The BIC service area is located along the left bank of the Lower Virgin River southwest of 
Mesquite, Nevada. Virgin River water is diverted by BIC upstream of their service area. The 
POU for BIC’s pre- and post-BCPA water rights totals 1,139.63 acres of irrigable land located 
on the Virgin River floodplain. Water rights associated with BIC are owned by its shareholders 
represented by 1,038 shares of stock (shares). 

SNWA owned a total of 456 BIC shares during CY 2022. SNWA also leased BIC shares during 
CY 2022 bringing the total number of controlled shares from January 1, 2022 through 
December 31, 2022, to 971 shares.  

4.2 BIC Water Rights Summary and Documentation of Conserved Water 
Agricultural irrigation in Bunkerville has been occurring since the 1800s and the rights were 
decreed by the State of Nevada on May 14, 1927. The decree lists BIC water rights under 
Proof No. 02038 and they have a vested priority date of pre-1905. BIC was adjudicated a duty 
of 9.06 acre-feet per acre (af/acre) to irrigate 895.80 acres of land with a total volume of 
8,115.94 afy. The 9.06 af/acre duty is based on application rates of 1 cfs per 100 acres in the 
winter (October through February) and 1 cfs per 70 acres in the summer (March through 
September).   

The BIC holds permits for an additional 1,496 afy of post-BCPA water rights which were not 
used for the creation of Tributary Conservation ICS. Figure 4-1 presents the PBU areas for 
BIC’s water rights, which shows three of the BIC water rights used for irrigating lands in the 
BIC service area.  

The acre-foot per share value for creating Tributary Conservation ICS using pre-BCPA BIC 
Water Rights is calculated by dividing the decreed volume of pre-BCPA rights totaling 
8,115.94 afy by the total number of BIC shares, 1,038, resulting in an annual acre-foot per 
share value of 7.82 af/share. Table C-1 in Appendix C details the calculations performed to 
arrive at the acre-foot per share values on a monthly time-step. In BIC and Mesquite Irrigation 
Company (MIC), a weighted average of the duty times the Place of Use (POU) for the water 
rights held by each respective company was calculated for determining the consumptive use 
of these rights. These calculations are detailed in Table C-1 for BIC and Table C-2 for MIC.  

The original BIC POU has undergone little change since the water rights were decreed in the 
1920s. Water use in the area has remained agricultural, with minimal urbanization. 
Agricultural acreage within BIC for CY 2022 was verified using imagery, field-verification, and 
interviews with the BIC Manager. The irrigated acreage documented in CY 2022 is listed in 
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Table 4-1.  A comparison of irrigated acreage by season is illustrated by Figure 4-2 through 
Figure 4-4 which compare the PBU map for BIC water rights to observed fallowed and 
irrigated lands in December 2021, July 2022, and December 2022, respectively. The imagery 
indicates that some fields outside of the decreed POU were irrigated. For these areas, the 
other water rights held by BIC were used to irrigate the land and these areas were not 
included in the land fallowing calculations for ICS.  

Based on an October 2022 Personal Communication with Mr. Bob Bunker (President of the 
Bunkerville Irrigation Company), perennial alfalfa seeds were planted in fields within BIC in 
the Fall of 2021 to begin establishing the Summer 2022 alfalfa crops. This planting required 
watering in September of 2021. These fields remained un-watered between October 2021 
and February of 2022. Additionally, between October 2021 and February 2022 winter crops 
were planted and watered for harvest in early 2022.  

Appendix E includes a letter of concurrence signed by the BIC Manager, documenting SNWA’s 
control of BIC shares in CY 2022, and BIC’s concurrence that the SNWA controlled shares were 
not used for irrigation. 

Table 4-1 accounts for the total volume of water rights being conserved within BIC on a 
monthly and annual time-step by multiplying the weighted average duty by the total number 
of acres fallowed. The total amount of pre-BCPA water rights controlled by SNWA in CY 2022 
is represented by the 971 controlled shares from January to December 2022. In CY 2022 these 
shares equate to 7,591 af.  For CY 2022 the total volume of water conserved by fallowed or 
urbanized lands (8,599 af) exceeded the volume of water controlled by SNWA (7,591 af). 
Therefore, in CY 2022, all 7,591 af of SNWA-controlled pre-BCPA BIC water rights can be 
accounted for as Tributary Conservation ICS in Lake Mead. 
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Table 4-1 – ICS Created in BIC 

 

 

Notation Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
A (From Table C-1) Total Volume AF/ Month 677.9385 612.3315 913.8874 884.4072 913.8874 884.4072 913.8874 913.8874 884.4072 677.9385 656.0695 677.9385 9,610.9876

B Total BIC Acreage 1,139.63 1,139.63 1,139.63 1,139.63 1,139.63 1,139.63 1,139.63 1,139.63 1,139.63 1,139.63 1,139.63 1,139.63
C Measured Acres of Agriculture each Month 174.79 174.79 174.79 79.64 79.64 79.64 79.64 79.64 79.64 168.3 168.3 168.3
D = B - C Fallowed Acreage each Month 964.84 964.84 964.84 1,059.99 1,059.99 1,059.99 1,059.99 1,059.99 1,059.99 971.33 971.33 971.33

E Weighted Avg Duty .5949 .5373 .8019 .776 .8019 .776 .8019 .8019 .776 .5949 .5757 .5949 8.4334

F = D * E Water Conserved by Fallowed Land (af) 573.96 518.41 773.72 822.6 850.02 822.6 850.02 850.02 822.6 577.82 559.18 577.82 8,598.8

Sh
Total BIC 
Shares Total Number of BIC Shares 1,038. 1,038. 1,038. 1,038. 1,038. 1,038. 1,038. 1,038. 1,038. 1,038. 1,038. 1,038. 1,038.

G Pre-BCPA Acre-Feet per Share Per Month .5306 .4793 .7581 .7336 .7581 .7336 .7581 .7581 .7336 .5306 .5135 .5306 7.8179
H Post-BCPA Acre-Feet per Share Per Month .1225 .1106 .1224 .1184 .1224 .1184 .1224 .1224 .1184 .1225 .1185 .1225 1.4412

.6531 .5899 .8804 .852 .8804 .852 .8804 .8804 .852 .6531 .6321 .6531 9.2591

ShC SNWA Shares Shares Controlled by SNWA 971. 971. 971. 971. 971. 971. 971. 971. 971. 971. 971. 971.

J = G * ShC SNWA AF Tributary Conservation ICS Controlled by SNWA 515.2605 465.3966 736.0864 712.3417 736.0864 712.3417 736.0864 736.0864 712.3417 515.2605 498.6392 515.2605 7,591.1878

.
L > F Is conservation > than SNWA rights Yes

AF ICS Credit Total Virgin River ICS Created 515         465         736         712         736         712         736         736         712         515         499         515         7,591       

AF / Share

SNWA Control of Bunkerville Irrigation Company in Acre-Feet Per Month for CY 2022

Water 
Conserved by 

Fallowing
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Figure 4-1 - BIC PBU Areas 
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Figure 4-2 - BIC Winter Season 2021-2022 Agriculture 
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Figure 4-3 - BIC Summer Season 2022 Agriculture 
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Figure 4-4 - BIC Winter Season 2022-2023 Agriculture 
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5 Mesquite Irrigation Company (MIC) 
5.1 Background 
The MIC service area is located along the right bank of the Lower Virgin River in the 
vicinity of the city of Mesquite, NV. On May 14, 1927, MIC was decreed 9,669.56 afy of 
water rights under the Virgin River Decree to irrigate 1,067.28 acres. Subsequently, another 
2,106.00 afy of water rights to irrigate an additional 468 acres were granted to MIC under 
Permit No. 7624/Certificate No. 4509 with a priority date of 1926. Within the POU defined in 
the decree and Permit No. 7624, MIC has a total of 11,775.56 afy of pre-BCPA water rights to 
irrigate 1,535.37 acres of land. The duty per acre for the decreed rights is 9.06 af/acre, which 
is based on application rates of 1 cfs per 100 acres in the winter (October through February) 
and 1 cfs per 70 acres in the summer (March through September). The duty under Permit No. 
7624 is 4.5 af/acre. Table 5-1 distributes the decreed right (with an annual duty of 9.06 
af/acre) on a monthly time-step based on the summer and winter duty designated above and 
distributes the 4.5 af/acre based on the number of days per month. The result is a weighted 
average duty of 7.82 af/acre for the pre-BCPA water rights. In 1954, MIC was permitted an 
additional 234 af of post-BCPA water rights (but no additional land), bringing the total MIC 
owned water rights to 12,009.56 af. The post-BCPA portion of these water rights cannot be 
used for the creation of Tributary Conservation ICS. Table C-2 in Appendix C details the 
calculations performed to arrive at the acre-foot per share values on a monthly time-step. 

MIC Certificates Nos. 22585 through 22587 (Permits 83920 through 83922) combine the 
volumes of all of the pre-BCPA and post-BCPA water rights associated with the 1,535.37 acre 
POU to demonstrate that MIC controls a total of 12,009.56 af of water rights consisting of 
11,775.56 af of pre-BCPA rights and 234 af of post-BCPA rights. The monthly volume of the 
post-BCPA rights equate to approximately 20 af per month (Row K, Table C-2, Appendix C). 
For the purposes of documenting the total use of MIC’s water rights across the entire POU of 
the water-right permits, the full 12,009.56 af volume was used in Table 5-1 to verify that 
enough water remained in the Virgin River for SNWA to receive ICS credit.  Values in rows D 
and E of Table 5-1 exceed the 20 af per month of post- BCPA water rights, demonstrating that 
there is sufficient use of non-SNWA water rights to fully consume the post-BCPA water rights. 
Therefore, the remainder is considered entirely pre-BCPA water rights, a portion of which 
SNWA claims for ICS credit as listed in Row H of Table 5-1.     

5.2 Water Rights Summary and Documentation of Conserved Water 
The acre-foot per share value to account for Tributary Conservation ICS is determined by 
dividing the total pre-BCPA rights of 11,775.56 af by the total number of shares in MIC, 
1,673.25, resulting in an annual acre-foot per share value of 7.04 af/share. Table 5-1 lists the 
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acre-foot per share value on a monthly time-step. During CY 2022, SNWA controlled shares 
in MIC representing 8,218 af of water.   

Figure 5-1 presents the POU for the MIC decreed and certificated water rights. Figure 5-2 
through Figure 5-4 presents the imagery for these areas and vicinity during December 2021, 
July 2022, and December 2022. Agricultural acreage within the MIC POU was verified using 
imagery, ground-truthing, and interviews of the MIC Manager. 

A portion of MIC water rights not controlled by SNWA are being used to supply irrigation 
water to golf courses in Mesquite, Nevada. The golf courses pump leased and owned MIC 
water rights directly from MIC’s ditches to golf course ponds for use on fairways and roughs.  

5.2.1 Virgin Valley Water District (VVWD) Unused Shares 
In January 2020, SNWA and Virgin Valley Water District (VVWD) executed a lease agreement 
where SNWA will, on a monthly time-step, calculate the unused portions of the 403 shares in 
MIC owned by the Virgin Valley Water District (VVWD) and SNWA will compensate VVWD for 
the unused water from VVWD’s shares, including the pre-BCPA portion for which SNWA 
receives ICS credit.   

The main purpose of the lease agreement between VVWD and SNWA is to provide VVWD 
more flexibility to utilize more MIC shares in the summer months (May through September 
for 2021) when golf course water use is high and to allow SNWA to take additional water in 
the winter months when the golf courses use is low, thereby maximizing beneficial use of the 
water. Table D-1 in Appendix D shows the month by month calculations and resulting VVWD 
shares controlled for each month in 2022.  

5.2.2 Determination of Consumptive Use for MIC 
The consumptive uses of MIC water are computed differently for the sprinkler irrigated 
acreages north of I-15 that rely on MIC water (mostly golf courses) versus the traditionally 
flood-irrigated POU south of I-15. The purpose of this different accounting is that a significant 
volume of the water diverted to the area south of I-15, which is still mostly reliant upon 
traditional flood irrigation infrastructure, returns to the river. 

Conversely, the area north of I-15 is higher in elevation than the MIC main ditch thus the 
irrigation water must be pumped up to the lands. Since this MIC water is metered through 
the pressurized pipelines, then applied with sprinkler irrigation, it is assumed that all the 
water pumped through these meters is consumptively used. This accounting, where meters 
are used, will help more accurately measure the amount of water consumptively used. For 
the golf courses and flood irrigated areas south of I-15 where metering is more challenging, 
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the entire turf and pond surface-area acreage associated with the golf courses was included 
as irrigated agriculture within MIC and these monthly total acreages are included in Table 5-1.  

As presented in Table 5-1, SNWA controlled MIC shares representing 8,218 af in CY 2022. For 
CY 2022 the water conserved from fallowed or urbanized lands exceeded the volume of water 
controlled by SNWA, therefore all 8,218 afy of SNWA’s total controlled MIC rights can be 
accounted for as Tributary Conservation ICS created by SNWA in Lake Mead for CY 2022. 
Appendix F includes a letter of concurrence signed by the MIC Manager documenting SNWA’s 
control of MIC shares in CY 2022 and MIC’s concurrence that the SNWA controlled shares 
were not used for irrigation. 
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Table 5-1 – ICS Created in MIC 

 

  

Notation Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

A (From Table C-2) Total Volume MIC Water Rights (AF/Month) 855.0495 772.3028 1,136.3252 1,099.6695 1,136.3252 1,099.6695 1,136.3252 1,136.3252 1,099.6695 855.0495 827.4673 855.0495 12,009.56

B Measured Acres of Agriculture each Month (Acres) 1 130.233 130.233 130.233 140.166 140.166 140.166 140.166 140.166 140.166 127.215 127.215 127.215
C Total MIC Duty (AF/ Acre / Month) .5569 .503 .7401 .7162 .7401 .7162 .7401 .7401 .7162 .5569 .5389 .5569 7.82
D = B * C Use by Agriculture (AF / Month) 72.5268 65.5081 96.3851 100.3906 103.737 100.3906 103.737 103.737 100.3906 70.8462 68.5608 70.8462 1,057.0561

E
MIC Metered 

Uses Metered Uses (AF) 2 31.279 83.4697 84.4438 195.0815 265.2691 342.5563 346.2622 260.3193 269.2013 157.7534 48.1855 20.5407 2,104.3618

F Shares Controlled by SNWA 1,282.0882 1,232.2594 1,275.8229 1,160.2672 1,118.7908 1,017.0501 1,028.6027 1,148.4268 1,088.5252 1,161.9371 1,293.3265 1,319.1022
G Acre-Feet per Share Per Month Pre BCPA .4991 .4508 .6672 .6457 .6672 .6457 .6672 .6672 .6457 .4991 .483 .4991 7.04
H= F * G Pre-BCPA Water Controlled by SNWA for ICS (AF / Month) 639.9335 555.5401 851.2739 749.1978 746.4965 656.7209 686.3199 766.2707 702.8732 579.962 624.7189 658.4084 8,217.7158

I = D + E + H MIC Water Rights Total Use (AF/Month) 743.74 704.52 1,032.10 1,044.67 1,115.50 1,099.67 1,136.32 1,130.33 1,072.47 808.56 741.47 749.80 11,379.1337
K = A - I Net Surplus or (Deficit)  for Receiving ICS Credit (AF/Month) 111.31 67.78 104.22 55.00 20.82 0.00 0.01 6.00 27.20 46.49 86.00 105.25 630.0942
L = H if K>0 Else H + K Total Virgin River ICS Created 639.93 555.54 851.27 749.20 746.50 656.72 686.32 766.27 702.87 579.96 624.72 658.41 8,218

1 Acreage includes Coyote Willows Golf and Casablanca Golf Courses
2 Metered Uses for Golf Courses North of I-15
VVWD Lease Shares

SNWA Control of Mesquite Irrigation Company in Acre-Feet Per Month for CY 2022

MIC Total 
Rights

MIC Use By 
Agriculture

MIC SNWA 
ICS
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Figure 5-1 - MIC POU Areas 
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Figure 5-2 - MIC Winter Season 2021-2022 Agriculture 
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Figure 5-3 - MIC Summer Season 2022 Agriculture 
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Figure 5-4 - MIC Winter Season 2022-2023 Agriculture 
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6 Riverside Area 
6.1 Background 
The Riverside Area, located downstream of MIC, BIC, and the City of Mesquite, Nevada, is an 
agricultural area with specific certificated water rights and associated POU. 

In May 2008, SNWA purchased a portion of water right Certificate No. 1153 which has a 
priority date of October 30, 1925. The certificate has a total water right of 1,062.26 af to 
irrigate 177.044 acres of land on the Lower Virgin River near Riverside, Nevada, at an annual 
duty of 6 af/acre. SNWA’s controlled portion of the right is 601.97 afy, which represents 
approximately 100 acres based on the annual duty. 

In October 2015, the owner of a portion of the property associated with the POU for 
Certificate 1153 filed an application (Application No. 85504) with the Nevada State Engineer 
to change the POU for an existing, adjacent post-BCPA water right granted to the owner 
under Permit No. 54383 (See Figure 6-1).  Specifically, Application 85504 expanded the POU 
associated with Permit No. 54383 such that a portion of the POU overlaps lands located 
within the POU for Certificate No. 1153 purchased by SNWA.  The State Engineer approved 
the application in June 2016 (Permit 85504) effectively enabling the landowner to irrigate 
most of the acreage within the Certificate No. 1153 POU with the post-BCPA right while 
SNWA’s controlled portion of the Certificate No. 1153 pre-BCPA water right remains in the 
Virgin River.  

6.2 Riverside Area Water Rights Summary and Documentation of Conserved 
Water 

Using the imagery obtained during CY 2021 and 2022, fallowed lands within the Riverside 
Area were determined. Figure 6-2 through Figure 6-4 compares the POU for Certificate No. 
1153 and Permit 85504 to the observed irrigated and fallowed lands in December 2021, July 
2022, and December 2022, respectively. 

The current configuration of agricultural fields is much different than in 1925 when the PBU 
map for Certificate 1153 was filed. This is likely due to land ownership changes and the 
movement of the Virgin River channel within its flood plain. Fallowed acreage within the 1925 
POU, as seen in Figure 6-1 through Figure 6-4, was determined by subtracting the irrigated 
acreage not overlapped by Permit 85504 from the total area of the 1925 POU during each 
season. 

Table 6-1 details the calculations used to determine the monthly duty of water applied to 
irrigable lands in the Riverside Area along with the volume of Virgin River water conserved 
through non-use. Water applied on lands overlapped by Permit 85504 were not counted as 
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irrigated acreage under Certificate 1153. Instead, that water was accounted as use under 
Permit 85504. However, all irrigated acreage on the remaining POU of Certificate 1153 was 
quantified and is presented in Row C of Table 6-1. 

Table 6-1 illustrates that from January through December 2022 the total water conserved 
from fallowed lands was approximately 798 af and exceeded the 602 af represented by 
SNWA’s controlled water right. Therefore, all 602 af of SNWA’s controlled rights in the 
Riverside Area can be accounted for as Tributary Conservation ICS created by SNWA and 
stored in Lake Mead. 
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Table 6-1 – ICS Created in Riverside Area 

 

 

 

 

 

 

 

 

 

 

 

  

Notation Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
# Days 31 28 31 30 31 30 31 31 30 31 30 31 365

A Total Certificate 1153 POU 177.044 177.044 177.044 177.044 177.044 177.044 177.044 177.044 177.044 177.044 177.044 177.044

B Duty of Riverside Area Water Rights (af/acre) .5096 .4603 .5096 .4931 .5096 .4931 .5096 .5096 .4931 .5096 .4931 .5096 6.

C Acres Being Irrigated in Certificate 1153 POU 37.11 37.11 37.11 59.75 59.75 59.75 59.75 59.75 59.75 19.49 19.49 19.49
D = A - C Acres of Fallowed Land in Certificate 1153 POU 139.9301 139.9301 139.9301 117.2967 117.2967 117.2967 117.2967 117.2967 117.2967 157.5545 157.5545 157.5545

E = B * D Water Conserved from Fallowed Acreage (af) 71.3084 64.4098 71.3084 57.839 59.7744 57.839 59.7744 59.7744 57.839 80.2898 77.6901 80.2898 798.1363

F Acre-Feet per Month of SNWA's Owned Right 51.1262 46.1785 51.1262 49.477 51.1262 49.477 51.1262 51.1262 49.477 51.1262 49.477 51.1262 601.97

E > F Is conservation > than SNWA rights Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Total ICS Created 51.1262 46.1785 51.1262 49.477 51.1262 49.477 51.1262 51.1262 49.477 51.1262 49.477 51.1262 602.

Riverside Area Lonetti Water Right Purchase
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Figure 6-1 - Riverside PBU Areas 
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Figure 6-2 - Riverside Area Winter Season 2021-2022 Agriculture 
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Figure 6-3 - Riverside Area Summer Season 2022 Agriculture 
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Figure 6-4 - Riverside Area Winter Season 2022-2023 Agriculture 
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7 Conclusion 
During CY 2022, SNWA created 16,411 af of Virgin River Tributary Conservation ICS in Lake 
Mead using SNWA-owned and leased pre-BCPA Virgin River water rights. This total does not 
include any overrun payback or the one-time system assessment for the benefit of Lake Mead 
water storage . The method of creation for ICS is consistent with the approved, amended CY 
2022 ICS Plan, Forbearance Agreement, and Guidelines. 
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Appendix A. SNWA Tributary Conservation ICS Plan of Creation 
Approval Letter 
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Appendix B. Virgin River Water Rights  
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Virgin River Decree: 

http://images.water.nv.gov/images/Decrees/V/Virgin%20River.pdf  

Mequite Irrigation Company Permits: 

http://water.nv.gov/permitinformation.aspx?app=83920 

http://water.nv.gov/permitinformation.aspx?app=83921 

http://water.nv.gov/permitinformation.aspx?app=83922 

Bunkerville Irrigation Company Permits: 

http://water.nv.gov/permitinformation.aspx?app=13222 

http://water.nv.gov/permitinformation.aspx?app=16883 

http://water.nv.gov/permitinformation.aspx?app=19920 

Riverside Area Permits: 

http://water.nv.gov/permitinformation.aspx?app=3085 

http://water.nv.gov/permitinformation.aspx?app=85504 

  

http://images.water.nv.gov/images/Decrees/V/Virgin%20River.pdf
http://water.nv.gov/permitinformation.aspx?app=83920
http://water.nv.gov/permitinformation.aspx?app=83921
http://water.nv.gov/permitinformation.aspx?app=83922
http://water.nv.gov/permitinformation.aspx?app=13222
http://water.nv.gov/permitinformation.aspx?app=16883
http://water.nv.gov/permitinformation.aspx?app=19920
http://water.nv.gov/permitinformation.aspx?app=3085
http://water.nv.gov/permitinformation.aspx?app=85504
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Appendix C. Monthly BIC and MIC Acre Feet Per Share 
Calculations 
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Table C-1–  BIC Monthly Breakdown of Water Rights and Share Volumes 

 

 

  

Notation Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
A # Days 31 28 31 30 31 30 31 31 30 31 30 31 365

B Pre-BCPA POU (Acres) 895.8 895.8 895.8 895.8 895.8 895.8 895.8 895.8 895.8 895.8 895.8 895.8
C Post-Certificate 3509 (Acres) 123.83 123.83 123.83 123.83 123.83 123.83 123.83 123.83 123.83 123.83 123.83 123.83
D Post-Certificate 5343 (Acres) 120. 120. 120. 120. 120. 120. 120. 120. 120. 120. 120. 120.
E = B + C + D Total BIC Acreage 1,139.63 1,139.63 1,139.63 1,139.63 1,139.63 1,139.63 1,139.63 1,139.63 1,139.63 1,139.63 1,139.63 1,139.63

F Pre-BCPA (AF / Acre / Month) .6149 .5554 .8784 .8501 .8784 .8501 .8784 .8784 .8501 .6149 .5951 .6149 9.06
G Post-Certificate 3509 Duty .6151 .5556 .6142 .5943 .6142 .5943 .6142 .6142 .5943 .6151 .5952 .6151 7.24
H Post-Certificate 5343 Duty .4247 .3836 .4247 .411 .4247 .411 .4247 .4247 .411 .4247 .411 .4247 5.

I = ((F*B)+(G*C)+(H*D))/E Weighted Avg Duty .5949 .5373 .8019 .776 .8019 .776 .8019 .8019 .776 .5949 .5757 .5949 8.43

J = B * F Total Pre-BCPA Rights AF / Month 550.814 497.5094 786.8771 761.494 786.8771 761.494 786.8771 786.8771 761.494 550.814 533.0458 550.814 8,115.
K = (C*G) + (D*H) Total Post Rights AF / Month 127.1245 114.8221 127.0103 122.9132 127.0103 122.9132 127.0103 127.0103 122.9132 127.1245 123.0237 127.1245 1,496.
L = J + K Total Volume AF/ Month 677.9385 612.3315 913.8874 884.4072 913.8874 884.4072 913.8874 913.8874 884.4072 677.9385 656.0695 677.9385 9,610.9876

Sh
Total BIC Shares

Total Number of BIC Shares 1,038. 1,038. 1,038. 1,038. 1,038. 1,038. 1,038. 1,038. 1,038. 1,038. 1,038. 1,038.

P = J/Sh Pre-BCPA Acre-Feet per Share Per Month .5306 .4793 .7581 .7336 .7581 .7336 .7581 .7581 .7336 .5306 .5135 .5306 7.82
Q = K/Sh Post-BCPA Acre-Feet per Share Per Month .1225 .1106 .1224 .1184 .1224 .1184 .1224 .1224 .1184 .1225 .1185 .1225 1.44

.6531 .5899 .8804 .852 .8804 .852 .8804 .8804 .852 .6531 .6321 .6531 9.26

Notation for AF/Day AF/Acre From Decree (Permit 83920)
Days in 
Season AF/Day

S Summer (March to September) 6.06 214 0.028321
W Winter (October to February) 3.00 151 0.019835

9.06 365

BIC Monthly Breakdown of Water Rights and Share Volumes

Water Right Acreage

Water Right Duty

Water Right Volume

AF / Share
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Table C-2 – MIC Monthly Breakdown of Water Rights and Share Volumes 

 

Notation Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
A # Days 31 28 31 30 31 30 31 31 30 31 30 31 365

B Permit 83920 (Acres) 1,067.37 1,067.37 1,067.37 1,067.37 1,067.37 1,067.37 1,067.37 1,067.37 1,067.37 1,067.37 1,067.37 1,067.37
C Permit 83921 and 83922 (Acres) 468. 468. 468. 468. 468. 468. 468. 468. 468. 468. 468. 468.
D=B+C Total MIC POU (acres) 1,535.37 1,535.37 1,535.37 1,535.37 1,535.37 1,535.37 1,535.37 1,535.37 1,535.37 1,535.37 1,535.37 1,535.37

E=A*(Summer or Winter) Permit 83920 Duty Pre-BCPA  (AF/ Acre / Month) .6149 .5554 .8784 .8501 .8784 .8501 .8784 .8784 .8501 .6149 .5951 .6149 9.06
F= (4.5/365)*A Permit 83921 Duty Pre-BCPA  (AF/ Acre / Month) .3822 .3452 .3822 .3699 .3822 .3699 .3822 .3822 .3699 .3822 .3699 .3822 4.5
G= [(B*E)+(C*F)] / (B+C) Total MIC Pre-BCPA Duty (AF/ Acre / Month) .544 .4913 .7272 .7037 .7272 .7037 .7272 .7272 .7037 .544 .5264 .544 7.67
H = (0.5/365)*A Permit 83922 Duty Post-BCPA (AF/ Acre / Month) .0425 .0384 .0425 .0411 .0425 .0411 .0425 .0425 .0411 .0425 .0411 .0425 .5
I = [(B*E)+(C*F)+(C*H)]/(B+C+C) Total MIC Duty (AF/ Acre / Month) .5569 .503 .7401 .7162 .7401 .7162 .7401 .7401 .7162 .5569 .5389 .5569 7.82

J = D * G Total Volume Pre-BCPA Rights (AF/Month) 835.1756 754.3521 1,116.4512 1,080.4366 1,116.4512 1,080.4366 1,116.4512 1,116.4512 1,080.4366 835.1756 808.2344 835.1756 11,775.56
K= C * H Total Volume Post-BCPA Rights (AF/Month) 19.874 17.9507 19.874 19.2329 19.874 19.2329 19.874 19.874 19.2329 19.874 19.2329 19.874 234.
L = J + K Total Volume MIC Water Rights (AF/Month) 855.04953 772.3028 1,136.32516 1,099.66951 1,136.32516 1,099.66951 1,136.32516 1,136.32516 1,099.66951 855.04953 827.46729 855.04953 12,009.56

N Total MIC Shares Total Number of MIC Shares 1,673.25 1,673.25 1,673.25 1,673.25 1,673.25 1,673.25 1,673.25 1,673.25 1,673.25 1,673.25 1,673.25 1,673.25

N = J / N AF/Share Acre-Feet per Share Per Month Pre BCPA .49913 .45083 .66724 .64571 .66724 .64571 .66724 .66724 .64571 .49913 .48303 .49913 7.04
O = K/N Acre-Feet per Share Post BCPA .01188 .01073 .01188 .01149 .01188 .01149 .01188 .01188 .01149 .01188 .01149 .01188 .14
P = N + O Total MIC AF Per shares .51101 .46156 .67911 .65721 .67911 .65721 .67911 .67911 .65721 .51101 .49453 .51101 7.18

Notation for AF/Day AF/Acre From Decree (Permit 83920) Days in Season AF/Day
S Summer (March to September) 6.06 214 0.028321
W Winter (October to February) 3.00 151 0.019835

9.06 365 `

MIC Monthly Breakdown of Water Rights and Share Volumes

Water Right Acreage

Water Right Duty

Water Right Volume
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Appendix D. MIC VVWD Unused Share Calculations 
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Table D-1 – VVWD Share Lease Worksheet 2022 

 

Notation AF Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

VVWD Shares Total MIC Shares Owned by VVWD (shares) 403.00 403.00 403.00 403.00 403.00 403.00 403.00 403.00 403.00 403.00 403.00 403.00
Pre-BCPA AF/Share/Month 0.50 0.45 0.67 0.65 0.67 0.65 0.67 0.67 0.65 0.50 0.48 0.50 7.04
Post-BCPA AF/Share/Month 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.14
Total AF/Share/Month 0.51 0.46 0.68 0.66 0.68 0.66 0.68 0.68 0.66 0.51 0.49 0.51 7.18

A = VVWD Shares * MIC AF per Share Pre Total VVWD Pre-BCPA Water in MIC Shares (af) 201.15 181.68 268.90 260.22 268.90 260.22 268.90 268.90 260.22 201.15 194.66 201.15 2,836.05
B =  VVWD Shares * MIC AF per Share Post Total VVWD Post-BCPA Water in MIC Shares (af) 4.79 4.32 4.79 4.63 4.79 4.63 4.79 4.79 4.63 4.79 4.63 4.79 56.36

C = MIC Meter Data Submitted to NDWR MIC Meter Wolf Creek (af) 31.28 52.07 46.38 67.13 85.89 62.77 78.53 92.25 87.91 67.61 32.33 20.54 724.70
D  = MIC Meter Data Submitted to NDWR MIC Meter Oasis / Pulte (af) 0.00 31.40 38.06 127.95 143.37 193.27 211.86 118.90 161.57 90.14 15.86 0.00 1,132.38
E = From Table Below Other Shares that use Oasis/Pulte Meter (af) 58.77 53.08 78.10 75.58 78.10 75.58 78.10 78.10 75.58 58.77 56.87 58.77 825.38
F = C + (D-E) if D > E VVWD MIC Metered Diversions (af) 31.28 52.07 46.38 119.50 151.16 180.46 212.30 133.05 173.90 98.99 32.33 20.54 1,251.97
G= A - (F-B) Remaining Pre-BCPA VVWD Water to be leased (af) 174.66 133.94 227.30 145.35 122.52 84.39 61.38 140.63 90.96 106.95 166.97 185.40 1,640.44
H = If F <= B, B-F Remaining Post-BCPA VVWD Water to be leased (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 0.00
I = G / AF per Share Pre Max Potential  VVWD Pre-BCPA  Shares Leased Per Month 349.92 297.09 340.66 225.10 183.63 130.70 92.00 210.76 140.86 214.27 345.66 371.44
J Deduction Due to Overuse in MIC** (shares) 0.00 0.00 0.00 0.00 0.00 51.31 1.06 0.00 0.00 0.00 0.00 0.00
K =  I - J if I > 0, else 0 Final VVWD Shares Leased 349.92 297.09 340.66 225.10 183.63 79.39 90.94 210.76 140.86 214.27 345.66 371.44
L =  MIC AF per Share Pre * K Final Volume Leased (af) 174.66 133.94 227.30 145.35 122.52 51.26 60.68 140.63 90.96 106.95 166.97 185.40 1,606.60
M = G - L Annual Exceedence (af) 0.00 0.00 0.00 0.00 0.00 33.13 0.71 0.00 0.00 0.00 0.00 0.00 33.84

Other Shares that Go Through Meters Shares
Oasis GC (Oasis/Pulte Meter) 100
Mesquite Vistas (Oasis/Pulte Meter) 15
Total 115

** Calculated by determining if there is overuse in Table 5-1 of the Virgin River ICS Report then backing that amount off in this table.  

VVWD Share Lease Worksheet 2022
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Appendix E.  BIC Letter of Concurrence 
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Appendix F.  MIC Letter of Concurrence 
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