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1.0 INTRODUCTION

1.1 Purpose and Objective

The purpose of this task was to compile a data set of the locations of certificated water rights from 
underground sources used for irrigation in the model area, and to estimate the total consumptive use 
of water for the communities of Ely and McGill, NV in five year increments for the time period 
1945-2005.  The data set of certificated water rights from underground sources used for irrigation was 
used to facilitate the discrimination of areas irrigated with groundwater from areas irrigated with 
surface water, and to help determine when groundwater irrigation began in the model area.  

1.2 General Approach

The general approach for deriving the certificated water rights data set and consumptive water use 
estimates for Ely and McGill, NV included the following steps: 

1. Compile water right data from the Nevada Division of Water Resources (NDWR) and the 
Utah Division of Water Rights (UDWR) for hydrographic areas (HA) in the model area;  

2. Obtain or estimate population data, per capita use rates, and water use data for the 
communities of Ely and McGill, NV back to 1945;  

3. Reduce the compiled water rights data into a subset of data representative of certificated water 
rights from underground sources used for irrigation;  

4. Derive consumptive water use estimates for the communities of Ely and McGill, NV based on 
water use estimates; 
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2.0 DATA COMPILATION AND EVALUATION

This section discusses the types of data needed for this assessment, the sources of the water rights and 
water use data, and the creation of the water rights data sets.  

2.1 Data Types

The types of data needed for this assessment included water rights data for HAs in the model area.  In 
addition, groundwater production data, surface water diversion data, population estimates, and per 
capita water use rates for the cities of Ely and McGill, NV were necessary to estimate the use of water 
for those communities.  The specific types of data compiled for this study included:

• Water Rights

- Application or Certificate Number (for Nevada)
- Water Right Number (for Utah)
- Point of Diversion Location (Universal Transverse Mercator [UTM] Coordinates)
- Irrigated Acreage
- Water Right Owner 

• Groundwater Production Data

- Site name or number 
- Volume of water pumped
- Permit Number 

• Surface Water Diversion Data

- Site name or number 
- Volume of water diverted 
- Permit Number 

• Population Data

- Name of city
- Year
- Population
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• Per Capita Water Use Rates

- Geographic location (i.e., county)
- Total population served by public water supply
- Volume of publicly supplied water

2.2 Data Sources

The sources of data used for this assessment included electronic data (e.g., databases, spreadsheets, or 
portable document files [pdf]) obtained from various sources.  The types of data collected and their 
sources are discussed in greater detail in the following sections.  

2.2.1 Water Rights Data

Water rights data are available from both the NDWR and UDWR websites.  Water rights data for the 
State of Nevada can be accessed at the following URL http://water.nv.gov/water%20rights/ 
permitdb/permitdb_disclaimer.htm.  The water rights information for Nevada was obtained from the 
on-line water rights database by performing a “Hydrographic Abstract” search.  This type of query is 
accomplished by entering, at a minimum, the HA number for the basin that you are interested in.  For 
this assessment, all water rights data were obtained for the following HAs in the model area including 
HA 184 (Spring Valley), HA 195 (Snake Valley), HA 179 (Steptoe Valley), HA 180 (Cave Valley), 
HA 183 (Lake Valley), HA 196 (Hamlin Valley), and HA 181 (Dry Lake Valley) (see Figure 2-1). 
Water rights data for the State of Utah can be accessed at the following URL 
http://nrwrt1.nr.state.ut.us/wrinfo/default.asp.  Queries can be performed from this website based on a 
water right number, name/source, point of diversion, or places of use.  The State of Utah, however, 
makes available a water rights point of diversion database for the entire State of Utah as a shapefile 
that can be viewed in ArcGIS® 9 from Environmental Systems Research Institute (ESRI).  The water 
rights point of diversion database can be found at the following URL 
http://nrwrt1.nr.state.ut.us/gisinfo/wrcover.asp.       

2.2.2 Groundwater and Surface Water Data

Municipal groundwater pumpage data and surface water diversion data were obtained from the 
NDWR.  NDWR provided groundwater pumpage and surface water diversion data for both Ely and 
McGill, NV in Microsoft Excel® workbooks.  These workbooks contain the permit number, duty 
allowed for each permit, and the volume of water pumped or diverted depending on the source of 
water.  The data were available for the years 2002, 2003, and 2004 for the city of Ely.  It was available 
for the year 2003 for the city of McGill.  This water use data was incorporated into the estimates of 
water use for the appropriate year and community.  

2.2.3 Population Data

Population data for the two largest communities in the Spring Valley model area were obtained from 
two main sources.  The first source was a Nevada State Demographer report titled, “Nevada County 
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Figure 2-1
Location of Hydrographic Areas and Major Cities in the Model Area
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Population Estimates July 1, 1986 to July 1, 2004 Includes Cities and Towns” (Nevada State 
Demographer, 2004).  The second source of population data was the Nevada State Library and 
Archives.  Nevada place names populations from 1860-2000 can be accessed from the Nevada State 
Library and Archives at the following URL http://dmla.clan.lib.nv.us/docs/nsla/sdc/placenames/. 
Population data from the Nevada State Library and Archives are available by decade for cities, towns, 
or townships.  

2.2.4 Per Capita Use Data

Per capita water use rates were determined based on data obtained from the U.S. Geological Survey 
(USGS).  Specifically, the per capita water use rates were determined from data files that can be 
downloaded from the following URL at http://water.usgs.gov/watuse/data/2000/nvco2000.xls.  These 
data files provide water-use estimates by county for the United States, the District of Columbia, 
Puerto Rico, and the U.S. Virgin Islands.  These data files support the State-Level water-use estimates 
published in USGS Circular 1268 (Hutson et al., 2004).  The per capita water use rate determination 
is discussed further in Section 3.2.2.  

2.3 Data Set Creation

The process used to compile the water rights data sets is summarized in this section.  In general, this 
process consisted of querying data from the online NDWR water rights database and from the UDWR 
water rights point of diversion database.  All water right data regardless of the status or manner of use 
were obtained for each HA in the model area.  The water right data were queried based on the HA 
number (see Figure 2-1).  The queried data for the State of Nevada were then saved into individual 
Microsoft Excel® worksheets.  One worksheet for each HA.  Once the water right data were obtained 
for each HA, the State of Nevada data were combined into one Microsoft Excel® workbook and then 
imported into a Microsoft Access® database.  In addition, UTM coordinates were determined for each 
water right point of diversion.  The coordinates were determined by assuming that a given point of 
diversion was in the center of the smallest part of the legal description location.  For example, if a 
given water right listed the point of diversion information down to the nearest quarter-quarter section, 
then it was assumed that the point of diversion was in the center of that quarter-quarter section.  If a 
given water right listed the point of diversion information to the nearest section, it was then assumed 
that the point of diversion was in the center of that section.  The data are organized by HA and then by 
application number.  

The water right data for HAs in Utah (i.e., HA 195 and 196) were handled in a slightly different 
manner.  Since the data were already in the form of a shapefile that could be imported into ArcGIS® 9, 
a spatial query was performed in ArcGIS® 9 to extract the water right data for HAs 195 (Snake 
Valley) and 196 (Hamlin Valley).  The extracted data were then exported to another Microsoft Excel®

workbook.  

The water rights data for the State and Nevada and the State of Utah could not be combined into a 
single data set because the two are incompatible.  For example, the two water rights data sets have 
different codes to indicate status, manner of use, and source of water.     



Section 3.0

Volume 5 - Certificated Groundwater Irrigation Rights and Municipal Water Use in the Model Area

3-1

3.0 DATA REDUCTION AND ANALYSIS

This section describes the reduction of the compiled water rights data sets into usable data sets for 
incorporation into the groundwater flow model, and the processes taken to derive consumptive water 
use estimates for the time period 1945-2005 in 5 year increments for the communities of Ely and 
McGill, Nevada.  

3.1 Data Reduction

Prior to use in the groundwater flow model, the compiled water rights data sets needed to be reduced 
to data sets that represented only certificated water rights from underground sources used for 
irrigation.  In addition, supplemental water rights were also excluded.  The identification of 
supplemental water rights for this report was based on the State Engineer’s identification of those 
rights in the NDWR database.  This data reduction is discussed in the following section.  

3.1.1 Water Rights Database 

The process of reducing the compiled water rights database to a data set suitable for incorporation 
into the groundwater flow model consisted of querying each compiled water rights data set 
(i.e., Nevada water rights and Utah water rights) for the appropriate water rights.  The data sets were 
queried for certificated water rights from underground sources that were used for irrigation and not 
supplemental for the HAs in the model area (see Figure 2-1).  The queried data were then exported 
back to Microsoft Excel® and combined into one table for water rights in Nevada and one table for 
water rights in Utah.  Unfortunately, the point of diversion shapefile for the state of Utah does not 
include the irrigated acreage associated with a given water right. The acreages for these water rights 
were added to the water rights data for Utah based on information obtained from the following URL 
http://nrwrt1.nr.state.ut.us/wrinfo/default.asp. The reduced data sets for Nevada and Utah can be seen 
in Attachment A, Tables A.1-1 and A.1-2, respectively.  

3.2 Data Analysis

The total consumptive use of water for each five year period between 1945 and 2005 was estimated 
for the communities of Ely and McGill, NV.  The consumptive water use estimates consisted of first 
estimating the municipal water use for each community.  The municipal water use for the two 
communities was estimated based on population data, per capita water use rates, and groundwater 
production or surface water diversion data, when available.  The municipal water use estimates were 
then used to derive the consumptive water use estimates for the two communities in the model area. 
These processes are described in further detail in the following sections. 
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3.2.1 Municipal Water Use Estimates

The water use attributed to a community was based either on the population and per capita water use 
rate for a community or groundwater production or surface water diversion data, when available. 
Water use estimates for a community based on the population and a per capita water-use rate were 
calculated by the following equation:

WU = P x GPCD x C (3-1)

where

WU = The community water use estimate (acre-feet per year [afy]),
P = The population of a community in a given year,
GPCD = The per capita water use rate in gallons per capita per day (gpcd),
C = A conversion factor of 0.0011201 to convert gpcd and population into afy.

The municipal water use in acre-feet per year was estimated for each year from 1945-2005.  When 
groundwater production data and surface water diversion data were available, the sum of the two was 
used as the municipal water use for the community for that year.  

3.2.1.1 Population Estimates

For the years in which actual population data were not available, population estimates were made by 
bracketing the unknown years with known years and evenly distributing the difference to the 
unknown years.  For example, most cities have population data for every ten years, but not for the 
individual years within a decade.  In these instances, the difference in population between two 
decades was then evenly distributed to the missing years.  It should also be noted that population data 
from the Nevada State Library and Archives are sometimes reported in terms of a “township” or a 
“census designated place”.  For example, the 1930 census reports population data for the “McGill 
census designated place” that includes the actual town of McGill.  Due to the fact that each 
community had slightly different circumstances in estimating population data, each community is 
discussed in the following sections explicitly.  

3.2.1.1.1 Ely

Population data for the city of Ely are available for the years 1940, 1950, 1960, 1970, and 1980 from 
the Nevada State Library and Archives.  Population data for the years 1986 through 2004 are 
available from the Nevada State Demographer.  Population data for the missing years were estimated 
by evenly distributing the difference in population between two known years to the intervening years 
between the known values.  
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3.2.1.1.2 McGill

Population data for the “McGill unincorporated” or the “McGill census designated place” are 
available for the years 1930, 1950, 1960, 1970, 1980, and 1990 from the Nevada State Library and 
Archives.  It was assumed that these populations represent the actual population for the city of 
McGill.  Population data for the city of McGill are available for the years 1996-2004 from the Nevada 
State Demographer.  Population data for the missing years were estimated by evenly distributing the 
difference in population between two known years to the intervening years between the known 
values.  

3.2.2 Per Capita Water Use Rate

From the data files compiled by Hutson et al. (2004), a per capita water use rate for White Pine 
County was calculated.  This per capita water use rate was based on the following two fields that can 
be found in the Nevada data files for White Pine County for the year 2000:  “Public supply, total 
population served, in thousands” and “Public supply, total withdrawals, fresh, in Mgal/d.”  According 
to the state level data files, White Pine county had a population of 8,340 people and total fresh water 
withdrawal of 2.75 million gallons per day for the “public supply” category.  From these two 
numbers, a water use rate of 330 gallons per capita per day was determined for communities located 
in White Pine County.  

3.2.3 Consumptive Water Use Estimates

Consumptive water use for each year from 1945-2005 was estimated for both Ely and McGill based 
on the municipal water use discussed in the previous section.  It was assumed for the purposes of this 
study that the consumptive water use for both communities was equal to 50 percent of the municipal 
water use.  Harrill (1986) and Brothers et al. (1993) also assumed that 50 percent of community water 
use was consumptively used.  After the consumptive use was determined for each year from 
1945-2005, the total consumptive use for each five year increment was determined by summing the 
consumptive use for the individual years in that five year period.  Model inputs were developed for 
the 60-year period 1945-2005 in five year increments.  The consumptive water use estimates for the 
two communities can be seen in Attachment B. 

3.3 Summary

In summary, consumptive water-use estimates for communities in the model area were obtained from 
a combination of actual groundwater production data, surface-water diversion data, and estimates of 
water use based on a community’s population and a per capita water-use rate.  Estimates of water-use 
were obtained by multiplying the per capita water-use rate by the population of a community.  Actual 
data were used when available.
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4.0 WATER RIGHTS AND CONSUMPTIVE WATER USE DATA 
SET

This section summarizes the underground water rights data sets and documents the structure of the 
data sets compiled for use in the groundwater flow model.  The underground water rights data sets 
can be seen in Attachment A, Tables A.1-1 and A.1-2.  The consumptive water use estimates for Ely 
and McGill, NV can be seen in Attachment B.

4.1 Nevada Certificated Groundwater Rights Used for Irrigation

The data set of Nevada certificated water rights from underground sources used for irrigation contains 
the following columns along with their respective definitions (see Table A.1-1):

1. HA – Hydrographic Area; 
2. App – Water right application number; 
3. Change of App – Number that indicates what water right the current water right changed or 

modified; 
4. Cert – The assigned certificate number for a perfected water right; 
5. File Date – The date the original water right application was filed; 
6. Status – The status of the water right; 
7. Source – The source of water for the water right (e.g., underground, spring, stream); 
8. UTM Northing – The UTM northing coordinates for the water right in North American 

Datum of 1983 (NAD83) UTM zone 11 (meters); 
9. UTM Easting - The UTM easting coordinates for the water right in NAD83 UTM zone 11 

(meters); 
10. Div Rate (CFS) – The diversion rate from the point of diversion in cubic feet per second; 
11. Type of Use – The type of use of the water right (e.g., irrigation, stockwatering, or 

municipal); 
12. Sup – A column that indicates whether the water right is supplemental to another water right;
13. Irrigated Acres – The number of acres irrigated by the water right; 
14. Annual Duty – The total volume of water assigned to the water right; 
15. Units – The units for the annual duty; 
16. Owner of Record – The owner of record for the water right.  

4.2 Utah Certificated Groundwater Rights Used for Irrigation

The data set of Utah certificated water rights from underground sources used for irrigation contains 
the following columns along with their respective definitions (see Table A.1-2):
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1. HA – The hydrographic area number; 
2. WRNUM – The Utah water right number; 
3. Type – The type of water right (e.g., underground, surface, or return); 
4. Summary Status – The summary status of the original water right application (e.g., approved, 

perfected, or terminated); 
5. Status – The status of the water right; 
6. Priority – The file date of the water right; 
7. Uses – The uses of the water right; 
8. CFS – The diversion rate for the water right point of diversion; 
9. ACFT – The volume of water associated with the water right; 
10. Irr. Acres – The acreage of land irrigated with the water right; 
11. Owner – The owner of record for the water right; 
12. UTM Northing – The UTM northing coordinates for the water right in NAD83 UTM zone 11 

(meters); 
13. UTM Easting - The UTM easting coordinates for the water right in NAD83 UTM zone 11 

(meters); 

4.3 Total Consumptive Water Use for Each Five Year Period Between 1945 and 
2005

The total consumptive water use dataset for each five year period between 1945 and 2005 for the 
cities of Ely and McGill, NV can be seen in Attachment B.  The table contains the following columns 
along with their respective definitions:

1. HA -  The hydrographic area number; 
2. Town – The town name; 
3. Total Consumptive Use in the Time Period – The total consumptive water use for the 

indicated time period (acre-ft).



Section 5.0

Volume 5 - Certificated Groundwater Irrigation Rights and Municipal Water Use in the Model Area

5-1

5.0 REFERENCES

Brothers, K., Buqo, T. S., and Tracy, J.V., 1993, Hydrology and Steady State Groundwater Model of 
Snake Valley, East-Central Nevada, and West-Central Utah, Las Vegas Valley Water District, 
Cooperative Water Project, Report No. 9, 66 p.

Harrill, J.R., 1986, Ground-Water Storage Depletion in Pahrump Valley, Nevada-California, 1962-75, 
U.S. Geological Survey Water-Supply Paper 2279, 53 p.

Hutson, S.S., Barber, N.L., Kenny, J.F., Linsey, K.S., Lumia, D.S., and Maupin, M.A., 2004, 
Estimated use of water in the United States in 2000:  Reston Virginia, U.S. Geological Survey, 
Circular 1268, 46 p.

Nevada State Demographer, 2004, Nevada county population estimates July 1, 1986 to July 1, 2004, 
Includes Cities and Towns: Accessed May 05, 2005, at URL http://www.nsbdc.org/demographer/ 
pubs/images/popul03.pdf.



Section 5.0

Southern Nevada Water Authority - Water Resources Division

5-2

This Page Intentionally Left Blank



Volume 5 - Certificated Groundwater Irrigation Rights and Municipal Water Use in the Model Area

Attachment A

Water Rights Data Sets



Attachment A

Volume 5 - Certificated Groundwater Irrigation Rights and Municipal Water Use in the Model Area

A-1

A.1.0 INTRODUCTION

This attachment contains the data set of Nevada certificated water rights from underground sources 
used for irrigation in the model area (Table A.1-1).  It also contains the data set of Utah certificated 
water rights from underground sources used for irrigation in the model area (Table A.1-2).  
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Southern Nevada Water Authority - Water Resources Division

Attachment AA-4
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Volume 5 - Certificated Groundwater Irrigation Rights and Municipal Water Use in the Model Area

Attachment A A-5
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Volume 5 - Certificated Groundwater Irrigation Rights and Municipal Water Use in the Model Area

Attachment A A-7
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Volume 5 - Certificated Groundwater Irrigation Rights and Municipal Water Use in the Model Area
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Volume 5 - Certificated Groundwater Irrigation Rights and Municipal Water Use in the Model Area

B-1

B.1.0 INTRODUCTION

This attachment contains the total consumptive water use estimates for the time period 1945-2005 in 
five year increments for the cities of Ely and McGill, Nevada.  These estimates can be seen in 
Table B.1-1.         

Table B.1-1
Consumptive Water Use Estimates for the Time Period 1945-2005 for Ely and McGill, NV

Town
Total Consumptive Use for the Time Period (acre-ft)

45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85-89 90-94 95-99 2000-2004

Ely 3,449 3,373 3,586 3,742 3,815 3,990 4,316 4,323 4,004 4,234 4,332 8788

McGill 2,223 2,104 2,057 2,023 2,008 1,862 1,518 1,282 1,207 1,175 1,191 959
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