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Abstract

As large utility-scale solar photovoltaic (PV) and concentrating solar power (CSP) facilities are
currently being built and planned for locations in the U.S. with the greatest solar resource potential, an
understanding of water use for construction and operations is needed as siting tends to target locations
with low natural rainfall and where most existing freshwater is already appropriated. Using methods
outlined by the Bureau of Land Management (BLM) to determine water used in designated solar energy
zones (SEZs) for construction and operations & maintenance, an estimate of water used over the
lifetime at the solar power plant is determined and applied to each watershed in six Southwestern
states. Results indicate that that PV systems overall use little water, though construction usage is high
compared to O&M water use over the lifetime of the facility. Also noted is a transition being made from
wet cooled to dry cooled CSP facilities that will significantly reduce operational water use at these
facilities. Using these water use factors, estimates of future water demand for current and planned solar
development was made. In efforts to determine where water could be a limiting factor in solar energy
development, water availability, cost, and projected future competing demands were mapped for the
six Southwestern states. Ten watersheds, 9 in California, and one in New Mexico were identified as
being of particular concern because of limited water availability.
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Executive Summary

Although a small fraction of current electric sector water use, solar energy development represents a
particular concern as much of the existing and proposed development is occurring/planned for regions
where water resources are approaching full utilization. The purpose of this project is to develop an
improved understanding of water usage in relation to solar energy development in the southwestern
U.S. This effort builds on prior studies in three specific ways: operational water needs will be extended
to consider water for cleaning, potable facility needs, and short-term construction; availability of water
for new development is mapped for five different sources in the southwestern U.S. along with the cost
to access and treat each; and, projected water use for new solar development is combined with water
availability/cost data to identify feasible water sources to help inform industry growth projections.

The first step in this analysis involved identifying existing and planned utility-scale solar projects and
determining their water use. The Solar Energy Industries Association (SEIA) Major Solar Projects List’
was used to gather information about the type of solar project as well as the locations of solar
photovoltaic (PV) and concentrating solar power (CSP) facilities either operating, under development,
under construction or cancelled. The BLM PEIS Methodology was utilized for estimating construction
water usage, which is based on man-hour requirements for potable supply for the peak construction
year, as well as evaporation rates (associated with dust suppression) in each Solar Energy Zone (SEZ).
Similarly, the BLM PEIS Methodology was used to estimate operation and maintenance (O&M) water
use based on a man-hour requirement for potable water needs and wash water use based on the size of
the PV and CSP facility and evaporation losses associated with cleaning modules and mirrors.
Operational water use for the facility, including water for cooling was also estimated using the BLM PEIS
Methodology.

Potential water use was found to vary considerably by region. Specifically, for the 31 SEZ’s initially
considered by the BLM, total water required during construction ranges from 0.2 acre-feet/megawatt
(AF/MW) (4,674 AF for a 17,043-MW Parabolic Trough plant) to 7 AF/MW (3,409 AF for a 508-MW PV
plant). Total operational water use for a dry-cooled system could be as high as 2.16 AF/MW/yr (368
AF/yr for a 170-MW Parabolic Trough plant) to as low as 0.23 AF/MW/yr (2,864 AF/yr for a 12,300-MW
Parabolic Trough plant), while a wet-cooled system ranged as high as 21.48 AF/MW/yr (3,656 AF/yr for a
170-MW Parabolic Trough plant) and as low as 1.63 AF/MW/yr (11,167 AF/yr for a 6,833-MW Power
Tower). Total operational water includes water for panel/mirror washing, potable supply for the
workforce, and cooling. In all cases, water use requirements during the peak construction year are likely
to be greater than the average annual recharge to the basin but constitute a minor portion of current
groundwater withdrawals and estimated groundwater storage in the basin.

In efforts to determine where water could be a limiting factor in solar energy development, water
availability, cost, and projected future demand were mapped for the 17-conterminous states in the
western U.S. Specifically, water availability was mapped according to five unique sources including
unappropriated surface water, unappropriated groundwater, appropriated surface/groundwater,

! http://www.seia.org/research-resources/major-solar-projects-list
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municipal waste water, and brackish groundwater. Associated costs to acquire, convey and treat the
water, as necessary, for each of the five sources were also estimated. To complete the picture,
competition for the available water supply was projected over the next 20 years.

Mapping projected water demands with water availability over a solar facility estimated lifetime
indicates some important mismatches. There is no availability of unappropriated surface water (permit
or water right obtained directly from state) and limited availability of municipal waste water and
unappropriated groundwater (permit or water right obtained directly from state) in watersheds with
projected solar development. In contrast, brackish groundwater and appropriated water (water
transferred from another use) is available in most developing basins. Many of the watersheds in
California and Arizona will have to balance demands for solar development with that of rapidly growing
demands in other water use sectors. Ten watersheds, 9 in California, and one in New Mexico were
identified as being of particular concern because of limited water availability.



1. Introduction

1.1. Problem Statement

The water census conducted by U.S. Geological Survey (USGS) in 2005 (Kenny et al. 2009) estimated
total freshwater withdrawals at 349 billion gallons per day (BGD). Of this, thermoelectric production
accounted for 143 BGD or 41% of the total freshwater withdrawals making it the largest user of water,
slightly ahead of irrigated agriculture (128 BGD at 37%). Total withdrawals have shown relatively little
change since 1985 reflecting the trends in the two largest withdrawal sectors, thermoelectric power and
irrigated agriculture (e.g., Hutson et al. 2005). In contrast consumptive water use for thermoelectric
power production has shown steady growth, but only accounts for about 3.3% (3.3 BGD) of the U.S.
total water consumption (Solley et al. 1995). Although a small fraction of electric sector water use, solar
energy development represents a particular concern as much of the existing and proposed development
is occurring/planned for regions where water resources are approaching full utilization (e.g., USACE
2012; Bureau of Reclamation 2010; Tetra Tech 2010).

In an effort to acknowledge and give due consideration to this solar energy-water nexus, initial efforts to
guantify the amount of water required for major operational needs of utility-scale solar energy
production facilities (i.e., cooling water) have been completed, documented (Macknick et al. 2011), and
are being relied on as local, state, and federal decision-makers work to include solar technology in their
strategic energy plans (Office of Senator Jon Kyle 2012). A complementary body of work exists in the
metric developed by the Electric Power Research Institute (EPRI) that serves as an indicator for the
susceptibility of U.S. counties to water supply constraints; this work in combination with solar
production facility cooling water needs and an eye towards likely areas for concentrating solar power
(CSP) develop has given rise to concern at the Federal level over where the cooling water will come from
in a region increasingly defined by competing demands for an increasingly scarce resource
(Congressional Research Service 2009).

Determining where cooling water supplies will come from is not only critical, but complex, as it requires
an analysis of groundwater, surface water, and recycled water sources, as well as the legal and
management constraints associated with obtaining water. Furthermore, the estimates of operational
water needs that have been widely acknowledged might not capture the water challenge in its entirety,
as construction, cleaning, and potable water supplies are also likely to pose a challenge to available
supplies. To date, the most comprehensive body of technical work that addresses this water challenge is
the Final Programmatic Environmental Impact Statement (PEIS) for Solar Energy Development (Bureau
of Land Management [BLM] 2012). This study originally focused on 31 solar energy zones (SEZ) located
in Arizona, California, Colorado, Nevada, New Mexico, and Utah, which were then reduced to 17 SEZs
through the review process (Figure 1). According to the BLM, a SEZ is an area within their purvey that
has a solar resource and transmission infrastructure well-suited for utility-scale solar production. The
primary focus and value added by the PEIS study comes from the detailed analysis of the proposed
development’s impact on air, land, and water resources: air impacts focus on the potential for
interference with military and civilian aviation; land impacts focus on the competing uses of realty,
wilderness, livestock grazing, horse grazing, recreation, soil resources, mineral resources, geothermal



resources and vegetation; water impacts include operation and construction water requirements, as

well as wastewater generation.
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Figure 1. Locations of the 17 final BLM designated Solar Energy Zones.
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The potential for water resource depletion and/or degradation is challenging the siting of utility-scale
solar facilities in the desert southwest, as demonstrated by the following examples. Of the 14 SEZ’s
eliminated from further consideration, five specifically cited the potential for aquifer depletion as a
result of groundwater pumping for wet cooling as part of the rationale to eliminate the SEZ while one
cited the potential for significant water quality and watershed degradation. In October of 2010, the
Arizona Corporation Commission granted Hualapai Valley Solar its certificate of environmental
compatibility for a 340-MW concentrated solar plant outside of Kingman, Arizona with the prohibition
that groundwater not be used as a cooling source, instead dry cooling or treated effluent must be used;
as of May 2011, the construction of this plant was still stalled due to the financial burden that that the
dry-cooling constraint had imposed (Adams-Ockrassa 2010; Adams-Ockrassa 2011). As of December
2012, according to research conducted by the Solar Energy Industries Association (SEIA), 10 proposed
projects from 4 MW to 500 MW had been canceled and though no specific technical reason has been
publically reported, an examination of these projects found that they were associated with unusually
high water requirements (in relation to the over 500 operating or under-construction facilities).

1.2. Project Objectives

The purpose of this project is to develop an improved understanding of water in relation to solar energy
development in the southwestern U.S. This effort builds on the aforementioned studies in three specific
ways:

1. Power plant water use estimates will be expanded. Operational water needs will be extended to
consider water for cleaning and potable needs. Additionally, water for short-term construction
needs is estimated.

2. Availability of water for new development is mapped for the western U.S. Five different sources
are considered including unappropriated surface water, unappropriated groundwater,
appropriated water, municipal waste water and brackish groundwater. Costs to access and treat
these different sources of water are also mapped.

3. Projected water use for new solar development is combined with water availability/cost data to
identify feasible water sources to help inform industry growth projections.

Below, a detailed accounting of each of these tasks is given.

2. Water Use Estimates for Photovoltaic and
Concentrated Solar Power Facilities

2.1. PV and CSP Facilities in the Southwestern U.S.

The SEIA Major Solar Projects List? was used to gather information about the type of solar project as well
as the locations of solar PV and CSP facilities either operating, under development, under construction
or cancelled. The SEIA data used for this analysis was current through November 5, 2012. Any changes
to the status of an existing record in the List by SEIA, or additions made by SEIA between November 5,

? http://www.seia.org/research-resources/major-solar-projects-list
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2012 and the time of this publication are not captured in this analysis. The list has 512 entries, and was
used as the base dataset for determining water use calculations. There were multiple locations without

coordinates, and for those records an effort was made to determine the exact location of the project.

As the SEIA List captures a larger dataset of projects, including those in the planning stage and those
under construction, there were many records remaining with no coordinates or additional data to
support calculations of water use estimates. In these cases, supporting data published by Averyt et al.
(2011) and UCS (2012) were utilized to fill in gaps in the SEIA List. Additional data gaps were filled from
the BLM PEIS Methodology?(discussed below), California Energy Commission (CEC) proceedings, project
developer fact sheets and news reports. Figure 2 shows the location of the different PV facilities greater
than 100MW and Figure 3 shows the location of all CSP facilities. The locations are plotted as a function

of size and status.
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Figure 2. PV facilities greater than 100MW in California, Nevada, Arizona and New Mexico. Also shown

are the BLM Solar Energy Zones.
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Figure 3. All CSP facilities (with data) in California, Nevada, Arizona and Colorado. Also shown are the

BLM Solar Energy Zones.

The first step in estimating water use and consumption factors for utility-scale solar facilities was to look
at the literature. The UCS (2012) database, from work by Averyt et al. (2011) using consumption factors
by Macknick et al. (2011) was considered, as well as data from Burkhardt et al. (2011), however these

approaches did not consider construction water usage, primarily dust control, and were not

comprehensive enough to cover the entire range of construction and O&M water usage. The BLM PEIS

Methodology was used in this analysis as it includes construction water use estimates and detailed
operation and maintenance (O&M) water use estimates that are a function of the local evaporation
rates and man hours necessary for performing certain tasks. The BLM data only considers specific SEZs
for California, Nevada, Arizona, Utah, Colorado and New Mexico, thus a methodology was developed to
extrapolate the construction and O&M water use estimates to the projects in the SEIA List that occur in
these five states outside of the SEZs. Projects in these states represent 63% of the 512 entries in the

SEIA List and are the focus of this study.
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Efforts were made to compare the BLM PEIS Methodology water use estimates with previous work
(Averyt et al. 2011; UCS 2012; Macknick et al. 2011; Burkhardt et al. 2011) and project estimated water
use, where applicable.

2.2. Methodology for Developing Construction and O&M Water Use

Estimates for PV Facilities

In the data provided by Averyt et al. (2011) and UCS (2012), with water use factors by Macknick et al.
(2011), consumption factor estimates for solar PV range from 0 to 33 gallons/MWh, with a median value
reported at 26 gallons/MWh. These factors were considered for determining O&M water use for the
expanded database, however in order to calculate water consumption, an estimate of the electricity
generation is necessary, and this data was not readily available. In addition, PV systems don’t require
active cooling like traditional power plants, with O&M water use only for washing panels and potable
usage for those monitoring activities at the site. It follows that calculating O&M usage would be more
accurate as a function of the total size of the PV power plant (number of modules, or area covered)
rather than the production output in units such as MWh/yr. For these reasons, the approach developed
in the BLM PEIS Methodology was utilized as it represents the most current research on water use
estimates for large utility-scale PV facilities. There are a few cases where estimates are made based on
generation to allow for a comparison between PV and CSP facilities. It should be noted that these
estimates using BLM data cannot be truly validated until large facilities are built, and water use data is
reported to the BLM, the US Energy Information Administration (EIA) or other agencies.

The methodology developed by the BLM is used in this report and compared to previous research on
water used by solar power plants (Averyt et al. 2011; UCS 2012; Macknick et al. 2011; Burkhardt et al.
2011). The specific water use data was gathered from the water use estimates within each approved
SEZ, as the boundaries and area of some SEZs changed between compiling the draft and final PEIS, with
some SEZs being removed entirely.

Construction Estimates of Water Use

Construction water use estimates were determined based on man-hour requirements for potable supply
for the peak construction year, as well as evaporation rates in each SEZ. Assumptions and multipliers
used by the BLM can be found in Appendix M, Section M.9.2 and Table M.9-2 in the Draft Solar PEIS
(BLM 2010). These estimates include water use only with no chemical stabilizers for dust control. The
SEZ data was converted to AF/MW by taking each individual SEZ value for peak build out (assuming all
PV plants) and dividing by the final “Assumed Maximum SEZ Output” (in MW) for PV systems, which
factors in the estimated PV facility size of 9 acres/MW (BLM 2010). There are no detailed assumptions
by the BLM on the footprint of concentrating photovoltaics (CPV) facilities for construction water use,
therefore considering that CPV facilities will have a smaller footprint per MW than PV facilities, the
estimates used here will likely overestimate construction water use. This impacts 15 CPV facilities
compiled in the extended database. However, the analysis presented later only considers PV facilities
greater than 100 MW, so these CPV facilities (all under that size) were not considered in this analysis.

As the estimates in Table 1 consider the evaporation rates in each SEZ, there will be differences in the
dust control estimates. It should be noted that the estimates in this table for construction are for peak

14



water use. As these large facilities may take multiple years for full build-out, non-peak water use will
likely be less than what is shown in the Table 1. For this analysis, it was estimated that construction
water use for subsequent years is 30% of the peak value. Unfortunately, the BLM data did not have an
estimate for water use in non-peak construction years (a discussion of this assumption as compared to
an approved project on BLM land is presented below in the ‘validation of methodology’ section).

The time estimated for construction was based on a relationship between existing PV facilities greater
than 25 MW (to filter out large commercial systems) with “Start Construction” and “Online Date”
published in the SEIA List. In some cases, the “Expected Online Date” was used to capture the time
frame for the largest projects that have a nameplate capacity greater than any PV project built to date.
This relationship was used to estimate the time for build-out for other PV facilities that did not have
data reported in the “Start Construction” and “Online Date” fields.

This data was then brought into the expanded database with total construction water use estimates in
AF/yr calculated for each of the 276 PV projects in the six-state area using the following method:

e Foryearone:
PV Constpeqr X NC
e Between 1 and 1.99 years:

NC X (PVconstpeak + (0.30 X PVconstyear X YTeraction b/t 1 to 1.99))

e Greater than 2 years (n and n+0.99) e.g., 3 and 3.99:

NC x (PVconstpeak +(nx 0.30 X PVconstpeqay )

+ (0-30 X PvconStpeak X YrFraction b/tnton+ 0.99))
Where:
NC = Nameplate Capacity in Megawatts (MW)
PVconstyeqy = peak construction water use in AF/MW
0.30 = percentage applied to reduce peak water usage
YTgraction b/t 1 to 1.99 = fraction of year between 1 to 1.99 for projects between 1 and 1.99 years,
YTrraction b/t nton + 0.99 = fraction of year between n to n + 0.99 for projects greater than 2 (n)

years.

O&M Estimates of Water Use
To determine estimates for O&M usage, including module washing and potable supply, data from the

BLM PEIS Methodology was utilized to determine water use factors that are based on a man-hour
requirement for potable water needs and water use based on the size of the PV facility and evaporation
losses that will occur when cleaning the modules. Assumptions and multipliers used by the BLM can be
found in Appendix M, Table M.9-2 in the Draft Solar PEIS (BLM 2010). The SEZ data was converted to
AF/MW by taking each individual SEZ value (assuming all PV plants) and dividing by the final “Assumed
Maximum SEZ Output” for PV systems, which factors in the estimated plant size of 9 acres/MW. Values

15



reported in this analysis represent the average value calculated from a BLM reported ‘low’ and ‘high’

value.

This data was then brought into the expanded database, with total O&M water use estimates in AF/yr

calculated for each of the 276 PV projects in the six-state area using the following equation:

Where:

PV 0&M,pq % NC

PV O&M;,;,; = Total PV O&M Water Usage in AF/MW/Yr
NC = Nameplate Capacity in MW

Table 1. PV Construction Water Use Estimates

State

Solar Energy
Zone (SEZ)

Construction Water Use

AF (peak)

O&M Water Use
AF/yr

Dust
Control

Potable
Supply

Total
Water
Use

Module

Washing Supply

Total
Water
Use

Potable

Arizona

Brenda &
Gillespie'

5.6428

0.0284

5.6880

0.0509

0.0023 0.0532

California

Imperial East &
Riverside East"

2.2510

0.0099

2.2609

0.0496

0.0016 0.0511

Colorado

Antonito
Southeast,
DeTilla Gulch,
Fourmile East,
LosMogotes
East”

2.3300

0.0248

2.3548

0.0510

0.0050 0.0513

New
Mexico

Afton"

1.3109

0.0071

1.3181

0.0499

0.0011 0.0511

Nevada

Armargosa
Valley,

Dry Lake,

Dry Lake Valley
North,

Gold Point,
Millers’

2.5815

0.0146

2.5961

0.0504

0.0016 0.0520

Utah

Escalante Valley
Milford

Wah Wah Valley"

2.1930

0.0163

2.2105

0.0513

0.0014 0.0527

i — Data from http://solareis.anl.gov/documents/fpeis/Solar_FPEIS Volume 2.pdf
ii — Data from http://solareis.anl.gov/documents/dpeis/Solar DPEIS California SEZs.pdf &
http://solareis.anl.gov/documents/fpeis/Solar FPEIS Volume 2.pdf

iii — Data from http://solareis.anl.gov/documents/fpeis/Solar FPEIS Volume 3.pdf &
http://solareis.anl.gov/documents/dpeis/Solar DPEIS Colorado SEZs.pdf
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http://solareis.anl.gov/documents/fpeis/Solar_FPEIS_Volume_2.pdf
http://solareis.anl.gov/documents/dpeis/Solar_DPEIS_California_SEZs.pdf
http://solareis.anl.gov/documents/fpeis/Solar_FPEIS_Volume_2.pdf
http://solareis.anl.gov/documents/fpeis/Solar_FPEIS_Volume_3.pdf
http://solareis.anl.gov/documents/dpeis/Solar_DPEIS_Colorado_SEZs.pdf

iv — Data from http://solareis.anl.gov/documents/dpeis/Solar DPEIS Nevada SEZs.pdf &
http://solareis.anl.gov/documents/fpeis/Solar FPEIS Volume 4.pdf

v - Data from http://solareis.anl.gov/documents/dpeis/Solar DPEIS Utah SEZs.pdf &
http://solareis.anl.gov/documents/fpeis/Solar FPEIS Volume 5.pdf

vi — Data from http://solareis.anl.gov/documents/fpeis/Solar FPEIS Volume 5.pdf

Comparison of Methodology for PV Facilities

An effort was made to compare the estimates using the BLM PEIS Methodology with other datasets,
including Averyt et al. (2011) and UCS (2012), along with project-specific estimated water usage. Until
actual project construction water use is made available for analysis, it will be difficult to validate these

estimates.

Checking the value of the estimates from construction water used, estimates in the Stateline Solar Farm
(California) Project Draft EIS were compared to the calculated construction estimates. According to this
EIS, “Approximately 1,900 acre-feet (ac-ft) of water would be needed during the approximately 2 to 4
year construction period, with the majority (approximately 1,045 ac-ft) of the construction water use
occurring during the site preparation period of the first year” (BLM November 2012b Pg 4.19-2). This
estimates the total non-peak water use at 45% of the peak water usage. Comparing our estimate
described above, based on the BLM PEIS Methodology, the 300 MW facility build-out is estimated at 2.4
years, with total water usage at Stateline Solar Farm estimated at 1166 acre-feet. If the construction
time is estimated at 3 years, this would result in 1900 acre-feet, and at 4 years, around 2300 acre-feet.
These results calculated using the BLM PEIS Methodology are consistent with the BLM estimate for
Stateline at 1900 acre-feet for the 2-4 year period, assuming their calculations were based off of a 3-
year construction scenario. The comparison also suggests that for this facility, the estimate used for
analyzing construction water use at all PV facilities at 30% of the peak construction year may be too low,
with results underestimating construction water usage. More research into actual construction water
usage as these facilities are built will help determine actual peak and non-peak water usage.

The O&M estimate for the Stateline Solar Farm project using the BLM PEIS Methodology is
approximately 15 AF/yr. According to the BLM, estimated O&M water use is 20 AF/yr, only for sanitary
purposes. At this location, the applicant (Desert Stateline, LLC) claims there will be no washing of the
modules (BLM 2012b, pg 2-6; 2-14). Over the stated 30 year lifetime of this project, these estimates
include a range of 460 to 600 AF, respectively, which are 24% and 32% of the construction water usage
of 1900 AF. These results suggest whether or not module washing occurs during the lifetime of the PV
power plant, construction water use is a large component of the total water needs at the site.

Comparing the 16 existing PV facilities identified in the Averyt et al. (2011) study in the six-state area to
the O&M estimates using the BLM PEIS Methodology, the estimates using EIA data (Averyt et al. 2011)
are higher than the BLM PEIS Methodology estimate in 7 out of 16 facilities by an average of 0.102
AF/yr, and those using the BLM PEIS Methodology are higher than the EIA data in 9 out of 16 facilities
with an average of 0.041 AF/yr. One of the largest facilities (14 MW) calculated by Avyert et al. (2011)
was estimated at 3.29 AF/yr while the same facility estimated using the BLM PEIS Methodology is
estimated at 25.20 AF/yr. This is an 87% difference, while the differences in the smaller existing facilities
ranged between 11 and 99%. Differences in these estimates are likely due to whether the facility is a
commercial or utility scale PV system. The BLM envisions large-scale utility projects in the 100 MW and
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http://solareis.anl.gov/documents/dpeis/Solar_DPEIS_Nevada_SEZs.pdf
http://solareis.anl.gov/documents/fpeis/Solar_FPEIS_Volume_4.pdf
http://solareis.anl.gov/documents/dpeis/Solar_DPEIS_Utah_SEZs.pdf
http://solareis.anl.gov/documents/fpeis/Solar_FPEIS_Volume_5.pdf
http://solareis.anl.gov/documents/fpeis/Solar_FPEIS_Volume_5.pdf

greater range in arid, rural locations. Applying the BLM estimates to systems smaller than 100 MW may
end up in some cases overestimating O&M, especially panel washing in areas where dust is not as much
of an issue and cleaning is done less frequently. However there are many small-scale utility owned
systems well under 100 MW that are located in areas where dust is a concern. Due to the uncertainty in
location for smaller PV facilities, where large commercial systems in an urban area may require less
water use for washing than smaller utility scale systems in arid, rural locations where dust is a concern,
the analysis presented in the next section considers only PV systems 100 MW or greater to be consistent
with the BLM estimates for facilities that are primarily located in rural, undeveloped areas of high solar
insolation and low rainfall.

2.3. PV Facilities - Estimated Water Consumption Discussion

The data above were consolidated and results shown below limited to only 100 MW and larger PV
facilities, which represents 60 out of 262 facilities, or 23% of the PV facilities in the six-state area
analyzed in the expanded database. The Total Construction and Total 25-year O&M water use for
facilities greater than 100 MW is shown in Figure 4 for the six states. Colorado has no projects that are in
this size range, and New Mexico, Nevada and Utah have no existing projects or projects under
construction in this size range, though there are projects this size and larger under 