CHAPTER 4.
WATER BALANCE

WATER BALANCE METHODOLOGY

A water balance is an inventory of water moving through a hydrologic system. Water balances vary
widely in size and complexity, depending on the availability of data and the objectives of the analysis.
They range from simple accountings of surface water transport across specific sites to watershed-scale
simulations of hydrologic systems.

The purpose of the water balance for this Technical Assessment is to characterize water quantities
associated with climate, surface water, groundwater, and net consumptive demand in WRIA 54. The
water balance was designed to be appropriate for the available data and included the following estimates:

»  Average monthly and annual precipitation and temperature

* Average monthly and annual evapotranspiration (the combined loss of water to evaporation
and uptake by plants)

»  Average monthly and annual stream flow entering and exiting the watershed

»  Average annual groundwater flow entering and exiting the watershed

* Annual domestic and non-domestic net demand.
The water balance estimates the quantity of water entering and exiting WRIA 54 through various
pathways. Components of the water balance were evaluated using monthly averages when available data

allowed, and the monthly averages were totaled to estimate annual averages. The overall water balance is
presented on an annual basis.

For a water balance analysis, basins are grouped into two categories: those that contain the headwaters of
the primary drainage and those that do not. Precipitation is the main hydrologic input for basins that
contain the primary drainage headwaters. The headwaters of the Spokane River, the primary drainage in
WRIA 54, are not located within the WRIA, so inflow to the system contains significant surface water
and groundwater components in addition to precipitation. A minor amount of water also is imported into
the watershed via potable water and wastewater systems. The quantity of water entering WRIA 54,
therefore, can be represented by the following:

Total Basin Inputs = SWI + GWI + PPT + IW
where:
SWI = Surface Water Inflow;
GWI = Groundwater Inflow; and
PPT = Precipitation;
IW = Imported Water
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The quantity of water exiting the watershed was assumed to consist of the following components:
Total Basin Outputs = ET + ND + GWO + SWO
where:
ET = Evapotranspiration
ND = Net Demand (which consists of gross demand minus return flow)
GWO = Groundwater Outflow
SWO = Surface Water Outflow

In a basin where there is no change in storage over the time period of the analysis, total basin inputs equal
total basin outputs.

WATER BALANCE COMPONENTS
Precipitation

Annual precipitation rates for the watershed were calculated from the precipitation distribution presented
in Figure 4-1. The precipitation distribution is based on PRISM (Daly and Taylor, 1998), a statistical
topographic model for mapping precipitation in mountainous terrain. PRISM incorporates available data
from climate stations within and adjacent to the watershed.

The precipitation distribution was imported into a GIS to derive the average monthly and annual volume
of precipitation for the WRIA 54 watershed. Average monthly precipitation volume estimates ranged
from approximately 45,000 acre-feet (one acre foot is one foot of water over one acre) in November to
12,000 acre-feet in August. The annual volume was estimated to be 334,000 acre-feet. The results of the
analysis are presented in Table 4-1.

TABLE 4-1.

MONTHLY AND ANNUAL

PRECIPITATION INFLOW TO WRIA 54

Average Precipitation

Month Volume (acre-feet)

January 33,129
February 32,090
March 31,814
April 24,304
May 31,311
June 26,026
July 17,271
August 11,861
September 15,511
October 21,574
November 45,287
December 43,794
Annual Total 333,972
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Evapotranspiration
Land-Based

Land-based evapotranspiration for WRIA 54, the amount of water returned to the atmosphere from plants
and soils through evaporation and vegetation transpiration for various land uses, was calculated using the
Penman-Monteith energy balance model (Monteith, 1965). The Penman-Monteith method is based on a
combination energy-mass balance equation that uses the difference between incoming and outgoing
energy to estimate potential evapotranspiration. The equation uses standard meteorological data such as
solar radiation, humidity, and wind speed. When detailed data were unavailable, representative average
values for these parameters were used, or values were estimated from maximum and minimum monthly
temperatures. Temperature data for WRIA 54 were obtained from PRISM (Daly and Taylor, 1998). The
temperature distribution was imported into a GIS to derive maximum and minimum monthly
temperatures for the watershed. The distributions of maximum and minimum monthly air temperature
within WRIA 54 watershed are presented in Figures 4-2 and 4-3, respectively.

Designed for agricultural evapotranspiration estimates, the Penman-Monteith model initially estimates
evapotranspiration for a reference crop (in this case, a uniform grass crop). Evapotranspiration is then
estimated for specific crops based on plant-specific coefficients obtained from Allen and others (1998).
The acreage associated with various crop types in WRIA 54 was calculated using agricultural census data
for Spokane, Stevens, and Lincoln Counties, adjusted for the percentage of the counties located within
WRIA 54. Evapotranspiration was estimated for 50 crop types including wheat, forage, barley, alfalfa
hay, Kentucky blue grass seed, oats, canola, potatoes, and apples.

Land areas associated with non-agricultural land uses were estimated from the GIS distribution presented
in Figure 2-15. Land uses included the following categories: Barren, commercial/industrial/transportation,
forest, high-intensity residential, low-intensity residential, open land, open water, and wetland. Plant-
specific coefficients for evapotranspiration estimates were chosen based on estimated land use. Barren-
land evapotranspiration was estimated using coefficients for bare soil. Forest land was assumed to be
uniformly covered with conifer trees and a corresponding conifer crop coefficient was used. Low-
intensity residential land was assumed to be covered with turf. Evapotranspiration for open land was
estimated using crop coefficients for range grasses. Coefficients for a reed swamp with moist soil were
used to estimate wetland evapotranspiration. Commercial/industrial/transportation and high-intensity
residential areas were assumed to be largely covered with impermeable, unvegetated surfaces and were
not included in the evapotranspiration estimate. Open water surface evapotranspiration was estimated
using pan evaporation data (see discussion below).

The use of plant-specific coefficients designed for agriculture to estimate evapotranspiration leads to an
overestimate of evapotranspiration because it assumes a uniform, dense plant coverage for non-
agricultural land uses. However, a better evapotranspiration estimate for non-agricultural lands would
require more detailed land use data than were available for this study and more representative plant
specific coefficients.

Average monthly evapotranspiration volume estimates for the entire WRIA ranged from approximately
760 acre-feet during December to 182,000 acre-feet in July. The annual volume was estimated to be
approximately 881,000 acre-feet. Detailed estimates of land-based evapotranspiration for each land use
evaluated are provided in Appendix F.

Surface Water Evaporation

Evaporation from surface waters is estimated based on the area of surface water in the study area and pan
evaporation averages recorded at local climate stations. The total area of surface water in WRIA 54 was
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estimated to be 13,548 acres, using the project GIS. Monthly pan evaporation averages collected at the
Spokane WSO (Weather Services Office) Airport climate station (Station No. 457938) were applied to
this total area. This station has a period of record from 1889 to 2005. A standard correction factor of 0.75
was applied to the recorded monthly pan evaporation averages, based on recommendations from the
Western Regional Climate Center and regional data presented in Schultz (1973). The resulting monthly
surface water evaporation estimates range from zero in winter months to about 9,550 acre-feet in July.
Annual surface water evaporation volume is estimated to be 41,000 acre-feet. Detailed surface water
evaporation calculations are included in Appendix F.

Irrigation Evaporation Loss

The annual irrigation volume in WRIA 54 was estimated using area-weighted Agricultural Census Data
for Lincoln, Spokane, and Stevens Counties and applying crop irrigation requirements to each crop type
and associated acreages. This analysis yielded an irrigation volume of approximately 25,000 acre-feet per
year (see Appendix F). Based on Washington Department of Ecology Water Resources Program
Guidance GUID-1210, evaporation losses associated with agricultural irrigation systems (spray loss)
range from 2 to 10 percent. Assuming a spray loss of 5 percent, a total of approximately 1,250 acre-feet of
agricultural irrigation water is lost to evaporation each year in WRIA 54. It was assumed that this volume
would be evenly distributed in each month when irrigation is applied (April through October).

Total Evapotranspiration

Table 4-2 summarizes the monthly and annual evapotranspiration loss from land-based uses, surface
water and irrigation.

TABLE 4-2.
MONTHLY AND ANNUAL EVAPOTRANSPIRATION IN WRIA 54
Average Evapotranspiration (acre-feet)

Month Land-Based Surface Water Irrigation Total
January 955 0 0 955
February 1,671 0 0 1,671
March 43,676 0 0 43,676
April 74,305 3,946 179 78,430
May 142,245 6,156 179 148,580
June 167,862 7,257 179 175,298
July 182,054 9,551 179 191,784
August 128,501 8,654 179 137,334
September 82,693 5,428 179 88,300
October 40,797 0 179 40,976
November 15,447 0 0 15,447
December 764 0 0 764
Annual Total 880,971 40,991 1,250 923,212

Surface Water

Surface water inflow and outflow from WRIA 54 was estimated by analysis of stream flow data from
available stream gauges and dam sites.
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Surface Water Inflow

Stream flow enters WRIA 54 in streams that do not originate in the WRIA. This includes the Spokane
River, Latah (Hangman) Creek, and the Little Spokane River. Data from the following stream gauges
were used to estimate surface water inflow, based on gauge location and sufficient period of record:

» Spokane River at Spokane, U.S. Geological Survey (USGS) Gage No. 12422500
» Latah (Hangman) Creek near Spokane River Confluence, USGS Gage No. 12424000
» Little Spokane River at Dartford, USGS Gage No. 12431000.

These measurement locations provide the best available data for surface water inflow, but they do not
account for the impact of groundwater/surface water interaction between the stream gauges and the
watershed boundaries. The stream flow volume entering the watershed ideally should be measured at the
watershed boundaries. Drost and Seitz (1978) estimated an average inflow of 310 cubic feet per second
(cfs) from the Spokane Valley/Rathdrum Prairie (SVRP) aquifer to the Little Spokane River between
Dartford and the confluence with the Spokane River. This value was added to the data from the Little
Spokane at Dartford gauge. Although the Little Spokane near Dartford gage is closer to the confluence of
the Little Spokane River with the Spokane River than the Little Spokane at Dartford gage, flow data from
the Little Spokane at Dartford gage were used due to its longer and more continuous record.

Average monthly stream flow was estimated based on historical stream flow data from these three gauges
as modified to account for the contribution from the SVRP aquifer. Average monthly surface water inflow
volume estimates ranged from 138,000 acre-feet in September to 1,161,000 acre-feet in May, with a total
annual average of 5,503,000 acre-feet. Table 4-3 summarizes the results of the surface water inflow
analysis.

TABLE 4-3.
MONTHLY AND ANNUAL SURFACE WATER INFLOW TO WRIA 54

Average Surface Water Inflow (acre-feet)

Latah (Hangman)

Month Spokane River Little Spokane River Creek Total
January 336,768 36,770 17,708 391,246
February 350,218 39,987 22,770 412,975
March 511,454 55,031 35,970 602,455
April 841,924 55,755 37,309 934,988
May 1,090,790 44,640 25,579 1,161,009
June 652,165 33,977 15,531 701,673
July 208,320 29,207 10,145 247,672
August 107,050 27,178 8,116 142,344
September 103,180 26,598 8,152 137,930
October 132,506 28,653 9,592 170,751
November 194,579 29,752 11,306 235,637
December 315,739 33,757 14,696 364,192
Annual Total 4,844,692 441,304 216,875 5,502,871
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Exempt Domestic Uses

Domestic annual water withdrawal was calculated by estimating the domestic exempt population,
assuming 2.5 people per ERU (equivalent residential unit or one average household), and assuming a
demand of 1.6 acre-feet/year per ERU (see Chapter 3 for a discussion of population and demand
assumptions). Annual return flow was assumed to be 0.22 acre-feet per year per ERU, or 14 percent of the
total demand, as recommended by the Washington Department of Health (USGS, 2003). The total
domestic exempt net demand was estimated to be about 5,000 acre-feet; detailed calculations are included
in Appendix F. The average monthly exempt domestic net demand was estimated by multiplying the total
annual exempt net demand by the monthly fraction of total annual net demand for the City of Spokane.

Stock Watering

In Chapter 3 stock watering was estimated at 259 acre-feet/year. Assuming that demand is constant
throughout the year, the monthly average net demand for stock watering is 22 acre-feet. A return flow
from stock watering to the basin was not estimated.

Group A and B Systems

Net demand for Group A and Group B water systems in WRIA 54 was estimated from the total demand
estimates developed in Chapter 3 by applying the following assumptions:

« For indoor water use, the ratio of return flow to total demand was assumed to be the same as
for exempt domestic uses (14 percent) because Group A and B indoor water is used for
similar purposes to the exempt domestic uses.

» Irrigation (outdoor) water was assumed to be completely removed from the watershed (no
return flow).

e Of the three Group B commercial demands that do not fall into the indoor or irrigation water
use categories, the Ford Hatchery and Nine Mile Falls hydroelectric demands were assumed
to return all of their water to the watershed.

e The other Group B commercial demand that does not fall into the indoor or irrigation
categories, Empire Cold Storage and Frosty Ice, was assumed to be completely removed from
the watershed (no return flow).

» The City of Spokane, the City of Airway Heights and Fairchild Air Force Base indoor
demands were not included in the Group A municipal net demand calculation because the
return flows were already accounted for in the imported wastewater input to the water
balance. Instead, the Spokane, Airway Heights, and Fairchild Air Force Base indoor demands
were added directly to the total net demand of the remaining Group A municipal systems.
The irrigation demands for Spokane, Airway Heights, and Fairchild Air Force Base were
included in the total net demand calculation.

The resulting average annual net demand for Group A and Group B systems is 20,728 acre-feet. Detailed
results of net demand calculations for Group A and B systems are included in Appendix F.

Total Net Demand
Table 4-8 summarizes the estimated total net demand for water in WRIA 54,
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TABLE 4-8.
AVERAGE ANNUAL NET
WATER DEMAND IN WRIA 54

Average Annual Net Demand (acre-feet)

Exempt Domestic Use 4,983
Stock Watering 259

Group A and B Systems 20,728
Total 25,970

Exported Water

Exported water is water originating inside a watershed that is discharged or conveyed outside the
watershed. Within WRIA 54, water is exported from the watershed by the Cities of Reardan and Medical
Lake. These municipalities operate water supply wells located within WRIA 54 that produce groundwater
that is transmitted and consumed outside of watershed boundaries. Average monthly flows were
calculated based on water use data for these wells presented in Chapter 3, and are summarized in Table 1
of Appendix F. Return flow to WRIA 54 from these exported water uses was assumed to be negligible.

WATER BALANCE SUMMARY
WRIA-Wide Total

The annual water balance for the WRIA 54 watershed is summarized in Table 4-9. Total estimated
outputs (6,246,000 acre-feet) in WRIA 54 exceed inputs (6,008,000 acre-feet) by approximately
238,000 acre-feet per year, or about 4 percent of the estimated input. This difference is within the
anticipated error of the water balance calculations and does not reflect an annual net decrease in storage.
Based on previous experience constructing water balances, the expected error of the water balance is
between 10 and 40 percent. Table 4-10 summarizes methodology and data sources, and identifies possible
error in components of the WRIA 54 water balance.

Subbasin Water Balances

Water balances were constructed for each of the subbasins in WRIA 54. Each subbasin water balance
addresses the same set of inflows and outflows as the WRIA-wide water balance. Tables 8a through 8m in
Appendix F summarize the water balances for each subbasin. The subbasin water balances have more
frequent data gaps and are subject to greater uncertainties than the WRIA-wide water balance, as
evidenced by the much larger percent differences between subbasin inflows and outflows. Surface water
outflows from the subbasins are generally not known due to the lack of stream gauges along most of the
tributaries to the Lower Spokane River. For many of the subbasins, the surface water inflow is zero
because all streams within the subbasin have their headwaters within the subbasin. Groundwater inflows
and outflows, especially between subbasins, are difficult to resolve with the available subsurface geologic
and hydrogeologic data. Inflows and outflows besides groundwater and surface water were determined
using data and assumptions similar to those used in the WRIA-wide water balance.
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TABLE 4-9.
WATER BALANCE SUMMARY

Average Inflow (acre-feet)

Surface Water  Groundwater Imported Water

Inflow Inflow Precipitation (Wastewater) Total
January 391,246 11,069 33,129 3,489 438,934
February 412,975 9,998 32,090 3,264 458,327
March 602,455 11,069 31,814 3,637 648,977
April 934,988 10,713 24,304 3,466 973,471
May 1,161,009 11,069 31,311 3,796 1,207,186
June 701,673 10,713 26,026 3,527 741,939
July 247,672 11,069 17,271 3,371 279,384
August 142,344 11,069 11,861 3,356 168,631
September 137,930 10,713 15,511 3,171 167,325
October 170,751 11,069 21,574 3,197 206,592
November 235,637 10,713 45,287 3,175 294,811
December 364,192 11,069 43,794 3,375 422,430
Source Total 5,502,871 130,340 333,972 40,825 6,008,006
% of WRIA Total 91.6% 2.2% 5.5% 0.7% 100%

Average Outflow (acre-feet)

Surface Water  Groundwater Net  Exported
Outflow Outflow Evapotranspiration Demand  Water Total

January 419,534 1,352 955 630 27 422,498
February 529,630 1,221 1,671 630 12 533,164
March 675,279 1,352 43,676 578 4 720,889
April 932,483 1,309 78,430 1,545 30 1,013,797
May 900,027 1,352 148,579 2,976 43 1,052,977
June 549,298 1,309 175,297 4,157 6 730,066
July 197,612 1,352 191,784 5,312 30 396,089
August 114,231 1,352 137,333 4,994 44 257,953
September 136,302 1,309 88,300 2,901 17 228,828
October 182,897 1,352 40,976 1,167 23 226,415
November 245,546 1,309 15,447 579 18 262,900
December 397,643 1,352 764 501 12 400,272
Source Total 5,280,479 15,922 923,212 25,970 267 6,245,849
% of WRIA Total 84.5% 0.3% 14.8 0.4% 0.0%

Difference from Inflow - 237,843

% Difference from Inflow 4.0
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TABLE 4-10.

SUMMARY OF WATER BALANCE METHODOLOGY AND ESTIMATED ERROR

Component

Summary

Inflows
Precipitation

¢ Volumes based on analysis of PRISM, a statistical topographic model.
e Based on periods of record (POR) of adjacent climate stations.

e  Comprises about 6 percent of annual inflow to watershed.

e Estimated 10 percent error for annual data.

Surface Water
Inflow

e Volumes based on stream flow data for the Spokane River (POR 1891 to 2006), Latah
(Hangman) Creek (POR 1948 to 2004), and the Little Spokane River (POR 1929 to 2006).

e  Comprises about 92 percent of annual inflow to watershed.
e Estimated 10 percent error for annual data.

Groundwater e Volumes for the SVRP and Latah (Hangman) Creek aquifers adapted from prior analyses.
Inflow e Volumes for the Wanapum, Grande Ronde, and Chamokane Valley aquifers based on a
Darcy’s Law-based analysis.
e  Comprises about 2 percent of annual inflow to watershed.
e Estimated error for annual data could exceed 100 percent.
Imported Water e Volumes based on estimates provided by the city of Spokane (POR 1984 to 2005), the city
of Airway Heights (POR 1999, 2002, and 2003), and Fairchild Air Force Base (POR 2003
to 2005).
e Comprises about 0.1 percent of annual inflow to watershed.
e Estimated 50 percent error for annual data.
Outflows

Surface Water

e Volumes based on stream flow data for the Spokane River (POR 1891 to 2006), Blue

Outflow Creek (POR 1984 to 2004), Orazada (POR 1994 to 1996), and Sand (POR 1994 to 2006).
e  Comprises about 85 percent of annual inflow to watershed.
e Estimated 20 percent error for annual data.

Land-Based e Volumes based on a Penman-Monteith energy balance model.

Evapotranspiration

e  Used temperature data from PRISM, agricultural census data, land-use data, and crop- and
plant-specific evapotranspiration coefficients.

e Based on POR of adjacent climate stations.
e Comprises about 14 percent of annual outflow from watershed.
e Estimated 20 percent error for annual data.

Surface Water
Evaporation

e Volumes based on GIS analysis of surface water area, pan evaporation for the Spokane
WSO Airport climate station, and a correction factor.

e Based on a POR of 1889 to 2005.
e  Comprises about 0.6 percent of annual outflow from watershed.
e Estimated 20 percent error for annual data.
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TABLE 4-10 (continued).
SUMMARY OF WATER BALANCE METHODOLOGY AND ESTIMATED ERROR

Component Summary

Outflows (continued)

Irrigation e Volumes based on area-weighted Agricultural Census Data , crop irrigation requirements
Evaporation Loss and a standard spray loss coefficient.

e  Comprises less than 0.1 percent of annual outflow from watershed.
e Estimated 50 percent error for annual data.

Groundwater e Volumes based on a Darcy’s Law-based analysis.
Outflow e  Comprises about 0.2 percent of annual inflow to watershed.
e Estimated error for annual data could exceed 100 percent.

Net Demand e Volumes based on estimates for domestic water use, stock watering, Group A and Group
B use.

o Return flows for domestic, Group A, and Group B uses were subtracted from gross use
estimates to derive net demand.

e  Comprises about 0.4 percent of annual outflow from watershed.
e Estimated 50 percent error for annual data.

Note: A quantitatively rigorous error analysis was not performed to derive the error estimates provided in this
table. The error estimates were developed based on an evaluation of source data, experience with similar
analyses, and professional judgment.

SIMPLIFYING ASSUMPTIONS

A water balance provides a simple evaluation of the relative influence of an existing or proposed water
use on the overall water resources of a watershed. The following simplifying assumptions were used to
generate this water balance:

e The watershed hydrology components were based on existing, incomplete data. The
simplifying assumptions used to develop estimates for each of the watershed components
apply to the water balance assessment.

e Water balances are not adequate to evaluate the potential influence of an increase in
groundwater use for watersheds with complex hydrology or large groundwater use. This is
because the impact of groundwater use is dependent upon aquifer hydraulics, spatial and
temporal characteristics, and the capture of natural discharge; water balances cannot be used
to accurately evaluate any of these factors (Bredehoeft 1997, Sophocleous, 1997; Bredehoeft
etal., 1982).

»  Steady-state (static) conditions are assumed to be an accurate representation of the hydrologic
system in the watershed. In reality, watersheds are transient systems that are dynamically
balanced between water input and output. Watersheds with significant consumptive use and
complex watershed hydrology should be evaluated as transient systems.

» The groundwater flow system boundaries are complex, and the groundwater boundaries may
not be identical to the surface water boundaries for many of the subbasins.

»  Groundwater inflow and outflow from bedrock aquifers were assumed to be negligible.
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» Water balances are only valid to describe existing conditions if sufficient data are available.
Water balances are widely recognized as inappropriate for predictive analysis due to the
simplifying assumptions and the inability of the method to predict changes in hydrologic
systems (Bredehoeft et al., 1982; Sokolov and Chapman, 1974). For this investigation, this
water balance should be used as a screening tool to identify hydrogeologic data gaps.

DATA GAPS

The water balance was developed using the best available data, but existing hydrologic and hydrogeologic
data for WRIA 54 are incomplete. Table 4-10 summarizes the methodology and data sources used for this
water balance to provide an indication of the degree of confidence for individual water balance
components. The following data limitations affect the precision of this water balance analysis:

» The lack of a gauge on the Little Spokane River near the confluence with the Spokane River
leads to a poorly defined Little Spokane River inflow component in the water balance.

o Tributaries to the Spokane River except the Little Spokane River, Latah (Hangman) Creek
and Blue Creek do not have flow measurements for extended time periods.

* SVRP aquifer groundwater inflow to WRIA 54 should be reevaluated when the USGS
bi-state study is completed.

»  Groundwater inflows at the WRIA 54 boundary from underflow at Latah (Hangman) Creek,
the Chamokane Valley aquifer, the basalt aquifers, and the bedrock aquifers require further
detailed field and modeling studies to be determined accurately. A similar study should be
performed on groundwater outflow at the Spokane River mouth.

» Discharge of the Spokane River into the Columbia River has not been measured.

» Precipitation inputs should be reevaluated with 800-meter resolution PRISM data that were
published near the completion of this technical assessment.

» Previous hydrogeologic studies within WRIA 54 have focused on the SVRP aquifer and
CRBG and paleochannel aquifers in the West Plains area. In the rest of the watershed, the
hydrogeology is largely undefined. Data used to estimate aquifer thickness and extent,
hydraulic conductivity, and hydraulic gradient for the bedrock and sedimentary aquifer were
limited to information provided in a relatively small number of domestic water well reports,
boring logs, and regional and local studies.

» Groundwater/surface water interaction is not well defined downstream of Lake Spokane
(Long Lake).

e The coarse scale and general nature of descriptions for non-agricultural land use data can lead
to errors in evapotranspiration estimates and an overestimate for total evapotranspiration.

» Population estimates were derived by summing census blocks located completely or partially
within the watershed, likely resulting in overestimation.

» The calculation of total commercial or industrial water right allocations did not incorporate
values for water right certificates, permits or claims that did not have a quantity associated
with them in the source databases.

» The water balance was completed at a relatively coarse spatial scale. Evaluation of the impact
of a concentration of high consumptive water use rates in a localized area would require more
detailed evaluation.

e The water balance was completed by assuming steady-state conditions and did not evaluate
potential impacts on aquifer storage.
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