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WRIA 29a & 29b

Wind & White Salmon

Management Context

Supplies and demands are defined as
described in the text box “Definitions of
Water Supply and Water Demand Used

in the 2011 Forecast.” Results for WRIAs
29a and 29b are presented together due to
limitations in the Department of Ecology
GIS database. The tributary surface water

Management Context

supply forecast for Wind-White Salmon Adjudicated Areas NO
is characterized mostly by increases from . WRIA 29a: Phase 4 (Impl tati
late fall through mid-spring, with smaller Watershed Planning WRIA 29?,; Ngiilagﬁfgetﬁeﬁii;fﬁ)

decreases in the late spring and summer.

Irrigation is the dominant source of demand Adopted Instream Flow Rules NO

in WRIA 29, although it is smaller than
irrigation demands in many other WRIAs of
eastern Washington. Assuming no change in
irrigated acreage, these demands are projected

Lower Columbia River Bull Trout
Lower Columbia River Chinook
Lower Columbia River Steelhead

. . : Fish Listed Under the Middle Columbia Steelhead
to Increase In most spring and summer Endangered Species Act' Upper Columbia River Summer and
months (April through August), with little Fall Run Chinook
impact from the consideration of alternate [Columbia mainstem migratory
future economic scenarios. Municipal corridor]

demands are very small in comparison. They
are projected to grow 120% by 2030, though
the total municipal demand will still be quite
small in comparison to other watersheds.

Groundwater Management Area ~ NO

YES (references listed in WSU’s

Groundwater Studies o A~

If provided, additional water capacity as
specified by the proposed projects in the
Office of Columbia River “medium” scenario
1s anticipated to increase agricultural
irrigation water demand in this WRIA
compared to 2030 irrigation water demand
under the economic base case (a scenario of
no additional capacity). Additional capacity
will increase demand in all WRIAs where
water is provided for new irrigated land.

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

In 2030, unregulated tributary supply is g 90000

forecasted to be sufficient to meet combined & )

municipal and surface water irrigation 8 >,000 1 Wclaims

demands on a watershed scale. Additional < ® permits and certificates
water supply is available in this watershed £ 40,000 -

from the Columbia River, though separate =

analysis indicates that only about 5% of w 30,000 32% of documents do
agricultural demand is within a mile of o not have annual AF
the Columbia River (results shown in LE 20,000 information, and are
“Washington’s Columbia River Mainstem: B not included in these
Tier III Results”). Modeling results suggested 5 29400 totals.

no unmet demand for this WRIA resulting 2 -

from curtailment of interruptible water z 0

rights holders in the historical or future
period. However, due to data and resource
constraints, the modeling of unmet demand
did not consider curtailment of one water user
in favor of another more senior water right
holder. Water shortages outside the scope

of this analysis may also exist in localized
areas, and over time periods within months.

WRIA 29 surface  WRIA 29 ground
water water

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.

Fish listed under the Endangered Species

Act that spawn or rear in tributary waters of
this watershed include Lower Columbia River
Bull Trout, Lower Columbia River Chinook,
Lower Columbia River Steelhead, Middle
Columbia Steelhead, and Upper Columbia
River Summer and Fall Run Chinook.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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WRIA 29a & 29b

Demand.
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» — Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
3 conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,

brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also

shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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-

Supplies and demands are defined as
described in the text box “Definitions
of Water Supply and Water Demand
Used in the 2011 Forecast.” The
tributary surface water supply forecast
for Klickitat is characterized mostly by
substantial increases in the late fall,
winter and early spring and decreases
in late spring through early fall.

Irrigation is the dominant source of
demand in WRIA 30, with municipal
demands that are much smaller.
Assuming no change in irrigated
acreage, irrigation demand 1s forecasted
to increase somewhat for most months
of the irrigation season in the future,
with small variations in impact when
alternate future economic scenarios
are considered. Municipal demands
are expected to grow 20% by 2030.

If provided, additional water capacity
as specified by the proposed projects
in the Office of Columbia River
“medium” scenario is anticipated to
increase agricultural irrigation water
demand in this WRIA compared

to 2030 irrigation water demand
under the economic base case (a
scenario of no additional capacity).
Additional capacity will increase
demand in all WRIAs where water

is provided for new irrigated land.

In 2030, unregulated tributary supply
is projected to be sufficient to meet
combined municipal and surface water
irrigation demands on a watershed
scale. Additional water supply is
available in this watershed from the
Columbia River, though separate
analysis indicates that only about 5%
of agricultural demand is within a
mile of the Columbia River (results
shown in “Washington’s Columbia
River Mainstem: Tier III Results”).
Modeling results suggested no unmet
demand for this WRIA resulting
from curtailment of interruptible
water rights holders in the historical
or future period. However, due to
data and resource constraints, the
modeling of unmet demand did not
consider curtailment of one water
user in favor of another more senior
water right holder. Water shortages
outside the scope of this analysis
may also exist in localized areas, and
over time periods within months.

Fish listed under the Endangered
Species Act that spawn or rear in
tributary waters of this watershed

include Lower Columbia River Bull
Trout and Middle Columbia Steelhead.

Management Context

Management Context

Bird-Frazier Creeks
Bacon Creek

Adjudicated Areas Little Klickitat River
Mill Creek
Blockhouse Creek
Watershed Planning Phase 4 (Implementation)
Adopted Instream Flow Rules NO
Fish Listed Under the Endangered Lower Columbia River Bull Trout
Species Act! Middle Columbia Steelhead
[Columbia mainstem migratory
corridor]

Groundwater Management Area NO

Groundwater Studies YES (references listed in WSU’s
technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

3,000,000
]
g
g 2,500,000 B claims
= ) .
= 2,000,000 ® permits and certificates
"
=
%5 1,500,000 21% of documents do
Er not have annual AF
Q) . A
-; 1,000,000 information, and are
s not included in these
< 500,000 totals.
m
=
s 0 [ —
=

WRIA 30 surface WRIA 30 ground
water water

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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Supplies and demands are defined as
described in the text box “Definitions
of Water Supply and Water Demand
Used in the 2011 Forecast.” The
tributary surface water supply forecast
for Rock Glade is characterized mostly
by slight increases during the winter.

Irrigation is the primary source of
demand in WRIA 31, with much smaller
municipal demands. Assuming no change
in irrigated acreage, irrigation demand is
projected to increase slightly during future
summer months (June through August)
but decrease in other months, with little
impact on results from the consideration
of alternate future economic scenarios.
Municipal demands are expected to grow
11% by 2030, a smaller increase than in
many other eastern Washington WRIAs.

If provided, additional water capacity as
specified by the proposed projects in the
Office of Columbia River “medium” scenario
is anticipated to increase agricultural
irrigation water demand in this WRIA
compared to 2030 irrigation water demand
under the economic base case (a scenario of
no additional capacity). Additional capacity
will increase demand in all WRIAs where
water is provided for new irrigated land.

In 2030, combined municipal and surface
water irrigation demands are projected to
outstrip unregulated tributary supply on
a watershed scale during most years for
May through September. Much of this
demand is met from mainstem supplies,
and separate analysis indicates that almost
a quarter of agricultural demand is within
a mile of the Columbia River (results
shown in “Washington’s Columbia River
Mainstem: Tier III Results”). Modeling
results suggested no unmet demand for
this WRIA resulting from curtailment

of interruptible water rights holders in
the historical or future period. However,
due to data and resource constraints, the
modeling of unmet demand did not consider
curtailment of one water user in favor of
another more senior water right holder.
Water shortages outside the scope of this
analysis may also exist in localized areas,
and over time periods within months.

Fish listed under the Endangered Species
Act that spawn or rear in tributary
waters of this watershed include Middle
Columbia Steelhead and Upper Columbia
River Summer and Fall Run Chinook.

Management Context

BENTON
COUNTY R ¢
YAKIMA -
COUNTY

FKLICKITAT
COUNTY

Management Context

Adjudicated Areas NO

Watershed Planning Phase 4 (Implementation)

Adopted Instream Flow Rules NO

Fish .LISted }Jnder the Endangered Middle Columbia Steelhead

Species Act
Upper Columbia River Summer and
Fall Run Chinook
[Columbia mainstem migratory
corridor]

Groundwater Management Area NO

YES (references listed in WSU’s

Groundwater Studi )
rouncwater 18 technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

700,000
=
3
g 600,000 4 M claims
< 500,000 ® permits and certificates
U
S 400,000
= 13% of documents do
o ]
= 300,000 not have annual AF
E 200,000 information, and are
= not included in these
< 100,000 totals.
=

WRIA 31 surface WRIA 31 ground
water water

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.

ﬁﬂl?i?éﬁgi Ilnstream Flow gml' Il::iigz?&igg - SW Conveyance Loss [
= Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep
g 150000 -
Eimuon~ L
3
- 1 |
E ﬂ_.--________--.. .I_
= 38 3% 3% 3 & 3% 3¢ iR 3R O3OROEROGYODOG
i3 034 03¢ 8% 3 : o3 OFEOREREGREONGEOLG
8 ¢ f ¥ fF ¥ B }P B R OB R R O? R OE OB OER OREY R OE DB OE
g § ¢ 8§ 88 8 8 8 8 8 8 ¢ 8 8 & B B ER B R BB

2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Supply & Demand
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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WRIADZ,

fSupplies and demands are defined as described
in the text box “Definitions of Water Supply and
Water Demand Used in the 2011 Forecast.” The
tributary surface water supply forecast for Walla
Walla is characterized mostly by significant
increases from late fall through early spring and
slight decreases in late spring and early summer.

Primary demands are irrigation and instream

flow requirements, with much smaller municipal
demands. Assuming no change in irrigated acreage,
irrigation demands are forecasted to increase in

in some months in the future (June, August, and
October) and decrease slightly in other months,
with small variations depending on the future
economic scenarios considered. Municipal demands
are projected to grow 21% by 2030. Because there
are no adopted instream flows in Walla Walla at

the mouth of the watershed, instream flows are
shown as the highest quantified flow at any point
for a given month, as specified in Chapter 173-532
WAC. For December through May, flows are shown
at Walla Walla River at Detour road. For other
months, when the Walla Walla River is closed to new
uses, flows from other control points are shown.

If provided, additional water capacity as specified
by the proposed projects in the Office of Columbia
River “medium” scenario is not anticipated to
increase agricultural irrigation water demand

in this WRIA compared to 2030 irrigation water
demand under the economic base case (a scenario
of no additional capacity). Additional capacity
will only increase demand in WRIAs where
water is provided for new irrigated land.

In 2030, at the watershed scale, combined municipal
and surface water irrigation demands and adopted
instream flows are projected to outstrip unregulated
tributary supply generated within the Washington
portion of the watershed during average and dry
years in June, and in most years for July through
October. Upstream portions of the watershed outside
of Washington provide additional supplies, but may
also have additional demands. Modeling indicated
that at the WRIA level there was insufficient water
to serve all demands in every year between 1977
and 2006. The resulting unmet demand ranged
from 19,589 to 64,692 ac-ft per year depending on
yearly flow conditions, with an average of 44,257
ac-ft per year. Simulation of future insufficient
water occurred in all the years for the middle climate
scenario. The resulting unmet demand per year
ranged from 19,679 to 69,149 with an average of
44,601 ac-ft per year. Due to data and resource
constraints, the modeling of unmet demand did not
consider curtailment of one water user in favor of
another more senior water right holder. Although
not shown here, unmet demands due to a failure

to meet adopted instream flows are shown in the
technical report. Water shortages outside the

scope of this analysis may also exist in localized
areas, and over time periods within months.

Steelhead in the Walla Walla basin are part of
the ESA-Threatened Middle Columbia steelhead
population, while bull trout here are part of

an ESA-Threatened Touchet/Walla Walla
Oregon Recovery Unit. Summer Steelhead are
primarily spawning in April-May, while spring
Chinook spawn in the late summer and fall.

Management Context

Management Context

Touchet River

Dry Creek
Adjudicated Areas Walla Walla River

Stone Creek

Doan Creek
Watershed Planning Phase 4 (Implementation)
Adopted Instream Flow Rules YES (Chapter 173-532 WAC)

Middle Columbia Steelhead,
Snake River Basin Steelhead,
Fish Listed Under the Endangered Touchet/Walla Walla (Oregon
Species Act! Recovery Unit) Bull Trout
[Columbia mainstem migratory
corridor]

Groundwater Management Area NO

YES (references listed in WSU’s
technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

Groundwater Studies

16,000,000
3
@ 14,000,000 .
H H claims
Z 12,000,000 . o
= ® permits and certificates
£ 10,000,000
2
4 8,000,000 43% of documents do
@ 6,000,000 not have annual AF
-E information, and are
£ 4,000,000 not included in these
o
= 2,000,000 . totals.
3
=
& 0

WRIA 32 WRIA 32
surface water  ground water

To give an indication of the amount of uncertainty related to water claims, permits,
and certificate data, total annual quantities of water identified under state level
water claims, permits, and certificates in Ecology’s Water Rights Tracking System
(WRTS) are provided, as well as information on the percentage of documents without
information. Water documents that could be identified as exclusively non-consumptive
uses (e.g. power, fish propagation) were removed from analysis. WRTS data does not
include tribal or federal quantified or unquantified water rights.

Fish Species - SaSI Stock (SaS! Stock Life Stage lan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Adult In-Migration|
Walla Walla Summer Steelhead Spawning -
(ESA Threatened; Egg Incubation & Fry -
2 Depressed SaS! Stocks) Rearingl
Juvenile Out-MigrannI -
Fish Species - SaS| Stock (SaS! Stock Life Stage lan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Adult In-Migration| -
Walla Walla Spring Chinook Spawning -
(No ESA stock; Egg Incubation & Fry
No Sal Stock) Reanngl
Juvenile Out-MigrationI _
Fish Species - SaS| Stock (SaS! Stock Life Stage lan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Walla Walla Bull Trout Spawning
(ESA Threatened; Egg Incubation & Fry E
2 Unknown SaSl Stocks) Rearing

Note: Stock presence varies by stream reach
=No Use
= Some activity or use occurring
= Peak activity

Fish use of WRIA waters (provided by the Washington Department of Fish and Wildlife)
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.

Adopted Instream Flow : GW Irrigation - SW Conveyance Loss [
Municipal SW Irrigation

Oct Mow Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Demand, Acre feet/month
(1] .
s 8 8
& 8 B8
1 1 1
2030 Econ. Base Case | [
_—
2030 Med. warer Coo. | [
2030 Boon. Bass Casa _
pepep——
I
I |
epmep——
2030 Eoon. Base Caso | [
2030 Mog. warer oo, | [
T T T T

2090 Med. warer Coo. | [
230 Eoon. Bass Case | [
2030 Mog. waser Cao. | [}
2030 Bzon. Base Case | [
2030 M. waser Cap. | [
2030 Bcon, Bass Case | [
2030 Moo water Cap. | [
2030 Econ. Base Case | [
2030 Med. waser 2o, | [
2030 Mol Waler Cap

2030 Med. Waber Cap.

203 Beon. Bats Cass
2030 Mo, Waber Cag
30 Boon, Bage Cago
2030 Bcon, Base Casa
2030 Boon. Base Caso

2030 Boon. Base Casa

2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Supply & Demand WRIA

Wal year supply

— — AVETAQE yEAT SURDY
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Muni demand

5 |nrigation demand
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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RIA Management Context

r

Supplies and demands are defined as

described in the text box “Definitions

of Water Supply and Water Demand

Used in the 2011 Forecast.” The Management Context

tributary surface water supply forecast Adjudicated Areas NO
for Lower Snake is characterized

. . Watershed Planning NO
() mostly by small increases in some years
: : from late fall through mid-spring. Adopted Instream Flow Rules NO
m As in many other WRIAs in eastern Snake River Basin Steelhead
Washington, irrigation demands dominate, o Snake River Fall Run Chinook
L 1S 1STE: nder the Endangere naxKke KR1ver Spring an ummer Kun
< and municipal demands are much smaller. gpé’cis tAgtP der the End d ghhlio;}( s ds i
m Assuming no change in irrigated acreage, [Snake mainstem migratory corridor
w irrigation demands are projected to for Snake River sockeye]
increase somewhat in most months of i i
()] future irrigation seasons, with some Groundwater Management Area ?)iCECSog;?lIalilzlga(s:i?{ 8(\){;11\/0[?&5) are part
; garlatg).n in thgl magmtude of the increase No WRIA level studies found
€pending on the economic scenario (but see WSU’s technical report
o being considered. Municipal demands Groundwater Studies for references on Columbia Basin
] are expected to grow 16% by 2030. Groundwater Management Area and

. " . Columbia Plateau Regional Aquifer
If provided, additional water capacity as System) & q

specified by the proposed projects in the
Office of Columbia River “medium” scenario
1s not anticipated to increase agricultural
irrigation water demand in this WRIA
compared to 2030 irrigation water demand
under the economic base case (a scenario of
no additional capacity). Additional capacity
will only increase demand in WRIAs where
water is provided for new irrigated land.

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

In 2030, unregulated tributary supply b 0,000
would be insufficient to meet combined % 350000 :
.. .. . H ) T B claims
municipal and surface water irrigation 2
demands at the watershed scale on its own = 200,000 - ® permits and certificates
during most years for May through October, '31
and in some years in April. Additional & 150,000 - 18% of documents do
water supply is available to some areas © not have annual AF
from the Columbia Basin Project. Other % 100,000 information, and are
areas receive Snake River water supplies. S notincluded in these
: < 50,000 totals.
Modeling results suggested no unmet g
demand for this WRIA resulting from £ o
curtailment of interruptible water rights B WRIA 33 surface WRIA 33 ground
holders in the historical or future period. water water
Due to data and resource constraints, the

modeling of unmet demand did not consider
curtailment of one water user in favor of
another more senior water right holder.
Water shortages outside the scope of this
analysis may also exist in localized areas,
and over time periods within months.

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
Fish listed under the Endangered Species propagation) were removed from analysis. WRTS data does not include
Act that spawn or rear in tributary tribal or federal quantified or unquantified water rights.

waters of this watershed include Snake

River Basin Steelhead, Snake River

Fall Run Chinook, and Snake River

Spring and Summer Run Chinook.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Suppvlv & Demand WRIA 33
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also

shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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WRIA 34

Supplies and demands are defined as
described in the text box “Definitions of Water
Supply and Water Demand Used in the

2011 Forecast.” The tributary surface water
supply forecast for Palouse is characterized
mostly by substantial increases in the winter.

Irrigation is the primary demand in WRIA
34, though municipal demands are also
sizeable. Assuming no change in irrigated
acreage, irrigation demands are forecasted
to increase in most months of the irrigation
season, with little impact on results from
the consideration of alternate future
economic scenarios. Because of declining
groundwater in the Odessa area, some
irrigation demand is forecasted to shift by
2030 from groundwater to surface water.
Municipal demands are projected to increase
5% by 2030, a smaller increase than in most
other watersheds in eastern Washington.

If provided, additional water capacity as
specified by the proposed projects in the
Office of Columbia River “medium” scenario
is anticipated to increase agricultural
irrigation water demand in this WRIA
compared to 2030 irrigation water demand
under the economic base case (a scenario of
no additional capacity). Additional capacity
will increase demand in all WRIAs where
water is provided for new irrigated land.

In 2030, combined municipal and surface
water irrigation demands at the watershed
scale are projected to outstrip unregulated
tributary supply generated within the
Washington portion of the watershed during
some years in July and October, and during
most years for August and September.
Upstream portions of the watershed outside
of Washington provide some additional
supplies, but may also have additional
demands. Modeling did not show curtailment
of interruptible water rights holders between
1977 and 2005. Simulation of future
curtailment occurred in 100% of years for
the middle climate scenario, resulting from
acreage currently receiving groundwater in
the Odessa area. This area was assumed

to have unmet surface water demand in
2030 under the baseline scenario, ranging
from 5,503 to 6,675 with an average of 6,121
ac-ft per year. Due to data and resource
constraints, the modeling of unmet demand
did not consider curtailment of one water user
in favor of another more senior water right
holder. Water shortages outside the scope

of this analysis may also exist in localized
areas, and over time periods within months.

No fish listed under the Endangered
Species Act spawn or rear in tributary
waters of the Palouse watershed, but the
Snake River in this area is the migratory
corridor for a number of fish listed

under the Endangered Species Act.

Management Context

Management Context
Adjudicated Areas

Watershed Planning

Adopted Instream Flow Rules

Fish Listed Under the Endangered
Species Act!

Groundwater Management Area

Groundwater Studies

Cow Creek & Sprague Lake
Phase 4 (Implementation)
NO

[Snake mainstem migratory corridor
for Snake River Basin Steelhead,
Snake River Fall Run Chinook,
Snake River Spring and Summer Run
Chinook and Snake River sockeye]

YES (Lincoln and Adams Co. portions
are part of Columbia Basin GWMA,
and a portion of this is in Odessa
Subarea)

YES (references listed in WSU’s
technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

700,000
600,000
500,000
400,000
300,000
200,000

100,000

Annual Acre Feet of Water Allocated

]

H claims

| permits and certificates

74 % of documents do
not have annual AF
information, and are
not included in these
totals.

WRIA 34 surface WRIA 34 ground

water

water

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Suvply & Demand

Acre feet/month

Oct MNov Dec Jan Feb Mar  Apr May Jun  Jul  Aug Sep

Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also

shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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Supplies and demands are defined as
described in the text box “Definitions of
Water Supply and Water Demand Used
in the 2011 Forecast.” The tributary
surface water supply forecast for Middle
Snake is characterized mostly by increases
from late fall through early spring.

Overall demands are relatively modest
compared to other watersheds in eastern
Washington, with municipal demands
that are generally larger than irrigation
demands. Assuming no change in
irrigated acreage, irrigation demand is
expected to increase slightly in many
months but decrease in others in the
future, with little impact on results from
the consideration of alternate future
economic scenarios. Municipal demands
are projected to increase 13% by 2030.

If provided, additional water capacity as
specified by the proposed projects in the
Office of Columbia River “medium” scenario
1s not anticipated to increase agricultural
irrigation water demand in this WRIA
compared to 2030 irrigation water demand
under the economic base case (a scenario of
no additional capacity). Additional capacity
will only increase demand in WRIAs where
water 1s provided for new irrigated land.

In 2030, unregulated tributary supply
within the Washington portion of the
watershed is forecasted to be sufficient

to meet combined municipal and surface
water irrigation demands and adopted
instream flows at the watershed scale,
and additional water supply is available
in this watershed from the Snake River.
Upstream portions of the watershed
outside of Washington provide additional
supplies, but may also have additional
demands. Modeling results suggested no
unmet demand for this WRIA resulting
from curtailment of interruptible water
rights holders in the historical or future
period. However, due to data and resource
constraints, the modeling of unmet
demand did not consider curtailment

of one water user in favor of another
more senior water right holder. Water
shortages outside the scope of this
analysis may also exist in localized areas,
and over time periods within months.

All wild salmon, steelhead, and bull trout
stocks using the Middle Snake basin are
listed as Threatened under the ESA,

with the exception that sockeye are ESA-
Endangered. Peak spawning of one species
or another occurs from September through
June. Anadromous juveniles are primarily
out-migrating from March through June.

Management Context

Management Context

Adjudicated Areas

Watershed Planning

Adopted Instream Flow Rules

Fish Listed Under the Endangered

Species Act!

Groundwater Management Area

Groundwater Studies

Deadman Creek
Wawawai Creek
Meadow Gulch Creek
Alpowa Creek

Phase 4 (Implementation)
NO

Snake River Basin Steelhead

Snake River Bull Trout

Snake River Fall Run Chinook

Snake River Spring and Summer Run
Chinook

[Snake mainstem migratory corridor
for Snake River sockeye]

NO

YES (references listed in WSU’s
technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

7,000,000

2,000,000

Annual Acre Feet of Water Allocated

6,000,000 -+
5,000,000 -
4,000,000 -

3,000,000 -

1,000,000 -
0
WRIA 35 surface WRIA 35 ground

water

M claims

® permits and certificates

34% of documents do
not have annual AF
information, and are
not included in these
totals,

water

To give an indication of the amount of uncertainty related to water claims, permits,
and certificate data, total annual quantities of water identified under state level
water claims, permits, and certificates in Ecology’s Water Rights Tracking System
(WRTS) are provided, as well as information on the percentage of documents without
information. Water documents that could be identified as exclusively non-consumptive
uses (e.g. power, fish propagation) were removed from analysis. WRTS data does not
include tribal or federal quantified or unquantified water rights.

Fish Species- (SaSI Stock Rating)

Life Stage

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

Adult In-Migration

Snake Fall Chinook

Spawning

(ESA Threatened;
1 Critical SaSI Stock)

Egg Incubation & Fry Emergence

Rearing]

Juvenile Out-Migration

Fish Species- (SaSI Stock Rating)

Life Stage

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

Adult In-Migration

Snake Spring Chinook

Spawning

(ESA Threatened;
1 Depressed, 1 Unknown, and 1
Extinct SaS| Stock)

Egg Incubation & Fry Emergence

Rearing|

Juvenile Out-Migration

h

Fish Species- (SaSI Stock Rating)

Life Stage

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

Adult In-Migration

Snake Summer Steelhead

Spawning

(ESA Threatened;
2 Depressed, 2 Unknown SaS|
Stocks)

Egg Incubation & Fry Emergence

Rearing]

Juvenile Out-Migration

Fish Species- (SaSI Stock Rating)

Life Stage

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

Snake Bull Trout
(ESA Threatened;
2 Unk, 1 Healthy SaSI Stocks)

Spawning

Egg Incubation & Fry Emergence_

Rearing|

Fish Species- (SaSI Stock Rating)

Life Stage

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

Snake River Sockeye

Adult In-Migration

(ESA Endangered; No SaSI Stock)

Juvenile Out-Migration

Note: Stock presence varies by stream reach

=No use

=Some activity or use occurring

= Peak activity

Fish use of WRIA waters (provided by the Washington Department of Fish and Wildlife)
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- Historical

2030 Range

Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for

demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and

“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Supply & Demand
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also

shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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WRIADO, Management Context

(Supplies and demands are defined as
described in the text box “Definitions of
Water Supply and Water Demand Used in
the 2011 Forecast.” The tributary surface
water supply forecast for Esquatzel Coulee
shows little change, with possible slight
increases from mid-fall through mid-spring.

SADDLE _
MOUNTATN
NATIONAL
N\ WILDLIEE RE,FUGEQ )

e~
<

T\ _USDEl

Irrigation is the most significant source of
demand in WRIA 36. Municipal demands

are quite small in comparison, though larger
than those of many other eastern Washington
WRIAs. Assuming no change in irrigated
acreage, irrigation demand is expected to
increase in many future months, but decrease
in others. The magnitude of the increase

in future demand varies by a small amount
when alternate future economic scenarios are
considered. Because of declining groundwater
in the Odessa area, some irrigation

demand is forecasted to shift by 2030 from
groundwater to surface water. Municipal

FRANKLIN [~
COUNTY ¢/

BENTON
COUNTY

Management Context

demands are projected to grow 62% by 2030, Adjudicated Areas NO
though this may be impacted by forecasted Watershed Plannin NO
growth associated with the Quad Cities. =

Adopted Instream Flow Rules NO

If provided, additional water capacity as
specified by the proposed projects in the
Office of Columbia River “medium” scenario
is anticipated to increase agricultural
irrigation water demand in this WRIA
compared to 2030 irrigation water demand
under the economic base case (a scenario of
no additional capacity). Additional capacity
will increase demand in all WRIAs where
water is provided for new irrigated land.

Fish Listed Under the Endangered  [Columbia mainstem migratory
Species Act! corridor]

YES (Columbia Basin GWMA and
Odessa Subarea)

YES (references listed in WSU’s
technical report)

Groundwater Management Area

Groundwater Studies

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed

In 2030, unregulated tributary supply would
fish species that spawn and rear upstream are noted.

be insufficient on its own to meet combined
municipal and surface water irrigation demands
at the watershed scale during the irrigation

season for most years, but a significant portion
of demand in this WRIA is met by water supply
from the Columbia River, including from the
Columbia Basin Project. A separate analysis
indicates that roughly one sixth of agricultural
demand is within a mile of the Columbia River
(results shown in “Washington’s Columbia River
Mainstem: Tier III Results”). Modeling did not
show curtailment of interruptible water rights
holders between 1977 and 2005. Simulation of
future curtailment occurred in 100% of years

for the middle climate scenario, resulting from
acreage currently receiving groundwater in the
Odessa area. This area was assumed to have
unmet surface water demand in 2030 under the
baseline scenario, ranging from 60,581 to 70,687
with an average of 66,047 ac-ft per year. Due to
data and resource constraints, the modeling of
unmet demand did not consider curtailment of

700,000

600,000 Hclaims

500,000 - B permits and certificates

400,000 -
38 % of documents do
300,000 not have annual AF

200,000 information, and are
not included in these
100,000 totals.

o

WRIA 36 surface WRIA 36 ground
water water

Annual Acre Feet of Water Allocated

one water user in favor of another more senior
water right holder. Water shortages outside the
scope of this analysis may also exist in localized
areas, and over time periods within months.

No fish listed under the Endangered
Species Act spawn or rear in tributary
waters of this watershed, but the
Columbia River mainstem in this area is
a migratory corridor for ESA-listed fish.

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Supply & Demand WRIA

Wl year supply
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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WRIA 37, 38 & 39

Lower Yakima, Naches & Upper Yakima

s

Supplies and demands are defined as described
in the text box “Definitions of Water Supply
and Water Demand Used in the 2011 Forecast.”
The regulated tributary surface water supply
forecast for the Yakima is characterized by
increases from late fall through early spring.
Decreases are notable in the late spring and
early summer under all flow conditions,
continuing through the summer into mid-fall
under average and wet flow conditions.

ITrrigation is the primary source of demand in
these WRIAs. Federal flow targets, shown for
Yakima River at Parker for both the historical and
the future case, are also important. While small
in comparison with irrigation demands, municipal
demands are significantly larger than most other
WRIAs of eastern Washington. Assuming no
change in irrigated acreage, irrigation demand

is forecasted to increase in most months in the
future, with small variations in the magnitude

of this future increase when alternate future
economic scenarios are considered. Municipal
demand is projected to grow by 23% by 2030.

If provided, additional water capacity as specified
by the proposed projects in the Office of Columbia
River “medium” scenario is anticipated to
increase agricultural irrigation water demand

in this WRIA compared to 2030 irrigation

water demand under the economic base case (a
scenario of no additional capacity). Additional
capacity will increase demand in all WRIAs
where water is provided for new irrigated land.

In 2030, combined municipal and surface water
irrigation demands and federal instream flow
targets are projected to outstrip regulated
tributary supply at the watershed scale during
most years for June through October. Modeling
of curtailment of pro-ratable irrigation water
rights indicated that it occurred in 45% of years
between 1977 and 2005. The resulting unmet
demand ranged from 7200 to 278,600 ac-ft per
year depending on yearly flow conditions, with
an average of 108,000 ac-ft per year. Simulation
of future curtailment suggested that it will occur
in 90% of years for the middle climate scenario.
The resulting unmet demand ranged from 14,300
to 434,000 with an average of 154,000 ac-ft per
year. Due to data and resource constraints, the
modeling of unmet demand did not consider
curtailment of one water user in favor of another
more senior water right holder. Although not
shown here, unmet demands due to a failure

to meet federal flow targets are shown in the
technical report. Water shortages outside the
scope of this analysis may also exist in localized
areas, and over time periods within months.

Yakima summer steelhead stocks are part of

the ESA-Threatened Mid-Columbia steelhead
listing unit. Juveniles are rearing year-round and
outmigrating primarily in April and May. Coho
and sockeye are being re-introduced to the Yakima
system. Bull trout in the Yakima basin are part
of the Middle Columbia bull trout listing unit.

Management Context

Management Context

YES (basin-wide adjudication in

Adjudicated Areas
process)

Watershed Planning Phase 4 (Implementation)

NO

Middle Columbia River Bull Trout
Middle Columbia Steelhead

[WRIA 37 is also Columbia mainstem
migratory corridor]

Adopted Instream Flow Rules

Fish Listed Under the Endangered
Species Act!

Groundwater Management Area NO
YES (references listed in WSU’s

Groundwater Studies technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.
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To give an indication of the amount of uncertainty related to water claims, permits,
and certificate data, total annual quantities of water identified under state level
water claims, permits, and certificates in Ecology’s Water Rights Tracking System
(WRTS) are provided, as well as information on the percentage of documents without
information. Water documents that could be identified as exclusively non-consumptive
uses (e.g. power, fish propagation) were removed from analysis. WRTS data does not
include tribal or federal quantified or unquantified water rights.

Fish Species- (SaSI Stock Rating) Life Stage Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Adult In-Migration

Yakima Fall Chinook Spawning

(ESA Not Warranted;

g Incubation & Fry Emergence

2 Healthy SaSI Stocks) Rearing|

Juvenile Out-Migration

C B 0000

Life Stage Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Fish Species- (SaSI Stock Rating)

Adult In-Migration

Yakima Spring Chinook Spawning

(ESA Not Warranted;
3 Depressed SaS| Stocks)

g Incubation & Fry Emergence

Rearing|

P:

Juvenile Out-Migration

Fish Species- (SaSI Stock Rating) Life Stage Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Adult In-Migration

Yakima Summer Steelhead Spawning

(ESA Threatened; g Incubation & Fry Emergence

4 Unknown SaS| Stocks) Rearing|

Juvenile Out-Migration

Fish Species- (SaSI Stock Rating) Life Stage Jan Feb Mar Apr May Jun Jul

Adult In-Migration

Aug Sep Oct Nov Dec

Yakima Sockeye
(No ESA stock; No SaSI Stock)

Juvenile Out-Migration

Fish Species- (SaSI Stock Rating) Life Stage Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Adult In-Migration

Yakima Coho Spawning

(No ESA stock;

g Incubation & Fry Emergence

1 Unknown SaSI Stock) Rearing|

Juvenile Out-Migration

Fish Species- (SaSI Stock Rating) Life Stage Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Yakima Bull Trout Spawning

g Incubation & Fry Emergence -

(ESA Threatened;

14 Depressed SaSl Stocks) Rearing|

Note: Stock presence varies by stream reach
=No use
=Some activity or use occurring
=Peak activity

Fish use of WRIA waters (provided by the Washington Department of Fish and Wildlife)

88



http://www.ecy.wa.gov/programs/wr/cwp/forecast/definitions.html
http://www.ecy.wa.gov/programs/wr/cwp/forecast/definitions.html
http://www.ecy.wa.gov/biblio/1212001.html
http://www.ecy.wa.gov/biblio/1212001.html
http://www.ecy.wa.gov/biblio/1212001.html
http://wdfw.wa.gov
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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WRIA 37, 38 & 39 Demand

Lower Yakima, Naches & Upper Yakima
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Municipal SW Irrigation

Oct MNov Dec Jan Feb Mar Apr May Jun Aug Sep

Jul
-“=
g
EEOD\‘)UD- =
3
mdDﬂOﬂﬂ— —
<
- 200000 -
1] I
§ o - IIIIIIIIIIIIIIIIII.'I i
FEE e PR ISP R P EE P B EES P ER RS EESRPEEERERES
Big Bdg gig §lg §l1g ¥ig gig Blz §lg glg Elg Bl
£ % =5 = % = = a8 ] -] = %

Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.

Federal Flow Target 5 GW Irrigation - SW Conveyance Loss [0

Municipal SW Irrigation
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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WRIAZ0.& 402

Supplies and demands are defined as
described in the text box “Definitions of
Water Supply and Water Demand Used
in the 2011 Forecast.” The tributary
surface water supply forecast for Alkali-
Squilchuck and Stemilt Squilchuck

is characterized by small increases
from late fall through winter.

Primary demands in WRIAs 40 and 40a
are irrigation and municipal. Assuming
no change in irrigated acreage, irrigation
demand is forecasted to increase in
some months and decrease in other
months in the future, though the specific
economic scenario being considered has
more of an impact here than in other
watersheds of eastern Washington.
Municipal demands are expected to
increase roughly 5%, a smaller increase
than in many other WRIAs of eastern
Washington. DOD lands contribute
very little water demand or supply.

If provided, additional water capacity as
specified by the proposed projects in the
Office of Columbia River “medium” scenario
is anticipated to increase agricultural
irrigation water demand in this WRIA
compared to 2030 irrigation water demand
under the economic base case (a scenario of
no additional capacity). Additional capacity
will increase demand in all WRIAs where
water is provided for new irrigated land.

In 2030, unregulated tributary supply is
projected to be sufficient to meet combined
municipal and surface water irrigation
demands at the watershed scale on its own
in most months, except July under dry

or average conditions. Additional water
supply is available in some areas from the
Columbia River, and a separate analysis
indicates that most agricultural demand is
within a mile of the Columbia River (results
shown in “Washington’s Columbia River
Mainstem: Tier III Results”). Modeling
results suggested no unmet demand for
this WRIA resulting from curtailment of
interruptible water rights holders in the
historical or future period. Due to data
and resource constraints, the modeling

of unmet demand did not consider
curtailment of one water user in favor of
another more senior water right holder.
Water shortages outside the scope of this
analysis may also exist in localized areas,
and over time periods within months.

No fish listed under the Endangered
Species Act spawn or rear in tributary
waters of WRIAs 40 and 40a, but the
Columbia River mainstem in this area is
a migratory corridor for ESA-listed fish.

Management Context

Management Context

Stemilt Creek
Adjudicated Areas Squillchuck Creek
Cummings Canyon Creek
¢ WRIA 40a: Phase 4 (Implementation)
Watershed Planning WRIA 40: NO
Adopted Instream Flow Rules NO

Fish Listed Under the Endangered
Species Act!

[Columbia mainstem migratory
corridor]

Groundwater Management Area NO

YES (references listed in WSU’s

Groundwater Studies technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

- 1,000,000
% 900,000 -
é 800,000 - H claims
g 700,000 - | permits and certificates
tg‘E 600,000 -
s 500,000 - 28 % of documents do
% 400,000 - not have annual AF
'-E 300,000 - information, and are
2 200,000 - not included in these
— totals.
S 100,000 -
B —
WRIA 40 surface WRIA 40 ground
water water

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also

shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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Supplies and demands are defined as
described in the text box “Definitions of
Water Supply and Water Demand Used in
the 2011 Forecast.” The tributary surface
water supply forecast for Lower Crab is
characterized mostly by relatively little
change in water supply, with a possible
small increase in late fall and winter.

ITrrigation is the primary source of demand

in WRIA 41, with much smaller municipal
demands. Assuming no change in irrigated
acreage, irrigation demand is projected to
increase in some months in the future, and
decrease in others, with only slight variation
when alternate future economic scenarios are
considered. Because of declining groundwater
in the Odessa area, some irrigation demand is
forecasted to shift by 2030 from groundwater
to surface water. Municipal demands

are projected to grow by 29% by 2030.

If provided, additional water capacity as
specified by the proposed projects in the
Office of Columbia River “medium” scenario
is anticipated to increase agricultural
irrigation water demand in this WRIA
compared to 2030 irrigation water demand
under the economic base case (a scenario of
no additional capacity). Additional capacity
will increase demand in all WRIAs where
water is provided for new irrigated land.

In 2030, unregulated tributary supplies would
be insufficient on their own to meet combined
municipal and surface water irrigation
demands at the watershed scale year-round
for most years. However, additional water
supply is available in many areas from the
Columbia River, including from the Columbia
Basin Project. A separate analysis indicates
that about 5% of agricultural demand is
within a mile of the Columbia River (results
shown in “Washington’s Columbia River
Mainstem: Tier IIT Results”). Modeling

did not show curtailment of interruptible
water rights holders between 1977 and

2005. Simulation of future curtailment
occurred in 100% of years for the middle
climate scenario, resulting from acreage
currently receiving groundwater in the
Odessa area. This area was assumed to

have unmet surface water demand by 2030
under the baseline scenario. The resulting
unmet demand per year ranged from 85,433
to 99,5642 with an average of 92,038 ac-ft per
year. Due to data and resource constraints,
the modeling of unmet demand did not
consider curtailment of one water user in
favor of another more senior water right
holder. Water shortages outside the scope

of this analysis may also exist in localized
areas, and over time periods within months.

No fish listed under the Endangered
Species Act spawn or rear in tributary
waters of this watershed.

Management Context

Management Context

Adjudicated Areas Crab Creek & Moses Lake
Watershed Planning NO

Adopted Instream Flow Rules NO

Fish Listed Under the Endangered =~ No ESA-listed fish spawn or rear in
Species Act! WRIA waters

YES (Columbia Basin GWMA,
Odessa Subarea, and Quincy
Subarea)

YES (references listed in WSU’s
technical report)

Groundwater Management Area

Groundwater Studies

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

700,000
=]
%
g 600,000 -~ B claims
g 500,000 - m permits and certificates
S 400,000 -
a 58 % of documents do
o }
o 300,000 not have annual AF
E 200,000 information, and are
- not included in these
< 100,000 - totals.
2
3 G
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To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.

99




WRIA 42, Management Context

Supplies and demands are defined as
described in the text box “Definitions of
Water Supply and Water Demand Used in
the 2011 Forecast.” The tributary surface
water supply forecast for Grand Coulee is
characterized mostly by slight increases Adjudicated Areas NO
from late fall through early winter.

Management Context

Watershed Planning NO

As in many other WRIAs of eastern

. y . Adopted Instream Flow Rules NO
Washington, municipal demands are
much smaller than irrigation demands. Fish Listed Under the Endangered ~ No ESA-listed fish spawn or rear in
Assuming no change in irrigated acreage, Species Act' WRIA waters
irrigation demands are fqrecasted to YES (Columbia Basin GWMA,
mcrease 1n some mor}ths m the fl.ltu're and Groundwater Management Area Quincy Subarea and small portion of
decrease in others, with little variation Odessa Subarea)
in future demand when alternate future . . ,
economic scenarios are considered. Because Groundwater Studies e rsifeiig oo sl i LS

S . technical report)
of declining groundwater in the Odessa
area, some irrigation demand is forecasted 'All species that spawn or rear in WRIA waters are identified. Species that migrate
to shift by 2030 from groundwater to through WRIA waters are not individually identified, but migratory corridors for listed
surface water. Municipal demand is fish species that spawn and rear upstream are noted.

projected to shrink by 5% by 2030.

If provided, additional water capacity as
specified by the proposed projects in the
Office of Columbia River “medium” scenario
1s anticipated to increase agricultural
irrigation water demand in this WRIA
compared to 2030 irrigation water demand
under the economic base case (a scenario of

no additional capacity). Additional capacity 3,500,000

will increase demand in all WRIAs where e

water is provided for new irrigated land. g 3,000,000 w cliinz

In 2030, qombined municipal and surface % 2,500,000 - ® permits and certificates
water irrigation demands are forecasted 3

to outstrip unregulated tributary supply S 2,000,000 -

at the watershed scale from May through %5 83% of documents do
September in almost all years. However, » 1,500,000 not have annual AF
additional water supply is available to some & 1.000.000 information, and are
areas from the Columbia Basin Project. e notincluded in these
Modeling' did not shoyv curtailment of % 500,000 totals.
interruptible water rights holders between 2

1977 and 2005. Simulation of future 2 0 _

curtai}ment Qccurred in 100% of years for WRIA 42 surface WRIA 42 ground

the middle climate scenario, resulting from water water

acreage currently receiving groundwater in

the Odessa area. This area was assumed to
have unmet surface water demand by 2030
under the baseline scenario. The resulting
unmet demand per year ranged from 3,393
to 4,219 with an average of 3,896 ac-ft per
year. Due to data and resource constraints,
the modeling of unmet demand did not
consider curtailment of one water user in
favor of another more senior water right
holder. Water shortages outside the scope
of this analysis may also exist in localized
areas, and over time periods within months.

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.

No fish listed under the Endangered
Species Act spawn or rear in tributary
waters of this watershed.
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Supply WRIA 2.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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WRIA 42, Demand
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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Upper Crab-Wilson

WRIA 4

(Supplies and demands are defined as
described in the text box “Definitions of
Water Supply and Water Demand Used in
the 2011 Forecast.” The tributary surface
water supply forecast for Upper Crab-
Wilson is characterized mostly by a sharp
increase in supply in the late winter.

As in many other WRIAs of eastern
Washington, municipal demands are

much smaller than irrigation demands.
Assuming no change in irrigated acreage,
irrigation demands are forecasted to
increase substantially in all months

except October in the future, with slight
variations in the magnitude of this increase
depending on the alternate future economic
scenario being considered. Because of
declining groundwater in the Odessa area,
irrigation demand is forecasted to shift by
2030 from predominantly groundwater

to nearly all surface water. Municipal
demands are projected to grow by 2%,

a smaller increase than in many other
watersheds of eastern Washington.

If provided, additional water capacity as
specified by the proposed projects in the
Office of Columbia River “medium” scenario
1s anticipated to increase agricultural
irrigation water demand in this WRIA
compared to 2030 irrigation water demand
under the economic base case (a scenario of
no additional capacity). Additional capacity
will increase demand in all WRIAs where
water is provided for new irrigated land.

In 2030, unregulated tributary supply will
be insufficient on its own to meet combined
municipal and surface water irrigation
demands at the watershed scale across the
irrigation season. Modeling did not show
curtailment of interruptible water rights
holders between 1977 and 2005. Simulation
of future curtailment occurred in 100%

of years for the middle climate scenario,
resulting from acreage currently receiving
groundwater in the Odessa area. This
area was assumed to have unmet surface
water demand by 2030 under the baseline
scenario. The resulting unmet demand
per year ranged from 68,045 to 79,348
with an average of 73,405 ac-ft per year.
Due to data and resource constraints, the
modeling of unmet demand did not consider
curtailment of one water user in favor of
another more senior water right holder.
Water shortages outside the scope of this
analysis may also exist in localized areas,
and over time periods within months.

No fish listed under the Endangered
Species Act spawn or rear in tributary
waters of this watershed.

Management Context

<
JLINGOLN =
_ COUNTY TN

\

~COUNTY

NI SPOKANE

/

N

Management Context
Crab Creek, Odessa

Adjudicated Areas Crab Creek, South Fork
Watershed Planning Phase 4 (Implementation)
Adopted Instream Flow Rules NO

Fish Listed Under the Endangered No ESA-listed fish spawn or rear in
Species Act! WRIA waters

YES (Grant and Lincoln County
Groundwater Management Area portions are part of Columbia Basin
GWMA, and Odessa Subarea)

YES (references listed in WSU’s

Groundwater Studies technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

= 1,800,000
£ 1,600,000 -
e W claims
= 1,400,000 -
g 1.200.000 - | permits and certificates
2 1,000,000 -
S soo000 - 72 % of documents do
o ' not have annual AF
E 600,000 1 information, and are
S 400,000 - not included in these
<
= | totals.
g 200,000 -
g o
WRIA 43 surface WRIA 43 ground
water water

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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WRIA 43 Demand

Upper Crab-Wilson

Adopted Instream Flow GW Irrigation - SW Conveyance Loss [
Municipal SW Irrigation
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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WRIA A4 &0,

Supplies and demands are defined as
described in the text box “Definitions of
Water Supply and Water Demand Used
in the 2011 Forecast.” The tributary
surface water supply forecast for Moses
Coulee and Foster is characterized
mostly by increases from late fall through
winter and decreases in early spring.

As in many other watersheds of eastern
Washington, municipal demands in

these WRIAs are much smaller than
irrigation demands. Assuming no change
in irrigated acreage, irrigation demands
are forecasted to increase for future years
from April through October, with small
variations in the magnitude of change
when alternate future economic scenarios
are considered. Municipal demands are
forecasted to grow by roughly 23% by 2030.

If provided, additional water capacity as
specified by the proposed projects in the
Office of Columbia River “medium” scenario
1s anticipated to increase agricultural
irrigation water demand in this WRIA
compared to 2030 irrigation water demand
under the economic base case (a scenario of
no additional capacity). Additional capacity
will increase demand in all WRIAs where
water is provided for new irrigated land.

In 2030, unregulated tributary supply would
be sufficient to meet combined municipal
and surface water irrigation demands at
the watershed scale on its own. Additional
water supplies from the Columbia River
are important to meeting demands in these
WRIAs, and a separate analysis indicates
that the majority of agricultural demand is
within a mile of the Columbia River (results
shown in “Washington’s Columbia River
Mainstem: Tier III Results”). Modeling
results suggested no unmet demand for
this WRIA resulting from curtailment

of interruptible water rights holders in

the historical or future period. However,
due to data and resource constraints, the
modeling of unmet demand did not consider
curtailment of one water user in favor of
another more senior water right holder.
Water shortages outside the scope of this
analysis may also exist in localized areas,
and over time periods within months.

Fish listed under the Endangered Species
Act that spawn or rear in tributary waters
of WRIA 50 include the Upper Columbia
River Spring Run Chinook and the Upper
Columbia Steelhead. No fish listed under
the Endangered Species Act spawn or rear
in tributary waters of WRIA 44, but the
Columbia River mainstem in this area is

a migratory corridor for ESA-listed fish.

Management Context

Management Context
Adjudicated Areas NO

Watershed Planning Phase 4 (Implementation)

Adopted Instream Flow Rules NO

WRIA 44: No ESA-listed fish spawn
or rear in WRIA waters

WRIA 50: Upper Columbia River
Spring Run Chinook

Upper Columbia Steelhead
[Columbia mainstem migratory
corridor]

Fish Listed Under the Endangered
Species Act!

Groundwater Management Area NO

No WRIA level studies found (but see
WSU?’s technical report for references
on Columbia Plateau Regional Aquifer
System)

Groundwater Studies

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

120,000

100,000
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60,000 -
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0

WRIA 44 WRIA 44 WRIA 50 WRIA 50
surface ground surface ground
water water water water

M claims

® permits and certificates

78 % of documents do
not have annual AF
information, and are
not included in these
totals.

Annual Acre Feet of Water Allocated

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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WRIA 44 & 50, Demand
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.

A

P I9[1107



<)
v
K
O
)
g~
o
v
—

RIA 4

(Supplies and demands are defined as described

in the text box “Definitions of Water Supply
and Water Demand Used in the 2011 Forecast.”
The tributary surface water supply forecast for
Wenatchee is characterized mostly by substantial
increases from fall through early spring and
decreases in late spring through early fall.

Instream flow requirements are the largest

water demand in WRIA 45, which has smaller
irrigation demands and even smaller municipal
demands in comparison. Instream flows based

on watershed planning are shown for Wenatchee
River at Peshastin, as specified in Chapter 173-545
WAC. Assuming no change in irrigated acreage,
irrigation demand is projected to increase in many
months in the future but decrease in others, with
little difference when alternate future economic
scenarios were considered. Municipal demands
are forecasted to increase by 30% by 2030.

If provided, additional water capacity as specified
by the proposed projects in the Office of Columbia
River “medium” scenario is anticipated to
increase agricultural irrigation water demand

in this WRIA compared to 2030 irrigation

water demand under the economic base case (a
scenario of no additional capacity). Additional
capacity will increase demand in all WRIAs
where water is provided for new irrigated land.

In 2030, combined municipal and surface water
irrigation demands and adopted instream flows
are projected to outstrip unregulated tributary
supply at the watershed scale in many years from
July through March, and for almost all years from
August through November. Additional water
supplies from the Columbia River are available to
meet demands in some areas of the WRIA, though
a separate analysis indicates that less than 10%

of agricultural demand is within a mile of the
Columbia River (results shown in “Washington’s
Columbia River Mainstem: Tier III Results”).
Modeling of curtailment of interruptible irrigation
water rights indicated that it occurred in 90%

of years between 1977 and 2006. The resulting
unmet demand ranged from 79 to 6,879 ac-ft per
year depending on yearly flow conditions, with an
average of 1,891 ac-ft per year. Simulation of future
curtailment occurred in all the years for the middle
climate scenario. The resulting unmet demand
per year ranged from 97 to 8,908 with an average
of 4,424 ac-ft per year. Due to data and resource
constraints, the modeling of unmet demand did not
consider curtailment of one water user in favor of
another more senior water right holder. Although
not shown here, unmet demands due to a failure

to meet adopted instream flows are shown in the
technical report. Water shortages outside the
scope of this analysis may also exist in localized
areas, and over time periods within months.

The Wenatchee River is home to bull trout, sockeye,
coho, steelhead, spring Chinook and summer
Chinook. There are four distinct stocks of ESA-
Endangered Upper Columbia spring Chinook

in the Wenatchee. Spawning generally occurs

in August and September, and most juveniles
migrate out of the system the following April-May.
Bull trout in the Wenatchee are part of the ESA-
listed Upper Columbia Bull Trout population.

Man

agement Context

Management Context

Chumstick Creek
Adjudicated Areas Icicle Creek
Nahahum Canyon
Watershed Planning Phase 4 (Implementation)
YES (Chapter 173-545 WAC)
Adopted Instream Flow Rules (interruptible users curtailed annually)
Lake Wenatchee Sockeye
Upper Columbia River Bull Trout
Fish Listed Under the Endangered Upper Columbia River Spring Run
Species Act! Chinook

Groundwater Management Area

Groundwater Studies

Upper Columbia Steelhead [Columbia
mainstem migratory corridor]

NO

YES (references listed in WSU’s
technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate

through WRIA waters

are not individually identified, but migratory corridors for listed

fish species that spawn and rear upstream are noted.
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Annual dere Feet of Water Allacatad

W clairms

B permiets and comafecatios

4% of documents da
nat kave anroal AF
infarmation, and are
nat Includaed In these
notals.

WRIA 45 surface WRIA 45 ground
waker water

To give an indication of
data, total annual quantit
in Ecology’s Water Righ

the amount of uncertainty related to water claims, permits, and certificate
ies of water identified under state level water claims, permits, and certificates
ts Tmckir}g System (WRTS) are provided, as well as information on the

percentage of documents without information. Water documents that could be identified as exclusively

non-consumptive uses (e.g. power, fish propagation) were removed from analysis. WRTS data does not
include tribal or federal quantified or unquantified water rights.

Fish Species- (SaS| Stock Rating)

Life Stage Jan__Feb Mar Apr_May Jun_Jul _Aug Sep Oct Nov_Dec

Wenatchee Summer Chinook
(Not ESA Listed;
1 Healthy SasI Stock)

Adult In-Migration
Spawning

[ Incubation & Fry Emergence
Rearing|

Juvenile Out-Migration

Fish Species- (5asl Stock Rating)

Life Stage Jan__Feb Mar Apr_ May Jun Jul _Aug Sep Oct_ Nov_Dec

Wenatchee Spring Chinook
(ESA Endangered; 2 Critical,
2 Depressed SaS! Stocks)

Adult In-Migration

Spawning

[ Incubation & Fry Emergence

Rearing|

Juvenile Out-Migration

Fish Species- (SaS| Stock Rating)

Life Stage Jan _Feb Mar Apr May Jun Jul _Aug Sep Oct Nov Dec

Wenatchee Summer Steelhead
(ESA Threatened;
1 Depressed Sas| Stock)

Adult In-Migration
Spawning

[ Incubation & Fry Emergence

Rearing

I

Juvenile Out-Migration

Fish Species- (SaS| Stock Rating)

Life Stage Jan__Feb Mar Apr_May Jun_Jul _Aug Sep Oct Nov_ Dec

Lake Wenatchee Sockeye
(Not ESA Listed;
1 Healthy Sas Stock)

Adult In-Migration

Spawning

[ Incubation & Fry Emergence

Rearing|

e .
Fish Species- (SaSl Stock Rating) Life Stage Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Adult In-Migration

Spawning

Wenatchee Coho PP TE——
(Not ESA Listed; No SaSI Stock) [pe Incubation LS D
Rearing|
e -

Fish Species- (SaS| Stock Rating)

Life Stage Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Wenatchee Bull Trout
(ESA Threatened; 7 Unknown,
4 Healthy SaS! Stocks )

Spawning

g Incubation & Fry Emergence

=No use
=Some activity or use
= Peak activity

Note: Stock presence varies by stream reach

occurring

Fish use of WRIA waters (provided by the Washington Department of Fish and Wildlife,
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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WRIA 4 Demand.
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also

shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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WRIAKO Management Context

(Supplies and demands are defined as described
in the text box “Definitions of Water Supply
and Water Demand Used in the 2011 Forecast.”
The tributary surface water supply forecast

for Entiat is characterized mostly by increases
from late fall through spring and decreases

Management Context

during the late spring and summer. Adjudicated Areas Roaring Creek
Instream flow requirements are the largest Watershed Planning Phase 4 (Implementation)
demand in WRIA 46, with much smaller Adopted Instream Flow Rules YES (Chapter 173-546 WAC)

irrigation and municipal demands. Because

the instream flows specified in Chapter 173-546
WAC are sometimes higher for the upper Entiat
River near Ardenvior than for the lower Entiat

Upper Columbia River Bull Trout
Upper Columbia River Spring Run
Fish Listed Under the Endangered Chinook

near river mile 1.4, instream requirements Species Act' UCprier Ct)qlumbia Steelhead
are shown as the higher of these two instream c[:o;)r}ilrgr]la LSBT0 TNy

flow requirements for each month, for both
the historical and future period. Assuming
no change in irrigated acreage, irrigation
demand is projected to increase somewhat in
future summers under all economic scenarios
considered, and decrease for most future
falls. Meanwhile, municipal demands are
forecasted to increase by 19% by 2030.

If provided, additional water capacity as
specified by the proposed projects in the
Office of Columbia River “medium” scenario
is anticipated to increase agricultural
irrigation water demand in this WRIA
compared to 2030 irrigation water demand
under the economic base case (a scenario of
no additional capacity). Additional capacity

Groundwater Management Area NO

YES (references listed in WSU’s

Groundwater Studies technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

will increase demand in all WRIAs where 450,000

water is provided for new irrigated land. 3 460500

In 2030, unregulated tributary supply is E 350,000 m claims

forecasted to be insufficient to meet combined = ' m permits and certificates
municipal and surface water irrigation demands & 300,000

and adopted instream flows at the watershed 2 250,000

scale in most years from July through w 28 % of documents do
September. Additional water supplies from the E 200,000 not have annual AF
Columbia River could meet demands in some & 150,000 information, and are
localized areas of the WRIA, though a separate £ 100,000 not included in these
analysis indicates that very little agricultural < totals.

demand is within a mile of the Columbia River 5 50,000

(results shown in “Washington’s Columbia River E 0

Mainstem: Tier III Results”). Mod(?,hng results WRIA 46 surface WRIA 46 ground

suggested no unmet demand for this WRIA water water

resulting from curtailment of interruptible water

rights holders in the historical or future period.
However, due to data and resource constraints,
the modeling of unmet demand did not consider
curtailment of one water user in favor of another
more senior water right holder. Although not
shown here, unmet demands due to a failure to
meet adopted instream flows are shown in the
technical report. Water shortages outside the
scope of this analysis may also exist in localized
areas, and over time periods within months.

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include

o i tribal or federal quantified or unquantified water rights.
Fish listed under the Endangered Species

Act that spawn or rear in tributary waters
of this watershed include the Upper
Columbia River Bull Trout, the Upper
Columbia River Spring Run Chinook,

and the Upper Columbia Steelhead.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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WRIAMA46 Demand
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also

shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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Supplies and demands are defined as
described in the text box “Definitions of
Water Supply and Water Demand Used
in the 2011 Forecast.” The tributary
surface water supply forecast for Chelan
is characterized mostly by increases
from late fall through mid-spring and
decreases in summer and early fall.

Irrigation is the primary demand in
Chelan, with much smaller municipal
demands. Assuming no change in
irrigated acreage, irrigation demand

1s forecasted to increase most future
months but decrease in others, with some
variation in impacts in other months
when alternate future economic scenarios
were considered. Municipal demand
projected to grow by roughly 32% by 2030.

If provided, additional water capacity
as specified by the proposed projects in
the Office of Columbia River “medium”
scenario is anticipated to increase
agricultural irrigation water demand in
this WRIA compared to 2030 irrigation
water demand under the economic
base case (a scenario of no additional
capacity). Additional capacity will
increase demand in all WRIAs where
water is provided for new irrigated land.

In 2030, unregulated tributary supply

is projected to be sufficient to meet
combined municipal and surface water
irrigation demands at the watershed
scale. Additional water supplies from

the Columbia River are available in

some areas of the WRIA, and a separate
analysis indicates that roughly a third

of agricultural demand is within a mile

of the Columbia River (results shown in
“Washington’s Columbia River Mainstem:
Tier IIT Results”). Modeling results
suggested no unmet demand for this WRIA
resulting from curtailment of interruptible
water rights holders in the historical

or future period. However, due to data
and resource constraints, the modeling

of unmet demand did not consider
curtailment of one water user in favor of
another more senior water right holder.
Water shortages outside the scope of this
analysis may also exist in localized areas,
and over time periods within months.

No fish listed under the Endangered
Species Act spawn or rear in tributary
waters of this watershed, but the
Columbia River mainstem in this area is
a migratory corridor for ESA-listed fish.

Management Context

Management Context

Antoine Creek

s Joe Creek

Adjudicated Areas Safety Harbor Creek
Johnson Creek

Watershed Planning Phase 2 (Assessment)
Adopted Instream Flow Rules NO
Fish Listed Under the Endangered  [Columbia mainstem migratory
Species Act! corridor]
Groundwater Management Area NO

YES (references listed in WSU’s

Groundwater Studies technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

180,000
=
£ 160,000 -
8 M claims
= 140,000
= 120,000 | m permits and certificates
5 100,000 +
S 80,000 - 23% of documents do
o ' not have annual AF
i |
= 60,000 information, and are
S 40,000 - not included in these
<
'—g 20,000 - totals.
E o | .

WRIA 47 surface WRIA 47 ground
water water

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Supply & Demand
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not

considered.
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WRIAES

— —

Management Context

Management Context

(Supplies and demands are defined as described

) W\

in the text box “Definitions of Water Supply
and Water Demand Used in the 2011 Forecast.”

Beaver Creek

K Bear Creek & Davis Lake
The tributary surface water supply forecast for Libby Creek
Methow is characterized mostly by increases L Gold Creek
in the late winter through late spring and Adjudicated Areas McFarland Creek
slight decreases in late spring and summer. Black Canyon Creek
WRIA 48 has much larger instream flow Wolf Creek ]
requirements than irrigation demands, and even Thompson Creek (incomplete)
smaller municipal demands. Because the instream Wt S Tingsd (i Ereniion)

flows specified in Chapter 173-548 WAC are
sometimes higher for the middle Methow River
near Twisp than for the lower Methow River near
Pateros, instream requirements are shown as the
higher of these two instream flow requirements for

Adopted Instream Flow Rules

YES (Chapter 173-548 WAC)
(interruptible users curtailed annually)

Upper Columbia River Bull Trout Upper

each month, for both the historical and future period. Fish Listed Under the Columbia River Spring Run Chinook
Assuming no change in irrigated acreage, irrigation Endangered Species Act! Upper Columbia Steelhead

demand is projected to increase in future summers [Columbia mainstem migratory corridor]
under all economic scenarios that were considered,

with small variations in impact when alternate gi(e):ndwater Management NO

economic scenarios are considered. Municipal
demands are forecasted to grow by 20% by 2030.

If provided, additional water capacity as specified
by the proposed projects in the Office of Columbia
River “medium” scenario is anticipated to
increase agricultural irrigation water demand

in this WRIA compared to 2030 irrigation

Groundwater Studies

YES (references listed in WSU’s
technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

water demand under the economic base case (a s

scenario of no additional capacity). Additional § 200,000 o

capacity will increase demand in all WRIAs £ 700,000 i

where water is provided for new irrigated land. g 00000 W At AR coninrate
In 2030, at the watershed scale, combined municipal s S o
and surface water irrigation demands and adopted g TR0 Y
instream flows are projected to outstrip unregulated & 309,000 information, and are
tributary supply generated within the Washington e reat includad in these
portion of the watershed during many years from '} Waso ot

July through November, and in some years from = ] —

December through February. Upstream portions WiHLA 43 surface WRIA 48 ground

of the watershed outside of Washington provide maso Wity

additional supplies, but may also have additional

To give an indication of the amount of uncertainty related to water claims, permits,
and certificate data, total annual quantities of water identified under state level water
claims, permits, and certificates in Ecology’s Water Rights Tracking System (WRTS) are
provided, as well as information on the percentage of documents without information.
Water documents that could be identified as exclusively non-consumptive uses (e.g.
powet, fish propagation) were removed from analysis. WRTS data does not include tribal

demands. Additional water supplies from the
Columbia River are available to meet demands in
some areas of the WRIA, and a separate analysis
indicates that a bit more than a third of agricultural
demand is within a mile of the Columbia River

(results shown in “Washington’s Columbia

River Mainstem: Tier III Results”). Modeling of
curtailment of interruptible irrigation water rights
indicated that it occurred in 80% of years between
1977 and 2006. The resulting unmet demand ranged
from 14 to 2,217 ac-ft per year depending on yearly
flow conditions, with an average of 622 ac-ft per

year. Simulation of future curtailment occurred in
93% of years for the middle climate scenario. The
resulting unmet demand per year ranged from 12 to
2,594 with an average of 1,465 ac-ft per year. Due to
data and resource constraints, the modeling of unmet
demand did not consider curtailment of one water
user in favor of another more senior water right
holder. Although not shown here, unmet demands
due to a failure to meet adopted instream flows are
shown in the technical report. Water shortages
outside the scope of this analysis may also exist in
localized areas, and over time periods within months.

Methow spring Chinook are a key component of

the ESA-Endangered Upper Columbia Spring
Chinook run. Adults spawn from late July through
October, and most juveniles outmigrate in April-
May. Juvenile salmon rearing occurs year-round.
Bull trout in the Methow are part of the ESA-
Threatened Upper Columbia Bull Trout listing unit.

r federal quantified or unquantified water yights

Fish Species- (SaS| Stock Rating)

Life Stage Jan _Feb Mar Apr May Jun_ Jul _Aug Sep Oct Nov Dec

Methow Summer Chinook
(ESA Not Warranted|;
1 Healthy SaS! stock)

Adult In-Migration

Spawning

gg Incubation & Fry Emergence

Rearing

Juvenile Out-Migration

Fish Species- (SaS| Stock Rating)

Life Stage Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Methow Spring Chinook

Adult In-Migration

Spawning

17 5aSl stocks of Unknown to
Critical status)

(ESA Endangered; gg Incubation & Fry Emergence -
4 Critical SaSl stocks) femmng
et .
Fish Species- (SaSl Stock Rating) Life Stage Jan _Feb Mar Apr_May Jun Jul _Aug Sep Oct Nov Dec
Adult In-Migration
Methow Summer Steelhead Spawning
(ESA Threatened; gg Incubation & Fry Emergence -
1 Unknown SaSl stock) oo
e B
Fish Species- (SaSI Stock Rating) Life Stage Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Adult In-Migration
Methow Coho S
(No ESA stock; [Tv———
B Gofdl sois gg Incubation & Fry Emergence
Rei ) Rearing
Juvenile Out-Migration -
Fish Species- (SaSI Stock Rating) Life Stage Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Methow Bull Trout Spawning
N A Py — .

Rearing

=No use

= Peak activity

Note: Stock presence varies by stream reach

= Some activity or use occurring

Fish use of WRIA waters (provided by the Washington Department of Fish and Wildlife)

124


http://wdfw.wa.gov
http://www.ecy.wa.gov/programs/wr/cwp/forecast/definitions.html
http://www.ecy.wa.gov/programs/wr/cwp/forecast/definitions.html
http://www.ecy.wa.gov/biblio/wac173548.html
http://www.ecy.wa.gov/programs/wr/cwp/forecast/tier3.html
http://www.ecy.wa.gov/programs/wr/cwp/forecast/tier3.html
http://www.ecy.wa.gov/biblio/1212001.html
http://www.ecy.wa.gov/biblio/wac173548.html
http://www.ecy.wa.gov/biblio/1212001.html
http://www.ecy.wa.gov/biblio/1212001.html

200 300 400 500

100

Thousands of Acre feet/month

5000

400

200

100

Thousands of Acre feet/month

Thousands of Acre feet/month
100 200 300 400 5000

0

300

Supply

WRIAZE

7
A G %
\/7 >\
) \ AD
AV
ANS o AN/OPG\;S!\
:f\\} 47 OU'N—T’,,YK:‘
CHELAN ’\>®?\ § WintHrop ('/‘~‘ 
.@\oumv" Q f’ﬁg : /
NP iTW\Sp' T
>N A#“I
/0 10
\_ MILES ~
R ~
o TN
e M
= e

D::i N?\r Dec lem FEIb Mlar Apr May JI:II‘I Jll.ll All..!g E?p
Dry Year

'Aver'age Year | | | | |
Wetyear - 1 |
Gc'—i_ Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

—— Historical
2030 Range

Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.

Adopted Instream Flow GW Irrigation - SW Conveyance Loss [
Municipal SW Irrigation
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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(Supplies and demands are defined as described in
the text box “Definitions of Water Supply and Water
Demand Used in the 2011 Forecast.” The tributary

through winter and decreases under most flow

higher of these two instream flow requirements

for each month, for both the historical and future
period. Assuming no change in irrigated acreage,
irrigation demand is projected to increase in most
months but decrease in others under all future
economic scenarios that were considered. Municipal
demands are forecasted to grow by 22% by 2030.

If provided, additional water capacity as specified
by the proposed projects in the Office of Columbia
River “medium” scenario is anticipated to
increase agricultural irrigation water demand

in this WRIA compared to 2030 irrigation

water demand under the economic base case (a
scenario of no additional capacity). Additional

roughly one sixth of agricultural demand is within

Management Context

Management Context

Fish Listed Under the Endangered

Species Act!

Groundwater Management Area

Groundwater Studies

Similkameen River

. Sinlahekin Creek
surface water supply forecast for Okanogan is Whitestone Lake
characterized mostly by increases from mid-fall Bonaparte Creek & Lake

Lower Antoine Creek

conditions from late spring through early fall. Adjudicated Areas Johnson Creck

The largest demands in WRIA 49 are from Duck Lake Groundwater Subarea
instream demands, though irrigation demands Chiliwist Creek

are also important. Municipal demands are much Salmon Creek, Lr & WF & tributaries
smaller. Because the instream flows specified Omak Creek (incomplete)

in Chapter 173-549 WAC are higher for some . .

time periods for the middle Okanogan River near Watershed Planning Phase 4 (Implementation)

Tonaskett than for lower Okanogan River at

Malott, instream requirements are shown as the Adopted Instream Flow Rules YES (Chapter 173-549 WAC)

(interruptible users curtailed annually)

Okanogan River Sockeye
Upper Columbia Steelhead
[Columbia mainstem migratory
corridor]

YES (Duck Lake subarea)

YES (references listed in WSU’s
technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

capacity will increase demand in all WRIAs - 20,000,000
where water is provided for new irrigated land. ¥ 15.000,000

B claima
In 2030, at the watershed scale, combined municipal g m'm'w? T R
and surface water irrigation demands and adopted g e Bl ks
instream flows are projected to outstrip unregulated e b
tributary supply generated within the Washington s RO Bk ol
portion of the watershed during most years for i 8,000,000 :f“'"'.“”:d”
May through February. Upstream portions of the o HEweS mf:::m bt
watershed outside of Washington provide additional i O totals.
supplies, but may also have additional demands. g o =i
Additional water supplies from the Columbia River = i
are available to meet demands in a few areas of A sg WA 4%
the WRIA, and a separate analysis indicates that EAERIE S

To give an indication of the amount of uncertainty related to water claims, permits, and
certificate data, total annual quantities of water identified under state level water claims,
permits, and certificates in Ecology’s Water Rights Tracking System (WRTS) are provided, as
well as information on the percentage of documents without information. Water documents
that could be identified as exclusively non-consumptive uses (e.g. powet, fish propagation)
were removed from analysis. WRTS data does not include tribal or federal quantified or
unquantified water rights.

a mile of the Columbia River (results shown in
“Washington’s Columbia River Mainstem: Tier I1I
Results”). Modeling of curtailment of interruptible
irrigation water rights indicated that it occurred in
every year between 1977 and 2006. The resulting
unmet demand ranged from 144 to 11,388 ac-ft per
year depending on yearly flow conditions, with an
average of 4,426 ac-ft per year. Simulation of future
curtailment occurred in 97% of years for the middle
climate scenario. The resulting unmet demand per
year ranged from 263 to 21,292 with an average

of 10,464 ac-ft per year. Due to data and resource
constraints, the modeling of unmet demand did not
consider curtailment of one water user in favor of
another more senior water right holder. Although
not shown here, unmet demands due to a failure

to meet adopted instream flows are shown in the
technical report. Water shortages outside the
scope of this analysis may also exist in localized
areas, and over time periods within months.

Fish Species- (SaS! Stock Life Stage
Adult In-Migration
Spawning

Egg Incubation & Fry Emergence

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

Okanogan Summer Chinook
(ESA Not Warranted;
1 Healthy SaSI Stock)

Rearing|
Juvenile Out-Migraﬁon-I

Fish Species- (SaS! Stock Life Stage
Adult In-Migration
Spawning

Egg Incubation & Fry Emergence

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

Okanogan Summer Steelhead
(ESA Threatened;
1 Unknown SaSI Stock)

Rearing|
Juvenile Out-Migration |

Fish Species- (SaS! Stock
Okanogan Sockeye
(ESA Not Warranted;

1Depressed SaS| Stock)

Life Stage Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

The Okanogan summer steelhead stock is a
component of the ESA-Threatened Upper Columbia
steelhead listing unit. These fish spawn from
March through June, juveniles overwinter, and
juvenile outmigration generally occurs in April

and May. Okanogan sockeye are returning to,
rearing in, and migrating from lakes along the

U.S. Canada border and in British Columbia.

Adult In-Migration

Juvenile Out-Migration

Note: Stock presence varies by stream reach

=No use
=Some activity or use occurring
= Peak activity

Fish use of WRIA waters (provided by the Washington Department of Fish and Wildlife)
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Supply & Demand
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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WRIAD Management Context

(

Supplies and demands are defined
as described in the text box
“Definitions of Water Supply and
Water Demand Used in the 2011
Forecast.” The supply forecast

for Nespelem is characterized

Management Context

: { Adjudicated Areas NO
mostly by very slight increases :
from mid-fall through winter. Watershed Planning NO
Municipal/domestic demands Adopted Instream Flow Rules NO

are quite small in this watershed Fish Listed Under the Endangered ~ Bull Trout spawning and rearing

compared to other watersheds in Species Act! unknown
eastern Wasfhlpgto.n, and there were Groundwater Management Area NO

no modeled irrigation demands in

either the historical or the future Groundwater Studies None found

period. Municipal demands are
forecasted to grow 13% by 2030, a
smaller increase than in many other
watersheds of eastern Washington.

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

If provided, additional water capacity
as specified by the proposed projects
in the Office of Columbia River
“medium” scenario is not anticipated

to create any agricultural irrigation

water demand in this WRIA. 5 800

Additional capacity will only increase £ o0

demand in WRIAs where water is 8  claims

provided for new irrigated land. = 600 m permits and certificates
In 2030, unregulated tributary § 500 -

supply is projected to be sufficient ?_ 400 - 20% of docurasite do
to meet combined municipal and 2 it B Anral AE
surface water irrigation demands b 300 1 information. and are
at the watershed scale. Additional g 200 - not included in these
water supplies may be available from < 400 4 totals.

the Columbia River in a localized z

area of the watershed. Modeling g 0~

results suggested no unmet demand WRIA 51 surface  WRIA 51 ground

for this WRIA resulting from water water

curtailment of interruptible water

rights holders in the historical or
future period. However, due to

data and resource constraints, the
modeling of unmet demand did not
consider curtailment of one water
user in favor of another more senior
water right holder. Water shortages
outside the scope of this analysis
may also exist in localized areas, and
over time periods within months.

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.

It is not known whether bull trout
spawn or rear in the tributary
waters of Nespelem, and no other
fish listed under the Endangered
Species Act spawn or rear in
tributary waters of this watershed.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”

133


http://www.ecy.wa.gov/programs/wr/cwp/forecast/images/figures/fig7.gif
http://www.ecy.wa.gov/programs/wr/cwp/forecast/tier3.html

WRIAD 1 Demand
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial

use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
Adopted Instream Flow : GW Irrigation - SW Conveyance Loss [0

targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
Municipal SW lrigation
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Suvply & Demand
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also

shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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WRIAL2 Management Context

(" Supplies and demands are defined as
described in the text box “Definitions
of Water Supply and Water Demand

Management Context

Used in the 2011 Forecast.” The Adjudicated Areas NO
tributary surface water supply forecast .

for Sanpoil is characterized mostly by e i A0
increases from mid-fall through winter Adopted Instream Flow Rules NO

and slight decreases in average and wet

years in late spring through early fall. Fish Listed Under the Endangered ~ Bull Trout spawning and rearing

Species Act! unknown
Both irrigation and municipal/
domestic demands are quite small Groundwater Management Area NO
in this watershed. Assuming no Groundwater Studies None found

change in irrigated acreage, irrigation
demands are forecasted to increase in
some months and decrease in others,
with little change in impacts when
alternate future economic scenarios
are considered. Municipal demands
are forecasted to grow 25% by 2030.

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

@)
Q
c
4]
V]

If provided, additional water capacity
as specified by the proposed projects
in the Office of Columbia River
“medium” scenario is anticipated to
increase agricultural irrigation water
demand in this WRIA compared

to 2030 irrigation water demand
under the economic base case (a
scenario of no additional capacity).

Additional capacity will increase o 000 7

demand in all WRIAs where water £ 4500

is provided for new irrigated land. 8 4,000 - B claims

In 2030’ unregulated tnbutary Supply g 3,500 - | permits and certificates
is projected to be sufficient to meet § 3,000

f:orpbir}ed municipal and surface water 5 2500 | 65 % of documents do
irrigation demands at the watershed % 2,000 - not have annual AF
scale. Additional water supplies may £ 1500 | information, and are
be available from the Columbia River z s 000 notincluded in these
in a localized area of the watershed. % ’500 totals.

Modeling results suggested no unmet 2 '

demand for this WRIA resulting Z 0

from curtailment of interruptible WRIAS52 surface WRIA 52 ground

water rights holders in the historical water water

or future period. However, due to

data and resource constraints, the
modeling of unmet demand did not
consider curtailment of one water
user in favor of another more senior
water right holder. Water shortages
outside the scope of this analysis
may also exist in localized areas, and
over time periods within months.

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include

Tt is not known whether bull trout tribal or federal quantified or unquantified water rights.

spawn or rear in the tributary
waters of Sanpoil, and no other
fish listed under the Endangered
Species Act spawn or rear in
tributary waters of this watershed.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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WRIA 52 Demand
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.

Adopted Instream Flow GW Irrigation - SW Conveyance Loss [0
Municipal SW Irrigation

Sep

Aug

§
:
j
g

Oct Mowv Dec Jan Feb Mar Apr May Jun

Jul
100
a0 -
80 -
40
20 -

n_

Demand, Acre feet/manth

n
;
;
;
:

202 con ove use | (D
2020 o s . | (TN

2030 Meg. water oo, | [
2030 Econ. Base Case | [
2030 Mod. waser Cap. | []
2030 Econ. Base Case | [
2030 Mod. Water Cap. | []
2030 Bexn. Base Case | [
2030 Mod. Wases Cap. | [
2030 Bcon. Base Caso | [
2030 Mog. waser Cap. | []
2030 Econ. Bass Case | [_]
2030 Med. water Cap. | []
2030 Eoon. Bass Case | [}
2030 Med. wares o, | [}
2030 Econ. Base Caso | [
2030 Mo waser oo, | [
203 Econ. Base Case

2030 Med. Waser Cap

2030 Eeoe. Bass Case

2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Supply & Demand WRIA 52.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also

shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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[ J
WRIA
a .

Supplies and demands are defined as
described in the text box “Definitions of
Water Supply and Water Demand Used in
the 2011 Forecast.” The tributary surface

water supply forecast for Lower Lake
Roosevelt is characterized mostly by small

——

3] Management Context

Management Context

increases from late fall through winter. Adjudicated Areas Hawkes Creek (incomplete)
Trrigation is the primary source of demand, Watershed Planning Phase 2 (Assessment)

though overall demands are modest in Adopted Instream Flow Rules NO

comparison to other watersheds within L

eastern Washington. Assuming no IS:LSS c{:;ss Ezgtpnder the Endangered o, heqgt Washington Bull Trout

change in irrigated acreage, irrigation
demands are forecasted to increase for
some months by 2030, with modest
differences in the magnitude of changes
when alternate future economic scenarios
are considered. Municipal demands are
forecasted to grow by 24% by 2030.

If provided, additional water capacity
as specified by the proposed projects in
the Office of Columbia River “medium”
scenario 1s anticipated to increase
agricultural irrigation water demand in
this WRIA compared to 2030 irrigation
water demand under the economic
base case (a scenario of no additional
capacity). Additional capacity will
increase demand in all WRIAs where
water is provided for new irrigated land.

Groundwater Management Area NO

YES (references listed in WSU’s

Groundwater Studies technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

-

YW €

25000000

In 2030, unregulated tributary supply
would be sufficient on its own to meet
combined municipal and surface water
irrigation demands at the watershed
scale. Additional water supplies from
the Columbia River are available to meet
demands in some areas of the WRIA, and
a separate analysis indicates that more
than half of agricultural demand is within
a mile of the Columbia River (results
shown in “Washington’s Columbia River
Mainstem: Tier III Results”). Modeling
results suggested no unmet demand for
this WRIA resulting from curtailment

of interruptible water rights holders in
the historical or future period. However,
due to data and resource constraints,

the modeling of unmet demand did

not consider curtailment of one water
user in favor of another more senior
water right holder. Water shortages
outside the scope of this analysis

may also exist in localized areas, and
over time periods within months.

The Northeast Washington Bull
Trout, listed under the Endangered
Species Act, spawn or rears in

tributary waters of this watershed.

20000000

M claims
15000000

M permits and certificates

10000000 39 % of documents

do not have annual

5000000

AF information, and
. are not included in
0 these totals.

WRIA 55 surface WRIA55 ground
water water

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not

considered.
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Supplies and demands are defined as
described in the text box “Definitions
of Water Supply and Water Demand
Used in the 2011 Forecast.” The
tributary surface water supply
forecast for Lower Spokane is
characterized mostly by increases
from late fall through early spring.

Irrigation demands are larger

than municipal demands in

this watershed, though they are
relatively modest overall. Assuming
no change in irrigated acreage,
irrigation demand is projected to
increase in many months in the
future, but decrease in others. The
magnitude of change is similar
across all future economic scenarios.
Municipal demand is forecasted

to increase by 32% by 2030.

If provided, additional water capacity
as specified by the proposed projects
in the Office of Columbia River
“medium” scenario is anticipated to
increase agricultural irrigation water
demand in this WRIA compared

to 2030 irrigation water demand
under the economic base case (a
scenario of no additional capacity).
Additional capacity will increase
demand in all WRIAs where water

is provided for new irrigated land.

In 2030, unregulated tributary
supply is projected to be sufficient

to meet combined municipal and
surface water irrigation demands

at the watershed scale. Modeling
results suggested no unmet demand
for this WRIA resulting from
curtailment of interruptible water
rights holders in the historical or
future period. However, due to

data and resource constraints, the
modeling of unmet demand did not
consider curtailment of one water
user in favor of another more senior
water right holder. Water shortages
outside the scope of this analysis
may also exist in localized areas, and
over time periods within months.

It is not known whether bull trout
spawn or rear in the tributary waters
of the Lower Spokane, and no other
fish listed under the Endangered
Species Act spawn or rear in
tributary waters of this watershed.

Management Context

Management Context

Adjudicated Areas Chamokane Creek (incomplete)
Watershed Planning Phase 4 (Implementation)
Adopted Instream Flow Rules NO

Fish Listed Under the Endangered  Bull Trout spawning and rearing
Species Act! unknown

Groundwater Management Area NO

YES (references listed in WSU’s

Groundwater Studies technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.
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To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for

demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and

“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also

shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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Supplies and demands are defined as described
in the text box “Definitions of Water Supply
and Water Demand Used in the 2011 Forecast.”
The tributary surface water supply forecast

for Little Spokane is characterized mostly by
increases from the fall through early spring,
and smaller decreases in summer and early

fall under average and wet flow conditions.

|>
o

N

Instream flow requirements are the largest
water demands in Little Spokane. Municipal
demands are larger than in many other
watersheds of eastern Washington, exceeding
irrigation demand. Adopted instream flows are
shown by the instream flow requirements for
the Little Spokane confluence, as specified in
Chapter 173-555 WAC, for both the historical
and future period. Municipal demand is
projected to increase by 13% by 2030. Assuming
no change in irrigated acreage, irrigation
demands are forecasted to increase modestly in
many months in the future, with impacts that
varied only slightly in magnitude between the
alternate future economic scenarios considered.

If provided, additional water capacity as specified
by the proposed projects in the Office of Columbia
River “medium” scenario is anticipated to
increase agricultural irrigation water demand

in this WRIA compared to 2030 irrigation

water demand under the economic base case (a
scenario of no additional capacity). Additional
capacity will increase demand in all WRIAs
where water is provided for new irrigated land.

In 2030, at the watershed scale, combined
municipal and surface water irrigation demands
and adopted instream flows are projected to
outstrip unregulated tributary supply generated
within the Washington portion of the watersheds
during most years for May through February and
year-round under low flow conditions. Modeling
of curtailment of interruptible irrigation water
rights indicated that it occurred in every year
between 1977 and 2005. The resulting unmet
demand ranged from 1,130 to 3,541 ac-ft per
year depending on yearly flow conditions, with
an average of 2,503 ac-ft per year. Simulation
of future curtailment occurred in all the years
for the middle climate scenario. The resulting
unmet demand per year ranged from 1,512 to
3,870 with an average of 1,512 ac-ft per year.
Due to data and resource constraints, the
modeling of unmet demand did not consider
curtailment of one water user in favor of another
more senior water right holder. Although not
shown here, unmet demands due to a failure to
meet adopted instream flows are shown in the
technical report. Water shortages outside the
scope of this analysis may also exist in localized
areas, and over time periods within months.

It is not known whether bull trout spawn
or rear in the tributary waters of these
watersheds, and no other fish listed under
the Endangered Species Act spawn or rear
in tributary waters of this watershed.

Management Context

Management Context

Adjudicated Areas Deadman Creek

Bigelow Gulch Creek
Watershed Planning Phase 4 (Implementation)
Adopted Instream Flow Rules YES (Chapter 173-555 WAC)

Fish Listed Under the Endangered Bull Trout spawning and rearing
Species Act! unknown

Groundwater Management Area NO

YES (references listed in WSU’s

Groundwater Studies technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

30,000,000
o
o
o
g 25,000,000 Eclaims
< W permits and certificates
& 20,000,000
L]
=
‘5 15,000,000 41 % of documents do
E not have annual AF
% 10,000,000 information, and are
E not included inthese
= 5000000 totals.
2
E
LS

0 . T

WRIA 55 surface WRIA 55 ground
water water

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.

Adopted Instream Flow : GW Irrigation - SW Conveyance Loss [
Municipal SW Irrigation

Oct Mow Dec Jan Feb Mar May Jun Jul Aug Sep

Apr
30000 — -
25000 — -
20000 o
15000 = =
10000 -
5000 — o

Demand, Acre feet/manth

[=]
1
I |
I |
I

oo e coo. | (LY

2030 oo, warer coo. | |
T

18 18 318 18 881838318 3813813.]
§ ¥ §F ¢ B ¢ B ®P B ® B ®P OB OB OEE OB OE OB OE R R OE
i 8§ §E 8 8 F 8§ 8 8§ 8 8 g ¢ g8 8 08 88 ¢8 8 ¢

2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also

shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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Supplies and demands are defined
as described in the text box
“Definitions of Water Supply and
Water Demand Used in the 2011
Forecast.” The tributary surface
water supply forecast for Hangman is
characterized mostly by substantial
increases in late fall and winter.

Unlike many other watersheds in
eastern Washington, municipal
demands are larger than irrigation
demands in Hangman watershed.
Municipal demand is forecasted to grow
9% by 2030. Assuming no change in
irrigated acreage, irrigation demand is
forecasted to increase in most months
(May through July and September),
with little difference in the magnitude
of impacts from the consideration of
alternate future economic scenarios.

If provided, additional water capacity
as specified by the proposed projects in
the Office of Columbia River “medium”
scenario is not anticipated to increase
agricultural irrigation water demand in
this WRIA compared to 2030 irrigation
water demand under the economic

base case (a scenario of no additional
capacity). Additional capacity will only
increase demand in WRIAs where water
is provided for new irrigated land.

In 2030, at the watershed scale,
combined municipal and surface water
irrigation demand is projected to outstrip
unregulated tributary supply generated
within the Washington portion of the
watershed during most years for August
and September, as well as July and
October under some flow conditions.
Upstream portions of WRIA 56 outside of
Washington provide additional supplies,
but may also have additional demands.
Modeling results suggested no unmet
demand for this WRIA resulting from
curtailment of interruptible water rights
holders in the historical or future period.
However, due to data and resource
constraints, the modeling of unmet
demand did not consider curtailment

of one water user in favor of another
more senior water right holder. Water
shortages outside the scope of this
analysis may also exist in localized areas,
and over time periods within months.

No fish listed under the Endangered
Species Act spawn or rear in tributary
waters of this watershed.

Management Context

Management Context

Adjudicated Areas Crystal Springs
Watershed Planning Phase 4 (Implementation)
Adopted Instream Flow Rules NO

Fish Listed Under the Endangered No ESA-listed fish spawn or rear in
Species Act! WRIA waters

Groundwater Management Area NO

YES (references listed in WSU’s

Groundwater Studies technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.
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To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Supply & Demand
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also

shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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> /4 Management Context

(Supplies and demands are defined as
described in the text box “Definitions
of Water Supply and Water Demand
Used in the 2011 Forecast.” The
tributary surface water supply forecast
for Middle Spokane is characterized
mostly by increases from late fall

Management Context

¢ Adjudicated Areas NONE
through early spring, and smaller : -
decreases in summer and early fall. Watershed Planning Phase 4 (Implementation)
Adopted Instream Flow Rules NO

Municipal demands are the largest source
of water demand in this watershed, and
are also larger than in any other WRIA
of eastern Washington. Municipal
demand is projected to increase by

34% by 2030. Assuming no change in
irrigated acreage, irrigation demands
are forecasted to increase slightly in the
fall, with little impact on the magnitude
of change when alternate future
economic scenarios were considered.

Fish Listed Under the Endangered  Bull Trout spawning and rearing
Species Act! unknown

Groundwater Management Area NO

YES (references listed in WSU’s

Groundwater Studies technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

If provided, additional water capacity
as specified by the proposed projects in
the Office of Columbia River “medium”
scenario is not anticipated to increase
agricultural irrigation water demand in
this WRIA compared to 2030 irrigation
water demand under the economic

base case (a scenario of no additional o 1,400,000
capacity). Additional capacity will only s
increase demand in WRIAs where water 8 1,200,000 H claims
is provided for new irrigated land. é 1,000,000 B permits and certificates
In 2030, unregulated tributary supply &
s : . = 800,000
generated within the Washington portion 30%

. 5 of documents do
of the watershed is forecasted to be 2 600,000 not have annual AF
sufficient to meet combined municipal 2 information, and are
and surface water irrigation demand at 2 400,000 not included in these
the watershed scale. Upstream portions ;_“: 500,000 totals.
of WRIA 57 outside of Washington 2 '
provide additional supplies, but may < 0 :
also have additional demands. Modeling WRIA 57 surface WRIA 57 ground
results suggested no unmet demand for water water

this WRIA resulting from curtailment
of interruptible water rights holders in
the historical or future period. However,
due to data and resource constraints,
the modeling of unmet demand did
not consider curtailment of one water
user in favor of another more senior
water right holder. Water shortages
outside the scope of this analysis

may also exist in localized areas, and
over time periods within months.

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.

It is not known whether bull trout spawn
or rear in the tributary waters of these
watersheds, and no other fish listed under
the Endangered Species Act spawn or
rear in tributary waters of this watershed.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow

targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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Middle Lake Roosevelt

WK 8

(

Supplies and demands are defined as
described in the text box “Definitions of
Water Supply and Water Demand Used

in the 2011 Forecast.” The tributary
surface water supply forecast for Middle
Lake Roosevelt is characterized mostly by
increases from late fall through winter, and
smaller decreases in the spring and summer
under average and wet flow conditions.

Irrigation is a larger source of demand
than municipal demand, though both
demands are modest in comparison to other
watersheds within eastern Washington.
Assuming no change in irrigated acreage,
irrigation demands are forecasted to
increase somewhat in most months of

the summer and fall by 2030, with little
impact on the magnitude of change from
consideration of alternate future economic
scenarios. Municipal demand is forecasted
to grow by 55% by 2030, though the total
municipal demand will still be fairly small.

If provided, additional water capacity as
specified by the proposed projects in the
Office of Columbia River “medium” scenario
is anticipated to increase agricultural
irrigation water demand in this WRIA
compared to 2030 irrigation water demand
under the economic base case (a scenario of
no additional capacity). Additional capacity
will increase demand in all WRIAs where
water is provided for new irrigated land.

In 2030, unregulated tributary supply
would be sufficient to meet combined
municipal and surface water irrigation
demand on its own at the watershed scale,
though additional water supplies from

the Columbia River are important in this
watershed. A separate analysis indicates
that roughly 85% of agricultural demand is
within a mile of the Columbia River (results
shown in “Washington’s Columbia River
Mainstem: Tier III Results”). Modeling
results suggested no unmet demand for
this WRIA resulting from curtailment

of interruptible water rights holders in

the historical or future period. However,
due to data and resource constraints, the
modeling of unmet demand did not consider
curtailment of one water user in favor of
another more senior water right holder.
Water shortages outside the scope of this
analysis may also exist in localized areas,
and over time periods within months.

It is not known whether bull trout spawn
or rear in the tributary waters of these
watersheds, and no other fish listed under
the Endangered Species Act spawn or rear
in tributary waters of this watershed.

Management Context

Management Context

Quillisascut Creek
Cheweka Creek
Jennings Creek
Magee Creek
Adjudicated Areas IS-It;?\I/leg;%(r:erazlik
Alder Creek
O-Ra-Pak-En Creek
Corus Creek
Hunter Creek (incomplete)

Watershed Planning NO

Adopted Instream Flow Rules NO

Fish Listed Under the Endangered  Bull Trout spawning and rearing
Species Act! unknown

Groundwater Management Area NO

Groundwater Studies None found

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

900,000

800,000 -

M claims
700,000
600,000 - ® permits and certificates
500,000 -
400,000 - 45 % of documents do

not have annual AF
300,000 information, and are
200,000 - not included in these
100,000 - totals.
0 -

WRIA 58 surface WRIA 58 ground
water water

Annual Acre Feet of Water Allocated

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.

Middle Lake Roosevelt
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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WRIADY,

Supplies and demands are defined as described in
the text box “Definitions of Water Supply and Water
Demand Used in the 2011 Forecast.” The tributary
surface water supply forecast for Colville is
characterized mostly by substantial increases from
late fall through mid spring, and small decreases

in May and June, extending through the summer
and early fall under average and wet conditions.

The primary demands are instream flow
requirements and irrigation, with municipal
demands that are fairly small. Adopted instream
flows are shown by the instream flow requirements
for the lower Colville River at river mile 5, as
specified in Chapter 173-559 WAC, for both

the historical and future period. Assuming no
change in irrigated acreage, irrigation demand

is projected to increase in most months in the
future, with little difference in the magnitude

of change between the various future economic
scenarios considered. Municipal demands are
forecasted to grow by roughly 56% by 2030, though
the resulting demand will still be modest in
comparison to other WRIAs of eastern Washington.

If provided, additional water capacity as specified
by the proposed projects in the Office of Columbia
River “medium” scenario is anticipated to
increase agricultural irrigation water demand

in this WRIA compared to 2030 irrigation

water demand under the economic base case (a
scenario of no additional capacity). Additional
capacity will increase demand in all WRIAs
where water is provided for new irrigated land.

In 2030, combined municipal and surface water
irrigation demands and adopted instream flows
are projected to outstrip unregulated tributary
supply at the watershed scale during most years for
August and September, and in some years for June,
July, and October. Additional water supplies may
be available from the Columbia River in a localized
area of the watershed. Modeling of curtailment

of interruptible irrigation water rights indicated
that it occurred in 80% of years between 1977

and 2006. The resulting unmet demand ranged
from 233 to 11,187 ac-ft per year depending on
yearly flow conditions, with an average of 3,490
ac-ft per year. Simulation of future curtailment
occurred in 93% of years for the 2030s middle
climate scenario. The resulting unmet demand per
year ranged from 738 to 12,829 with an average

of 4,807 ac-ft per year. Due to data and resource
constraints, the modeling of unmet demand did not
consider curtailment of one water user in favor of
another more senior water right holder. Although
not shown here, unmet demands due to a failure

to meet adopted instream flows are shown in the
technical report. Water shortages outside the
scope of this analysis may also exist in localized
areas, and over time periods within months.

It is not known whether bull trout spawn or rear in
the tributary waters of these watersheds, and no

other fish listed under the Endangered Species Act
spawn or rear in tributary waters of this watershed.

Management Context

Management Context

Narcisse Creek

Chewela Creek

Thomason Creek

Sherwood Creek

Grouse Creek & Jumpoff Joe
Bull Dog Creek

Deer Creek

Hoffman Creek

Clugston Creek (incomplete)

Adjudicated Areas

Watershed Planning Phase 4 (Implementation)

YES (Chapter 173-559 WAC)

Adopted Instream Flow Rules (In most years, interruptible users not

curtailed)
Fish Listed Under the Endangered Bull Trout spawning and rearing
Species Act! unknown
Groundwater Management Area NO

YES (references listed in WSU’s

Groundwater Studies technical report)

'All species that spawn or rear in WRIA waters are identified. Species that migrate
through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

700,000
=
4]
g 600,000 M claims
g 500,000 ® permits and certificates
S 400,000
- 35 % of documents do
]
o 300,000 not have annual AF
'E 200,000 information, and are
= not included in these
< 100,000 totals.
: [
E 1]

WRIA 59 surface WRIA 59 ground
water water

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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WRIA 60 Management Context

(Supplies and demands are defined as

described in the text box “Definitions of M / x P‘\ 1
Water Supply and Water Demand Used — ( / NN L R .

in the 2011 Forecast.” The tributary &

surface water supply forecast for Kettle ) "\
is characterized mostly by increases from A~ ~ |
late fall through winter and decreases \

under average and wet flow conditions
from spring through early fall.

Both irrigation and municipal/domestic
demands are quite small in WRIA 60.
Assuming no change in irrigated acreage,
irrigation demands are forecasted to
increase in many months in the future, but
decrease in other months. The magnitude
of change is similar under all future
economic scenarios that were considered.
Municipal demand is forecasted to grow
I'Ollghly 39% by 2030, though total Management Context
municipal demand will still be modest.

R
) |

10 S TEVENS

MILES JCOUNTY

=
wd
wd
v
N4

Adjudicated Areas Myers Creek

If provided, additional water capacity as Twin Creeks

specified by the proposed projects in the . .
Office of Columbia River “medium” scenario Watershed Planning I(;If%}(,ginzn)mg terminated at the end

is anticipated to increase agricultural

irrigation water demand in this WRIA Adopted Instream Flow Rules NO

compared to 2030 irrigation water demand Fish Listed Under the Endangered ~ Bull Trout spawning and rearing
under the economic base case (a scenario of Species Act' unknown

no additional capacity). Additional capacity Groundwater Management Area NO

will increase demand in all WRIAs where

water is provided for new irrigated land. Groundwater Studies YES (references listed in WSU’s

technical report)

In 2030, unregulated trlbutary supply 'All species that spawn or rear in WRIA waters are identified. Species that migrate

generated within the WaShlngton portion of through WRIA waters are not individually identified, but migratory corridors for listed
the watershed would be sufficient to meet fish species that spawn and rear upstream are noted.

combined municipal and surface water
irrigation demand at the watershed scale.

Additional water supplies may be available - $000,000 ¢

from the Columbia River in a localized £ 3,500,000 -

area of the watershed. Upstream portions 8 B claims

of the watershed outside of Washington < 3,000,000 < B permits and certificates

provide additional supplies, but may £ 2,500,000 -

also have additional demands. Modeling £ 000000 |

results suggested no unmet demand for s ::ﬁj:j:g;‘::;"ﬁdo

thi.s WRIA ]qesulting frqm curtailmeqt @ 1,500,000 7 information, and are

of interruptible water rights holders in £ 1,000,000 not included in these

the historical or future period. However, ; 500.000 - totals.

due to data and resource constraints, the 3 '

modeling of unmet demand did not consider < 0 —=

curtailment of one water user in favor of WRIA B0 surface  WRIA 60 ground

another more senior water right holder. water water

Water shortages outside the scope of this

analysis may also exist in localized areas, To give an indication of the amount of uncertainty related to water claims,

and over time periods within months. permits, and certificate data, total annual quantities of water identified
. under state level water claims, permits, and certificates in Ecology’s Water

It is not known whether bull trout spawn Rights Tracking System (WRTS) are provided, as well as information on

or rear in the tributary waters of these the percentage of documents without information. Water documents that

watersheds, and no other fish listed under could be identified as exclusively non-consumptive uses (e.g. power, fish

the Endangered Species Act spawn or rear propagation) were removed from analysis. WRTS data does not include

in tributary waters of this watershed. tribal or federal quantified or unquantified water rights.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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WRIA 60 Demand
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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WRIA L Management Context

(Supplies and demands are defined as
described in the text box “Definitions of
Water Supply and Water Demand Used
in the 2011 Forecast.” The tributary
surface water supply forecast for Upper
Lake Roosevelt is characterized mostly
by increases from late fall through
winter and decreases in most years

Management Context

from spring through early fall. Adjudicated Areas Pingston Creek
Both municipal/domestic and irrigation Watershed Planni NO

demands are fairly small in WRIA 61. SRS R

Municipal demand is forecasted to grow Adopted Instream Flow Rules NO

roughly 61% by 2030, though total municipal
demand will still be modest. Assuming

no change in irrigated acreage, irrigation Fish Listed Under the Endangered ~ Bull Trout spawning and rearing

demands are forecasted to increase in Species Act! unknown
some months in the future and decrease

in others, with an overall increase. There Groundwater Management Area ~ NO

is little impact on the magnitude of

these results from the consideration of Groundwater Studies None found

alternate future economic scenarios. 'All species that spawn or rear in WRIA waters are identified. Species that migrate

through WRIA waters are not individually identified, but migratory corridors for listed
fish species that spawn and rear upstream are noted.

If provided, additional water capacity as
specified by the proposed projects in the
Office of Columbia River “medium” scenario
is anticipated to increase agricultural
irrigation water demand in this WRIA
compared to 2030 irrigation water demand
under the economic base case (a scenario of
no additional capacity). Additional capacity
will increase demand in all WRIAs where
water is provided for new irrigated land.

In 2030, unregulated tributary supply 200,000

generated within the Washington portion k '

of the watershed would be sufficient to & 600,000 - o i

meet combined municipal and surface =2

water irrigation demand at the watershed g 500,000 < m permits and certificates
scale. Additional water supplies from the & 400000 |

Columbia River are important to meeting _g_ '

demands in some areas of the watershed S 300,000 31 ﬁ"f d““mel";d"
and analysis indicates that almost half o f“;t e SMAs 4

of agricultural demand is within a mile @ 200,000 :L:'::[a:é':z iannth:Z
of the Columbia River (results shown in < 100000 - —
“Washington’s Columbia River Mainstem: [ ' ’

Tier ITI Results”). Upstream portions £ o —

of the watershed outside of Washington < W st Rl E wiund

provide additional supplies, but may w a:?r e W'Ltirm

also have additional demands. Modeling ‘

results suggested no unmet demand for
this WRIA resulting from curtailment

of interruptible water rights holders in
the historical or future period. However,
due to data and resource constraints, the
modeling of unmet demand did not consider
curtailment of one water user in favor of
another more senior water right holder.
Water shortages outside the scope of this
analysis may also exist in localized areas,
and over time periods within months.

To give an indication of the amount of uncertainty related to water claims,
permits, and certificate data, total annual quantities of water identified
under state level water claims, permits, and certificates in Ecology’s Water
Rights Tracking System (WRTS) are provided, as well as information on
the percentage of documents without information. Water documents that
could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.

It 1s not known whether bull trout spawn
or rear in the tributary waters of these
watersheds, and no other fish listed under
the Endangered Species Act spawn or rear
in tributary waters of this watershed.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for

demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and

“Washington’s Columbia River Mainstem: Tier III results.”

173


http://www.ecy.wa.gov/programs/wr/cwp/forecast/images/figures/fig7.gif
http://www.ecy.wa.gov/programs/wr/cwp/forecast/tier3.html
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also

shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not
considered.
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WRIA 62 Management Context

Supplies and demands are defined as
described in the text box “Definitions

Management Context
of Water Supply and Water Demand g

; » Renshaw Creek
ESS d in the 2? 11 Forecast.” The Adjudicated Areas Little Calispell Creek
ributary surface water supply forecast Marshall Lake & Creck
w for Pend Oreille is characterized mostly _ ;
= by increases from late fall through Watershed Planning Phase 4 (Implementation)
= early spring and decreases in most
Q years from spring through early fall. Adopted Instream Flow Rules NO
S Municipal demand is the primary Fish Listed Under the Endangered 1 po
O source of demand in WRIA 62, though Species Act!
relatively modest in comparison to
watersheds with larger population Groundwater Management Area ~ NO
-c centers. Forecasting did not identify
irrigation demands. Municipal demand ; i stad i )
q:) is forecasted to grow 36% by 2030. Groundwater Studies ifhsn(f;flefigﬁﬁf) fisted in WSU'S
m If provided, additional water capacity 'All species that spawn or rear in WRIA waters are identified. Species that migrate
as specified by the proposed projects through WRIA waters are not individually identified, but migratory corridors for listed
in the Office of Columbia River fish species that spawn and rear upstream are noted.
“medium” scenario is not anticipated
to create any agricultural irrigation
water demand in this WRIA.
Additional capacity will only increase
demand in WRIAs where water is
provided for new irrigated land. o 200,000 4
U
In 2030, unregulated tributary supply fg 122'222 ' = claims
generated within the Washington - sl ) B
portion of the watershed would 5 140,000 - B permits and certificates
be sufficient to meet combined g 120,000 -
municipal and surface water % 100,000 - 31 % of documents do
irrigation demand at the watershed + 80,000 - not have annual AF
scale. Upstream portions of the b 60,000 information, and are
watershed outside of Washington S “hcon o not included in these
provide additional supplies, but % 20'000 | totals.
o, . = ()
may also have additional demands. £ o
Modeling results suggested no unmet <
demand for this WRIA resulting WRIAG2 surface  WRIA 62 ground
from curtailment of interruptible water water
water rights holders in the historical
or future period. However, due to
data and resource constraints, the To give an indication of the amount of uncertainty related to water claims,
modeling of unmet demand did not permits, and certificate data, total annual quantities of water identified
consider curtailment of one water under state level water claims, permits, and certificates in Ecology’s Water
user in favor of another more senior Rights Tracking System (WRTS) are provided, as well as information on
water right holder. Water shortages the percentage of documents without information. Water documents that

could be identified as exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data does not include
tribal or federal quantified or unquantified water rights.

outside the scope of this analysis
may also exist in localized areas, and
over time periods within months.

Bull trout, listed under the Endangered
Species Act, spawn or rear in
tributary waters of this watershed.
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Modeled historical (1977-2006) and 2030 surface water supply generated within the WRIA for dry (20th percentile, top),
average (middle), and wet (80th percentile, bottom) flow conditions. The spread of 2030 flow conditions is due to the range
of climate change scenarios considered. Supply includes current major reservoir operations for Yakima (WRIAs 37, 38, and
39); otherwise it is the unregulated supply, without consideration for reservoirs. Supplies are reported prior to accounting for
demands, and thus should not be compared to observed flows

Surface water supplies include only supplies generated on tributaries within the Washington portion of the watershed.
They do not include water supplies that enter the WRIA from upstream portions of the watershed, nor do they include
water supplies from the Snake River or Columbia River mainstem. These water supplies are characterized in Figure 13 and
“Washington’s Columbia River Mainstem: Tier III results.”
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WRIA 62 Demand
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Modeled historical (1977-2006) and 2030 irrigation water, municipal, and instream flow demands under average flow
conditions, and under the middle climate change scenario considered. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international trade. Ground water (GW,
brown) and surface water (SW, dark green) irrigation demands are shown at the “top of crop” and include water that will
actually be used by plants, as well as on-field losses based on irrigation type. Conveyance losses (light green) are estimated
separately. Consumptive municipal demands (yellow) include self-supplied domestic use, but exclude self-supplied industrial
use. Instream flows (blue) for both the historical and 2030 forecast are shown using adopted state instream flows or federal flow
targets. When more than one instream flow exists at the sub-watershed level for a given month, the largest value (generally also
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the most downstream) was used to express instream flows at the WRIA level.
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2030 forecast water demands under the 2030 forecast economic base case (medium economic scenario, no additional water
capacity, same as “2030 Medium” in the graph above), and under the 2030 medium water capacity scenario (with the addition
of 200,000 ac-ft per year of proposed additional capacity). The medium water capacity scenario examined a specific set of
water capacity projects across eastern Washington, and assumed that new surface water supplies would be used for two
purposes: as replacement water for acreage in Odessa currently irrigated with groundwater, and to grow crops on land that is
not currently irrigated. Irrigation water demand is shown under average flow conditions and for the middle climate change
scenario considered. It includes ground water and surface water demands, as well as conveyance losses, as above.
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Supply & Demand
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Comparison of surface water supply, surface water irrigation demands, and municipal demand for 2030, using the baseline
economic scenario, and the middle value of the range of climate change scenarios considered. Wet (80th percentile), average,
and dry (20th percentile) flow conditions are shown for supply. The 80th, 50th, and 20th percentile conditions are also
shown for irrigation demand using error bars. Demands and supplies are defined as above. Water curtailment is not

considered.
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ront cover: Columbia River near Beverly (photo courtesy Aleisa Barber)
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. iv Ginkgo Petrified Forest State Park overlooking Columbia River

. 1 Irrigation on potatoes near Kahlotus (photo courtesy R. Troy Peters); Weber Siphon project in Grant County; Irrigation canal near Toppenish
.4 Grapevines near Chelan (photo courtesy Chad Kruger),; Cherries in Lower Yakima Valley; Fruit crates in Union Gap
. 5 Bridge over Columbia River at The Dalles

. 6 Melting snowpack into American River; Naneum Creek in Kittitas County

.7 Orchards and farms in northern Benton County

. 10 Entiat River

. 14 Water tower in George; Spokane Falls

. 15 Water reservoir in Colfax; Metro water in Kennewick; Downtown Yakima

. 17 Cover of WDFW’s Columbia River Instream Atlas (photo courtesy WDEW)

. 19 Grand Coulee Dam spillway and power transmission lines (photo courtesy US Bureau of Reclamation)
. 25 Irrigation canal in Ellensburg; Berries at Spokane farmers’ market

.26 Okanogan River; Fruit stand near Methow River

.27 Grant County sign; Grapes growing near Walla Walla

. 28 Vernita Bridge; Methow River; Apricot orchard on Okanogan River

.29 Lake Roosevelt (photo courtesy Randal Leek)

.30 Water tower in Ritzville

. 32 Chinook salmon (photo courtesy WDFW)

. 33 Bonneville Dam with power transmission towers

36 Diamond Lake

. 38 Hangman Creek; Dry Falls; Bull trout (photo courtesy WDFW)

. 39 Touchet River (photo courtesy Michael Barber)

.40 Palouse Falls (photo courtesy Michael Barber)

.42 Vineyards near Maryhill; Naches River

. 45 Rock Creek waterfall (photo courtesy Michael Barber); Fishing on Lake Pateros; Pond in Klickitat County
.46 Banks Lake; Washington apples at the market; Orchards on Columbia River near Wells Dam

.48 Lower Grand Coulee River; Apple orchard in Yakima

.50 Downtown Leavenworth; Irrigation canal in Colfax; Sockeye salmon (photo courtesy WDFW)

.51 Lake Chelan; Island on Columbia River near Carson

. 52 Yakima River near Wapato; Pears growing near Wenatchee

. 53 Columbia River near Chelan

. 54 Pend Oreille River

. 55 Trrigation sprinklers in Yakima Valley

. 180 Wind surfing on the Columbia River near White Salmon

Photos by Dana Pride unless otherwise noted
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