6.0 Tier Il Results — Water Resource Inventory Area (WRIA)
Level Results

WSU’s modeling provided a spatial analysis that allowed for forecasting for eastern
Washington’s WRIAs (Figure 54). Results for individual WRIAs are presented in this chapter.
Results for each WRIA comprise a summary of supply and demand results and information on
the watershed’s water management, and water allocation. Information on fish for fish-critical
WRIAs can be found in the Columbia River Instream Atlas (Washington Department of Fish and

Wildlife 2011). The scale of modeling did not allow for presentation of results at the sub-WRIA
level.
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Figure 54. Water Resource Inventory Areas (WRIAs) in eastern Washington.
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Definitions of water supply and demand are as described in Section 1.3, Definitions of Water
Supply and Water Demand Used in the 2011 Forecast. It is also important when interpreting
results to recognize that analysis of surface water supplies at the WRIA level focused on water
supplies generated within the Washington WRIA. For this analysis, supplies exclude upstream
areas that are outside Washington, as well as the mainstem Columbia and Snake Rivers. This
was done because much of eastern Washington’s water demands come from areas that cannot be
hydrated by the Columbia River, but instead are supplied by the major tributaries.

In some watersheds that border the Columbia River, the mainstem supplies the majority of the
water necessary to satisfy demands. In other watersheds, demands are met by supplies that come
from upstream areas outside of Washington. Supplies on the mainstem are summarized in
Chapter 7, Washington’s Columbia River Mainstem: Tier III Results. Supplies in areas outside
of Washington State are summarized in Chapter 5, Columbia River Basin: Tier I Results.

In addition to the results included in this section, a review of available information from
Department of Ecology documents and from watershed planning documents was carried out,
with summaries presented in Appendix G.

6.1 Surface Water Supplies in Washington Watersheds

Flows leaving major tributary areas make sizeable contributions to the Columbia as it makes its
way from the Canadian border to Bonneville Dam. Figure 55 shows flows (prior to accounting
for demands) from major tributary areas, including the portions of tributary areas that extend
upstream outside of Washington State.
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Figure 55. Contribution of flows (prior to accounting for demands) from tributaries to mainstem
Columbia River, including all areas of tributary basins that extend outside of Washington State.
Top number (bold) refers to 2030 forecast surface water supplies for average flow conditions.

Bottom number (italic) refers to the historical (1977-2006) water supplies. All values are in
cubic feet per second.

Annual surface water supply within the Washington portion of the Columbia River basin is
expected to increase for most tributaries of Washington:

e Walla Walla (7.2 £1.9%)
e Palouse (5.9 £3.6%)

e Colville (9.5 £2.8%)

e Yakima (4.4 +2.3%)

e Wenatchee (5.9 £1.8%)

e Chelan (5.8 £1.5%)

e Methow (7.7 £2.3%)

e Okanogan (4.3 £2.4%)

e Spokane (6.6 £2.2%)
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6.2 Out-of-Stream Water Demands in Washington Watersheds

Historical and forecast water demands for combined agricultural irrigation and municipal uses,
including both surface water and groundwater demands, is shown in Figure 56. Forecast water
demand for combined agricultural irrigation and municipal uses in 2030 was concentrated within
the southern and central Columbia basin, including Lower Yakima (37), Lower Crab (41), and
Esquatzel Coulee (36), as well as Rock-Glade (WRIA 31), Walla Walla (32), Lower Snake (33),
Naches (38), Upper Yakima (39), and Okanogan (49). These results are dominated by the
impacts of irrigation water demand for most WRIAs. Figure 57 shows the difference in
combined agricultural and municipal water demand between the historical and 2030 forecast,
while Figure 58 indicates the percentage difference between the historical and 2030 forecast
demand.

Changes in municipal demands are summarized in Table 31. In some cases, values in particular
WRIAs may be impacted by forecast growth associated with nearby municipal areas, or the
assignment of a municipal area to a particular WRIA.
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Figure 56. a) Historical and b) 2030 forecast total average annual water demands for combined
irrigation and municipal uses (including self-supplied domestic) by WRIA. Demands include
both surface and groundwater demands.
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Figure 58. Percentage change in total average annual water demands for combined irrigation and
municipal uses (including self-supplied domestic) by WRIA. Demands include both surface and

groundwater demands.
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Table 31. Changes in municipal demand for WRIAs in the Columbia River basin.

WRIA WRIA Name 2010 2030 Population Change in Change in
Population  Population Increase Diversion Consumptive
Estimate Estimate 2010-2030 2010-2030 Use

2010-2030

% (ac-ft/year) (ac-ft/year)
29 Wind-White Salmon 10,710 23,564 120.0 1,961 351
30 Klickitat 23,275 28,003 20.3 2,383 791
31 Rock-Glade 93,685 104,313 11.3 1,836 615
32 Walla Walla 58,557 71,031 213 2,707 2,088
33 Lower Snake 65,377 76,115 16.4 2,755 291
34 Palouse 76,661 80,224 4.6 421 595
35 Middle Snake 26,344 29,699 12.7 1,630 1,215
36 Esquatzel Coulee 27,389 44,376 62.0 9,164 5,869
37 Lower Yakima 227,594 272,268 19.6 13,356 6,986
38 Naches 68,265 83,286 22.0 2,674 2,181
39 Upper Yakima 50,387 66,206 314 4,919 4,346
40 Alkali-Squilchuck 11,410 11,924 4.5 189 166
41 Lower Crab 74,527 95,981 28.8 12,377 6,286
42 Grand Coulee 16,214 15,389 -5.1 -223 -113
43 Upper Crab-Wilson 14,238 14,494 1.8 145 114
44 Moses Coulee 27,805 35,047 26.0 1,320 20
45 Wenatchee 50,530 65,673 30.0 5,284 2,137
46 Entiat 6,100 7,281 194 146 68
47 Chelan 14,701 19,419 32.1 1,164 478
48 Methow 11,975 14,362 19.9 835 264
49 Okanogan 22,583 27,544 22.0 1,767 635
50 Foster 11,453 14,121 233 851 490
51 Nespelem 1,198 1,358 13.4 45 3
52 Sanpoil 4,417 5,508 24.7 310 35
53 Lower Lake Roosevelt 4,367 5,435 24.5 421 238
54 Lower Spokane 76,440 101,152 323 6,329 1,467
55 Little Spokane 59,097 66,716 12.9 3,069 1,682
56 Hangman 56,051 61,374 9.5 701 316
57 Middle Spokane 254,751 342,462 344 29,201 12,779
58 Ix;‘l‘lfeﬁake 6,498 10,079 55.1 1,049 600
59 Colville 21,394 33,414 56.2 3,520 2,013
60 Kettle 4,518 6,286 39.1 518 296
61 Upper Lake Roosevelt 9,240 14,836 60.6 3,061 2,851
62 Pend Oreille 11,799 16,079 36.3 1,537 438
TOTAL 1,499,550 1,865,019 24.4% 117,422 58,591
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Table 32. Municipal and industrial consumptive use estimates for WRIAs in the Columbia River
basin.

WRIA WRIA Name Consumptive Use Consumptive Use
2010 2030
(ac-ft/year) (ac-ft/year)

29 Wind-White Salmon 292 643
30 Klickitat 3,898 4690
31 Rock-Glade 5,425 6041
32 Walla Walla 9,808 11896
33 Lower Snake 1,775 2066
34 Palouse 12,840 13435
35 Middle Snake 9,544 10759
36 Esquatzel Coulee 9,462 15331
37 Lower Yakima 35,591 42577
38 Naches 9,910 12090
39 Upper Yakima 13,843 18190
40 Alkali-Squilchuck 3,676 3842
41 Lower Crab 21,837 28124
42 Grand Coulee 2,215 2102
43 Upper Crab-Wilson 6,339 6453
44 Moses Coulee 79 99
45 Wenatchee 7,130 9266
46 Entiat 353.5 422
47 Chelan 1,490 1968
48 Methow 1,322 1586
49 Okanogan 2,889 3524
50 Foster 2,104 2594
51 Nespelem 23.5 27
52 Sanpoil 140.8 176
53 Lower Lake Roosevelt 972.9 1211
54 Lower Spokane 4,538 6005
55 Little Spokane 13,049 14732
56 Hangman 3,325 3641
57 Middle Spokane 37,117 49896
58 Middle Lake Roosevelt 1,088 1688
59 Colville 3,583 5596
60 Kettle 757 1053
61 Upper Lake Roosevelt 4,708 7559
62 Pend Oreille 1,207 1645

TOTAL 232,331 290,922
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6.3 Instream Water Demands in Washington Watersheds

As described in the “Overview of the 2011 Forecast,” WDFW ranked fish stock status and
habitat utilization, fish habitat utilization, and instream flows in 189 stream reaches in Walla
Walla, Middle Snake, Lower Yakima, Naches, Upper Yakima, Wenatchee, Methow, and
Okanogan WRIAs. While independent scores for each reach generated a range of results, it was
determined that great opportunity to improve salmonid production exists by pursuing water
acquisition in smaller, lower elevation streams with good to excellent habitat.

In addition, streams with good to excellent habitat in higher elevations or less populous areas are
likely to benefit from flow augmentation, as are lower mainstems through which most
stocks/species must migrate. Any flow augmentation could be helpful in salmonid restoration
efforts, especially in smaller systems that have limited flow, in over-appropriated basins, or in
combination with other recovery measures. Detailed results are available in the Columbia River
Instream Atlas, Ecology Publication No 11-12-015.

6.4 Unmet Demand in Washington Watersheds

The Forecast calculated unmet demand due to curtailment of interruptible and pro-ratable water
rights for each WRIA for the historical period (1977-2006) and for the 2030 forecast. Water
curtailment included interruptions in water use when instream flows are not met, in accordance
with the relevant portions of the Washington Administrative Code (or for Yakima, the federal
flow targets and pro-rationing system). 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. Unmet instream flow demands are discussed with the WRIA level results
summaries for each WRIA that has instream flow rules specified in WAC.

Unmet demands due to curtailment of pro-ratable or interruptible rights, or to insufficient water
to meet demands at the watershed scale were indicated for the historical period in the following
WRIAsS:

¢ Walla Walla (WRIA 32)
Yakima (WRIAs 37, 38, & 39)
Wenatchee (WRIA 45)
Methow (WRIA 48)
Okanogan (WRIA 49)

Little Spokane (WRIA 55)

e Colville (WRIA 59)

Unmet demands were forecasted to impact additional WRIAs for the 2030 forecast. This group
of WRIAs includes all watersheds that include land currently irrigated as part of the Odessa Sub-
area. Within the Odessa, all lands that were irrigated by groundwater in the historical period
(1977-2006) were assumed to have unmet surface water demands in the 2030 forecast, due to the
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existing groundwater declines. Unmet demands due to curtailment or unmet surface water
demands in the Odessa were forecasted for the following watersheds:

o Walla Walla (WRIA 32)

e Palouse (WRIA 34)

e Esquatzel Coulee (WRIA 36)
¢ Yakima (WRIAs 37, 38, & 39)
e Lower Crab (WRIA 41)

e Grand Coulee (WRIA 42)

e Upper Crab (WRIA 43)

e Wenatchee (WRIA 45)

e Methow (WRIA 48)

e Okanogan (WRIA 49)

¢ Little Spokane (WRIA 55)

e Colville (WRIA 59)

Frequency and quantity of modeled unmet demands are described in more detail in the following
sections covering individual WRIA results.
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6.6 WRIAs 29a, Wind, and 29b, White Salmon

Supplies and demands are defined as described in Section 1.3 “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 supply forecast for Wind-White Salmon is characterized mostly by increases from late fall
through mid-spring, with smaller decreases in the late spring and summer (Figure 59).

Irrigation is the dominant source of demand in WRIA 29, although it is smaller than irrigation
demands in many other WRIAs of eastern Washington (Figure 60). Assuming no change in
irrigated acreage, these demands are projected to increase in most spring and summer months
(April through August), with little impact from the consideration of alternate future economic
scenarios. Municipal 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.

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) (Figure 61). Additional capacity will increase demand in
all WRIAs where water is provided for new irrigated land.

In 2030, unregulated tributary supply is forecasted to be sufficient to meet combined municipal
and surface water irrigation demands on a watershed scale (Figure 62). 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 3 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, Lower Columbia River Chinook, Lower
Columbia River Steelhead, Middle Columbia Steelhead, and Upper Columbia River Summer and
Fall Run Chinook (Table 33).
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6.6.1 WRIA 29 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 59 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.
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Figure 59. 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.
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6.6.2 WRIA 29 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 60. Forecast 2030 water demands are shown for three economic
scenarios: low, medium, and high growth in the domestic economy and international trade.
Groundwater (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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Figure 60. 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, and under three economic scenarios (low, medium, and high).
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6.6.3 WRIA 29 Demand under Additional Water Capacity Scenarios

Figure 61 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 61. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.6.5 WRIA 29 Supply versus Demand Comparison

Figure 62 compares 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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Figure 62. 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.

6.6.5.1 WRIA 29 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.
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6.6.6 WRIA 29 Water Allocation Analysis

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) were analyzed (Figure 63).
The analysis also indicates the percentage of documents without information. Water documents
that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 63. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.6.7 WRIA 29 Management Context

Some major management considerations for WRIA 29 are summarized in Table 33.

Table 33. Major management considerations in WRIA 29.

Management Context

Adjudicated Areas NO

WRIA 29a: Phase 4 (Implementation)
Watershed Planning

WRIA 29b: NO (planning terminated)
Adopted Instream Flow Rules NO

Lower Columbia River Bull Trout

Lower Columbia River Chinook

Lower Columbia River Steelhead
Fish Listed Under the Endangered Species Act'

Middle Columbia Steelhead

Upper Columbia River Summer and Fall Run Chinook

[Columbia mainstem migratory corridor]

Groundwater Management Area NO

Groundwater Studies YES (references listed in Appendix H)

" 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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6.7 WRIA 30, Klickitat

Supplies and demands are defined as described in Section 1.3 “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 (Figure 64).

Irrigation is the dominant source of demand in WRIA 30, with municipal demands that are much
smaller (Figure 65). Assuming no change in irrigated acreage, irrigation demand is 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) (Figure 66). 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 (Figure 67). 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 3 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.

180



6.7.1 WRIA 30 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 64 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.
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Figure 64. Modeled historical (1977-2006) and 2030 surface water supply generated within the
WRIA for dry (20™ percentile, top), average (middle), and wet (80™ percentile, bottom) flow
conditions.
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6.7.2 WRIA 30 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 65. Forecast 2030 water demands are shown for three economic
scenarios: low, medium, and high growth in the domestic economy and international trade.
Groundwater (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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Figure 65. 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, and under three economic scenarios (low, medium, and high).
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6.7.3 WRIA 30 Demand under Additional Water Capacity Scenarios

Figure 66 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 66. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.7.4 WRIA 30 Supply versus Demand Comparison

Figure 67 compares 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 (80" percentile), average, and dry (20™ percentile)
flow conditions are shown for supply. The 80", 50", and 20™ 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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Figure 67. 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.

6.7.4.1 WRIA 30 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.

6.7.5 WRIA 30 Water Allocation Analysis

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,
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and certificates in Ecology’s Water Rights Tracking System (WRTS) were analyzed (Figure 68).
The analysis also indicates the percentage of documents without information. Water documents
that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 68. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.7.6 WRIA 30 Management Context

Some major management considerations for WRIA 30 are summarized in Table 34.

Table 34. Major management considerations in WRIA 30.

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

Lower Columbia River Bull Trout

Fish Listed Under the Endangered Species Act' | Middle Columbia Steelhead

[Columbia mainstem migratory corridor]

Groundwater Management Area NO

Groundwater Studies YES (references listed in Appendix H)

" 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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6.8 WRIA 31, Rock-Glade

Supplies and demands are defined as described in Section 1.3 “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 3 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.
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6.8.1 WRIA 31 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 69 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.
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Figure 69. 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.
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6.8.2 WRIA 31 Water Demand Forecast, Including Demand under Alternate Economic
Scenarios

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, are shown in Figure 70. Forecast 2030 water demands are shown for three economic
scenarios: low, medium, and high growth in the domestic economy and international trade.
Groundwater (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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Figure 70. 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, and under three economic scenarios (low, medium, and high).
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6.8.3 WRIA 31 Demand under Additional Water Capacity Scenarios

Figure 71 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 71. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.8.4 WRIA 31 Supply versus Demand Comparison

Figure 72 compares 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 (80™ percentile), average, and dry (20™ percentile)
flow conditions are shown for supply. The 80", 50", and 20™ 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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Figure 72. 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.

6.8.4.1 WRIA 31 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.

6.8.5 WRIA 31 Water Allocation Analysis

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,
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and certificates in Ecology’s Water Rights Tracking System (WRTS) were analyzed (Figure 73).
The analysis also indicates the percentage of documents without information. Water documents
that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 73. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.8.6 WRIA 31 Management Context

Some major management considerations for WRIA 31 are summarized in Table 35.

Table 35. Major management considerations in WRIA 31.

Management Context

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

Middle Columbia Steelhead

BRSBTS s Upper Columbia River Summer and Fall Run Chinook

Act'
[Columbia mainstem migratory corridor]
Groundwater Management Area NO
Groundwater Studies YES (references listed in Appendix H)

" 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.

193




6.9 WRIA 32, Walla Walla

Supplies and demands are defined as described in Section 1.3 “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 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.

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.

194



6.9.1 WRIA 32 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 74 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.
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Figure 74. 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.
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6.9.2 WRIA 32 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 75. Forecast 2030 water demands are shown for three economic
scenarios: low, medium, and high growth in the domestic economy and international trade.
Groundwater (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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Figure 75. 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, and under three economic scenarios (low, medium, and high).
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6.9.3 WRIA 32 Demand under Additional Water Capacity Scenarios

Figure 76 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 76. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.9.4 WRIA 32 Supply versus Demand Comparison

Figure 77 compares 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 (80" percentile), average, and dry (20™ percentile)
flow conditions are shown for supply. The 80", 50", and 20™ 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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Figure 77. 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.

6.9.4.1 WRIA 32 Curtailment Analysis (for applicable WRIAs)

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, water
shortages in localized areas (below the WRIA scale), or over time periods within months.

Modeling also indicated that at the WRIA level there was insufficient water to meet the instream

flow targets in every year between 1977 and 2006. The resulting unmet instream flow ranged

from 24,419 to 113,798 with an average of 49,563 ac-ft per year. Simulation of future insufficient
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water occurred in all the years for the middle climate scenario. The resulting unmet flow per
year ranged from 21,325 to 74,915 with an average of 46,106 ac-ft per year.

6.9.5 WRIA 32 Water Allocation Analysis

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 (Figure 78).
The analysis also indicates the percentage of documents without information. Water documents
that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 78. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.9.6 WRIA 32 Management Context

Some major management considerations for WRIA 32 are summarized in Table 36.

Table 36. Major management considerations for WRIA 32.

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,

Fish Listed Under the Endangered Species Snake River Basin Steelhead,

Act! Touchet/Walla Walla (Oregon Recovery Unit) Bull Trout
[Columbia mainstem migratory corridor]

Groundwater Management Area NO

Groundwater Studies YES (references listed in WSU 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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6.10 WRIA 33, Lower Snake

Supplies and demands are defined as described in Section 1.3 “Definitions of Water Supply and
Water Demand Used in the 2011 Forecast.” The tributary surface water supply forecast for
Lower Snake is characterized mostly by small increases in some years from late fall through
mid-spring.

As in many other WRIAs in eastern Washington, irrigation demands dominate, and municipal
demands are much smaller. Assuming no change in irrigated acreage, irrigation demands are
projected to increase somewhat in most months of future irrigation seasons, with some variation
in the magnitude of the increase depending on the economic scenario being considered.
Municipal demands are expected to grow 16% by 2030.

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, unregulated tributary supply would be insufficient to meet combined municipal and
surface water irrigation demands at the watershed scale on its own during most years for May
through October, and in some years in April. Additional water supply is available to some areas
from the Columbia Basin Project. Other areas receive Snake River water supplies. 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.

Fish listed under the Endangered Species Act that spawn or rear in tributary 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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6.10.1 WRIA 33 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 79 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.
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Figure 79. 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.
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6.10.2 WRIA 33 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 80. Forecast 2030 water demands are shown for three economic
scenarios: low, medium, and high growth in the domestic economy and international trade.
Groundwater (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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Figure 80. 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, and under three economic scenarios (low, medium, and high).
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6.10.3 WRIA 33 Demand under Additional Water Capacity Scenarios

Figure 81 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 81. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.10.4 WRIA 33 Supply versus Demand Comparison

Figure 82 compares 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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Figure 82. 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.

6.10.4.1 WRIA 33 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.
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6.10.5 WRIA 33 Water Allocation Analysis

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) were analyzed (Figure 83).
The analysis also indicates the percentage of documents without information. Water documents
that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 83. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.10.6 WRIA 33 Management Context

Some major management considerations for WRIA 33 are summarized in Table 37.

Table 37. Major management considerations for WRIA 33.

Management Context

Adjudicated Areas NO
Watershed Planning NO
Adopted Instream Flow Rules NO

Fish Listed Under the Endangered
Species Act'

Snake River Basin Steelhead

Snake River Fall Run Chinook

Snake River Spring and Summer Run Chinook

[Snake mainstem migratory corridor for Snake River sockeye]

Groundwater Management Area

YES (Franklin Co. portions are part of Columbia Basin
GWMA)

Groundwater Studies

No WRIA level studies found (but see Appendix H for
references on Columbia Basin Groundwater Management Area
and Columbia Plateau Regional Aquifer System)

" 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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6.11 WRIA 34, Palouse

Supplies and demands are defined as described in Section 1.3 “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.

208



6.11.1 WRIA 34 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 84 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.
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Figure 84. 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.
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6.11.2 WRIA 34 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 85. Forecast 2030 water demands are shown for three economic
scenarios: low, medium, and high growth in the domestic economy and international trade.
Groundwater (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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Figure 85. 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, and under three economic scenarios (low, medium, and high).
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6.11.3 WRIA 34 Demand under Additional Water Capacity Scenarios

Figure 86 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 86. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.11.4 WRIA 34 Supply versus Demand Comparison

Figure 87 compares 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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Figure 87. 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.

6.11.4.1 WRIA 34 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below the WRIA scale), or
over time periods within months.
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6.11.5 WRIA 34 Water Allocation Analysis

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) were analyzed (Figure 88).
The analysis also indicates the percentage of documents without information. Water documents
that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 88. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.11.6 WRIA 34 Management Context

Some major management considerations for WRIA 34 are summarized in Table 38.

Table 38. Major management considerations for WRIA 34.

Management Context

Adjudicated Areas Cow Creek & Sprague Lake
Watershed Planning Phase 4 (Implementation)
Adopted Instream Flow Rules NO

[Snake mainstem migratory corridor for Snake River Basin
Fish Listed Under the Endangered Species | Steelhead, Snake River Fall Run Chinook, Snake River
Act' Spring and Summer Run Chinook and Snake River
sockeye]

YES (Lincoln and Adams Co. portions are part of

Groundwater Management Area Columbia Basin GWMA, and a portion of this is in Odessa
Subarea)
Groundwater Studies YES (references listed in Appendix H)

" 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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6.12 WRIA 35, Middle Snake

Supplies and demands are defined as described in Section 1.3 “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 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, 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.
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6.12.1 WRIA 35 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 89 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.
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Figure 89. 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.
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6.12.2 WRIA 35 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 90. Forecast 2030 water demands are shown for three economic
scenarios: low, medium, and high growth in the domestic economy and international trade.
Groundwater (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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Figure 90. 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, and under three economic scenarios (low, medium, and high).
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6.12.3 WRIA 35 Demand under Additional Water Capacity Scenarios

Figure 91 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 91. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.12.4 WRIA 35 Supply versus Demand Comparison

Figure 92 compares 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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Figure 92. 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.

6.12.4.1 WRIA 35 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.
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6.12.5 WRIA 35 Water Allocation Analysis

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) were analyzed (Figure 93).
The analysis also indicates the percentage of documents without information. Water documents
that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 93. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.12.6 WRIA 35 Management Context

Some major management considerations for WRIA 35 are summarized in Table 39.

Table 39. Major management considerations for WRIA 35.

Management Context

Deadman Creek

Wawawai Creek

Adjudicated Areas
Meadow Gulch Creek
Alpowa Creek
Watershed Planning Phase 4 (Implementation)
Adopted Instream Flow Rules NO

Snake River Basin Steelhead

Snake River Bull Trout

Fish Listed Under the Endangered Species | Snake River Fall Run Chinook

1
Adt Snake River Spring and Summer Run Chinook
[Snake mainstem migratory corridor for Snake River
sockeye]
Groundwater Management Area NO
Groundwater Studies YES (references listed in Appendix H)

" 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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6.13 WRIA 36, Esquatzel Coulee

Supplies and demands are defined as described in Section 1.3 “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.

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 demands are projected to grow 62% by 2030, though
this may be impacted by forecast growth associated with the Quad Cities.

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 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 3 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 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.
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6.13.1 WRIA 36 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 94 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.
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Figure 94. 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.
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6.13.2 WRIA 36 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 95. Forecast 2030 water demands are shown for three economic
scenarios: low, medium, and high growth in the domestic economy and international trade.
Groundwater (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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Figure 95. 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, and under three economic scenarios (low, medium, and high).
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6.13.3 WRIA 36 Demand under Additional Water Capacity Scenarios

Figure 96 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 96. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.13.4 WRIA 36 Supply versus Demand Comparison

Figure 97 compares 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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Figure 97. 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.

6.13.4.1 WRIA 36 Curtailment Analysis (for applicable WRIAs)

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 one water user in favor of another
more senior water right holder, water shortages in localized areas (below the WRIA scale), or
over time periods within months.
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6.13.5 WRIA 36 Water Allocation Analysis

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) were analyzed (Figure 98).
The analysis also indicates the percentage of documents without information. Water documents
that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 98. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.13.6 WRIA 36 Management Context

Some major management considerations for WRIA 36 are summarized in Table 40.

Table 40. Major management considerations for WRIA 36.

Management Context

Adjudicated Areas NO
Watershed Planning NO
Adopted Instream Flow Rules NO

Fish Listed Under the Endangered Species e ot sy comie

Act'
Groundwater Management Area YES (Columbia Basin GWMA and Odessa Subarea)
Groundwater Studies YES (references listed in Appendix H)

" 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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6.14 WRIAs 37, 38, 39 Lower Yakima, Naches, Upper Yakima

Supplies and demands are defined as described in Section 1.3 “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.

Irrigation 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.
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6.14.1 WRIAs 37, 38, 39 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 99 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.
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Figure 99. Modeled historical (1977-2006) and 2030 surface water supply generated within
WRIAs 37, 38, and 39 (combinded) for dry (20th percentile, top), average (middle), and wet
(80th percentile, bottom) flow conditions.
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6.14.2 WRIAs 37, 38, 39 Water Demand Forecast, including Demand under Alternate
Economic Scenarios

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, are shown in Figure 65. Forecast 2030 water demands are shown for three economic
scenarios: low, medium, and high growth in the domestic economy and international trade.
Groundwater (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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Figure 100. 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, and under three economic scenarios (low, medium, and high).
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6.14.3 WRIAs 37, 38, 39 Demand under Additional Water Capacity Scenarios

Figure 101 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.

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

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

600000 —

|

400000

200000

0 -

Demand, Acre feet/month

2030 Econ. Base Case .

1
2030 Econ. Base Case | [
L]
|
|
|
|
|
[ |
1L
D |
(T |
T T

2030 Econ. Base Case | [I]
2030 Med. Water Cap

2030 Med. Water Cap.

2030 Med. Water Cap.

2030 Econ. Base Case | [J]

2030 Med. Water Cap.

2030 Econ. Base Case I
2030 Med. Water Cap

2030 Econ, Base Gase
2030 Med. Water Cap.
2030 Econ. Base Case
2030 Med. Water Cap.
2030 Econ. Base Case
2030 Med. Water Cap
2030 Econ. Base Case
2030 Med. Water Cap.
2030 Econ. Base Case
2030 Med. Water Cap.
2030 Econ. Base Case
2030 Med. Water Gap
2030 Econ. Base Case
2030 Med. Water Cap

Figure 101. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.14.4 WRIAs 37, 38, 39 Supply versus Demand Comparison

Figure 102 compares 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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Figure 102. 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.

6.14.4.1 WRIAs 37, 38, 39 Curtailment Analysis (for applicable WRIAs)

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

6.14.5 WRIAs 37, 38, 39 Water Allocation Analysis

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) were analyzed (

Figure 103). The analysis also indicates the percentage of documents without information.
Water documents that could be identified as having exclusively non-consumptive uses (e.g.
power, fish propagation) were removed from analysis. WRTS data do not include tribal or
federal quantified or unquantified water rights.
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Figure 103. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.14.6 WRIAs 37, 38, 39 Management Context

Some major management considerations for WRIAs 37, 38, 39 are summarized in Table 41.

Table 41. Major management considerations for WRIAs 37, 38, and 39.

Management Context

Adjudicated Areas YES (basin-wide adjudication in process)
Watershed Planning Phase 4 (Implementation)
Adopted Instream Flow Rules NO

Middle Columbia River Bull Trout

Fish Listed Under the Endangered Middle Columbia Steelhead

Species Act'
[WRIA 37 is also Columbia mainstem migratory
corridor]

Groundwater Management Area NO

Groundwater Studies YES (references listed in Appendix H)

" 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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6.15 WRIA 40/40a, Alkali-Squilchuck and Stemilt Squilchuck

Supplies and demands are defined as described in Section 1.3 “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 3
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.
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6.15.1 WRIA 40/40a Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 104 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.
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Figure 104. 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.
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6.15.2 WRIA 40/40a Water Demand Forecast, including Demand under Alternate
Economic Scenarios

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, are shown in Figure 105. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 105. 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, and under three economic scenarios (low, medium, and high).
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6.15.3 WRIA 40/40a Demand under Additional Water Capacity Scenarios

Figure 106 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 106. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity

scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.15.4 WRIA 40/40a Supply versus Demand Comparison

Figure 107 compares 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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Figure 107. 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.

6.15.4.1 WRIA 40/40a Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.
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6.15.5 WRIA 40/40a Water Allocation Analysis

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) were analyzed (

Figure 108). The analysis also indicates the percentage of documents without information.
Water documents that could be identified as having exclusively non-consumptive uses (e.g.
power, fish propagation) were removed from analysis. WRTS data do not include tribal or
federal quantified or unquantified water rights.
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Figure 108. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.15.6 WRIA 40/40a Management Context

Some major management considerations for WRIA 40/40a are summarized in Table 42.

Table 42. Major management considerations for WRIA 40/40a

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

bl BIFEE DI C ISy [Columbia mainstem migratory corridor]

Species Act'
Groundwater Management Area NO
Groundwater Studies YES (references listed in Appendix H)

" 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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6.16 WRIA 41, Lower Crab

Supplies and demands are defined as described in Section 1.3 “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.

Irrigation 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 3 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 99,542 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.
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6.16.1 WRIA 41 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 109 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.
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Figure 109. 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.
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6.16.2 WRIA 41 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 110. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 110. 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, and under three economic scenarios (low, medium, and high).
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6.16.3 WRIA 41 Demand under Additional Water Capacity Scenarios

Figure 111 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 111. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.16.4 WRIA 41 Supply versus Demand Comparison

Figure 112 compares 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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Figure 112. 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.

6.16.4.1 WRIA 41 Curtailment Analysis (for applicable WRIAs)

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 99,542 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
in localized areas (below the WRIA scale), or over time periods within months.
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6.16.5 WRIA 41 Water Allocation Analysis

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) were analyzed (Figure
113). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 113. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.16.6 WRIA 41 Management Context

Some major management considerations for WRIA 31 are summarized in Table 43.

Table 43. Major management considerations for WRIA 41.

Management Context

Adjudicated Areas Crab Creek & Moses Lake
Watershed Planning NO
Adopted Instream Flow Rules NO

Fish Listed Under the Endangered
Species Act'

No ESA-listed fish spawn or rear in WRIA waters

Groundwater Management Area

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

Groundwater Studies

YES (references listed in Appendix H)

" 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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6.17 WRIA 42, Grand Coulee

Supplies and demands are defined as described in Section 1.3 “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 from late fall through early 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 in some months in the future and decrease in others, with little variation in future
demand 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 demand is 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 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 forecasted to outstrip
unregulated tributary supply at the watershed scale from May through September in almost all
years. However, additional water supply is available to some areas from the Columbia Basin
Project. 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 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.

No fish listed under the Endangered Species Act spawn or rear in tributary waters of this
watershed.
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6.17.1 WRIA 42 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 114 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.
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Figure 114. 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.
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6.17.2 WRIA 42 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 115. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 115. 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, and under three economic scenarios (low, medium, and high).
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6.17.3 WRIA 42 Demand under Additional Water Capacity Scenarios

Figure 116 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 116. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.17.4 WRIA 42 Supply versus Demand Comparison

Figure 117 compares 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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Figure 117. 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.

6.17.4.1 WRIA 42 Curtailment Analysis (for applicable WRIAs)

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 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
in localized areas (below the WRIA scale), or over time periods within months.
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6.17.5 WRIA 42 Water Allocation Analysis

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) were analyzed (Figure
118). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 118. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.17.6 WRIA 42 Management Context

Some major management considerations for WRIA 42 are summarized in Table 44.

Table 44. Major management considerations in WRIA 42.

Management Context

Adjudicated Areas NO
Watershed Planning NO
Adopted Instream Flow Rules NO

Fish Listed Under the Endangered
Species Act'

No ESA-listed fish spawn or rear in WRIA waters

Groundwater Management Area

YES (Columbia Basin GWMA, Quincy Subarea and small
portion of Odessa Subarea)

Groundwater Studies

YES (references listed in WSU 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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6.18 WRIA 43, Upper Crab-Wilson

Supplies and demands are defined as described in Section 1.3 “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 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 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. 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.

257



6.18.1 WRIA 43 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 119 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.
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Figure 119. 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.
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6.18.2 WRIA 43 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 120. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 120. 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, and under three economic scenarios (low, medium, and high).
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6.18.3 WRIA 43 Demand under Additional Water Capacity Scenarios

Figure 121 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 121. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.18.4 WRIA 43 Supply versus Demand Comparison

Figure 122 compares 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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Figure 122. 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.

6.18.4.1 WRIA 43 Curtailment Analysis (for applicable WRIAs)

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
in localized areas (below the WRIA scale), or over time periods within months.
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6.18.5 WRIA 43 Water Allocation Analysis

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) were analyzed (Figure
123). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 123. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.18.6 WRIA 43 Management Context

Some major management considerations for WRIA 43 are summarized in Table 45.

Table 45. Major management considerations in WRIA 43.

Management Context

Crab Creek, Odessa

Adjudicated Areas
Crab Creek, South Fork
Watershed Planning Phase 4 (Implementation)
Adopted Instream Flow Rules NO
v .LIStGd }Jnder 1 B s No ESA-listed fish spawn or rear in WRIA waters
Species Act

YES (Grant and Lincoln County portions are part of Columbia

Groundwater Management Area Basin GWMA, and Odessa Subarea)

Groundwater Studies YES (references listed in WSU 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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6.19 WRIA 44 and 50, Moses Coulee, Foster

Supplies and demands are defined as described in Section 1.3 “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 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 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 3 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.

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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6.19.1 WRIASs 44 and 50 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 124 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.
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Figure 124. Modeled historical (1977-2006) and 2030 surface water supply generated within the
WRIAs for dry (20th percentile, top), average (middle), and wet (80th percentile, bottom) flow
conditions.
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6.19.2 WRIASs 44 and 50 Water Demand Forecast, including Demand under Alternate
Economic Scenarios

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, are shown in Figure 125. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 125. 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, and under three economic scenarios (low, medium, and high).
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6.19.3 WRIASs 44 and 50 Demand under Additional Water Capacity Scenarios

Figure 126 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 126. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.19.4 WRIASs 44 and 50 Supply versus Demand Comparison

Figure 127 compares 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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Figure 127. 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.

6.19.4.1 WRIAs 44 and 50 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.
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6.19.5 WRIASs 44 and 50 Water Allocation Analysis

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) were analyzed (Figure
128). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 128. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.19.6 WRIASs 44 and 50 Management Context

Some major management considerations for WRIAs 44 and 50 are summarized in Table 46.

Table 46. Major management considerations in WRIAs 44 and 50.

Management Context

Adjudicated Areas

NO

Watershed Planning

Phase 4 (Implementation)

Adopted Instream Flow Rules

NO

Fish Listed Under the Endangered
Species Act'

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]

Groundwater Management Area

NO

Groundwater Studies

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

" 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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6.20 WRIA 45, Wenatchee

Supplies and demands are defined as described in Section 1.3 “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 3
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
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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.

6.20.1 WRIA 45 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 129 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.
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Figure 129. 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.
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6.20.2 WRIA 45 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 130. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 130. 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, and under three economic scenarios (low, medium, and high).
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6.20.3 WRIA 45 Demand under Additional Water Capacity Scenarios

Figure 131 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 131. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.20.4 WRIA 45 Supply versus Demand Comparison

Figure 132 compares 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.

Wet year supply
= Average year supply
Dry year supply
Muni demand
Irrrigation demand
= Conveyance Loss

= Adopted ISF
High

-~ Medium
~ Low

500000

Acre feet/month
300000

100000

0

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

Figure 132. 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.

6.20.4.1 WRIA 45 Curtailment Analysis (for applicable WRIAs)

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, water shortages in localized areas
(below the WRIA scale), or over time periods within months.

Modeling also indicated that at the WRIA level there was insufficient water to meet the instream
flow targets in every year between 1977 and 2006. In order to calculate unmet instream flow,
the most current flow targets from 2007 were used. Curtailment and associated unmet irrigation
demands detailed in the paragraph above were based on of the older flow targets established in
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the year 1983, which the interruptible water rights are subject to. The resulting unmet instream
flow ranged from 372,468 to 1,394,662 with an average of 830,206 ac-ft per year. Simulation of
future insufficient water occurred in all the years for the middle climate scenario. The resulting
unmet instream flow per year ranged from 6,799 to 650,469 with an average of 245,121 ac-ft per
year.

6.20.5 WRIA 45 Water Allocation Analysis

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) were analyzed (Figure
133). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 133. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.20.6 WRIA 45 Management Context

Some major management considerations for WRIA 45 are summarized in Table 47.

Table 47. Major management considerations in WRIA 45.

Management Context

Adjudicated Areas Chumstick Creek

Icicle Creek

Nahahum Canyon
Watershed Planning Phase 4 (Implementation)

Adopted Instream Flow Rules

YES (Chapter 173-545 WAC)

(interruptible users curtailed annually)

Fish Listed Under the Endangered
Species Act'

Lake Wenatchee Sockeye

Upper Columbia River Bull Trout

Upper Columbia River Spring Run Chinook

Upper Columbia Steelhead [Columbia mainstem migratory
corridor]

Groundwater Management Area

NO

Groundwater Studies

YES (references listed in Appendix H)

" 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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6.21 WRIA 46, Entiat

Supplies and demands are defined as described in Section 1.3 “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 during the
late spring and summer.

Instream flow requirements are the largest demand in WRIA 46, with much smaller 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 near river
mile 1.4, instream requirements are shown as the 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 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 will increase demand in all WRIAs
where water is provided for new irrigated land.

In 2030, unregulated tributary supply is forecasted to be insufficient to meet combined municipal
and surface water irrigation demands and adopted instream flows at the watershed scale in most
years from July through September. Additional water supplies from the Columbia River could
meet demands in some localized areas of the WRIA, though a separate analysis indicates that
very little agricultural demand is within a mile of the Columbia River (results shown in
“Washington’s Columbia River Mainstem: Tier 3 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. 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 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.

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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6.21.1 WRIA 46 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 134 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.
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Figure 134. 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.
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6.21.2 WRIA 46 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 135. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 135. 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, and under three economic scenarios (low, medium, and high).
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6.21.3 WRIA 46 Demand under Additional Water Capacity Scenarios

Figure 136 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 136. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.21.4 WRIA 46 Supply versus Demand Comparison

Figure 137 compares 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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Figure 137. 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.

6.21.4.1 WRIA 46 Curtailment Analysis (for applicable WRIAs)

Modeling results suggested no unmet demand for this WRIA resulting from curtailment of
interruptible water rights holders in the historical or future period. Although this WRIA has
instream flow targets, there are no interruptible water rights associated with them. 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 in localized areas
(below the WRIA scale), or over time periods within months. There could be insufficient water
to meet the instream flow targets in WRIA 46. However data to bias correct the “supply” flows
(as described in Section 3.4.6.1) for this WRIA was not available, unmet instream flow estimates
were not calculated.
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6.21.5 WRIA 46 Water Allocation Analysis

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) were analyzed (Figure
138). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 138. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.21.6 WRIA 46 Management Context

Some major management considerations for WRIA 46 are summarized in Table 48.

Table 48. Major management considerations in WRIA 46.

Management Context

Adjudicated Areas Roaring Creek

Watershed Planning Phase 4 (Implementation)

Adopted Instream Flow Rules YES (Chapter 173-546 WAC)

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

Upper Columbia Steelhead

[Columbia mainstem migratory corridor]

Groundwater Management Area NO

Groundwater Studies YES (references listed in Appendix H)

" 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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6.22 WRIA 47, Chelan

Supplies and demands are defined as described in Section 1.3 “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 is 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 3 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.
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6.22.1 WRIA 47 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 139 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.
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Figure 139. 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.
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6.22.2 WRIA 47 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 140. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 140. 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, and under three economic scenarios (low, medium, and high).
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6.22.3 WRIA 47 Demand under Additional Water Capacity Scenarios

Figure 141 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 141. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.22.4 WRIA 47 Supply versus Demand Comparison

Figure 142 compares 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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Figure 142. 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.

6.22.4.1 WRIA 47 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.

6.22.5 WRIA 47 Water Allocation Analysis

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,
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and certificates in Ecology’s Water Rights Tracking System (WRTS) were analyzed (Figure
143). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 143. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.22.6 WRIA 47 Management Context

Some major management considerations for WRIA 47 are summarized in Table 49.

Table 49. Major management considerations in WRIA 47.

Management Context

Adjudicated Areas Antoine Creek
Joe Creek
Safety Harbor Creek
Johnson Creek
Watershed Planning Phase 2 (Assessment)
Adopted Instream Flow Rules NO
Fish Listed Under the Endangered [Columbia mainstem migratory corridor]
Species Act'
Groundwater Management Area NO
Groundwater Studies YES (references listed in Appendix H)

" 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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6.23 WRIA 48, Methow

Supplies and demands are defined as described in Section 1.3 “Definitions of Water Supply and
Water Demand Used in the 2011 Forecast.” The tributary surface water supply forecast for
Methow is characterized mostly by increases in the late winter through late spring and slight
decreases in late spring and summer.

WRIA 48 has much larger instream flow requirements than irrigation demands, and even smaller
municipal demands. Because the instream 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 each month, for both the historical and future period. Assuming no change in
irrigated acreage, irrigation demand is projected to increase in future summers under all
economic scenarios that were considered, with small variations in impact when alternate
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 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 watershed during many years from July through November, and in
some years from December through February. Upstream portions of the watershed outside of
Washington provide additional supplies, but may also have additional 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 3 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.
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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.

6.23.1 WRIA 48 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 144 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.
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Figure 144. 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.
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6.23.2 WRIA 48 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 145. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 145. 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, and under three economic scenarios (low, medium, and high).

294



6.23.3 WRIA 48 Demand under Additional Water Capacity Scenarios

Figure 146 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 146. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.23.4 WRIA 48 Supply versus Demand Comparison

Figure 147 compares 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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Figure 147. 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.

6.23.4.1 WRIA 48 Curtailment Analysis (for applicable WRIAs)

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, water shortages in localized areas
(below the WRIA scale), or over time periods within months.
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Modeling also indicated that at the WRIA level there was insufficient water to meet the instream
flow targets in every year between 1977 and 2006. The resulting unmet instream flow ranged
from 89,565 to 350,906 with an average of 122,093 ac-ft per year. Simulation of future
insufficient water occurred in all the years for the middle climate scenario. The resulting unmet
flow per year ranged from 98,150 to 305,806 with an average of 190,467 ac-ft per year.

6.23.5 WRIA 48 Water Allocation Analysis

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) were analyzed (Figure
148). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 148. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.23.6 WRIA 48 Management Context

Some major management considerations for WRIA 48 are summarized in Table 50.

Table 50. Major management considerations in WRIA 48.

Management Context

Adjudicated Areas Beaver Creek

Bear Creek & Davis Lake

Libby Creek

Gold Creek

McFarland Creek

Black Canyon Creek

Wolf Creek

Thompson Creek (incomplete)

Watershed Planning Phase 4 (Implementation)

Adopted Instream Flow Rules YES (Chapter 173-548 WAC)

(interruptible users curtailed annually)

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

Upper Columbia Steelhead

[Columbia mainstem migratory corridor]

Groundwater Management Area NO

Groundwater Studies YES (references listed in Appendix H)

" 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.

298




6.24 WRIA 49, Okanogan

Supplies and demands are defined as described in Section 1.3 “Definitions of Water Supply and
Water Demand Used in the 2011 Forecast.” The tributary surface water supply forecast for
Okanogan is characterized mostly by increases from mid-fall through winter and decreases under
most flow conditions from late spring through early fall.

The largest demands in WRIA 49 are from instream demands, though irrigation demands are
also important. Municipal demands are much smaller. Because the instream flows specified in
Chapter 173-549 WAC are higher for some time periods for the middle Okanogan River near
Tonaskett than for lower Okanogan River at Malott, instream requirements are shown as the
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 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 watershed during most years for May through February.
Upstream portions of the watershed outside of Washington provide additional supplies, but may
also have additional demands. Additional water supplies from the Columbia River are available
to meet demands in a few areas of the WRIA, and 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 3 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.
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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.
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6.24.1 WRIA 49 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 149 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.
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Figure 149. 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.
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6.24.2 WRIA 49 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 150. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 150. 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, and under three economic scenarios (low, medium, and high).
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6.24.3 WRIA 49 Demand under Additional Water Capacity Scenarios

Figure 151 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 151. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.24.4 WRIA 49 Supply versus Demand Comparison

Figure 152 compares 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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Figure 152. 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.

6.24.4.1 WRIA 49 Curtailment Analysis (for applicable WRIAs)

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, water shortages in localized areas
(below the WRIA scale), or over time periods within months.
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Modeling also indicated that at the WRIA level there was insufficient water to meet the instream
flow targets in every year between 1977 and 2006. The resulting unmet instream flow ranged
from 412,874 to 1,303,441 with an average of 859,762 ac-ft per year. Simulation of future
insufficient water occurred in every year for the middle climate scenario. The resulting unmet
flow per year ranged from 293,542 to 1,351,308 with an average of 797,773 ac-ft per year.

6.24.5 WRIA 49 Water Allocation Analysis

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) were analyzed (Figure
153). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 153. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.24.6 WRIA 49 Management Context

Some major management considerations for WRIA 49 are summarized in Table 51.

Table 51. Major management considerations in WRIA 49.

Management Context

Adjudicated Areas Similkameen River

Sinlahekin Creek

Whitestone Lake

Bonaparte Creek & Lake

Lower Antoine Creek

Johnson Creek

Duck Lake Groundwater Subarea

Chiliwist Creek

Salmon Creek, Lr & WF & tributaries

Omak Creek (incomplete)

Watershed Planning Phase 4 (Implementation)
Adopted Instream Flow Rules YES (Chapter 173-549 WAC)
(interruptible users curtailed annually)
Fish Listed Under the Endangered Okanogan River Sockeye
Species Act' Upper Columbia Steelhead
[Columbia mainstem migratory corridor]
Groundwater Management Area YES (Duck Lake subarea)
Groundwater Studies YES (references listed in Appendix H)

" 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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6.25 WRIA 51, Nespelem

Supplies and demands are defined as described in Section 1.3 “Definitions of Water Supply and
Water Demand Used in the 2011 Forecast.” The supply forecast for Nespelem is characterized
mostly by very slight increases from mid-fall through winter.

Municipal/domestic demands are quite small in this watershed compared to other watersheds in
eastern Washington, and there were no modeled irrigation demands in either the historical or the
future period. Municipal demands are forecasted to grow 13% by 2030, 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 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.

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 may be
available from the Columbia River in a localized area of the watershed. 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 Nespelem, and no
other fish listed under the Endangered Species Act spawn or rear in tributary waters of this
watershed.
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6.25.1 WRIA 51 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 154 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.
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Figure 154. 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.
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6.25.2 WRIA 51 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 155. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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 lIrrigation
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

204pnrnlnrnrlnrenlnnrelnrnrlnnarlinaralnnanlinrnalrnanlin e m

0.5 -

Demand, Acre feet/month
b
1
I

0.0

Hist

2030 Low

2030 Medium
Hist

2030 Low

Hist
2030 Medium

2030 Low

Hist
2030 Medium

2030 Low

Hist
2030 Medium

2030 Low

Hist
2030 Medium

2030 Low

Hist
2030 Medium

Hist

2030 Low
2030 Low
2030 Medium

Hist
2030 Medium

2030 Low

Hist
2030 Medium

2030 Low

Hist
2030 Medium

2030 Low

Hist
2030 Medium

2030 Low
2030 Medium
2030 High
2030 High
2030 High
2030 High
2030 High
2030 High
2030 High
2030 High
2030 High
2030 High
2030 High
2030 High

Figure 155. 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, and under three economic scenarios (low, medium, and high).
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6.25.3 WRIA 51 Demand under Additional Water Capacity Scenarios

Figure 156 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 156. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.25.4 WRIA 51 Supply versus Demand Comparison

Figure 157 compares 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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Figure 157. 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.

6.25.4.1 WRIA 51 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.

6.25.5 WRIA 31 Water Allocation Analysis

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,
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and certificates in Ecology’s Water Rights Tracking System (WRTS) were analyzed (Figure
158). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 158. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).

6.25.6 WRIA 51 Management Context

Some major management considerations for WRIA 51 are summarized in Table 52.

Table 52. Major management considerations in WRIA 51.

Management Context

Adjudicated Areas NO

Watershed Planning NO

Adopted Instream Flow Rules NO

Fish Listed Under the Endangered Species Act' | Bull Trout spawning and rearing 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.
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6.26 WRIA 52, Sanpoil

Supplies and demands are defined as described in Section 1.3 “Definitions of Water Supply and
Water Demand Used in the 2011 Forecast.” The tributary surface water supply forecast for
Sanpoil is characterized mostly by increases from mid-fall through winter and slight decreases in
average and wet years in late spring through early fall.

Both irrigation and municipal/domestic demands are quite small in this watershed. Assuming no
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.

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 may be
available from the Columbia River in a localized area of the watershed. 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 Sanpoil, and no other
fish listed under the Endangered Species Act spawn or rear in tributary waters of this watershed.
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6.26.1 WRIA 52 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 159 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.
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Figure 159. 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.
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6.26.2 WRIA 52 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 160. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 160. 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, and under three economic scenarios (low, medium, and high).
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6.26.3 WRIA 52 Demand under Additional Water Capacity Scenarios

Figure 161 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 161. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.26.4 WRIA 52 Supply versus Demand Comparison

Figure 162 compares 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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Figure 162. 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.

6.26.4.1 WRIA 52 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.

6.26.5 WRIA 52 Water Allocation Analysis

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,
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and certificates in Ecology’s Water Rights Tracking System (WRTS) were analyzed (Figure
163). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 163. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).

6.26.6 WRIA 52 Management Context

Some major management considerations for WRIA 52 are summarized in Table 53.

Table 53. Major management considerations in WRIA 52.

Management Context

Adjudicated Areas NO

Watershed Planning NO

Adopted Instream Flow Rules NO

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

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.
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6.27 WRIA 53, Lower Lake Roosevelt

Supplies and demands are defined as described in Section 1.3 “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 increases from late fall through winter.

Irrigation is the primary source of demand, though overall demands are modest in comparison to
other watersheds within eastern Washington. Assuming no 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 24% 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 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 3 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.
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6.27.1 WRIA 53 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 164 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.
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Figure 164. 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.
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6.27.2 WRIA 53 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 165. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 165. 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, and under three economic scenarios (low, medium, and high).
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6.27.3 WRIA 53 Demand under Additional Water Capacity Scenarios

Figure 166 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 166. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).

322



6.27.4 WRIA 53 Supply versus Demand Comparison

Figure 167 compares 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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Figure 167. 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.

6.27.4.1 WRIA 53 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.
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6.27.5 WRIA 53 Water Allocation Analysis

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) were analyzed (Figure
168). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 168. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.27.6 WRIA 53 Management Context

Some major management considerations for WRIA 53 are summarized in Table 54.

Table 54. Major management considerations in WRIA 53.

Management Context

Adjudicated Areas Hawkes Creek (incomplete)
Watershed Planning Phase 2 (Assessment)

Adopted Instream Flow Rules NO

Fish Listed Under the Endangered Northeast Washington Bull Trout
Species Act'

Groundwater Management Area NO

Groundwater Studies YES (references listed in Appendix H)

" 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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6.28 WRIA 54, Lower Spokane

Supplies and demands are defined as described in Section 1.3 “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 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.
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6.28.1 WRIA 54 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 169 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.
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Figure 169. 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.
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6.28.2 WRIA 54 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 170. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 170. 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, and under three economic scenarios (low, medium, and high).
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6.28.3 WRIA 54 Demand under Additional Water Capacity Scenarios

Figure 171 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 171. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.28.4 WRIA 54 Supply versus Demand Comparison

Figure 172 compares 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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Figure 172. 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.

6.28.4.1 WRIA 54 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.

6.28.5 WRIA 54 Water Allocation Analysis

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,
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and certificates in Ecology’s Water Rights Tracking System (WRTS) were analyzed (Figure
173). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 173. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).

6.28.6 WRIA 54 Management Context

Some major management considerations for WRIA 54 are summarized in Table 55.

Table 55. Major management considerations in WRIA 54.

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 unknown
Species Act'

Groundwater Management Area NO

Groundwater Studies YES (references listed in Appendix H)

" 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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6.29 WRIA 55, Little Spokane

Supplies and demands are defined as described in Section 1.3 “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.

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 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.
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6.29.1 WRIA 55 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 174 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.
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Figure 174. 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.
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6.29.2 WRIA 55 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 175. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 175. 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, and under three economic scenarios (low, medium, and high).
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6.29.3 WRIA 55 Demand under Additional Water Capacity Scenarios

Figure 176 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 176. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.29.4 WRIA 55 Supply versus Demand Comparison

Figure 177 compares 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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Figure 177. 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.

6.29.4.1 WRIA 55 Curtailment Analysis (for applicable WRIAs)

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, water shortages in localized areas
(below the WRIA scale), or over time periods within months.
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Modeling also indicated that at the WRIA level there was insufficient water to meet the instream
flow targets in every year between 1977 and 2006. The resulting unmet instream flow ranged
from 59,463 to 225,247 with an average of 122,093 ac-ft per year. Simulation of future
insufficient water occurred in all the years for the middle climate scenario. The resulting unmet
flow per year ranged from 41,469 to 183,923 with an average of 102,607 ac-ft per year.

6.29.5 WRIA 55 Water Allocation Analysis

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) were analyzed (Figure
178). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 178. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.29.6 WRIA 55 Management Context

Some major management considerations for WRIA 55 are summarized in Table 56.

Table 56. Major management considerations in WRIA 55.

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 unknown
Species Act'
Groundwater Management Area NO
Groundwater Studies YES (references listed in Appendix H)

" 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.

338


http://www.ecy.wa.gov/biblio/wac173555.html�

6.30 WRIA 56, Hangman

Supplies and demands are defined as described in Section 1.3 “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 Sept), 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.
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6.30.1 WRIA 56 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 179 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.
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Figure 179. 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.
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6.30.2 WRIA 56 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 180. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 180. 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, and under three economic scenarios (low, medium, and high).
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6.30.3 WRIA 56 Demand under Additional Water Capacity Scenarios

Figure 181 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 181. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.30.4 WRIA 56 Supply versus Demand Comparison

Figure 182 compares 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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Figure 182. 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.

6.30.4.1 WRIA 56 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.
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6.30.5 WRIA 56 Water Allocation Analysis

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) were analyzed (Figure
183). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 183. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.30.6 WRIA 56 Management Context

Some major management considerations for WRIA 56 are summarized in Table 57.

Table 57. Major management considerations in WRIA 56.

Management Context

Adjudicated Areas

Crystal Springs

Watershed Planning

Phase 4 (Implementation)

Adopted Instream Flow Rules

NO

Fish Listed Under the Endangered
Species Act'

No ESA-listed fish spawn or rear in WRIA waters

Groundwater Management Area

NO

Groundwater Studies

YES (references listed in Appendix H)

" 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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6.31 WRIA 57, Middle Lake Roosevelt

Supplies and demands are defined as described in Section 1.3 “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 through early spring, and
smaller decreases in summer and early fall.

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 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.

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, unregulated tributary supply generated within the Washington portion of the watershed
is forecasted to be sufficient to meet combined municipal and surface water irrigation demand at
the watershed scale. Upstream portions of WRIA 57 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.

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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6.31.1 WRIA 57 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 184 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.
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Figure 184. 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.
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6.31.2 WRIA 57 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 185. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

%4000_ = - — — R — — IR — - - - N M- . N ---_
o
£
E 3000 -
(o]
G 2000 — L
<
2 1000 -
©
£
a o qUUUHidutigoobuuudijuudddooy oot bbb dujipuatiooap

Hist

2030 Low

2030 Medium
Hist

2030 Low

Hist
2030 Medium

2030 Low

Hist
2030 Medium

2030 Low

Hist
2030 Medium

2030 Low

Hist
2030 Medium

2030 Low

Hist
2030 Medium

2030 Low

Hist
2030 Medium

2030 Low

Hist
2030 Medium

Hist

2030 Low
Hist

2030 Low
2030 Medium
2030 Low
2030 Medium

Hist
2030 Medium

2030 Low
2030 Medium
2030 High
2030 High
2030 High
2030 High
2030 High
2030 High
2030 High
2030 High
2030 High
2030 High
2030 High
2030 High

Figure 185. 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, and under three economic scenarios (low, medium, and high).
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6.31.3 WRIA 57 Demand under Additional Water Capacity Scenarios

Figure 186 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 186. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.31.4 WRIA 57 Supply versus Demand Comparison

Figure 187 compares 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.

Wet year supply
8 = Average year supply
s Dry year supply
S Muni demand
[3Y] = |rrrigation demand
Conveyance Loss
o = Adopted ISF
o — - High
[ - Medium
8 i- Low
.
IS
S 8
E &
= 3]
Q —
(0]
-
g o
o
< 8
o
—
o
o _|
o
wn
o

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

Figure 187. 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.

6.31.4.1 WRIA 57 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.

6.31.5 WRIA 57 Water Allocation Analysis

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,
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and certificates in Ecology’s Water Rights Tracking System (WRTS) were analyzed (Figure
188). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 188. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).

6.31.6 WRIA 57 Management Context

Some major management considerations for WRIA 57 are summarized in Table 58.

Table 58. Major management considerations in WRIA 57.

Management Context

Adjudicated Areas NONE

Watershed Planning Phase 4 (Implementation)

Adopted Instream Flow Rules NO

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

Groundwater Management Area NO

Groundwater Studies YES (references listed in Appendix H)

" 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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6.32 WRIA 58, Middle Lake Roosevelt

Supplies and demands are defined as described in Section 1.3 “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 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 3 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.
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6.32.1 WRIA 58 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 189 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.
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Figure 189. 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.
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6.32.2 WRIA 58 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 190. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 190. 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, and under three economic scenarios (low, medium, and high).
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6.32.3 WRIA 58 Demand under Additional Water Capacity Scenarios

Figure 191 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 191. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.32.4 WRIA 58 Supply versus Demand Comparison

Figure 192 compares 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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Figure 192. 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.

6.32.4.1 WRIA 58 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.

6.32.5 WRIA 58 Water Allocation Analysis

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,
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and certificates in Ecology’s Water Rights Tracking System (WRTS) were analyzed (Figure
193). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 193. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.32.6 WRIA 58 Management Context

Some major management considerations for WRIA 58 are summarized in Table 59.

Table 59. Major management considerations in WRIA 58.

Management Context

Adjudicated Areas Quillisascut Creek

Cheweka Creek

Jennings Creek

Magee Creek

Stranger Creek

Harvey Creek

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 unknown
Species Act!

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.
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6.33 WRIA 59, Colville

Supplies and demands are defined as described in Section 1.3 “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 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.
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6.33.1 WRIA 59 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 194 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.
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Figure 194. 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.
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6.33.2 WRIA 59 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 195. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 195. 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, and under three economic scenarios (low, medium, and high).
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6.33.3 WRIA 59 Demand under Additional Water Capacity Scenarios

Figure 196 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 196. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.33.4 WRIA 59 Supply versus Demand Comparison

Figure 197 compares 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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Figure 197. 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.

6.33.4.1 WRIA 59 Curtailment Analysis (for applicable WRIAs)

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 06. T 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, water shortages
in localized areas (below the WRIA scale), or over time periods within months.

363



Modeling also indicated that at the WRIA level there was insufficient water to meet the instream
flow targets in 90% of the years between 1977 and 2006. The resulting unmet instream flow
ranged from 233 to 27,501 with an average of 6,909 ac-ft per year. Simulation of future
insufficient water occurred in 97% of the years for the middle climate scenario. The resulting
unmet flow per year ranged from 541 to 26,183 with an average of 6,420 ac-ft per year.

6.33.5 WRIA 59 Water Allocation Analysis

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) were analyzed (Figure
198). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 198. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.33.6 WRIA 59 Management Context

Some major management considerations for WRIA 59 are summarized in Table 60.

Table 60. Major management considerations in WRIA 59.

Management Context

Adjudicated Areas Narcisse Creek
Chewela Creek
Thomason Creek
Sherwood Creek
Grouse Creek & Jumpoff Joe
Bull Dog Creek
Deer Creek
Hoffman Creek
Clugston Creek (incomplete)
Watershed Planning Phase 4 (Implementation)
Adopted Instream Flow Rules YES (Chapter 173-559 WAC)
(In most years, interruptible users not curtailed)
Fish Listed Under the Endangered Bull Trout spawning and rearing unknown
Species Act'
Groundwater Management Area NO
Groundwater Studies YES (references listed in Appendix H)

" 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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6.34 WRIA 60, Kettle

Supplies and demands are defined as described in Section 1.3 “Definitions of Water Supply and
Water Demand Used in the 2011 Forecast.” The tributary surface water supply forecast for
Kettle is characterized mostly by increases from 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 roughly 39%
by 2030, though total municipal demand will still be modest.

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 generated within the Washington portion of the watershed
would be sufficient to meet combined municipal and surface water irrigation demand at the
watershed scale. Additional water supplies may be available from the Columbia River in a
localized area of the watershed. 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.

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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6.34.1 WRIA 60 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 199 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.
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Figure 199. 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.
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6.34.2 WRIA 60 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 200. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 200. 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, and under three economic scenarios (low, medium, and high).
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6.34.3 WRIA 60 Demand under Additional Water Capacity Scenarios

Figure 201 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 201. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.34.4 WRIA 60 Supply versus Demand Comparison

Figure 202 compares 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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Figure 202. 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.

6.34.4.1 WRIA 60 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.

6.34.5 WRIA 60 Water Allocation Analysis

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,
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and certificates in Ecology’s Water Rights Tracking System (WRTS) were analyzed (Figure
203). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 203. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).

6.34.6 WRIA 60 Management Context

Some major management considerations for WRIA 60 are summarized in Table 61.

Table 61. Major management considerations in WRIA 60.

Management Context

Adjudicated Areas Myers Creek
Twin Creeks
Watershed Planning NO (planning terminated at the end of phase 2)
Adopted Instream Flow Rules NO
Fish Listed Under the Endangered Bull Trout spawning and rearing unknown
Species Act'
Groundwater Management Area NO
Groundwater Studies YES (references listed in Appendix H)

" 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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6.35 WRIA 61, Upper Lake Roosevelt

Supplies and demands are defined as described in Section 1.3 “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 from spring through early fall.

Both municipal/domestic and irrigation demands are fairly small in WRIA 61. Municipal
demand is forecasted to grow roughly 61% by 2030, though total municipal demand will still be
modest. Assuming no change in irrigated acreage, irrigation demands are forecasted to increase
in some months in the future and decrease in others, with an overall increase. There is little
impact on the magnitude of these results 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 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 generated within the Washington portion of the watershed
would be sufficient to meet combined municipal and surface water irrigation demand at the
watershed scale. Additional water supplies from the Columbia River are important to meeting
demands in some areas of the watershed and analysis indicates that almost half of agricultural
demand is within a mile of the Columbia River (results shown in “Washington’s Columbia River
Mainstem: Tier 3 Results”). 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.

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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6.35.1 WRIA 61 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 204 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.

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

/\/\

Avefage Year

100

80

40

Thousands of Acre feet/month
20

100 0

80

60

—— Historical
2030 Range

40

Thousands of Acre feet/month
20

1000

Wet year

80

40

20

Thousands of Acre feet/month

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

Figure 204. 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.
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6.35.2 WRIA 61 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 205. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 205. 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, and under three economic scenarios (low, medium, and high).
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6.35.3 WRIA 61 Demand under Additional Water Capacity Scenarios

Figure 206 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.

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

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

1000
800
600 —|
400
200

Demand, Acre feet/month

2030 Econ. Base Case
2030 Med. Water Cap.
2030 Econ. Base Case
2030 Med. Water Cap.
2030 Econ. Base Case
2030 Med. Water Cap.
2030 Econ. Base Case
2030 Med. Water Cap.
2030 Econ. Base Case
2030 Med. Water Cap.
2030 Econ. Base Case
2030 Med. Water Cap.
2030 Econ. Base Case
2030 Med. Water Cap.
2030 Econ. Base Case
2030 Med. Water Cap.
2030 Econ. Base Case
2030 Med. Water Cap.
2030 Econ. Base Case
2030 Med. Water Cap.
2030 Econ. Base Case
2030 Med. Water Cap.
2030 Econ. Base Case
2030 Med. Water Cap.

Figure 206. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).
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6.35.4 WRIA 61 Supply versus Demand Comparison

Figure 207 compares 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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Figure 207. 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.

6.35.4.1 WRIA 61 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.

6.35.5 WRIA 61 Water Allocation Analysis

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,
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and certificates in Ecology’s Water Rights Tracking System (WRTS) were analyzed (Figure
208). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.
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Figure 208. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).

6.35.6 WRIA 61 Management Context

Some major management considerations for WRIA 61 are summarized in Table 62.

Table 62. Major management considerations in WRIA 61.

Management Context

Adjudicated Areas Pingston Creek

Watershed Planning NO

Adopted Instream Flow Rules NO

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

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.
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6.36 WRIA 62, Pend Oreille

Supplies and demands are defined as described in Section 1.3 “Definitions of Water Supply and
Water Demand Used in the 2011 Forecast.” The tributary surface water supply forecast for Pend
Oreille is characterized mostly by increases from late fall through early spring and decreases in
most years from spring through early fall.

Municipal demand is the primary source of demand in WRIA 62, though relatively modest in
comparison to watersheds with larger population centers. Forecasting did not identify irrigation
demands. Municipal demand is forecasted to grow 36% by 2030.

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. Additional capacity will only increase demand in WRIAs where water is
provided for new irrigated land.

In 2030, unregulated tributary supply generated within the Washington portion of the watershed
would be sufficient to meet combined municipal and surface water irrigation demand at the
watershed scale. 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.

Bull trout, listed under the Endangered Species Act, spawn or rear in tributary waters of this
watershed.
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6.36.1 WRIA 62 Water Supply Forecast

The spread of 2030 flow conditions shown in Figure 209 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.
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Figure 209. 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.
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6.36.2 WRIA 62 Water Demand Forecast, including Demand under Alternate Economic
Scenarios

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, are shown in Figure 210. Forecast 2030 water demands are shown for three
economic scenarios: low, medium, and high growth in the domestic economy and international
trade. Groundwater (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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Figure 210. 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, and under three economic scenarios (low, medium, and high).
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6.36.3 WRIA 62 Demand under Additional Water Capacity Scenarios

Figure 211 shows 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 groundwater and surface water demands, as well as

conveyance losses, as above.
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Figure 211. 2030 forecast water demands under the 2030 forecast economic base case (medium
economic scenario, no additional water capacity), and under the 2030 medium water capacity
scenario (with the addition of 200,000 ac-ft per year of proposed additional capacity).

381



6.36.4 WRIA 62 Supply versus Demand Comparison

Figure 212 compares 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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Figure 212. 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.

6.36.4.1 WRIA 62 Curtailment Analysis (for applicable WRIAs)

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 in localized areas (below
the WRIA scale), or over time periods within months.

6.36.5 WRIA 62 Water Allocation Analysis

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,
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and certificates in Ecology’s Water Rights Tracking System (WRTS) were analyzed (Figure
213). The analysis also indicates the percentage of documents without information. Water
documents that could be identified as having exclusively non-consumptive uses (e.g. power, fish
propagation) were removed from analysis. WRTS data do not include tribal or federal quantified
or unquantified water rights.

- 200,000 -
% 180,000 -
S 160,000 - m claims
g 140,000 - B permits and certificates
g 120,000 -
S 100,000 - 31 % of documents do
‘g’ 80,000 - not have annual AF
% 60,000 information, and are
E 40,000 not included in these
— totals.
S 20,000 -
g ol
=

WRIA 62 surface  WRIA 62 ground

water water

Figure 213. Water documents (claims, permits, and certificates) listing annual amounts of
allowable water use in Ecology’s Water Rights Tracking System (WRTS).
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6.36.6 WRIA 62 Management Context

Some major management considerations for WRIA 62 are summarized in Table 63.

Table 63. Major management considerations in WRIA 62.

Management Context

Adjudicated Areas Renshaw Creek
Little Calispell Creek
Marshall Lake & Creek
Watershed Planning Phase 4 (Implementation)
Adopted Instream Flow Rules NO
Fish Listed Under the Endangered Bull Trout
Species Act'
Groundwater Management Area NO
Groundwater Studies YES (references listed in Appendix H)

" 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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