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Legislative charge

« The State of Washington Water Research
Center (WRC) is to prepare separate benefit-
cost (B-C) analyses for each proposed project
in the Yakima Basin Integrated Plan (IP).

* Focus on benefits from:
- fish abundance increases,
- Irrigation water reliability,
- Municipal/domestic water supply reliability.

« Use existing studies to the greatest extent
possible, supplemented by primary research

- Primary reference and starting point: The Four
Accounts Analysis (HDR Engineering et al. 2012).
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Market Reallocation

/Watershed Protection &
Enhancament

Enhanced Water Conservation

1. Implernert an agricultural water 1.Protect ~70,000 acres of \anq by Emplay a water market andfor a
conservation program cesigned to acqJiring high elevaticn portions of yvater barjk to improve water SUpply
conserve Up to 170,000 acre-feet of the watershed and forest and shrub in the Yakima River basin. Market
water in good water vears. steppe habitat. reallocation would be conducted in

Reservoir Fish Passage 2. Create a fund to promote water 2, Evaluate potentlal wilderness two phases:
Lse effiiency basinwide Lsing area and wild and scenic river The rear-term phase would con-
Provice fish passage at: volurtary, incentive-based designations to protect streams and tinue existing water marketing and
Clear Lake Programes. Focus on outdoer Lses habitat. barking programs in the basin, but
. Cle Elum as top priority. 3.Create a habitat enhancemert take additional steps to reduce bar-
_Bumping program to address reach-level riers to water fransfers.
Tieton Rirmrack) floodplain restoration pricrities and The long-term program would focus
] restore access to key tributaries. an facilitating water transfers be-
-Keechelus tween irrigaticn districts, This would
Kachess T allow anirrigation district to fallow
Kittitas County land within the district and lease
water rights for that land outside
the district.

Habitat
Action #3

Conducted
Basin-Wide
Market
Reallocation
Conducted
Structural & Operational Changes Basin-Wide

1. Raise the Cle Elurm Pool by three
feet to add 14,600 ac-ft in storage Conducted
capacity. Basin-Wide

2, Madify Kittitas Reclamaticn District

canals to provide efficiency
savings. Surface Water Storage

Yakima County

Benton County

3, Consftruct a pipeling from Lake
Keechelus to Lake Kachess to
reduce flows and improve habitat
conditions during high flow
releases below Keechelus and
to provide maore water storage
in Lake Kachess for downstream
needs.

4, Decrease power generation at
Roza Dam and Chardler power
plant to suppart cutmigration of
Juvenile fish.

S Make efficiercy improvements to
the Wapatox Canal

1.Build a 162,500 ac-ft offcharnel
surface storage faciliy at Wymer
an Lmurma Creek,

2. Access an additional 200,000
ac-ft of water by tapping into
inactive stcrage at Lake Kachess.

3. Construct & new dam at Burmping
Reservalr to Increase capacity to
100,000 ac-ft.

4.Begin appraisal of potential
projects to transfer water from
the Columbia River to the Yakima
Basin.

oundwater Storage

1. Construct pilot projects to
evaluate recharging shallow
aquifers via groundwater
infiltration. Full scale
irmplementation may follow.

2.Build an aquifer storage and
recavery facility allowing Yakima
City to withdraw water from the
MNaches River during high flow
periods and store it undergraund
for use during law flow periods.

//www.ecy.wa.gov/programs/wr/cwp/YBIP.html

Klickitat County

http
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Modeling scope

* 4 climate scenarios « Municipal avoided costs model

 YAKRW Hydro model « Fish abundance models:
instream flows, habitat

- Crop/water response restoration, and fish passage

model

e Fish valuation: Benefits
transfer

* Project costs: USBR
estimates

/Neatherlclimat%

)
Hydrology .
(VAKR)

Storage Fish habitat and
Projects passage projects
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Modeling methods

« Agricultural benefits:
- Crop-water model developed by Scott (2004).
- Climate translates into basin-wide irrigation curtailments.
- Storage projects translate into lower curtailments.

- E[NPV(benefits)] of a suite of storage projects is the difference
between the E[NPV] of ag production with v. without projects.

- Water market assumptions: from None to Frictionless.

« Municipal benefits, two types of avoided costs:
- Water security for existing uses
- Water to cover increasing municipal demand

* Fish:
- Abundance: sockeye benefit mainly from fish passage; non-
sockeye from habitat restoration and instream flows.

- Valuation: Benefits transfer using Layton, Brown, and Plummer
(1999).
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Climate matters for curtailment rates
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Water markets matter for drought impact
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Columbia River salmonid abundance matter for fish
valuation

« Higher CR salmonid abundance reduces MV of Yakima
salmon recovery

Salmonids

Millions of fish
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Results: Full IP

 Full IP: moderate climate change and market assumptions
- Agricultural benefits: $117 million.
- Municipal benefits: $32 million.
- Fish benefits: $1-2 billion.
- Total E[NPV(B)]: $1.1-$2.1 billion
- Costs: $2.7-4.4 Billion.

- B/C range from 0.26 to 0.79: Full IP fails to pass a B-C test for
economic viability.

« Contrary to 2012 analysis, which finds :
- Agriculture: $800 m
- Municipal: $400 m
- Fish: $5-$7.4 b
- Total E[NPV(B)]: $6.2-8.6 Billion
- Costs: same
- B/C ratios of 1.3 and higher
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Results: Biggest sources of difference

« Agricultural benefits: Assumptions about curtailment
rates with and without IP

« Municipal: various price and calculation differences

* Fish: Assumptions about baseline fish populations and
fish growth rates.
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Some general economic outcomes

« Diminishing returns to water storage: value of
a project lower if others are implemented too.

« Storage and markets as “technical substitutes”

- Improving markets reduces the value of additional
water storage.

- Adding water storage reduces the gains from
trade associated with expanding market
transactions.

 Columbia River Salmonid abundance increases
has a big impact on estimated fish values
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Results: Project categories

 No water storage projects pass B-C test under moderate
climate change and market conditions

- KDRPP and CPR may pass under adverse climate and market
conditions if implemented alone.

- But: with new cost estimates, KDRPP never passes even if
implemented alone

- No storage project passes a B-C test as part of the full IP
« All fish passage projects pass B-C tests

- Habitat and instream flows

- Instream flows could be purchased at lower cost than “built”
with water storage.

- Habitat restoration is costly and is unlikely to pass a B-C test
as designed.
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Individual projects:
Water storage, out-of-stream benefits

 Cle Elum Pool Raise (C=%$12 m.)
- Alone: B/C=0.62
- With full IP; B/C=0.26

« Kachess Drought Relief Pumping Plant
- Less adverse climate, alone: B/C=0.29.
- More adverse climate, alone: B/C=0.91.
- New cost estimates in DEIS are double, so B/C much lower.

* Wymer
- With IP, moderate climate: B/C=0.03
- Without IP, adverse climate: B/C=0.39

- Aquifer Storage and recovery:
- With IP, moderate climate: B/C=0.13
- Without IP, adverse climate: B/C=0.89
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Individual projects: Water markets

 Potential gains from trade for improved water markets,
moderate climate
- without the IP; $317 m
- With the IP: $216 m

 Potential gains from trade for improved water markets,
adverse climate
- without the IP: $1,436 m
- With the IP; $1,138 m

« Cost of purchasing IP instream flows:
- Moderate climate: $128 m
- Adverse climate: $490 m

- The comparable net cost of providing instream flows as part
of the full IP: 2,500 m to 2,700m
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Individual projects: Fish passage and habitat

 All fish passage projects pass B-C tests
- B/C ratios ranging from 1.43 to 11.68
- Low cost (<$100m each), high return

e Fish habitat restoration and instream flows

- Cannot separate the productivity of these independently given
available data.

- Together, cannot make up the shortfall of the IP
- Together cost at least about $450m (if instream flows purchased)

- Estimated benefits together from $48m to $300m. Do not pass B-
C test based on this estimated range.

- However, lots of uncertainty.

* Issues with complementarity between instream flows,
restoration: hard to discern contributions to totals given data.



Summary

 Previous B-C analysis of the IP focused on the
full IP against a “no IP” alternative. Found B/C

ratios >1.

« The WRC study found B/C ratios <1
- Water storage projects generally fail a B-C test.

- Water market improvements have potential to
mitigate drought impacts.

- Instream flow purchases would be cheaper than
“building” instream flows with storage.

- Fish passage projects generally pass a B-C test.



