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Executive Summary

The Mission Creek Basin, a subbasin of the Wenatchee River Basin, suffers from low streamflow in
the late summer and fall, and from a limited reserve of water for permit-exempt groundwater uses.
To address these two water needs, Chelan County Natural Resources Department (CCNRD) is
working with local landowners to evaluate options for improving water supplies for both instream
uses and modest continued growth of rural domestic uses. CCNRD hired Aspect Consulting, LLC
(Aspect) to conduct an appraisal analysis of options to improve flow in Mission Creek.

The Mission Creek Flow Improvement Appraisal (Appraisal) evaluates eight alternatives to meet
these goals:

1) Water banking (e.g., retiring a small, existing irrigation use to provide for additional rural
domestic growth)

2) Converting some surface water users to greater reliance on groundwater

3) Converting some surface water users to a pump station on the Wenatchee River—with an
equal quantity of their surface water rights converted to the State Trust Water Right Program

4) Converting some surface water users to a different source from regional water systems, such
as the Icicle-Peshastin Irrigation District (IPID) or City of Cashmere

5) Augmenting critical season low flows with a harvest-time pump-and-dump of groundwater
into Mission Creek

6) Mitigating new impacts of permit-exempt uses through small off-channel storage

7) Mitigating new impacts of permit-exempt uses through stream restoration with alluvial water
storage

8) Exchange of permit-exempt debits on the Mission Basin reserve to the Wenatchee River
Basin reserve through modification of basin divides based on the hydrogeology

These alternatives were studied at varying levels of analysis. Some, like a new Wenatchee River pump
station and pipeline supply to Mission Creek (Alternative 3), are at the conceptual stage. Others, such as
streamflow augmentation through a harvest-time pump-and-dump (Alternative 5), alluvial water storage
(Alternative 7), and source exchange (Alternative 8), have proceeded to pilot stage.

Conceptual-level cost estimates are presented in Table ES-1. The cost estimates reveal a large difference
in costs per acre-foot due to the range of scale offered by each alternative. Some alternatives are only
suitable for expanding the domestic reserve (e.g., Alternative 1). Others can affect real and measurable
change in the Mission Creek hydrograph during low-flow periods (e.g., Alternatives 3 and 4). The
alternatives are not mutually exclusive. CCNRD could combine the alternatives or phase them in for
incremental success over time.

PROJECT NO. 120045-011A « JULY 9, 2018 ES-1
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Table ES-1. Cost Estimate Summary?

Cost per
Capital 20-year Permitting Acre-
Alt Description Cost O&M Costs Total Costs Foot
1 Water Banking? $125,000 - $12,500 $137,500 $6,000
Surface Water Right to
2 Groundwater Transfer? - $24,000 $25,000 $49,000 $27,000
Wenatchee Pump
3 Exchange® $9,235,000 | $1,940,000 | $244,000 | $11,419,000 | $20,000

4A | Regional Water Provider® | $4,436,000 | $700,000 $122,000 | $5,258,000 $9,200

Regional Water Provider
4B w/ JSDC Conversion® $4,616,000 | $700,000 $131,000 | $5,447,000 $9,500

Groundwater Streamflow

5 Augmentation? $266,000 $180,000 $25,000 $471,000 $8,400
Localized Reservoir Flow
6 Augmentation® $416,000 $160,000 $40,000 $616,000 $57,600
7 Alluvial Water Storagef $91,000 $60,000 $12,000 $163,000 $8,300
8 Reserve Exchange? $0 $0 $0 $0 $0
Notes:

a) Cost estimate details are provided in Appendix F.

b) Costs reflect bank seeding for 23 acre-feet as shown in Table 6, costs do not include administrative and start-up
costs.

c) Costs based on irrigation of 5 acres of pears with microspray, approximately 12 acre-feet per year; does not
include costs for drilling new well, O&M over 20-years does include replacement of pump.

d) Alternatives 3 and 4 are based on providing irrigation supply for 250 acres of pears with cover using microspray.

e) Harvest period only.

f) Cost estimate is based on construction of a 10 acre-foot lined reservoir.

g) Costs reflect streamflow restoration of an 8,450-foot section that averages 60 feet wide with a 1- to 4.5-foot-deep
incision and 4.1 percent gradient.

h) Costs assumes implementation is conducted through existing accounting and reporting program.

While the alternatives reviewed are not yet prioritized, there is sufficient information to make
recommendations for further study and implementation of projects.

The recommended alternatives to increase the domestic reserve in the Mission Basin are a combination
of water banking, surface water right conversion to groundwater, construction of a small off-channel
reservoir, alluvial water storage, and updating the basin boundaries (Alternatives 1, 2, 6, 7, and 8).
Alternative 8, the reserve exchange, is the lowest-cost option to extend the existing reserve. This
alternative, with Washington State Department of Ecology’s (Ecology) approval, provides short-term
relief under the existing reserve and rule framework while additional efforts are pursued.

ES-2 PROJECT NO. 120045-011A « JULY 9, 2018
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Increasing late season streamflows is much more challenging and require regional efforts identified in
Alternatives 3, 4a, and 4b. These alternatives are multimillion dollar projects and are not carried forward
as recommended alternatives for an initial phase of work. Table ES-2 provides a summary of costs
associated with the recommended alternatives evaluated in this appraisal-level analysis. The combination
of projects shown in Table ES-2 is expected to cost approximately $748,000.

Table ES-2. Recommended Pilot Project Year-One Cost Estimate Summary

Costs
Capital 1l-year Permitting per
Alt | Description Cost 0&M Costs Total Costs Acre-
1 Water Banking $125,000 - $12,500 $137,500 $6,000
Surface Water Right to
2 Groundwater Transfer - $15,000 $25,000 $40,000 $26,200
Localized Reservoir
6 Flow Augmentation $416,000 $8,000 $40,000 $464,000 $42,400
7 Alluvial Water Storage $91,000 $3,000 $12,000 $106,000 $5,100
8 Reserve Exchange -- -- -- -- --
Total $632,000 $26,000 $89,500 $748,000
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1 Background and Purpose

The Chelan County Natural Resources Department (CCNRD) has long been concerned with
improving the health of the Mission Creek Subbasin (Mission Basin). With the onset of watershed
planning in the Wenatchee River Basin, CCNRD has expressed a preference for the development of
water-resource solutions that both enhance instream flows and preserve opportunities for modest
(e.g., estimated at 1.38' to 2.19° percent) residential growth, to avoid a regulatory closure of Mission
Basin.

The Mission Basin provides water for agriculture within the Mission, Brender, and Yaksum valleys.
It is also home to approximately 21 percent of the total population within the Wenatchee River Basin,
including a portion of the City of Cashmere, and is an area that continues to experience growth. The
uppermost portion of the watershed is largely managed by the U.S. Forest Service (USFS) and
includes some privately owned forest. The lower watershed is dominated by commercial agriculture
and urban development.

Mission Creek has a history of very low streamflow and water quality issues. The creek is included
on the 303(d) listing for instream flow, Dichlorodiphenyltrichloroethane (DDT)/
Dichlorodiphenyldichloroethylene (DDE), fecal coliform, temperature, dissolved oxygen, and pH.
Limited water availability for out-of-stream uses and low stream flows in the Mission Creek
Watershed were identified as high priorities by the Wenatchee Watershed Planning Unit (WWPU) in
their 2006 Wenatchee Watershed Plan (WWPU, 2006). The plan made recommendations that
resulted in the updated Wenatchee Instream Resource Protection Program (Washington
Administrative Code [WAC] 173-545) that established minimum instream flows and set aside a
0.03 cubic feet per second (cfs) reservation of water for future development (reserve). Figure 1
depicts the minimum instream flows with the daily median discharge from 2003 through 2016 of
Mission Creek measured at Washington State Department of Ecology’s (Ecology) control station
45E070, which excludes Brender Creek.

The reserve established in the 2008 rule amendment (WAC 173-545-90) was intended to provide
domestic water supply for 2 years. However, growth was slower than anticipated; and after 2 years,
only approximately 15 percent of the reserve was used (Dally, 2011a). An updated audit of permit-
exempt uses in all of the Wenatchee subbasins concluded that the Mission Basin reserve would be
fully depleted in approximately 2014 (Aspect, 2013), and is updated here in Chapter 9 and Appendix
E.

In response to the pressures on instream and out-of-stream uses in the Mission Basin, CCNRD began
engaging with local stakeholders to help identify viable solutions to the water supply issues. These
included numerous landowner meetings, which led to development of the alternatives presented in
this appraisal for increasing streamflow and increased water availability for growth.

! Washington Office of Financial Management high estimate for Chelan County, plus additional growth as used in
the 2006 Wenatchee Watershed Plan.

2 Washington Office of Financial Management high estimate for Chelan County used in the Wenatchee Coordinated
Cost Reimbursement.
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Median Daily Discharge (WY2003 to 2016) and Minimum Instream Flow
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Figure 1. Ecology Station (45E070) and Minimum Instream Flow Hydrographs
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The following discusses the regulatory context, hydrogeologic environment, and habitat and water
quality conditions of the Mission Basin.

1.1 1983 Instream Resource Protection Program

The Instream Resources Protection Program (IRPP) for the Wenatchee River Basin, Water Resource
Inventory Area (WRIA) 45, was established to protect water quality, wildlife, fish, and other
environmental values, as well as aesthetics, recreation and navigation, and to meet certain future out-
of-stream water needs. Under Chapter 173-545 WAC, the IRPP effectively limits, and in some cases
prohibits, the further issuance of consumptive water rights that could affect instream flows in stream
reaches. Originally adopted in 1983, the IRPP specified minimum instantaneous flows in reaches
defined by five control stations located throughout the basin. When instream flows are not met,
approximately 45 junior water rights (those with a post-1983 priority date) are required to
discontinue use until flows in the stream are higher than those specified in the IRPP. Regulation of
junior water rights occurs in approximately 6 out of every 10 years. The only purpose of use not
subject to interruption under the 1983 IRPP was single domestic and stock watering uses (except
feedlots).

1.2 2008 IRPP Update

As part of the watershed planning process, the WWPU recommended that the existing 1983 IRPP be
amended (effective January 2008) to include a quantity of water not subject to regulation when
instream flows are not met. Through an overriding consideration of the public interest (OCPI)
determination®, the updated 2008 IRPP established a total reservation of 4.0 cfs of consumptive-use
impacts for the Wenatchee River mainstem and all tributaries (reserve). The mainstem reservation
includes up to 1.0 cfs for the upper mainstem and tributaries (i.e., above Tumwater Canyon), and 3.5
cfs for the lower mainstem and tributaries (but limited to a total of 4.0 cfs), based on an overall
habitat loss of not more than 1.5 percent. In addition, each tributary reservation is limited to the
amount of water required to meet projected 2025 demand, or that which would result in not more
than 1 percent habitat loss—whichever is greater.

Specific to Mission Creek, the reservation is limited to a reduced short-term interim quantity until the
following conditions are fulfilled:

e The interim reservation is limited to 0.03 cfs, which was to terminate after 2 years (ending
2010). A cumulative impacts assessment would then be used to determine if outdoor water
use associated with post-1983 permit-exempt use interferes with the flows established in the
1983 IRPP. Additional rulemaking would be required to increase the quantity of the Mission
Reservation.

Although the interim period for the reservation has expired, the reserve was only estimated to
be approximately 24 percent allocated (Dally, 2011b). Therefore, Ecology and CCNRD

3 Although the Supreme Court subsequently held that Ecology did not have the ability to create reserves of water
under instream flow rules in the Swinomish decision (2013), the Washington State Legislature subsequently
confirmed the reliability of the reserve created by Ecology in WAC 173-545 under Senate Bill 6513.
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mutually agreed to extend the interim reserve until the quantities are fully allocated, or until
rule making is initiated.

1.3 Domestic Reserve

As specified by WAC 173-545-090(1)(c), beneficial use of the reserve is limited to permitted and
permit-exempt uses consisting of domestic irrigation associated with a residence; domestic water
requirements associated with municipal, commercial, and industrial purposes; and stock water.

The Wenatchee Reserve Accounting Review (Aspect, 2013) estimated reserve allocation to permit-
exempt uses through 2025 using actual consumptive water-use rates in the historic low-flow month
of September and residential growth projections from the Watershed Management Plan (WWPU,
2006).

The minimum quantity of reserve required to develop homes that are supported exclusively by
exempt wells was estimated to be 0.75 cfs. This leaves approximately 3.25 cfs available for new
water right appropriations under the reserve after permit-exempt needs are satisfied through the
Year 2025 (Aspect, 2013). The Mission Basin is subject to an interim reserve of 0.03 cfs (13.5
gallons per minute (gpm), which was estimated to be depleted in approximately 2013 (Aspect,
2013).

1.4 Consumptive Use Analysis for Reserve Accounting

In its evaluation of reserve methodology and accounting in 2013, Aspect Consulting, LLC (Aspect
summarized how consumptive use of permit-exempt uses were tracked. The principle is to quantify
consumptive-use impacts in September to ensure that the 1 to 2 percent habitat loss in the low-flow
month (on which the reserve framework was based) was not violated (Aspect, 2013). For Mission
Creek, the following assumptions are made for tracking permit-exempt uses:

e Estimates for indoor consumptive water use for parcels using on-site sewage systems range
from 15 percent (Aspect, 2010) to 50 percent (Skagit Rule, WAC 173-503a). For Mission
Creek, an indoor consumptive use value of 30 percent (Upper Kittitas Rule, WAC 173-539A)
was initially chosen because it is relatively conservative and has precedence in a water
management policy for a local basin having climatic and geologic conditions that are similar
to WRIA 45,

e A total indoor water use of 200 gallons per day (gpd) was assumed, consistent with
recommendations in the Washington State Department of Health (WDOH) Water System
Design Manual (WDOH, 2009), and supported by average winter use in the Methow River
basin.

e Mission Creek indoor consumptive use was calculated to be 60 gpd (Aspect, 2012).

e Outdoor consumptive water use was estimated by determining the average extent of irrigation
occurring on parcels subject to the reserve and then applying an irrigation demand for a
reference crop during the month of September. For Mission Creek, average lawn size was
determined to be 0.072 acres (approximately 3,000 square feet).
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e Total consumptive use per permit-exempt use in Mission Creek averages
630 gpd per residence in September consumptive-use equivalents (Aspect, 2013). This means
that for a 0.03 cfs reserve, 30 houses can be served by the reserve.

In 2018, following passage of Engrossed Substitute Senate Bill (ESSB) 6091, Ecology developed
a guidance for estimating water use by permit-exempt wells. Based on Ecology’s recommended
assumptions an additional two parcels are served by the reserve, which extended the reserve into
2015.

1.5 Mission Creek Hydrogeology

The Project area is located in the Chiwaukum graben within the Cascade Crystalline Core of the
North Cascades geologic province. The Chumstick Formation, a nonmarine sedimentary deposit,
dominates the surficial geology. The Chumstick Formation is a white sandstone with varying
amounts of shale, conglomerate, fanglomerate, and rare siliceous tuff (Tabor et al., 1982). The
Chumstick Formation has undergone deformation resulting is sedimentary beds dipping steeply
west-northwest. Subsequent weathering (e.g., erosion) has resulted in the present landscape, with
deeply incised north-south trending canyons, and deposition of recent alluvial deposit in the valley
bottom.

CCNRD conducted groundwater-surface water monitoring in 2008/2009 to evaluate the interaction
between Mission Creek and the shallow aquifer. These data suggest that most of Mission Creek is a
losing reach with exception of the Yaksum Creek confluence (Ecology, 2003; AMEC, 2010).
Streamflow monitoring for the pilot project conducted as part of this appraisal reached a similar
conclusion, except a potential gaining reach was detected above Sherman Canyon.

Brender Creek was not included in the 2008/2009 CCNRD effort nor the 2016 pilot studies;
however, the lower portion of Brender Creek was evaluated as part of Alternative 8. Long-term
visual evidence by CCNRD, City of Cashmere, and IPID suggest that Brender Creek flow is very
consistent, even at low flow. Springs are noted on U.S. Geological Survey topographic maps;
therefore, it is likely groundwater influences Brender Creek through the canyon.

Yaksum Creek was also not included in the 2008/2009 CCNRD effort nor the 2016 pilot studies.
Local landowner input would likely be needed to begin baseline characterization of this tributary to
Mission Creek.

1.6 Mission Creek Storage Assessment

In 2006, the County completed a Multipurpose Water Storage Assessment in the Wenatchee River
Watershed (MWG, 2006). Several off-channel and lake-enhancement projects were identified as
potential opportunities to augment storage in the Mission Basin. All proposed project sites had a
high cost-per-acre-foot relative to current state and federal storage investments (e.g., ranged in cost
from $8,000 to $57,800 per acre-foot). The primary issues regarding these projects are funding
limitations and permitting challenges, as they are located on federal land managed by the USFS
with restrictions on development. They also provide a small benefit in terms of water supply (0.5 to
1.0 cfs per project for 30 days).
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1.7 Fish Use of the Mission Basin

The Mission Basin is a spawning area for steelhead and contains spawning and rearing habitat for
steelhead and coho salmon. It is also a potential rearing area for spring Chinook salmon, although
no known spawning has been observed. The Washington Department of Fish and Wildlife
(WDFW) tracks fish presence in Mission Creek. The following preliminary data were available for
adult steelhead for 2015:

e Lower Mission Creek (as of May 12, 2015): 13 wild steelhead and 3 hatchery fish detected.
Overall estimates included 97 wild and 22 hatchery fish.

e Upper Mission Creek (as of May 2, 2015): Overall estimates included 23 wild steelhead and
15 hatchery fish.

e Sand Creek (as of May 2, 2015): five wild steelhead were detected. Overall estimates
included 37 wild fish.

1.8 Habitat in the Mission Basin

The “Upper Columbia River Regional Technical Team (UCRRTT) Biological Strategy to Protect
and Restore Salmonid Habitat in the Upper Columbia Region” (Biological Strategy; UCRTT,
2014) contains habitat information for Mission Creek. Appendix E of UCRTT 2014 document
contains factors affecting habitat conditions, including:

e Channelization of lower Mission, Brender, and Yaksum creeks
e Loss of channel sinuosity and floodplain function

e Low or nonexistent flows with associated high instream temperatures in lower Mission Creek
disrupt distribution and abundance of native species, particularly in summer

e Degraded water quality and increased sediment delivery
e Soil compaction
WDFW performed weighted usable area (WUA) evaluations for Mission Creek in 2013. Two sites

were evaluated: one near river mile (RM) 8.0 and the other at RM 2.5. The results of this study are
not available at this time.

1.9 Fish Passage Barriers in the Mission Basin

The Biological Strategy identified several culverts throughout the watershed that are passage barriers
when flows in Mission Creek are available. A fish-barrier inventory was completed for CCNRD by
Harza/BioAnalysts in 2005. In 2008, CCNRD asked the UCRRTT to do a barrier prioritization to
help inform CCNRD on how best to target fish-barrier removal projects. CCNRD has this
information on file.
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1.10 Water Quality in the Mission Creek Basin

The Wenatchee Basin is the subject of a Total Maximum Daily Load (TMDL) allocation. TMDL
documents are available on Ecology’s website. Mission Creek and tributaries are listed for
temperature, fecal coliform, and DDE/DDT.

1.11 Summary

This appraisal analysis evaluates options to improve instream flow and establish a domestic reserve.
There are habitat, fish passage, and water quality problems that stakeholders will have to address.
The priority is to increase streamflow in Mission Creek as a first step and allow for minimal
continued growth within the Mission Basin.

PROJECT NO. 120045-011A « JULY 9, 2018 7
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2 Alternative 1 — Water Banking

Water banking may offer options to extend the reserve for permit-exempt uses in Mission Creek and
provide some limited stream-flow improvement. The water bank acts as an intermediary, bringing
together buyers and sellers of water rights with predictability on the validity of the water right, the
geographic area where it can be used, and for what purposes (e.g., domestic, commercial). The
overall goal of a water bank is to facilitate water transfers using market forces. In Washington State,
the legislature has identified additional objectives of water banking in Revised Code of Washington
(RCW) 90.42.100, which include:

e Making water supplies available when and where needed during times of drought

e Improving streamflows and preserving instream values during fish-critical periods

e Reducing water transaction costs, time, and risk to purchaser

e Facilitating fair and efficient reallocation of water from one beneficial use to another

e Providing water supplies to offset impacts related to future development and the issues of
new water rights

e Facilitating water agreements that protect upstream community values while retaining
flexibility to meet critical downstream water needs in times of scarcity

Some of the analysis for this alternative was adapted from similar water-banking efforts Aspect has
led or coled in such locations as Kittitas County and Spokane County for the 2016 Water Supply and
Demand Forecast, and for private water banks, and modified for applicability to Mission Creek.
Specific bank operation and administration decisions will need to be made by CCNRD as described
in greater detail herein. Additional background on water banking is provided in Appendix B.

2.1 Water Banking Defined

The traditional definition for water banking is an institutional mechanism used to facilitate the legal
transfer and market exchange of water (Clifford et al., 2004). However, the term “water banking” is
used to refer to a variety of water management practices that extend beyond the traditional definition.
Although water-banking definitions and approaches differ, the common goal is to move water to
where it is needed most.

2.2 Water Bank Functions

Water bankers provide various services to meet instream and out-of-stream water demands. The type
of water-bank model used, and the problems being solved will have case-specific governance factors
dictated by individual trust water right agreements with Ecology and county code. There are four
structural/ownership models of water banking that have emerged in Washington. These different
structures are generally based on funding type, bank administration, and bank purpose:

1) Public (e.g., Kittitas County Water Bank, City of White Salmon Water Bank)
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2) Quasi-government (e.g., Dungeness Water Bank, which is a county/non-profit partnership)
3) Nongovernmental Organizations (NGO) (e.g., banks managed by Washington Water Trust)
4) Private (e.g., Upper Kittitas water banks, which operates for profit)

In the Mission Basin, a water bank operated by CCNRD that builds on the existing reserve
framework would be the most straightforward to implement.

2.3 Incentives for Water Bank Participation

There are a number of reasons why existing and future water users in the Mission Basin would
potentially participate in a water bank. The incentives are related to a number of factors, some of
which are still in flux given potential Legislative actions. Incentives for participation include:

e Mitigation source for new exempt wells. With the reserve in WAC 173-545-090 for the
Mission Basin nearing depletion, a water bank could allow continued exempt uses to occur.

e Interruptibility of new water-right permits. The adoption of the instream flow in Mission
Creek means that the only new water rights issued in Mission Creek would be interruptible
due to low-flow conditions during most summer weeks of the year. A water bank could
provide a mitigated source of water for new permits.

e Existing interruptibles. There are seven existing interruptible water-right holders that might
seek greater reliability of water use, depending on crop choices. A water bank could offer
options to transition to noninterruptible uses.

2.4 Water Bank Operational and Management Considerations

There are a number of operational and management elements that must be considered when
considering the “business” of developing and managing a water bank. Those elements include water
banking roles, services, business decisions, and design. These elements are important because they
will dictate who the water bank serves, water-bank pricing, sustainability and longevity, and
managing the resource amongst other competing demands. Table 1 summarizes some of the key
banking functions and the potential departments within each county that could have a participatory
role:

Table 1. Summary of Potentially Affected County Departments under Water Banking

Chelan County Formation Operations Management
Natural Resources Department X X X
Auditor X X
Treasurer X X

Public Works X X
Assessor X

Community Development X X X
Flood Control Zone District
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2.5 Opportunities for aTargeted Water Right Purchase

Aspect evaluated potential rights that could seed a water bank in the Mission Basin. These same
rights have the potential to assist in several other alternatives being evaluated in this appraisal,
including surface-to-ground transfers or being exchanged for another source (e.g., regional purveyor,
Wenatchee pump station). Based on a review of Ecology’s water-right files, the following water
rights were determined to be large enough to warrant consideration for inclusion in this appraisal.
Table 2 and Figure 2 provides a summary of these rights.

Table 2. Select Surface Water Rights

Water Instant. | Instant. Annual
Water Right Right Priority Rate Quantity Volume |Irrigated
Number Type Date (cfs) (gpm) (acre-feet) | Acres Purpose

S4-004798CL Claim L 372 320 150 DG IR ST
S4-070227CL Claim L 0.08 160 40 IR ST
S4-061757CL Claim L 1.6 40 DG IR
S4-113247CL Claim L 11 17.6 40 IR
S4-028032CL Claim L 120 28 IR
S4-151518CL Claim L 60 13 27 IR
S4-103438CL Claim L | 1/01/1885 0.4 102 32 IR ST
S4-033395CL Claim L 0.313 113 25 IR
S4-300897CL Claim 1 5 24.8 IR
SWC08901 Cert 1/11/1963 0.41 80 20 DS IR
S4-093712CL Claim L 25 15 20 IR
S4-115791CL Claim L 20 DG IR
S4-200113CL Claim L 100 70 20 IR
S4-032694CL Claim L 0.5 80 20 IR
S4-040923CL Claim L 1 64 16 IR ST
S4-118425CL Claim L 120 32 16 IR
S4-038034CL Claim L 0.16 61 15 DG IR
S4-136262CL Claim L 50 10 12 IR
S4-007884CL Claim L 40 IR
S4-122677CL Claim L 0.12 10 10 IR
S4-200126CL Claim L 26 35 10 IR
S4-116134CL Claim L 60 40 10 IR
S4-200147CL Claim L 1 10 10 DG IR
S4-200148CL Claim L 1 10 10 DG IR
S4-057797CL Claim L 36.57 7.17 IR
S4-057796CL Claim L 48.3 9.47 IR
S4-301810CL Claim 0.02 872 8.74 NR

Notes:
DG - Domestic General; IR — Irrigation; ST - Stock Watering; NR - Not Recorded
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These water rights were adapted into a map book that summarizes their attributes, locations, overlays
the authorized places of use with parcel landowners, and estimates current irrigation (Appendix A).

Aspect and CCNRD met with local landowners to review this information and determine their
interest in potentially participating in one or more of the alternatives being evaluated in this
appraisal. During the course of reviewing the map book, it became apparent that in many cases, the
actual location of irrigation did not perfectly line up with the authorized (or asserted-for claims)
places of use outlined in the map book. As such, in some cases, the estimates of current use under-
predict actual use. Generally, irrigating outside one’s place of use is still considered beneficial use
under Ecology’s Tentative Determination Policy 1120, although a change authorization is needed to
correct the irrigated area. If one of the rights in the map book were selected for acquisition, in whole
or in part, then a formal tentative determination of the extent and validity of the water right would be
accomplished at that time.

2.6 Estimated Cost

Launching a new Mission Basin water bank will include costs to seed, administer, and start up the
bank. These costs can be challenging to predict, given the uncertainty in local market conditions and
the degree to which County departments can readily integrate the new business function. For the
purposes of this analysis and building on a previous evaluation done by Aspect on potential
acquisitions for CCNRD (Aspect 2012), Table 3 depicts potential bank seeding, bank longevity, and
mitigation-certificate costs scaled by different levels of acquisition.

Because the amount of water associated with each exempt use in the Mission Basin is relatively
small, and assuming that this trend continues (or is forced to continue through banking rules), then a
relatively small irrigation acquisition could allow for modest predicted growth to continue for
decades to come. Prices would likely be affordable based on the mitigation certificate analysis and
assumptions presented in Table 3.

Permitting costs are tied to the number of water rights acquired to seed the water bank. Transactional
costs to transfer an acquired water right into the bank is estimated at $10,000 per water right with an

additional cost of $2,500 associated with trust conveyance negotiations (Table 4). Administration of

the water bank is estimated to cost 25 percent of the bank-seeding costs, or approximately $2,500 per
house or $5,500 per consumptive acre-foot. In this example, it is assumed a single transaction would

cover the quantities necessary to offset 10 acres of outdoor irrigation.
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Table 3. Bank Seeding and Potential Mitigation Certificate Costs

Reserve
guantity
Outdoor made Mission
irrigation available Basin growth
covered (September rate from Years
under an consumptive Watershed reserve
alternative use Number of Management | depletion | Reserve Bank
authorization | equivalents, homes Plan is depletion Seeding
(acres)! cfs) supported? (homesl/year) | delayed date® Costs*
1 0.005 5 6.9 1 2018 $10,000
2 0.01 10 6.9 1 2018 $20,000
3 0.015 15 6.9 2 2019 $30,000
4 0.02 20 6.9 3 2020 $40,000
5 0.025 26 6.9 4 2021 $50,000
6 0.03 31 6.9 4 2021 $60,000
7 0.035 36 6.9 5 2022 $70,000
10 0.05 51 6.9 7 2024 $100,000
15 0.075 77 6.9 11 2028 $150,000
20 0.1 102 6.9 15 2032 $200,000
25 0.125 128 6.9 18 2035 $250,000
30 0.15 153 6.9 22 2039 $300,000
35 0.175 179 6.9 26 2043 $350,000
Notes:

1 The Interim Mission Basin reserves are established as 0.03 cfs. Alternative authorizations might include water from
irrigation purveyors, state-based water rights, water banking, etc.

2 Number of homes supported considering combined indoor and outdoor September consumptive use per residence
of 0.00098 cfs (630 gpd) for Mission Creek Basin (Aspect, 2013).

3 Mission reserve was originally estimated to be depleted in 2013 (Aspect, 2013).
4 Acquisition is estimated at $10,000 per acre, and water bank administration is anticipated to be quarter the cost of

bank seeding.

Table 4. Water Banking Cost Estimate Summary

Costs per
Capital 20-years | Permitting Total Acre-
Alt Description Cost 0&M Costs Costs Foot
1 Water Banking? $125,000 -- $12,500 $137,500 $6,000
Notes:

a) Costs reflect bank seeding for 23 acre-feet as shown in Table 3; costs do not include administrative and start-up

costs.
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2.7 Recommendations and Next Steps

Water banking is a viable option for extending the Mission Basin reserve and providing opportunities
for new growth. As shown in Table 4, a modest investment to seed a water bank could supply
domestic water for new growth for years to come. It offers some limited benefit to improving
instream flows as well. However, the magnitude of water needed to meet instream flow targets is
substantially higher, so it is unlikely that water banking alone would be a solution for both of the
issues (instream and out-of-stream) currently facing Mission Creek. Likely, water banking, in
conjunction with another option would be most beneficial.

In order to launch a water bank for the Mission Basin, Aspect recommends the following key next
steps:

1)

2)

3)

4)

5)
6)

7)

Meet with local stakeholders, including landowners who have rights that could seed the bank
to discuss how the bank would operate and quantities of water targeted.

Meet internally with County departments to review how new bank procedures would overlay
with current county business practices.

Meet with Ecology to discuss how a trust water agreement and permitting framework would
be developed.

Identify a revenue source for an initial acquisition. Establish cost-recovery guidelines, so the
bank can be self-sustaining after initial seeding is complete.

Network with local landowners or run an auction to identify and acquire a water right.

Use the conservancy board or a front-loaded application process with Ecology to move the
water right into trust and secure a trust water agreement for its management.

Develop outreach materials and building permit guidelines to offer new mitigated rights in
the Mission Basin.

14
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3 Alternative 2 — Surface Water Right to Groundwater
Transfer

Transferring water users relying on surface water rights from Mission Creek to groundwater sources
could improve instream flows in Mission Creek by retiming the impact to streamflows due to
irrigation

This transfer is dependent on whether increased groundwater use is reliable, valid rights exist for
transfer, current or new wells are authorized, and landowners are willing to voluntarily participate in
such a program (or can be incentivized to do so).

3.1 Hydrogeologic Framework

A conceptual hydrogeologic framework was created to evaluate the merits of this alternative relative
to the other alternatives in this appraisal. This framework includes the following attributes and
assumptions:

e Approximately 9 gpm per acre is necessary for peak water demand.
e Atypical orchard is a 10-acre block and a single well will serve each block.

e Well separation distance is approximately 500 feet, due to size of orchard blocks and
geography of the Mission Creek canyon.

e Specific capacity of the typical well completed in the semiconfined Chumstick Formation is
0.3 gallons per minute per foot (gpm/ft), and 3.9 gpm/ft for wells completed in the
semiconfined alluvial aquifer.

The low transmissivity of the Chumstick aquifer requires well completion depths capable of
providing 320 feet of available drawdown and sufficient separation or pumping schedule to limit
pumping interference, or impairment to surrounding groundwater users. The semiconfined alluvial
aquifer is limited in horizontal and vertical extent, which reduces the number of wells that can
sustainably pump groundwater from the aquifer.

3.2 Permitting Strategy

There are two potential strategies for implementing this alternative: 1) reliance on existing
groundwater rights, or 2) issuing new groundwater rights mitigated by an existing surface water
right.

The first strategy is the easiest to permit. This strategy requires a landowner that has a surface and a
groundwater right (perhaps in a primary/supplemental relationship). In this scenario, they could defer
pumping their surface right (or donate it to trust) and have greater reliance on their groundwater
right. A number of landowners we coordinated with have both surface supplies and wells that they
use conjunctively to meet their irrigation demand.

A second strategy requires issuance of a new, water-budget neutral, groundwater right, either because
no groundwater authorization exists now, or the groundwater authorization is smaller than the full
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irrigation demand currently supplied by surface supplies. This strategy is possible if Ecology
concludes the groundwater withdrawals be offset by a trust conveyance of surface supply on Mission
Creek (e.g., water-budget neutral).

3.3 Candidate Water Rights

The most suitable candidates are water right holders that have both a surface water and groundwater
right. The ideal candidate will have existing infrastructure to allow for conversion during the critical
season to switch from their surface water diversion to an irrigation well.

The surface water right map book, summarized in Appendix A provides an overview of potential
candidate water rights. Next steps include identifying groundwater rights in the Mission Basin and
engaging stakeholders to assess favorability with piloting a temporary conversion.

3.4 Estimated Cost

Costs under this alternative are presented in Table 5 and include permitting costs, construction
conversion costs, and pumping costs:

e Permitting Costs: Permitting could span the range from a short-term donation for a simple
1-year pilot, to a full conservancy board or front-loaded permit authorization for a new
groundwater permit coupled with a permanent trust conveyance of the surface water right.
For the purposes of this appraisal, we assume the permitting cost range could be on the order
of $5,000 for a pilot to $25,000 for a full conversion.

e Construction Conversion Costs: Construction costs could be essentially zero if a farmer has
existing infrastructure in place, to on the order of $85,000 if a new well* needs to be
constructed.

e Pumping Cost: Converting a farmer from a gravity to a pumped supply will likely require
some kind of stipend, either annually or as one-time cost to cover pumping operation and
maintenance costs. For a 5-acre supply, increased O&M would be on the order of $460 and
S0 a one-time cost of $24,000—to cover replacement of pump with 15-year life is considered
to cover a 20-year pumping effort (no stipend provided thereafter).

4 Example new well construction presumes an 8-inch-diameter well completed to a depth of 400 feet below ground
surface, and a 7.5 to 10 horsepower (hp) pump capable of supplying 5 acres of orchard.
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Table 5. Surface Water Right to Groundwater Transfer Cost Estimate Summary

Capital 20-years Permitting Costs per
Alt Description Cost o&M Costs Total Costs | Acre-Foot
Surface Water Right to
2 Groundwater Transfer? -- $24,000 $25,000 $49,000 $27,000
Notes:

a) Costs based on irrigation of 5 acres of pears with microspray, approximately 12 acre-feet per year, does not
include costs for drilling new well, O&M over 20-years does include replacement of pump.

3.5 Recommendations and Next Steps

Aspect recommends that CCNRD:

e Work with the landowners with whom a positive relationship has been built to identify a

volunteer who will participate in a pilot project for a surface to ground transfer.

Identify a landowner with surface water right and groundwater right.

Perform due diligence on surface water right for transfer to ground.

suitable for supplying water demand during low-flow periods (July through September).

Such an effort will allow CCNRD to better scope the likelihood that this alternative should be
included in the overall mix of projects designed to benefit Mission Creek instream flow and

extension of the domestic reserve. Such a next step could likely be accomplished at a low initial cost
and provide a high value of practical learning about the groundwater reliability and cost of full-scale
implementation. Given the low yield from wells completed in the Chumstick Formation, this
alternative is more feasible when combined with a small reservoir storage for satisfying peak

demand.

Perform due diligence on well and infrastructure to determine if the existing infrastructure is

PROJECT NO. 120045-011A « JULY 9, 2018

17



ASPECT CONSULTING

4 Alternative 3 - Wenatchee Pump Exchange

Some watersheds have solved tributary instream flow and out-of-stream pumping issues by
evaluating pump stations that exchange mainstem water to tributary water uses. For example, similar
situations exist in the Wenatchee Basin with the Pioneer Water Users Association pump station
(constructed), IPID Pump Station (in evaluation under the Programmatic Environmental Impact
Statement [PEIS]), and Cascade Orchard Irrigating Company (also in PEIS evaluation). Under this
scenario, Aspect prepared a conceptual summary of how a pump station on the Wenatchee River
could be used to supply existing Mission Creek surface water users by piping water from the
Wenatchee River, and leaving existing Mission Creek supplies in trust to offset those diversions. The
potential benefits of this alternative include:

1) Provide instream flow benefit in Mission Creek through the exchange of water from the

Wenatchee River and the cessation of Mission Creek diversions.

2) Provide instream flow benefit in Mission Creek through direct augmentation (e.g., pump-and-

dump) of Wenatchee River water (subject to water quality and fish-attraction considerations).

3) Provide extension of the domestic reserve by allowing Mission Creek water users to debit the

Wenatchee mainstem reserve instead of the smaller Mission Basin reserve.

4.1 Engineering Framework

A conceptual engineering framework was created to evaluate the merits of this alternative relative to
the other alternatives in this appraisal. This framework includes the following attributes and
assumptions:

A new surface water pump station along the Wenatchee River with a combined motor output
of approximately 600 hp.

A flow rate capacity of approximately 2,600 gpm at 660 feet (total dynamic head [TDH]) to
serve a target of 250 acres.

Providing end-of-line service pressures of approximately 50 pounds per square inch (psi) at
the southern limit of irrigated acreage in Mission Creek drainage (Mission Creek Subarea).

While the exact location of a proposed pump station was not evaluated, there appears to be
suitable candidate sites near the confluence of Mission Creek and the Wenatchee River.

Infrastructure would include concrete pump structure (e.g., wetwell), vertical turbine pumps,
fish screens, power supply, and controls.

Approximately 8,000 linear-feet (LF) of 16-inch-diameter pipeline would be required from
the pump station to the Mission Creek Subarea. It is assumed that this pipeline would be
high-pressure rated (300-psi) steel pipeline through developed urban roadway corridors.

Within the Mission Creek Subarea, an additional 12,500 LF of 16-inch-diameter polyvinyl
chloride pipe (PVC); 6,250 LF of 12-inch PVC; and 6,250 LF of 8-inch PVC would be

18

PROJECT NO. 120045-011A « JULY 9, 2018



ASPECT CONSULTING

required to extend service to the southern limit of existing irrigated acreage within the
Mission Creek Subarea.

On-farm improvements (e.g., filter, screens, and connections) were not included in the cost
estimates, but could be required depending on water-quality concerns. We understand that

some farms already have these improvements in place to deal with water-quality issues on

Mission Creek.

In this analysis, Aspect did not attempt to locate a specific alignment, as that would likely
need to be negotiated with individual landowners to ensure appropriate easements could be
obtained and to minimize disturbance to existing orchards and properties. This would be
completed if this alternative moved forward into a feasibility study.

4.2 Permitting Framework

Of the alternatives considered in this appraisal, this alternative would require the most expansive
permitting authority. These would include a myriad of construction-related permits, as well as new
water-right permit authority. For water-right permit authority, each of the Mission Creek users
accepting water from a pipeline exchange would convey their water rights into trust (requiring a
Report of Examination (ROE) for each right and a trust water agreement), and the new pump station
would require a new permit. If the permit were managed in conjunction with the trust conveyances, it
should be water-budget neutral and not conflict with the Wenatchee Instream Flow rule.

Permits associated with this alternative would likely include the following:

Multiple water-right permits (trust, diversionary)

Section 10/Section 404 permit (U.S. Army Corps of Engineers [USACE])
Hydraulic Permit Approval (WDFW)

Section 401 Water Quality Certification (Ecology)

Shoreline Substantial Development Permit

State Environmental Policy Act (SEPA) Determination

Critical Areas Ordinance Compliance

Floodplain Development Permit

Other general local (city and county) permits (e.g., building, fill and grade, right-of-way)

4.3 Estimated Conceptual Cost

Costs under this alternative are presented in Table 6 and include permitting, construction, and
pumping costs:
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Permitting Costs: Permitting costs would be high due to the number of permits required and
transfer of water rights into trust to mitigate for diversion from the Wenatchee River.
Assuming an overall permitting estimate of 5 percent of the project cost, permitting costs are
estimated at $244,000. SEPA scoping would be helpful for this project to better estimate
permitting levels of effort.

Construction Costs: Construction costs would be substantial due to construction of a new
pump station and pipeline to serve Mission Creek water users. The conceptual capital cost is
$9,235,250.

Pumping Costs: The annual costs to deliver water to Mission Creek users is estimated at
$97,400. Of this, $57,000 are attributed to power consumption.

Table 6. Wenatchee Pump Exchange Cost Estimate Summary

Costs per
Capital 20-years | Permitting Acre-
Alt Description Cost 0&M Costs Total Costs Foot
Wenatchee Pump
3 Exchange? $9,235,000 | $1,940,000 | $977,000 | $12,152,000 | $20,000
Notes:

a) Based on providing irrigation supply for 250 acres of pears with cover using microspray.

4.4 Recommendations and Next Steps

This alternative represents both the most significant opportunity to solve problems long-term and the
most expensive and challenging to implement. Landowner interest in this alternative was only
marginal, which could make it difficult to obtain funding. Although this project is not fatally flawed,
given the potential for other alternatives to make incremental progress in meeting the Appraisal
objectives, Aspect recommends this alternative be deprioritized to later phases of implementation. If
implementation of the other alternatives results in unsatisfactory progress to CCNRD and other
stakeholders, then a detailed feasibility study would be the logical next step to evaluate this
alternative further. CCNRD will likely need to engage in a robust stakeholder process at that time.

20
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5 Alternative 4 — Regional Water Provider

The IPID, Jones-Shotwell Ditch Company (JSDC), and the City of Cashmere all have service areas
that overlap the Mission Basin. If these regional water purveyors can serve Mission Creek water
users, then this alternative could improve instream flows in Mission Creek. This alternative evaluates
the potential for converting existing users to these regional service providers. Figure 2 shows the
service areas of the regional water purveyors.

5.1 Icicle-Peshastin Irrigation District

The Regional Water Provider Alternative includes a new service turnout from the existing IPID canal
system near Cashmere. Based on discussion with Chelan County and IPID personnel, a new turnout
could be sited upstream of the Mission Creek siphon (see Figure 3). Service criteria and assumptions
include the following:

Providing 2,600 gpm capacity to serve 250 acres with 558 acre-feet.

End-of-line service pressures of approximately 50 psi at the southern limit of irrigated
acreage in the Mission Creek Subarea.

Gravity pressure from the canal may be sufficient to provide flow to the majority of existing
irrigated areas within the Mission Creek Subarea; however, pumping will be required for
approximately one-third of the acreage in the southern extent, due to higher elevations.

A combined pumping horsepower of approximately 50 hp and flow-rate capacity of
approximately 850 gpm at 175 feet (TDH) could be required to serve the southern extent.

The exact location of the pump station was not characterized in this phase; however, there
appear to be suitable candidate sites near the intersection of Mission Creek Road and Mission
Creek at approximately MP 3.2.

Pump infrastructure would include equipment housing (e.g., shed), centrifugal pumps,
miscellaneous plumbing, power supply, and controls.

Approximately 12,500 LF of 16-inch-diameter PVVC; 6,250 LF of 12-inch PVC; and 6,250 LF
of 8-inch PVC would be required to extend service to the southern limit of existing irrigated
acreage within the Mission Creek Subarea.

On-farm improvements (e.g., filter, screens, and connections) were not included in the cost
estimates, but could be needed depending on water quality concerns. We understand that
some farms already have these in place to deal with water-quality issues on Mission Creek.

Additional major improvements include approximately 500 LF of 20-inch-diameter standard
dimension ration (SDR) 11 high-density polyethylene (HDPE) pipe (approximately 16-inch
inside diameter) from the existing IPID canal to the Mission Creek Subarea valley floor.
Challenging construction of this element includes abovegrade configuration on steep slope
with concrete anchors.
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5.2

Construction permits associated with this alternative are the most straightforward of those considered
and primarily include local (city and county) building and right-of-way permits. However, the water-
right permitting strategy is complex, but not unprecedented. Under this alternative, IPID would only
provide such service if an equivalent amount of water were added to their diversionary authority as is
being retired (trusted) on Mission Creek. IPID has diversions on Peshastin and Icicle Creeks. If 2,600
gpm (5.8 cfs) of additional supply were added to IPID’s service area, that would create a 5.8 cfs
deficit in Icicle and/or Peshastin Creeks and a commensurate 5.8 cfs benefit in Mission Creek.

This kind of cross-tributary tradeoff has been permitted before by Ecology (e.g., Tieton to Cowiche
water-user conversions), but requires robust landowner and regulating agency coordination. Since
Icicle and Peshastin Creeks have their own water-supply limitations, this could be challenging. It
may be possible to coordinate additional conservation improvements in either Icicle or Peshastin
Creeks, such that the 5.8 cfs deficit does not accrue on that tributary, but rather on the Wenatchee
River. For example, if 5.8 cfs of savings is generated through the Icicle Strategy (PEIS ongoing)
above the Guiding Principles targeted by the Icicle Workgroup for flow augmentation in that basin,
then a similar trade-off for Mission Creek benefit may be viewed as a positive. In such an instance, a
minimum of trust conveyances from water users on Mission Creek coupled with new diversion
authority for IPID would be necessary.

Jones-Shotwell Ditch Company

5.3

JSDC has rights to irrigate approximately 400 acres in the lower Mission Basin. Although direct
service of Mission Creek water users is not practical, a variation of the IPID regional service
alternative was considered in this appraisal, which could avoid the impacts to Icicle and/or Peshastin
Creeks discussed above.

A portion of the JSDC and IPID service areas overlap. If JSDC served some of the IPID customers,
that would free up capacity in IPID’s system to serve an equal quantity of Mission Creek water users.
If water rights held by Mission Creek water users were trusted, then Mission Creek would benefit,
and it would be water-budget neutral on Icicle/Peshastin Creeks, and the Wenatchee River at the
JSDC diversion.

There would be increased costs to the JSDC system, but no additional costs associated with
permitting or leveraging improvements in Icicle/Peshastin Creeks.

City of Cashmere

54

If Mission Creek water users were served by the City of Cashmere, it could create a flow benefit in
Mission Creek. Aspect compared the map book of water rights (Appendix A) with the City’s service
area (Appendix B); very few options exist to convert such rights. The opportunities that do exist are
very low in the Mission Basin, which diminishes the value of this alternative. Since the City of
Cashmere provides treated domestic supplies and the Mission Creek users need water for agricultural
irrigation, the suitability and cost of this service was viewed as challenging. For this reason, this
regional service provided was not pursued in more detail in this appraisal.

Estimated Costs

Costs under this alternative are presented in Table 7 and include permitting, construction, and
pumping costs:
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e Permitting Costs: Of all the infrastructure-based alternatives, this alternative includes the
fewest number of permits. However, similar to the Wenatchee Pump Exchange alternative, a
number of surface water rights will be placed into the TWRP—estimated at $100,000 to
convey 10 water rights. Based on construction estimates, additional permitting costs are
estimated at $122,000. The permitting costs are estimated at $131,000 when including the
IPID-JSDC conversion.

e Construction Costs: Construction costs are substantial due to construction of a new pipeline
to serve Mission Creek water users. The conceptual capital cost is $4,435,500. Conversion of
a portion of the IPID service to JSDC adds $180,000 in construction costs for the necessary
pump station and pipeline.

e Pumping Costs: The annual cost to deliver water to Mission Creek is estimated at $35,450.

Table 7. Regional Water Provider Cost Estimate Summary

Capital 20-years Permitting Costs per
Alt Description Cost O&M Costs Total Costs | Acre-Foot

4A | Regional Water Provider? | $4,436,000 | $700,000 | $490,000 | $5,626,000 $9,200

Regional Water Provider
4B w/ JSDC Conversion? $4,616,000 | $700,000 | $526,000 | $5,842,000 $9,500

Notes:

a) Based on providing irrigation supply for 250 acres of pears with cover using microspray.

5.5 Recommendations and Next Steps

Similar to Alternative 3, this alternative represents a significant opportunity to solve problems long-
term and is expensive and challenging to implement. Landowner interest in this alternative was
marginal, which could make it difficult to obtain funding. Although this project is not fatally flawed,
given the potential for other alternatives to make incremental progress in meeting the Appraisal
objectives, Aspect recommends this alternative be deprioritized to later phases of implementation. If
implementation of the other alternatives results in unsatisfactory progress to CCNRD and other
stakeholders, then a detailed feasibility study would be the logical next step to evaluate this
alternative further. CCNRD will need to engage in a robust stakeholder process at that time.
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6 Alternative 5 - Streamflow Augmentation

Pumping groundwater to augment streamflow is an alternative that could meet both of the CCNRD
objectives for Mission Creek. Further, it could create additional instream-flow benefit and, if reliable,
could provide a basis for extension of reserve quantities. Because the hydrologic relationship
between Mission Creek and the associated aquifers is not well understood or documented, and
because this relationship is key to understanding the viability of both this alternative and Alternative
2 (Surface-to-Ground Transfers), CCNRD met with local landowners to discuss options to clarify
these issues.

During these meetings, the landowners were very receptive to greater clarity on how significantly
their wells were connected to Mission Creek, the long-term reliability of those wells, aquifer
characteristics, and the potential for implementation of this alternative in the future. The potential for
learning was so great with willing landowner participation, that a long-term aquifer test was
envisioned as a first step that could transition into a long-term “harvest-time pump augmentation
program,” wherein landowners could help augment Mission Creek with groundwater discharges from
their existing wells when those wells would otherwise be shut off during times of fruit harvest.

CCNRD met with Ecology, WDFW, and the Yakama Nation to explore options on evaluating this
alternative. CCNRD applied for and received a preliminary permit to pilot this effort in 2016
(Appendix D). Unique to the other alternatives, which were examined conceptually, Alternatives 2,
5, 7, and 8 were explored through implementation of a pilot studies; and, therefore, represent the
most intensive data collection effort relative to the other alternatives evaluated in this appraisal.

6.1 Engineering Framework

The Streamflow Augmentation Alternative includes retrofit of existing groundwater wells to allow
for seasonal pumping from groundwater to Mission Creek. To conform to available grant funding
and landowner interest, existing wells were used that were not necessarily optimum for the overall
investigation goals, but nevertheless advanced the learning of this proof-of-concept option. Five
existing irrigation were used to test the concept and evaluate aquifer conditions. Retrofit
improvements included pump replacement and reconstruction of wellheads to allow for diversion of
groundwater to Mission Creek. Combined total capacity of the wells is approximately 205 gpm (0.46
cfs).

A conceptual engineering framework was created to evaluate the merits of this alternative relative to
the other alternatives in this appraisal. This framework includes the following attributes and
assumptions for retrofitting five wells:

e Replacement of well pumps. Total combined horsepower of pumping improvement is
expected to be very small (less than 10 horsepower total).

e Replacement of well cap, including approximately 4 feet of well upper casing.

e Installation of pitless adapter fitting (and associated appurtenances) and reconstruction of
uppermost casing, cap, etc.

e New plumbing and conveyance from each wellhead to Mission Creek (approximately 1,000
LF of 2- and 3-inch-diameter PVC).
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e Installation of control valves.

e Discharge structure (energy dissipation / passive aeration).

Permitting Framework

6.3

Permits associated with this alternative are moderately complex relative to other alternatives, due to
the discharge into Mission Creek, which may require either National Discharge Pollution Elimination
System (NDPES) permit due to point discharge (if discharged to surface water) or State Waste
Discharge Permit if infiltrated prior to discharge. Other potential permits associated with this
alternative may include Underground Injection Control (UIC)—for infiltration, if performed, or
complete suite of aquatics permits (e.g., Sections 10, 401, 404, Hydraulic Project Approval (HPA),
etc.) depending on magnitude of impact to stream. General local (city and county) level permits, such
as building, and fill and grade permits, as well as right-of way, may also be required.

Estimated Costs

A conceptual cost estimate was developed using the five irrigation wells tested during the pilot study
as a proxy for typical retrofitting wells and installing the necessary infrastructure. Costs under this
alternative are presented in Table 8 and include permitting, construction, and pumping costs, as
described in more detail below:

e Permitting Costs: Permitting costs associated with this alternative are estimated based
purely on total construction costs at $25,000, and do not include cost for an individual
NPDES permit, assuming it would be exempt or covered under a general permit.

Under the potential to evaluate reallocation of exempt wells in the Mission Basin to the

Wenatchee River where appropriate, we estimate a hydrogeologic study on the order of

$35,000 would be needed, along with Ecology and stakeholder meetings and an updated
Reserve Accounting report submitted by CCNRD.

e Construction Costs: Construction costs are based on wellhead rehabilitation and installation
of small pipeline and discharge structure at the five wells tested during the pilot study, and is
estimated at $265,000, or approximately $70,000 on an individual well basis.

e Pumping Cost: Annual O&M is estimated at $9,176 for operation of five wells. The
pumping cost is estimated at $1,300 for power and associated fees.
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Table 8. Groundwater Streamflow Augmentation Cost Estimate Summary

Costs per

Capital 20-year | Permitting Total Acre-

Alt Description Cost 0&M Costs Costs Foot
5 | Streamflow Augmentation? | $266,000 | $180,000 $25,000 $471,000 $8,400

Notes:
a) Harvest period

6.4 Recommendations and Next Steps

There is potential for streamflow augmentation using groundwater wells to provide short-term
emergency drought relief along priority habitat reaches. However, augmentation is limited in the
Mission Creek Watershed due to loss of streamflow to ground (losing reaches) and trying to meet the
instream flow metric at the control station (45E070) is challenging.

The pilot study (Appendix C) found that the quantity and size of wells necessary to satisfy the peak
deficit limits the suitability of augmentation alone to improve instream flow in the Mission Creek
Watershed. Augmenting streamflow with groundwater is effective when the source aquifer can
produce a sufficient quantity of water, and the stream and source aquifer are separated by a very low
hydraulic conductivity unit (clay or sandstone). Augmentation is less effective when the source
aquifer cannot produce large quantities of water, groundwater recovery from pumping is slow, and
the stream loses water to ground. Recommended next steps are as follows:

e Identify priority habitat reaches.

e Characterize groundwater quality to determine suitability for aquatic health and recharge
pathways.

e Implement a numerical model to identify the location, timing, and quantity of streamflow
improvements and deficits. A monitoring network of new or existing wells (that satisfy
measurement quality objectives) is necessary for model calibration and testing.
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7 Alternative 6 — Localized Reservoir Flow Augmentation

Although regional storage in the Mission Basin was considered (MWG, 2006), the potential for small
on-farm storage emerged as a potential alternative during the landowner meetings. Because of the
size of reservoirs proposed, it is likely that this would be better suited to meeting the domestic
reserve expansion goal rather than instream flow augmentation, but it is possible that both could
occur.

The Localized Reservoir Flow Augmentation Alternative includes construction of small (5- to 10-
acre-foot) lined ponds, which may be used for instream flow mitigation of new exempt uses. The
concept involves pond filling during times of relative water surplus (e.g., spring freshet period) and
subsequent release, particularly during low-flow periods (e.g., late summer and fall) to offset new
consumptive appropriations.

Under this scenario, a 10-acre-foot reservoir could supply enough consumptive-use mitigation to
supply four additional houses, based on current metrics used by the County for the Mission Basin
reserve accounting (Aspect, 2013).

7.1 Engineering Framework

A conceptual engineering framework was created to evaluate the merits of this alternative relative to
the other alternatives in this appraisal. This framework includes the following attributes and
assumptions.

Filling of the ponds could be accomplished either from Mission Creek itself or with a small
groundwater well source in continuity with Mission Creek using a small-diameter pipeline
conveyance. Assumptions for pond improvements include:

e Approximately 8,000 cubic yards of grading (cut-and-embankment construction)

e Approximately 1,300 tons of import liner bedding material (e.g., granular, rock-free material)
e Approximately 4,400 square yards of 60-mil HDPE geomembrane liner

e Inlet/outlet works and emergency overflow/spillway

To offset potential temperature-related impacts associated with stored water (discharging to Mission
Creek), improvements could include an infiltration gallery (similar to septic drain field) that would
allow for injection of water into the subsurface for geothermal treatment prior to subsurface
conveyance to Mission Creek. Infiltration gallery improvements are included in the estimate.

7.2 Permitting Framework

Permits associated with this alternative may require either a NDPES permit due to point discharge (if
discharged to surface water) or State Waste Discharge Permit (if infiltrated prior to discharge). Other
potential permits may include UIC (for infiltration, if performed) or a complete suite of aquatics
permits (e.g., Sections 10, 401, 404, HPA, etc.), depending on magnitude of impact to stream.
General local-level (city and county) permits related to building, fill and grade, and right-of-ways
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may also be required. A storage permit may be required from Ecology, as well as a diversionary right
to fill the reservoir, and potentially a trust water right to protect the water once released.

7.3 Estimated Cost

Costs under this alternative are presented in Table 9 and include permitting, construction, and
pumping costs:

e Permitting Costs: Permitting costs associated with this alternative are estimated based on
construction costs at $40,000; this does not include an individual NPDES permit, assuming
that discharge to ground would be utilized.

e Construction Costs: Construction costs are moderate at $415,500 for a lined, 10-acre-foot
reservoir.

e Pumping Cost: Annual O&M is estimated at $8,426 to maintain the reservoir and associated
equipment. Pumping cost is estimated at approximately $1,300 for power and associated fees.

Table 9. Localized Reservoir Flow Augmentation Cost Estimate Summary

Costs per
Capital 20- Permitting Total Acre-
Alt Description Cost yearO&M Costs Costs Foot
Localized Reservoir Flow
6 Augmentation? $416,000 | $160,000 $40,000 $616,000 $57,600

Notes:
a) Cost estimate is based on construction of a 10-acre-foot, lined reservoir.

7.4 Recommendations and Next Steps

Small storage with localized reservoirs for streamflow augmentation is a viable option for extending
the Mission Basin reserve, and potentially improving streamflow. This alternative has the highest
cost per acre foot of water, but has a modest capital costs relative to the regional alternatives.

Next steps for CCNRD are:

e Identify a potential landowner to implement a demonstration project.

e Evaluate potential temperature affects from stored water, and feasibility for an infiltration
gallery to mitigate temperature.

e Evaluate streamflow augmentation for potential measurable improvement at the Ecology
control gage.
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8 Alternative 7 — Alluvial Water Storage

Construction of alluvial water storage offers multiple benefits that include improvement to aquatic
and riparian habitat, water quality, and increase in water storage that can be used to mitigate for new
out-of-stream uses (Aspect, 2018). In rural areas, this option may be one of the only types of projects
that can provide both instream and out-of-stream benefits at a reasonable cost.

Reintroduction of large-wood structures to the stream channel would increase hydraulic roughness
and slow flow velocities. These structures are expected to raise local in-channel and subsurface water
elevations, and trigger sediment deposition and bed aggradation.

Importantly, these structures are expected to act as porous, natural dams that impound water,
increasing the overall in situ surface water storage along the Poison Creek project area. In addition,
reaggradation of the bed will raise the in-channel surface water elevation and increase the volume of
subsurface water storage and decrease the groundwater inflow rate. Together, these changes are
expected to increase riparian water availability and baseflow amounts and improve water quality
(temperature and sediment loads). Furthermore, the thinning of small-diameter trees outside of the
riparian zone, for implementation in the in-channel structures, is likely to improve upland soil
moisture availability and, therefore, improve forest resilience to fire and drought.

Chelan County recently completed construction of a pilot alluvial water storage project on Poison
Creek, a tributary to Mission Creek (NSD, 2017). This included construction and permitting of an
engineered wood structure that increases water storage by reconnecting the channel with the
floodplain through aggradation of channel sediments. The resulting retention of water increases
instream flows into the dry season through a natural release of water from the alluvial sediments. A
schematic of this approach and the relative increase in storage potential is shown in the figure below.
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Figure 3. Conceptual diagram of the effect of stream restoration on in situ water storage: a channel-
spanning wood structure slows local flow velocity and creates a backwatered reach, resulting in sediment
deposition and increased surface and subsurface water storage.

8.1 Engineering and Geomorphologic Framework

Logs and wood (racking) bundles will be used to create channel-spanning wood structures that
effectively act as a porous dam. Structures will extend 30 to 40 feet along the length of the channel.
Logs will be placed at an angle to the channel, and some portion will be entangled with riparian trees,
where possible, for stability. Racking bundles will be used to fill holes in the structure and will be
held in place by additional large wood placed on top.

Reintroduction of channel-spanning wood structures to the stream channel would include the
following components:

Wood Bundles: Thinned material will be bundled to a diameter of 2 to 4 feet using
biodegradable (manila) rope. Bundles will be placed both horizontally and vertically (see
typical structure sequence in Appendix D Plan Set) and used to fill spaces between placed
logs and the channel banks to decrease structure porosity.

Logs < 8 inches in diameter at breast height (DBH): Logs will be harvested from standing
live stems, away from riparian zone, so that there is a negligible effect on riparian shade.
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Alternatively, downed logs < 8 inches DBH may also be used. No standing snags will be
used.

o Key pieces: Where larger diameter (> 8 inches DBH) downed logs are available, they will be
cut with chain saws to allow for transport and placement in the channel without dragging or
causing soil erosion. In some locations, downed logs with intact root wads were identified,
and these represent prime candidates for key pieces for the in-channel structures.

Construction will be accomplished entirely with hand tools. Standing live stems will be felled with
chain saws and rigging. Logs will be hand-carried in such a way as to minimize soil erosion. Chain
saws will be refueled on a spill pad at least 20 feet from the edge of the channel.

8.2 Permitting Framework

The permitting approach for alluvial water storage projects would consider the following
construction- and reservoir-related activities. An evaluation of reservoir permitting pathways was
presented to Ecology on January 16, 2018. Subsequent to consultation, Ecology recommended the
permit-less option (Option 4, County Code only) as the favorable pathway to implement an alluvial
water storage pilot study. Permitting options are included here for future decision-making purposes.

8.2.1 Construction Permitting
The construction of alluvial water storage projects using channel-spanning wood structures could
utilize live-standing and/or dead trees. Use of live-standing trees >8 inches DBH would likely require
a Forest Practice Application (FPA) from WDNR and a Hydraulic Project Approval (HPA) from
WDFW, a spotted owl habitat assessment, and payment for harvest of live standing trees >8 inches
DBH; WDFW fish passage criteria are not applicable to this project.

The following best practices would be applied to selection of trees:

e Harvest of trees currently providing shade to the stream will be avoided. If a specific tree that
is near the stream is desired, the construction manager will use a densitometer to check
available shading and make a judgement call on whether use of that tree would reduce overall
shading.

e Harvest of standing snags will be avoided.
e Construction methods will avoid dragging logs or causing soil erosion.
e The project may use dead and downed material as key pieces, where appropriate.

e Import and placement of key pieces via machinery or helicopter could be considered, where
access and budget allow.

8.2.2 Reservoir Permitting
Alluvial water storage projects meet the definition of a reservoir under RCW 90.03.370, as they
impound water and release it. This fill-and-release behavior of the reservoir can be predicted,
modeled, and measured with sufficient state-of-the-science to meet Ecology’s four-part water-right
test for a new appropriation.
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Option 1: Traditional Reservoir Permit

This option assumes the alluvial water storage is analogous to any other surface reservoir, and that
diversion of water into the on-channel reservoir occurs during the spring runoff when water is
available for appropriation.

This permitting option uses the Lake Roosevelt Incremental Storage Release project as an analogous
permitting project. In this option an application pursuant to RCW 90.03.255 would be filed for
diversionary right, and a second application for a reservoir permit would be filed under RCW
90.03.370 and WAC 173-157. Existing data on the magnitude of storage and rates of release from
engineering consultant Natural System Design (NSD) for the Poison Creek Pilot Project would be
used for the application quantities (NSD, 2017). The reservoir right would clarify the dual purposes
for which release of water would occur.

Following issuance for the diversionary right and reservoir permit, a development schedule would be
used to assess, monitor, track, and measure both filling and release of the reservoir over a variety of
water years. Once both Ecology and Chelan County felt that reservoir behavior was adequately
predictable, certificates would be issued. To protect the water released from the reservoir, Chelan
County would apply to convey the water released into the Trust Water Right Program. A monthly
trust schedule would be created based on actual observed data, in the same way that a trust schedule
was specified for the Lake Roosevelt or Sullivan Lake projects. Chelan County would enter into a
trust water agreement with Ecology dedicating one-third of the releases to instream flow and two-
thirds to mitigate new exempt uses in addition to the current reserve. The Trust Water Agreement
would also ensure the County maintained the reservoir in perpetuity and include mitigation-quantity
reporting requirements integrated into the current 5-year reports the County already provides to
Ecology on exempt wells under WAC 173-545-090.

Option 2: Preliminary Permit

If Ecology felt additional information was critical to obtain before issuing a final permit, it could
instead issue a preliminary permit in response to an application by Chelan County. Ecology uses
preliminary permits to obtain additional information regarding water availability, detriment to public
welfare, beneficial use, impairment of existing rights, or other relevant questions about the project
(POL 1030). A preliminary permit, itself, does not authorize beneficial use; however, a preliminary
permit can be combined with a temporary permit (RCW 90.03.250) to authorize beneficial water use.
While Chelan County believes that sufficient information is available to warrant moving directly to
permitting in Option 1, it is open to considering a preliminary permit framework if Ecology believes
it is warranted for this project.

Option 3: Rule Amendment

When Ecology drafted the instream-flow rule and associated reserve for Mission Creek (WAC 173-
545-150), they contemplated future rule updates as evidenced in the text of the rule in several
subsections. Although Chelan County has completed an assessment of future uses in Mission Creek
and is in the process of working with Ecology on ensuring exempt uses are appropriately allocated at
the basin and subbasin level, a rule amendment has not been proposed to date. Given the new rule
emphasis in ESSB 6091, we understand that revised rulemaking could be an option to streamline
future permitting.

Under this scenario, Chelan County could provide sufficient information to allow the interim reserve
in Mission Creek to be increased and finalized based on the Poison Creek alluvial water reservoir.
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There are other reasons that WAC 173-545 could be updated (e.g., such an amendment is proposed
as part of the Icicle Strategy) and there may be some synergy in such an approach.

Option 4: Permit-Less Option

Ecology asked Chelan County to consider whether a permit-less option could work as well, which
would help reduce any workload impacts of the options discussed above. We initially expressed
some questions regarding whether due process and regulatory authority standards would be met with
such an option, but endeavored to identify how it could work. In short, Chelan County must report to
Ecology on compliance under the rule every 5 years, including an audit of exempt uses it authorizes.
Similarly, Chelan County must make legal and physical availability findings that do not impair
existing water rights.

Chelan County could amend its county code to specifically authorize this project as a water supply
technique being employed in the county. It could monitor and measure its effectiveness as described
in Option 1, without Ecology trust-water oversight. It could associate or “charge” initial exempt
wells in the Mission Basin to WAC 173-545-090 and future exempt wells to the Poison Creek
reservoir project and report on those findings every 5 years to Ecology to provide transparency in
accounting. Ecology’s instream flow interests would be protected by review and auditing Chelan
County’s accounting system every 5 years to ensure that the one-third benefit to instream flow from
the project was being maintained. Due process would be served through county building permits,
which can be appealed if an existing user believes they are impaired. If additional coordination were
warranted, Ecology and Chelan County could enter into a memorandum of understanding (MOU) for
the project outlining these responsibilities in greater detail.

8.3 Estimated Cost

Costs under this alternative are presented in Table 12 and include planning and design, permitting,
and construction costs:

e Planning and Design Costs: Planning and design costs associated with this alternative are
estimated at $20,000 to perform site assessment and develop planning and design documents.
These costs are incorporated into the capital costs.

e Permitting Costs: Permitting costs associated with this alternative are estimated at $12,000
to complete FPA, HPA, and county-code development and reporting requirements.

e Construction Cost: Construction costs are low at $91,000 to construct structures along an
8,450 feet section of stream that averages 60 feet wide with 1- to 4.5-foot-deep incisions and
has a gradient of 4.1 percent.

Table 10. Localized Reservoir Flow Augmentation Cost Estimate Summary

Costs per
Capital 20-years | Permitting Total Acre-
Alt Description Cost O&M Costs Costs Foot
7 Alluvial Water Storage $91,000 $60,000 $12,000 $163,000 $8,300
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8.4 Recommendations and Next Steps

Alluvial water storage offers a holistic approach to extend the domestic reserve and improve water
quality. The cost per acre foot is modest; however, additional study is necessary to evaluate the
benefits to streamflow from year to year and for a range of average and low precipitation years.

Next steps are to:

e Record a covenant for stream restoration projects that are charged to the domestic reserve.
e Incorporate alluvial water storage into County code and the County reserve auditing system.

e Continue studies to evaluate duration and volume of water available for mitigating the
domestic reserve, and water-quality benefits.
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9 Alternative 8 — Reserve Exchange

The Wenatchee Watershed Planning Unit established subwatersheds based on hydrologic
characteristics. This alternative evaluates the demarcation of the Mission and Wenatchee basins
based on the hydrogeology. Determining which surface water body groundwater withdrawals debit
will allow CCNRD to maintain a more accurate reserve accounting. Additionally, with passage of
ESSB6091, the Mission Creek Basin reserve is evaluated based on Ecology’s new consumptive-use
guidance. A detailed analysis is provided in Appendix E.

9.1 Hydrogeologic Framework

Mission Creek and Brender Creek leave their respective canyons and flow across a glacial terrace.
The glacial terrace is the area of interest for defining the boundary between the Mission Basin and
the Lower Wenatachee River Basin based on hydrogeology. The surrounding Chumstick Formation
sandstone forms the structural basin that hosts unconsolidated sedimentary units. Mission Creek
flows atop a clayey sand and gravel deposit (alluvium) that is stratified with clayey units that both
perch and confine water-bearing zones. A clayey unit extends past Woodring Canyon within the
Mission Canyon and up Brender Canyon.

Mission Creek and Brender Creek appear to have incised older unconsolidated deposits (e.g., glacial
lacustrine sediments). For example, clayey appears discontinuous between the terminus of Mission
Canyon and Woodring Canyon. The discontinuous nature of the unit is presumed to represent where
fluvial action has a channelized-portions layer. Whereas, Brender Creek has not incised the
underlying units, likely due to smaller volume and lower intensity peak flow events. It is our
interpretation that the clayey unit is a glacial lacustrine unit that largely separates the primary water-
supply unit from the Mission Creek and Brender Creek. The clayey, glacial lacustrine unit forms a
semiconfining layer across the greater Cashmere Sedimentary Basin.

Pumping groundwater for permit-exempt beneficial use within the hydrogeologic defined basin is
anticipated to transmit stream depletion onto the Wenatchee River. Present day Brender Creek and
Mission Creek are hydraulically separated from the primary water supply aquifer within the
hydrogeologic basin due to:

e The vertical separation between potentiometric surfaces that suggests an unsaturated
condition exists between surface water and groundwater.

e The presence of a thick (~20 feet) clayey unit that forms a confining unit that effectively
increases that hydraulic continuity of the aquifer with the Wenatchee River.

Defining the Mission Basin on hydrogeologic characteristics adds the Cashmere Sedimentary Basin
to the Lower Wenatchee River Basin and truncates the Mission Basin to near the terminus of Brender
and Mission canyons. This potential change of the basin boundary reallocates reserve quantities from
the Mission Basin to the Lower Wenatchee Basin.
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9.2 Consumptive Use

9.3

Following passage of ESSB 6091, Ecology developed a guidance for estimating water use by permit-
exempt domestic wells. Ecology’s recommendation for estimating consumptive use is to assume 60
gallons per day per capita (gpd/capita) and a consumptive use (CU) percentage of 10 percent of total
indoor use. In CCNRD’s assessment of the reserve through 2011 (Aspect, 2013), the accounting
assumed 200 gpd per exempt well, based on WDOH Water System Design Manual (WDOH, 2009)
and a consumptive factor of 30 percent. In addition, outdoor CU was estimated through aerial
imagery analysis of irrigated area on parcels served by permit-exempt wells. The aerial analysis
revealed that parcels in the Mission Basin, served by permit-exempt wells, have an average irrigated
area of 0.17 acres. This is the largest average-irrigated-area-per-parcel highest-total irrigation
requirements for the Wenatchee Basin.

Using Ecology’s recommended assumptions and actual growth rates through 2016 results in the
following reserve accounting changes from the previous analysis.

200 GPD, 60 GPD/Capita,
30 Percent CU 10 Percent CU
Reserve Depletion Year 2013 2015
Number Parcels Served * 31 33

1 - Assumes one house per parcel (2.04 persons per house) and all parcels have outdoor use

The actual growth rate (parcels per year) from 2008 through 2016 is 5.13, which is lower than the 6.86
parcels per year assumed in the Wenatchee Watershed Management Plan (WWPU, 2006).

Estimated Cost

The costs associated with this alternative are administrative and are associated with the Reserve
Allocation Report by CCNRD to Ecology.

Table 11. Reserve Exchange Cost Estimate Summary

Costs per
Capital 20-years | Permitting Total Acre-
Alt Description Cost 0&M Costs Costs Foot
8 Reserve Exchange $0 $0 $0 $0 $0

Notes:

9.4 Recommendations and Next Steps

Basins are more accurately defined when hydrogeologic characteristics are considered along with
topography. The hydrogeologic characteristics allow for water resource managers to accurately
account where surface water impacts are likely to accrue due to growth in permit-exempt water use.
This appraisal level review is based on well logs provided by drillers for domestic and municipal
water supply. This level of analysis and dataset may not provide the level of certainty necessary
change the Basin boundaries for administration of the reserve for permit-exempt beneficial use.
Aspect recommends CCNRD work with stakeholders and Ecology to determine what level of
certainty is necessary to carry forward modification of the Mission Basin boundary. An example of
work plan elements should include:

e Installation of instream piezometers and monitoring wells in a transect to monitor water
levels and vertical gradients overtime; and
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e Detailed collection of lithology over maximum 2-feet centers, and water levels during
monitoring well installation.

Additionally, Aspect recommends CCNRD:

e Update the outdoor consumptive use analysis by increasing the number of parcels evaluated
with aerial imagery and a window survey to determine if the 0.17-acre area is representative

of the Mission Basin. For example, a 10 percent reduction in average lawn size translates into
4 parcels.

e Evaluate parcels authorized under the reserve to determine if irrigation is attributed to a state
water right.

e Work with local stakeholder concerning implementation of outdoor water-use conservation
measures to limit outdoor lawn irrigation.

e Implement a geographic interface for allocating parcels to basin reserves to prevent
misappropriations.
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10Conclusions

This analysis evaluated eight strategies to improve instream flow and establish a domestic reserve in
the Mission Basin. While the alternatives reviewed are not yet prioritized, there is sufficient
information to make recommendations for further study and implementation of projects. This
appraisal concludes improving the domestic reserve in the Mission Basin would best be
accomplished through a combination of water banking, surface water right conversion to
groundwater, construction of a small off-channel reservoir, and exchanging a portion of the Mission
Basin reserve debits to the Wenatchee Basin reserve (Alternatives 1, 2, 6, 7, and 8). The following
more detailed conclusions can be drawn from the appraisal:

Water banking appears to be a viable natural resource management strategy that would
primarily benefit extension of the domestic reserve, with some smaller potential for instream-
flow benefits. The Water Banking alternative has a relatively low capital cost ($125,000) and
the lowest cost per acre-foot ($6,000).

A direct comparison between the Wenatchee Pump Exchange and Regional Water Provider
options is possible. The Regional Water Provider alternative offers a better value at nearly
one-half the costs. However, this comes at approximately $4.5M in capital costs, extensive
negotiation and study to evaluate the feasibility of implementation. The lower capital cost
alternatives are more difficult to directly compare due to unknown administrative costs and
impracticability to implement at a regional scale.

Transferring Surface Water Rights to Groundwater has low total costs ($49,000) and mid-
high costs per acre-foot ($27,000); however, due to the local geology, careful consideration is
necessary in siting irrigation wells to ensure a reliable supply. In contrast, streamflow
augmentation via pumping groundwater (Alternative 5) has mid-range total costs ($471,000)
and low-range costs per acre-foot ($8,400); however, due to the geology, year-to-year
withdrawal of groundwater can lead to an increase potential for stream depletion within
Mission Basin with no reduction in surface water withdrawals. Even-though streamflow
augmentation has a lower cost per acre-foot, it is more practical when the objective is
localized flow improvement.

The Localized Reservoir Flow Augmentation alternative has a relatively moderate capital
cost ($416,000) and the highest costs per acre-foot ($57,600) over a 20-year period; however,
this alternative offers a reliable method to capture winter runoff for mitigation for permit-
exempt wells. It is not practicable to scale this option up to a regional solution.

The Alluvial Water Storage alternative is one of the lowest cost per acre foot ($8,300)
options. This alternative requires additional study to determine the quantity of water available
for mitigation of the domestic reserve; however, it offers additional water-quality benefits.
This alternative is also consistent with water-resource solutions sought under ESSB 6091 and
offers a model demonstration project for streamflow restoration.

Revising the basin based on hydrogeology allows for a more accurate reserve accounting.
Evaluation of the hydrogeology in the lower Mission Basin indicates that at least 17 parcels
(0.015 cfs) currently charged to the Mission Basin reserve withdraw water from the
Wenatchee Basin. Additionally, applying the ESSB 6091 consumptive-use guidance extends
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the Mission Basin reserve by 0.0002 cfs. The combination of reallocating permit-exempt
water use and applying Ecology’s consumptive-use guidance extends the Mission Basin
reserve 2 years based on actual growth. This is the lowest costs alternative to implement. All
costs are associated with existing reserve accounting and reporting program.

Based on this analysis, it is recommended that CCNRD meet with local stakeholders to review
options and proceed towards implementation of several of the alternatives that provide more
immediate success, while continuing to evaluate long-term options.
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12 Limitations

Work for this project was performed for the Chelan County Natural Resources Department (Client),
and this report was prepared in accordance with generally accepted professional practices for the
nature and conditions of work completed in the same or similar localities, at the time the work was
performed. This report does not represent a legal opinion. No other warranty, expressed or implied,
is made.

All reports prepared by Aspect Consulting for the Client apply only to the services described in the
Agreement(s) with the Client. Any use or reuse by any party other than the Client is at the sole risk of
that party, and without liability to Aspect Consulting. Aspect Consulting’s original files/reports shall
govern in the event of any dispute regarding the content of electronic documents furnished to others.
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