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2012-2013 Valsetz Water Storage Concept Analysis

Executive Summary

ENVIRON conducted a study in 2013 which builds upon previous work completed for the Valsetz
Water Storage Concept Analysis (ENVIRON 2011). The primary focus of this study was to update
the population projects, water use, water demand, water supply, and project water deficits for Lincoln
and Polk Counties. The analysis also included updating the model used in the Valsetz dam
alternative analysis and also a brief analysis of the potential to construct a dam in the Luckiamute
basin.

Update of projected water deficits

The water providers within the cities in Polk and Lincoln Counties were contacted to attain
information on water use, water supply, source capacity, water rights, and project deficits or
surpluses in supply. The majority of the cities responded with information. The participation of the
cities in the evaluation was greater than had occurred in prior studies and the information attained
help to improve accuracy of projections. An intensive search of water rights was also completed in
order to identify other potential water sources in the Counties. The information attained was
combined with the population projections recently developed by the Oregon Office of Economic
Analysis to update projections of water supply and demand. The primary findings of this effort are
summarized below:

o Projected population size and growth rates have been about 12 percent less than previously
assessed (EES 2004).

e Actual water use (existing conditions) is lower than previously projected.

¢ Nine of the twelve Polk County communities included in the analysis are projected to have
source capacity in 2050 and five out of nine Lincoln County communities are projected to
have source capacity deficits in 2050.

e The estimated source capacity in 2040 is a surplus of 1.45 MGD for Polk County and a
surplus of 15.25 MGD for Lincoln County. The Lincoln County surplus includes a 13.1 MGD
surplus projected for the City of Toledo. Given the location of the City, their water rights
would not be easily transferred to upstream users and likely cannot be used to fill deficits in
other cities; hence, the actual surplus for Lincoln County is likely closer to 2.15 MGD. The
primary holder of surplus source capacity in Polk County is the City of Dallas, which recently
acquired additional capacity.

o The estimate of the surplus does not factor in the feasibility of transferring water between
cities, not does it include an evaluation of the willingness of cities to relinquish some of their
storage capacity. Therefore, the estimated surplus is likely larger than the amount of water
that could be realized.

e Previous studies identified a source capacity deficit of 12.8 to 15.8 MGD. The difference
between the prior estimates in the estimates in this study is partially due to a difference in
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calculation methods. When the same methods are applied, the difference between the prior
(EEA 2004) estimates and the present estimates is reduced to 8 to 12 MDG (depending on
the calculation method used). The slower population growth and the lower water use
identified in this study further resulted in differences in the 2050 estimates of source capacity.
Finally, this study benefitted from more precise information from the water suppliers than was
previously available. In some cases, assumptions made in the earlier study over-estimated
future water demand.

Evaluation of Reservoirs

The recently attained LiDAR data was used to update the Valsetz hydraulic model (ENVIRON 2011).
Multi-level intakes were also added to the model as was recommended in the 2011 study. The
LiDAR data unexpectedly indicated that the saddle between the South Fork Siletz River basin and
the Luckiamute basin is roughly 40 to 50 lower than was indicated on the topographic maps.
Because of this, the large and medium reservoir alternatives previously assessed will not fill because
water starts to run into the Luckiamute basin at an elevation below the elevation of the full reservoir
under the medium dam alternative. The medium or larger dam alternatives at the Valsetz site would
require construction of a second dam on the saddle between the South Fork Siletz and Luckiamute
Rivers.

A quick evaluation of the potential for developing a reservoir in the Little Luckiamute upstream of the
falls was conducted. It appears it may be possible to construct a dam in that basin. The evaluation

conducted was preliminary at best. Considerable additional evaluation is recommended to evaluate
feasibility of that site.

1 Introduction

Polk and Lincoln Counties are facing increasing water demand and increasingly scarce water
supplies. Both counties have been working collaboratively to explore potential means of supplying
future water demand. In 2010 and 2011, a study of the potential to develop a water storage project
on the Siletz River was completed (ENVIRON 2011). This follow up study further evaluates options
to meet future water demand without constructing a new water storage project. This follow up study
also includes an assessment of whether there may be potential to construct a water storage project
in the Luckiamute Basin.

This study included 10 tasks as follows:

Task 1. Update Siletz River Model with new LIDAR and adapt for multi-level intakes,

Task 2: Conduct screening level analysis of potential reservoir locations in the Luckiamute Basin,
Task 3. Update Existing Data from Water Providers,

Task 4: Update and Refine Demand Forecast,

Task 5: Document Existing Water Capacity and Availability, and Compare with Demand,

Task 6: Identify Appropriate Conservation and Alternative Measures to Increase Supply,

Task 7: Develop Alternatives,
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Task 8: Evaluate Conservation Measures and Ecosystem Services for All Alternatives,
Task 9: Address Limitations and Uncertainty, and
Task 10: Draft and Final Report

2 Methods

2.1 Task 1: Update Siletz River Model with new LIDAR and adapt for multi-level
intakes Methods

A hydrological model of a proposed water storage project on the Siletz River was developed
previously to assess the expected fill time of three reservoir alternatives, to assess the potential
water supply provided by each reservoir alternative, to assess the likely effects on water quality, both
in the reservoir and downstream of the dam, for each of the alternatives, and to determine if water
could be made available for summer releases to benefit salmon using the river. The results of these
analysis were detailed in the 2011 report (ENVIRON 2011).

Since that effort was completed, new LIDAR data has become available. The new LIDAR data were
used to more accurately define the bathymetry file in the CEQUAL-W2 hydrodynamic model for each
of the three storage alternatives (small-size reservoir, medium size-reservoir, large-size reservoir). A
separate footprint of the proposed reservoir was delineated over the new bathymetry for each
reservoir size, then detail transects were extracted to better define new bathymetry.

In addition, the 2011 report recommended that multi-level intakes be evaluated to determine if
predicted water quality effects could be moderated. As part of Task 1, the CEQUAL-W2 model was
reconfigured to incorporate water releases/withdrawals at different elevations. Each withdrawal was
consistent with release through a separate outlet structure. This reconfiguration was necessary to
examine mixing of releases with different temperature during different seasons, and its impact on the
temperature in the Siletz River downstream of the reservoir.

2.2 Task 2: Conduct screening level analysis of potential reservoir locations in the
Luckiamute Basin Methods

The purpose of this task was to determine if there may be a viable site for a water storage project in
the Luckiamute River Basin. The assessment was a simple screening effort completed in several
steps.

The first step was to determine whether any species listed under the Endangered Species Act are
present in the basin. This was determined based on information contained in existing National
Marine Fisheries Service (NMFS) and United States Fish and Wildlife Service (USFWS) databases,
stock assessments, and recovery plans and existing watershed plans and natural resource reports.

The second step was to determine whether any natural barriers to upstream passage of fish are
present in the basin. This determination was based on existing reports.

Using this information we evaluated whether a water storage project could be constructed upstream
of natural barriers. We used the analysis completed in 2011 (ENVIRON 2011) to guide the volume of
water needed to meet future demand. We then completed a GIS evaluation to determine if a dam
could be located upstream of the natural barrier that could contain sufficient water. Any potential
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location also needs to have sufficient drainage area to fill and refill a reservoir. We based the
minimum drainage area upstream of the dam on the drainage area upstream of the alternatives
evaluated in the 2011 report. The basin divide between the Siletz and Luckiamute River Basins is
very low and the amount of rainfall falling on each side of the divide should be similar, therefore, we
assumed that drainage areas on either side of the divide would provide similar quantities of runoff.

2.3 Task 3: Update Existing Data from Water Providers Methods

As part of an earlier effort, (ENVIRON, 2011), ENVIRON conducted a survey of water providers in
Polk and Lincoln counties in 2011 to collect water use data on source capacity, average daily
demand, maximum daily demand, and deficit, where applicable. A set of questions regarding water
use was developed and shared with the water providers through telephone conversations or emails
or, in some cases, both mediums. ENVIRON received water use data from 10 of the 22 identified
water providers in 2011. The water use data and communication log from 2011 are located in
Appendix A of this document.

For the current effort, Polk County and Oregon Water Resources Department (OWRD) requested
that ENVIRON update the water use data collected in 2011 from the water providers. Following that
request, ENVIRON reviewed the 2011 data and the original survey questions, and developed a new
survey questionnaire for the water providers (provided in Appendix B). Twenty-two water providers
were identified in Polk and Lincoln counties to contact as part of this data-collection effort. Thirteen of
these are in Polk County and nine in Lincoln County. A list of these providers is given below:

Adair Village City of Toledo Luckiamute Domestic Water
Buell Red Prairie Water City of Waldport Cooperative
District Perrydale Domestic Water

City of Willamina Association

City of Dallas :

Citv of Depoe Ba City of Yachats Rickreall Community Water
y P y City of Falls City Association

City of Independence Grand Ronde Community Rock Creek Water District

City of Lincoln City Water Association

Seal Rock Water District

SW Lincoln County Water
District

City of Monmouth Kernville Gleneden Beach
Lincoln Beach (K-GB-LB)

City of Newport Water District

City of Siletz

All of the water providers identified were contacted via phone and email (sometimes multiple
times) to obtain the requested water use data. A database was developed to record the name of
contact, dates of communication, and other pertinent information. A separate worksheet was
developed to record water use data from the water providers collected in 2011 and 2013, and
pertinent information gathered through web sources. This worksheet, in its original form, is
provided in Appendix C.

2.4 Task 4: Update and Refine Demand Forecast

The methods used to assess the existing and future anticipated regional demand for water in
Polk and Lincoln Counties are described in this Section. Although other areas could be served
by the Project, no other areas have yet been approached regarding participation in the Project.
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Only urban water demand has been assessed. There is potential agricultural demand,
particularly in Polk County, but it appears agricultural demand for Project water may be minimal
and, therefore, was not included in this water demand forecast.

In accordance with Oregon Administrative Rules (OAR) 333-061-0060 (5)(b), community water
systems with 300 or more service connections are required to plan for the projected growth of
the water system and the impacts on the service area boundaries, water supply source(s) and
availability, and customer water use for at least a 20-year period. OAR 690-086-0170 suggests
that demand be projected over 20 years, which is the typical planning period for water master
plans in Oregon.

ENVIRON used publicly available data and information for the local population estimates and
county population projections. Census 2010 data was used as the base population for both
counties for the projections. The 2010 Census data for the local population estimates were
obtained through the Portland State University Population Research Center (PSU). The county-
specific population projections from the most recent Official Oregon State County forecast* were
applied to the base 2010 populations for both counties.

Water use is assumed to grow with population growth, and the recent information collected for
water use is used as the basis for estimates of current water use.

Previous population forecasts were used as a starting point and comparison for the current
population projections provided in this study. These projections were developed assuming that
there will be sufficient water availability for growth. Although preliminary 2012 County Forecasts
developed by Oregon State predict slower growth than the existing official forecasts, this study
uses the growth rates from the official forecasts developed in 2004 for various reasons. First,
the 2010 estimates from the official forecasts for both Lincoln and Polk counties are lower than
the actual Census 2010 values, indicating faster growth than was predicted in those forecasts.
Second, if water supply is certain, then this would also suggest a potentially higher growth rate
than would otherwise be expected. To illustrate this point, a case study of the impact of water
availability on municipal growth in Battleground, Washington demonstrates the potential
influence of water supply (see Appendix D).

2.5 Task 5: Document Existing Water Capacity and Availability, and Compare
with Demand Methods

Task 5 evaluations utilize the current and future water demand for providers in Polk and Lincoln
counties to estimate the current and future water supply surplus and deficit for each provider
and the two counties. This surplus/deficit based on urban water demand only and does not
include agricultural demand. While there may be the potential for agricultural demand,
particularly in Polk County, it appears future agricultural demand is not likely to change
significantly; therefore, agricultural demand was not included in this analysis.

! Office of Economic Analysis, Department of Administrative Services, State of Oregon. 2013. Forecasts of

Oregon's County Populations and Components of Change, 2010 — 2050. Release date: March 28, 2013.
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The analysis of current and projected surplus/deficit is based on the current source capacity and
current and projected water demand data presented in Section 3.4 following the methods
outlined in Section 2.4. Task 5 builds on the analysis conducted for Task 4 using two separate
methodologies to estimate current and projected surplus/deficit as described below:

e Three providers, City of Monmouth, City of Yachats, and City of Siletz, actually identified a
current deficit either during ENVIRON'’s 2013 data collection effort or in the previous
analyses (ENVIRON 2011). For these three municipalities, the population growth rate for
each time period was applied to the current surplus/deficit in order to forecast surplus/deficit
until 2050.

¢ For the remaining water providers, surplus/deficit was estimated as the difference between
the current source capacity and maximum daily demand for each year within the period of
analysis (2013 to 2050).

It is important to note that the underlying assumption for this analysis is that the source capacity
remains constant at 2013 levels during the period of analysis. This may be unrealistic for most
providers, but given the uncertainty of future water availability in the two counties, this
assumption was considered the most likely situation. Following is a list of the assumptions that
were made:

1. Available source capacity remains constant at 2013 levels for all providers in Polk and
Lincoln counties.

2. Water demand between 2013 and 2050 increases at the same annual rate as the
population growth rate.

3. Most of the Project water is anticipated to be used for municipal purposes.
4. Water demand for agricultural purposes is minimal in the area of analysis.

5. The source capacity data provided by the providers includes supplies that are on line
and ready to be used without a large investment.

2.6 Task 6: Identify Appropriate Conservation and Alternative Measures to
Increase Supply Methods

An assessment of the potentially available sources of water supply for Polk and Lincoln counties
was included in this task. These sources could include, but are not limited to, water rights held
by the providers in excess of their projected water demand and available capacities in other
storage facilities in the area. The possibility of developing cooperative and water sharing
agreements among the providers and other stakeholders is also explored under this task in
order to evaluate whether the excess water supplies held by some providers could be made
available to other providers. Finally, a detailed discussion of the potential options available to
the water providers in Polk and Lincoln counties is provided and the likelihood that these options
may be viable is discussed.

Under the direction of Polk County and the Oregon Water Resources Department (OWRD)
ENVIRON examined the Water Right Information System (WRIS) database to determine if any
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water rights near the proposed water storage facility are not being used to their full capacity and
may be available for future use. The WRIS database is a repository of all the information related
to Oregon water right applications, permits, certificates, transfers, leases, and related
information. Applications are the initial submission requesting a water right, permits reflect the
award of a water right, certificates are revisions to the original permit, often pertaining to the
location of point of diversion or the amount of water to be used, and transfers reflect a change in
ownership of a water right.

The WRIS database was used to locate water rights by searching for permits by their water type
(surface, ground, or storage) and use (agriculture, industrial, irrigation, livestock, and municipal).
For the purpose of this analysis, storage water was classified as reservoir to keep from
confusing it with surface water. The Middle Coast basin was selected as the most applicable to
this project based on proximity to the study area. The Middle Coast basin comprises all of
Lincoln County, and some of Polk, Lane, and Benton County (see Figure 1). Because some of
the Polk County water providers also hold water rights from the Willamette basin, water rights in
that basin were also included in the review. However due to the large number of permits in the
Willamette basin WRIS system, the search was narrowed to only those permits held by Polk
County water providers (see Attachment A). This work built upon a list of provider permits and
certificate numbers developed previously (ENVIRON 2011) to ensure that all providers were
included.

The resulting permits were then entered into an excel spreadsheet, and sorted into five sheets:
Water Providers, Middle Coast Surface Water (SW), Middle Coast Ground Water (GW),
Reservoirs (R), and Applications/Claims. The applications/claims sheet consists of water rights
that have not yet been awarded a permit. In the individual sheets, the following was recorded as
available for each permit:

¢ Contact(s), ¢ Amount in acre feet (AF),
e County, Application, e Amount in millions of gallons per year
(MGY),

e Permit Number,

o Certificate Number, » Use,

¢ Claim, Decree, e Period of Use,

« Transfers, e Amount in gallons per day (gpd),

e Status, e Amount in acre feet (AF),

e Amount in millions of gallons per year
(MGY),

« Water Type, and

e Priority Date,
o Date of Last Update,
e Use,

¢ Notes.
e Period of Use,

e Amount in gallons per day (gpd),
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Figure 1. Study Area Basins and Oregon Counties

In the Status column, all permits recorded were Non-Cancelled (NC). Date of last update was often
the result of a certificate or order that affected the original permit. Locations of the records were
described using the legal description found in the original permit or application. The water amounts
were recorded as either cubic feet per second (cfs) for surface water and groundwater or acre-feet
(AF) for reservoirs. The volume of water was then converted to millions of gallons (MG) using the
following equations: MG = (cfs*646,316.9*365)/1,000,000 and MG = (AF*325,851.4)/1,000,000.
When a permit recorded in cfs had a period of use less than one year, the equation was adjusted to
reflect the number of days of use allowed in a year.

To determine if permits fully utilized their allocated right, the total water volume permitted on the
water right application/permit was compared to the recorded water use in the WRIS database. In
total, there were 441 water permits recorded for Lincoln County, with 408 for surface water, five
groundwater permits, and 28 reservoir permits. Of those 441 permits, 63 were held by water
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providers in Lincoln County. Another 71 permits are held by providers in Polk County. Applications
and/or claims were also reviewed, six of which are for entities that may be water providers.

2.7 Task 7: Develop Alternatives

Based on the analysis, three alternatives were identified and evaluated that may provide solutions
into the future. These include:

1. Short-term: Use conservation measures and cooperative agreements to attain additional
water supply,

2. Mid-term: Develop water supply to meet near term (+50 year) demand,

3. Long-term: Develop water supply to meet longer term (+>50 year) demand.

2.8 Task 8: Evaluate Conservation Measures (short-term alternative) and Ecosystem
Services (all alternatives)

The potential water savings associated with conservation measures are summarized in Section 3.8.
Ecosystem services are the services provided by the environment that people value. The ecosystem
services are rated for each of the alternatives.

2.9 Task 9: Address Limitations and Uncertainty

Limitations and uncertainties potentially affecting the analysis are addressed throughout the
document and summarized in Section 3.9.

3 Results and Discussion

3.1 Task 1: Update Siletz River Model with new LIDAR and adapt for multi-level
intakes

The model updates were completed as described in Section 2.1.Although a model run was not
specified in the scope of work, a model run was initiated to check the accuracy of the model. During
the modeling exercise, it became apparent that the elevation as measured by the LIDAR data at the
saddle between the South Fork Siletz River and the Luckiamute River was roughly 40 feet lower than
previously depicted on the topographic maps. Although unexpected, this difference is not without
precedent. The original topographic maps were drawn looking at stereo pairs of aerial photos
through a stereoscope. In forested areas, the tops of the trees can be seen in the photos, but not the
ground. The mappers developing to topographic maps generally tried to account for the height of the
trees, but seldom had on the ground information. Therefore, the adjustment made for tree height
could have significant error which was perpetuated onto the maps. Apparently height of the trees on
the saddle between the two basins was underestimated by about 40 feet. The LIDAR data indicates
that the height of the saddle is 1160 feet.

The difference in elevation has significant implications on the feasibility of constructing a water
storage facility in the South Fork Siletz River. Previously, three alternative sites were evaluated to be
constructed near the historic town of Valsetz on the South Fork Siletz River (ENVIRON 2011). The
highest and middle sized dam alternatives were higher than the elevation of the saddle between the
two rivers. Therefore, water would start to run into the Luckiamute before the reservoir reached the
previously expected elevation. Construction of a dam exceeding 1160 feet would require
construction of a second dam at the saddle between the South Fork Siletz and the Luckiamute
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Rivers, which would significant increase the costs of construction. The middle size reservoir
previously evaluated would require a second dam roughly 40 feet high and 250 feet wide. A higher
dam at Valsetz would require a substantially larger second dam at the saddle.

A dam with a maximum elevation less than 1160 feet could be constructed at Valsetz without
constructing a second dam, however, the earlier analysis predicted warm water would be released
from a smaller reservoir. The smallest reservoir that was evaluated tended to warm throughout the
water column in the reservoir, minimizing the potential to mitigate the temperature impacts through
variable elevation intakes. Additional detailed evaluation may be able to identify a reservoir size
between the smallest and middle-sized dam alternatives previously evaluated that would contain
enough colder water in the bottom of the reservoir to mitigate temperature impacts through multi-level
intakes, however, the window for a feasible dam would be very small. Additionally, occasional warm
summer seasons and the complications of global warming are likely to render a moderately small
dam alternative at Valsetz infeasible.

3.2 Task 2: Conduct screening level analysis of potential reservoir locations in the
Luckiamute Basin

The presence of sensitive species and fish passage issues are two of the largest issues that
commonly affect the potential viability of projects involving the construction of a dam. Therefore, the
initial screening analysis focused on the distribution of species in the basin and the locations of
natural barriers. Using the results of the initial screening analysis, a GIS analysis was completed to
determine if there was potential to construct a water supply project upstream of natural passage
barriers in the basin with sufficient storage capacity to provide secure water supply into the future.

3.2.1 Sensitive Species
3.2.1.1 Fish species known to be present

The Luckiamute River supports naturally spawning populations of Upper Willamette River steelhead
(Onchorhynchus mykiss) and cutthroat trout (O. clarkii) throughout most of the mainstem and the mid
to higher reaches of major tributaries (Garono et al. 2004, WRI 2004, StreamNet 2013a). Juvenile
Upper Willamette River Spring Chinook (O. tshawytscha) rear in the lower reaches of the Luckiamute
River and its lower tributary, Soap Creek (Garono et al. 2004, StreamNet 2013a) (Figure 2). Both
Upper Willamette River winter steelhead and Upper Willamette River Chinook are state and federally
listed as threatened (Table 1), and have designated critical habitat in the Luckiamute River and
tributaries (ODFW and NMFS 2011, StreamNet 2013b)(Figure 3). Coho salmon (O. kisutch) occupy
the river and middle reaches of major tributaries (Figure 2) (Garono et al. 2004, Wever et al. 1992).
In the upper Willamette watershed, neither coho nor cutthroat are state or federally listed (ODFW
2013).
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Table 1. Fish species occurring within the Luckiamute River watershed (adopted from Altman et al. 1997).

Fish Species ESA Status State Status | Notes
Upper Willamette Winter Steelhead Threatened None Luckiamute population status is uncertain.
O. mykiss (64 FR 14517; 1999)
Rainbow trout None None
O. mykiss
Cutthroat trout None None
O. clarkii
Upper Willamette Spring Chinook Threatened None Failing 4 of 6 State criteria®
Oncorhynchus tshawytscha (64 FR 14308; 1999)
Coho None None Non-native population with unsuccessful management
O. kisutch history.
Oregon Chub Endangered Threatened | Historically present in the Little Luckiamute River.
Oregonichthys crameri (58 FR 53800; 1993) Extirpated. USFWS 1998; USFWS 2013
Pacific Lamprey Not Warranted None Altman et al. 1992
Lampetra tridentata (69 FR 77158, 2004);
Species of Concern
Western Brook Lamprey Not Warranted None Altman et al. 1992
L. richardsoni (69 FR 77165, 2004)
Largemouth bass None None Incidental report by sports fishermen.
Micropterus salmoides®
Pike Minnow None None Altman et al. 1997
Ptychocheilus oregonensis
Sand roller None None ODFW 2005c
Reticulated sculpin None None Colvin et al. 2009

'ODFW Threatened and Endangered Species List (ODFW 2013)

http://www.dfw.state.or.us/wildlife/diversity/species/threatened_endangered_species.asp
22005 Oregon Native Fish Status Report (ODFW 2005a)

3 http://www.landbigfish.com/fishingspots/showcase.cfm?1D=4182
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Spring Chinook and cutthroat trout are native to the Willamette River system above Willamette Falls
(ODFW 1992 as cited in BLM 1998) but other species of salmon are generally believed to have been
introduced.

Coho were first introduced in the 1920s with releases throughout the Willamette basin from the 1950s
through the early 1970s, and in selected portions of the basin in the 1980s (Wever et al. 1992).
Juvenile coho were found in the Luckiamute River prior to 1955, before any releases were made into
the system although it is likely that they were strays from other subbasins (Wever et al. 1992).
Concern about competition with other fish species, and uncertainty regarding the programs' success,
resulted in the program being discontinued (Wever et al. 1992).

There is little evidence to suggest that self-sustaining spawning aggregations of winter steelhead
existed historically in the Luckiamute subbasin (Myers et al., 2003 as cited in WRI 2004). Between
1965 and 1973, approximately 2,364 hatchery steelhead were released annually into the Luckiamute
system. The hatchery smolt stocking program was discontinued after 1982 when natural production
was deemed sufficient to support the fishery (Wever et al. 1992).

Rainbow trout are not native to the Coast Range, but hatcheries began releasing rainbow trout as
early as 1920s and 1930s in the Luckiamute River (ODFW 1992 as cited in BLM 1998). The hatchery
rainbow trout program has been eliminated in the Luckiamute and Little Luckiamute Rivers
specifically to protect natural winter steelhead populations (ODFW 2005b).

Oregon chub (Oregonichthys crameri) historically occurred in the Luckiamute River, but is now
known to occur only in the Willamette River mainstem, Willamette River Coast and Middle Forks, the
Santiam River, and four ponds in the Willamette watershed where the species has been reintroduced
(USFWS 1998; Altman et al. 1997).

Pacific lamprey (Lampetra tridentata) are present in both the Siletz and Luckiamute systems (Altman
et al. 1997). Western brook lamprey (Lampetra richardsoni) are present in the Willamette watershed
(Altman et al. 1997), and may be present in the Luckiamute but are not documented.

Largemouth bass (Micropterus salmoides) have been reported incidentally by fishermen in the
Luckiamute (http://www.hookandbullet.com/fishing-luckiamute-river-independence-or/) (Table 1).

Spatial distribution of fish species

The distribution of fish species in the Luckiamute River is documented by StreamNet, the data from
which are shown in Figure 2. Supplemental information is provided in part by a rapid bioassessment
conducted in 2008 that used snorkeling surveys to estimate fish distribution and abundance (Trask
2008), Northwest Power Planning documents (WRI 2004), and summaries of spawning surveys
through the early 1990s (Wever et al. 1992).

Juvenile Chinook salmon have been observed using the lower portions of the Luckiamute as rearing
and winter refuge habitat (Gary Galovich, ODFW, personal communication, 2003, as cited in WRI
2004). StreamNet shows the extent of Chinook distribution to be the lower reaches of the Luckiamute
River and Soap Creek.
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According to StreamNet, steelhead have the most extensive distribution in the basin (Figure 2) using
most major tributaries up into the headwaters. Garono et al. 2004 claim that winter steelhead
distribution extends for an additional 9,000 feet on the west fork of the Luckiamute and Miller Creek
reaches than depicted in ODFW maps (equivalent to what is shown by StreamNet in Figure 2).
Wever et al. 1992 reported suspected steelhead spawning in the mainstem Luckiamute (RM 40 —
48), Little Luckiamute river (RM 11-13), Teal Creek (RM 0 — 0.5), and Pedee Creek (RM 0 — 4.2).
However, in the 2008 survey, steelhead were abundant in only a few tributaries (Trask 2008; Table
2).

Coho are distributed almost as widely as steelhead, occupying the middle reaches of major
tributaries (Figure 2). Suspected spawning areas include the Luckiamute River (RM 18-50), Soap
Creek (RM 7 -15.5), Little Luckiamute River (RM 7.5 -13) and the lower portions of Maxfield, Pedee,
Ritner, and Teal Creeks (Wever et al. 1992). However, in the 2008 assessment (Trask 2008), coho
were comparatively rare, with only 10 individuals observed in Vincent and Little Luckiamute Creeks.
This may be attributable to declines in coho numbers after the cessation of hatchery
supplementation.

Cutthroat trout distribution in the Luckiamute system is not shown in StreamNet, but the 2008
assessment reported cutthroat throughout most of the watershed, including the smaller tributaries
(Trask 2008; Table 2). This is similar to a description of cutthroat distribution provided by Wever et al.
(1992).
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Table 2. Occurrence of three salmonid species
observed during 2008 snorkeling surveys (adapted

from Trask 2008).

Stream

Coho

Steelhead

Cutthroat

Mainstem

X

IAlexander/Vincent

Beaver

Berry/Little Luck.

Berry/Soap

Black Rock/Little Luck.

Boughey/Teal

Boulder

XX XXX | X X[ X

Bump

Burgett/Vincent

Camp

Clayton/Ritner

X XX

Cooper/Little Luck.

Cougar

Dutch/Little Luck.

X X

Fern/Little Luck.

Grant/Teal

X

Jont

Little Luckiamute

X

Lost/Little Luck.

Maxfield

McTimmonds

Miller/WF Luck.

Pedee

Plunket

Price

Ritner

Rockpit

Sams/Little Luck.

Sheythe/Ritner

Slide

Soap

Teal/Little Luck.

Vincent

\Waymire/Little Luck.

Wolf

WF Luckiamute

Trib. C/WF Luck.

XXX X XX XX X X X XX XX X X X
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Table 3. Occurrence of three salmonid species
observed during 2008 snorkeling surveys (adapted
from Trask 2008).

Stream Coho |Steelhead| Cutthroat

Cougar - - X

Dutch/Little Luck. - - X

Fern/Little Luck. - - -

Grant/Teal - -

X

Jont - -

Little Luckiamute X * X

X

Lost/Little Luck. - -

Maxfield - X

McTimmonds - -

Miller/WF Luck. -

Pedee -

Plunket - -

Price - -

Ritner - -

Rockpit - -

Sams/Little Luck. - -

Sheythe/Ritner - -

Slide - -

Soap - -

Teal/Little Luck. - -

Vincent X* -

\Waymire/Little Luck. X 0* -

Wolf - -

WF Luckiamute - X 10*

XX X X XXX | X X X X XX XX X X X

Trib. C/WF Luck. - -
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Natural barriers to fish movement

Information on natural barriers in the Luckiamute
system is uncommon, as the focus of restoration is
upon manmade barriers such as culverts.
StreamNet includes data on both types of barriers,
although without differentiating between adult and
juvenile passage. Barriers are categorized as
dams, cascades/gradient, falls, and ‘other’ (Figure
2). There are only eight barriers categorized as
cascade/gradient and falls in the watershed, most
of which are located in headwater channels.

Mapped occurrences of steelhead above gradients
and falls in the Luckiamute River suggest that
these features do not deter fish passage. Fish
passage in the upper seven miles of the Little
Luckiamute River is at least partially blocked by
falls from 25 to 35 feet in height (Plumb, 2004)
(Figure 4). Wever et al. (1992) notes that falls on
the Little Luckiamute River have higher densities of
cutthroat trout above than below because isolated
populations typically exhibit greater densities than
those which coexist with anadromous salmonids.
This indirectly confirms that the falls are an
anadromous barrier.

Figure 4. Little Luckiamute River falls at
Garono et al. 2004 note that two natural barriers Falls City, Oregon. Photo by G. Price.
may block fish runs on the Luckiamute River, one at  Available at
river mile (RM) 56 (a 12 foot debris jam) and one at  http://www.oregonwaterfalls.net/fallcity.htm.
RM 56.5 (D. Anderson, personal communication). Accessed January 14, 2013.
The nature of the latter barrier, whether organic or
lithic, is not described in either this source nor is it depicted in StreamNet. The authors claim that the
barrier at RM 56 prevents winter steelhead from reaching about 10,000 feet of streams shown on the
current ODFW winter steelhead distribution map. Cascades also appear to block access to the
upper reaches of Pedee and Teal Creeks.

Water quality issues that may affect fish

The Oregon Department of Environmental Quality (ODEQ) 2010 Integrated Report is the most recent
list of waterbodies exceeding state water quality standards criteria. The online list incorporates
entries for waterbodies on the 303(d) list as well as those that did not make the 303(d) list, but have
been categorized according to degree of impairment (ODEQ 2010).

The Luckiamute and Little Luckiamute Rivers, Soap Creek, and Berry Creek were included in earlier
versions of the report for temperature exceedances, but have been delisted based upon EPA
approval of a TMDL addressing both temperature and bacteria (ODEQ 2006). Temperature
exceedances were determined to be related to low riparian shade levels. The Northwest Power
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Planning Council watershed assessment (WRI 2004) notes that increased summertime water
temperature regimes have affected adult cutthroat trout populations and limited the capacity of river
and tributary streams to support juvenile fish.

In a review of habitat quality, flows, and water withdrawals, Wever et al. 1992 concluded that
naturally low flows in the subbasin are often aggravated by water withdrawal for crop irrigation and to
a lesser extent for municipal uses. This concern was echoed by Garono et al. (2004). Low flows
could in turn exacerbate temperature problems.

3.2.1.2 Other Potentially Sensitive Species

A review of various databases was completed to determine the presence of other potentially sensitive
species in the basin. A summary of all species is provided in Appendix E.

Table 4. Potentially Sensitive Plants and Wildlife in the Luckiamute Basin.

4 lists the sensitive species that may occur, are likely to occur, or are known to occur in the basin.
The species listed under the Endangered Species Act as threatened or endangered that are known
or are likely to occur in the basin include the northern spotted owl and the marbled murrelet. Both of
these species depend on old growth forest habitats which are likely rare in the basin. Several
species of concern identified by the USFWS may also be present, but these species are not currently
protected under the Endangered Species Act. In addition, there are several species listed by the
State of Oregon that could potentially be present.

3.2.1.3 Effect of Sensitive Species Distribution on the Potential Development of a
Water Storage Project in the Luckiamute Basin.

Species listed under the Endangered Species Act are known to occur in the Luckiamute basin,
however, no listed species are known to occur upstream of the falls on the Little Luckiamute River.
Construction of a water storage project upstream of the falls may avoid significant impacts on
salmonids and listed species. Salmon utilizing waters downstream of the falls may be affected by
changes in water temperature and stream flow. These potential effects would need to be evaluated
and mitigated if possible during project design.

3.2.2 Water Availability in the Little Luckiamute Basin

Construction of a water storage project upstream of the falls in the Little Luckiamute basin would be
successful only if sufficient water is available to meet water demand. The evaluation of the potential
to meet future water demand by constructing a water storage facility in the Siletz basin (ENVIRON
2011) indicated that a storage facility with a minimum capacity of 14,000 acre-feet would likely meet
future water demand. Therefore, a GIS analysis was conducted to determine if a storage project
could be located within the Little Luckiamute that would meet that minimum water volume. This
analysis was completed through trial and error; placing dams at various heights at various locations
in the upper Little Luckiamute basin and computing the resulting storage volume. A location was
identified roughly 1.5 miles upstream of the falls where a storage facility could reasonably be
constructed (Figure 5). At this location, a 150 foot high dam would create of a reservoir with roughly
12,750 AF of storage and a 200 foot high dam would create a reservoir with roughly 28,500 AF of
storage. Therefore, development of a water storage project upstream of the falls is potentially
feasible, based solely of the volume of water that could be stored.
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Table 4. Potentially Sensitive Plants and Wildlife in the Luckiamute Basin.

Federal State Likelihood of
Common Name Scientific Name | Status® Status® | Source Occurrence
Coastal tailed frog Ascaphus truei \% Oregon Wildlife may occur
Explorer
Northern red-legged Rana aurora \% Oregon Wildlife likely to occur
frog aurora Explorer
Southern torrent (seep) | Rhyacotriton \% Oregon Wildlife high quality habitat
salamander variegatus Explorer limited; may occur
Rhyacotriton variegatus
Northern spotted owl Strix CHT T USFWS 2013a; 983 acres of state land
occidentalis NatureServe in Sams and upper
caurina Dutch Creek
watersheds designated
as Critical Habitat;
likely to occur
Olive-sided flycatcher Contopus SC \% Oregon Wildlife likely to occur
cooperi Explorer
Yellow-breasted chat Icteria virens SC C Oregon Wildlife likely to occur
Explorer
Mountain qualil Oreortyx pictus \% Oregon Wildlife likely to occur
Explorer
Band-tailed pigeon Patagioenas SC Oregon Wildlife likely to occur
fasciata Explorer
Purple martin Progne subis C Oregon Wildlife may occur
Explorer
Marbled murrelet Brachyramphus [ CHT T USFWSa; 1127 acres of state
marmoratus NatureServe land in Sams, Black
Rock, and upper Dutch
Creek watersheds
designated as Critical
Habitat; likely to occur
Arborimus C \% Oregon Wildlife may occur
Red tree vole longicaudus Explorer
(North Oregon Coast
distinct population
segment)
Arborimus SC Oregon Wildlife likely to occur
White-footed vole albipes Explorer
Silver-haired bat Lasionycteris SC \% Oregon Wildlife likely to occur
noctivagans Explorer
Long-eared myotis bat | Myotis evotis SC \Y NatureServe likely to occur
Yuma myotis bat Myotis SC NatureServe likely to occur
yumanensis

1. Federal: E - Endangered, T - Threatened, CH - Critical habitat; PT - Proposed threatened; PCH - Proposed
critical habitat, SC — Species of Special Concern (not listed)

2. State: E - Endangered, T - Threatened, C Critical, V - Vulnerable
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A water storage project would also need to have sufficient runoff to fill and refill a reservoir. The
evaluation of a potential water storage project in the Siletz basin (ENVIRON 2011) indicated that a
watershed area of 11,150 acres or greater would provide sufficient inflow into a reservoir to maintain
a water supply. The Little Luckiamute basin lies to the east of the Siletz basin, across the mountain
divide. In most cases, rainfall on the eastern side of the divide would likely be lower than on the west
side of the divide; however, the divide between the Siletz and Luckiamute basins is very low and it
reasonable to assume that the runoff per acre in the Luckiamute basin would be similar, although
likely somewhat lower, than the runoff per acre in the Siletz basin. The basin area upstream of the
potential dam site depicted in Figure 5 is 13,750 acres, which is roughly 2,600 acres or 23 percent
larger than the basin area upstream of the Siletz River project previously investigated.

Based on this cursory analysis, the basin size upstream of the dam site depicted in Figure 5 is likely
large enough to keep a reservaoir filled.

3.2.3 Conclusions Regarding the Potential to Develop a Water Storage Project in the
Luckiamute Basin

A natural waterfall is present in the Little Luckiamute basin which apparently blocks most, if not
all, upstream migration of salmon. This information should to be verified with on-the-ground
surveys. Construction of a water storage project upstream of a barrier would avoid passage
issues normally associated with a dam. The potential effects of a project on water quality and
stream flow would still have to be addressed in project design and mitigation.

e The presence of species listed under the Endangered Species Act is unlikely upstream of the
falls. This, too, needs to be validated.

e Based on a cursory analysis, it would appear that sufficient area and basin runoff area may be
available to support the development of a water storage project upstream of the falls. A much
more in-depth analysis of stream flow and runoff would be required to firmly determine the
potential for development of project in the subbasin.

e The potential dam location depicted on Figure 5 has not been evaluated to determine if a project
would be feasible from an engineering standpoint.
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Figure 5. Location of a potential water storage facility in the Little Luckiamute basin.
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3.3.1 Data Collection

Valsetz Water Storage Concept Analysis

Updated water use data on source capacity, average daily demand, maximum daily demand, and

deficit was collected from most of the 22 water providers identified in Section 2.3. A summary of the

water use data collected from the water providers identified in Section 2.3 and some other reliable
alternate sources is provided in Table 5. Copies of the communications made and documents

received by ENVIRON are provided in Appendix B. Seventeen of the water providers contacted gave

a response and provided either most, or all data requested. Four providers responded but did not
provide any data and one did not respond. Compared to the 2011 survey, the response rate was
much higher for this effort (77% in 2013 compared to 45% in 2011).

Table 5. Record of Communications with Water Providers

Water Providers

No
Response

Response, No
Data

Response, Data

Polk County

City of Dallas

City of Independence

City of Monmouth

City of Falls City

City of Willamina

Buell Red Prairie WD

Rickreall Community WA

Grand Ronde Community WA

NENENENENENEN

Luckiamute Domestic Water

Rock Creek WD

AN

Perrydale Domestic WA

AN

City of Adair Village

AN

Lincoln County

City of Lincoln City

City of Newport

Seal Rock WD

K-GB-LB WD

City of Toledo

SW Lincoln County WD

City of Depoe Bay

AN N NE NN R

City of Yachats

City of Siletz

City of Waldport
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Water Provider Communication Summary

A brief summary of the communication with Polk and Lincoln County water providers follows. Further
detailed information, including the collected water use data is located in subsequent section of this
memo and Appendix C.

1.

10.

11.

12.

City of Dallas - Attempted to contact Fred Braun on January 29, February 5, and March 27,
2013, and Kenn Carter via email and phone on February 26 and March 1, 2013 without
success. Last date of contact was April 2, 2013. No data was collected.

City of Independence - Telephone communication with Matt Carpenter on February 5, 2013.
He provided the data requested.

City of Monmouth - Email communication with Russ Cooper on March 1, May 2, and May 6,
2013. He provided the data requested.

City of Falls City — Telephone communication with Don Poe on January 12, 2013. He
provided the data requested.

Luckiamute Domestic Water Association - Email communication with Carol Clark on
February 26 and March 14, 2013. Reluctant to release the water use data without further
information and permission from board members.

City of Willamina - Email and telephone communication with Justin Riggs between March
12-14, 2013 and March 27-29, 2013. He provided the data requested.

Buell Red Prairie Water District - Email and telephone communication with Mark Lyon and
Corey Dorst on January 29, March 28-29, and April 2, 2013. They provided the data
requested.

Rickreall Community Water Association - Email communication with D.R. on March 25,
2013. They provided the data requested.

Grand Ronde Community Water Association - Email and telephone communication with
Karl Eckstrom on February 11, 2013. He provided the data requested.

Rock Creek Water District - Email and telephone communication with Mel Wheeler on
March 14 and March 22, 2013. He provided the data requested.

Perrydale Domestic Water Association - Email and telephone communication with a
customer service representative on January 29, February 26, and March 14, 2013. They
provided the data requested.

City of Adair Village - Email and telephone communication with Tom Shaddon on April 3,
2013. He provided the data requested.

Lincoln County Water Provider Communication Log

1.

City of Lincoln City - Email and telephone communication with Lila Bradley on January 29,
February 15, and May 8, 2013. She provided the data requested.
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2. City of Newport - Email and telephone communication with Steve Stewart on January 29,
February 5, March 1, March 4, March 6, and May 3, 2013. He provided the data requested.

3. Seal Rock Water District - Email and telephone communication with Joy King and Jason
Maxon on January 29, February 6, March 1, and March 4, 2013. They provided the data
requested.

4. K-GB-LB Water District - Email and telephone communication with Mark Snyder on January
29 and February 5, 2013. He provided the data requested.

5. City of Toledo - Email and telephone communication with Adam Denlinger and Linda
Hughes on January 29, February 5, February 27, and February 28, 2013. They delivered the
data requested.

6. SW Lincoln County Water District - Email and telephone communication with David
Whitlock on January 29, February 5, and February 27, 2013. He delivered the data requested.

7. City of Depoe Bay - Email and telephone communication with Terry Owings on January 29
and February 5, 2013. He provided the data requested.

8. City of Yachats - Email and telephone communication with Rick McClung on February 5,
February 26, March 29, April 4, and April 8, 2013. No data was delivered.

9. City of Siletz - Email and telephone communication with Allen Middaugh on January 29,
March 14, and March 29, 2013, and with Steven Williams on April 4, 2013. No data was
delivered.

3.3.3 Summary of Water Use Data

Updated water use data on source capacity, average daily demand, maximum daily demand, and
deficit was collected from most of the 22 water providers identified. For the City of Yachats, where
new data were not available, information gathered during the 2011 effort was used to fill in the gap. In
some rare cases where data were not provided during both the 2011 and 2013 surveys, other reliable
sources, such as the relevant providers’ websites and planning documents, were used to get these
data. These include the City of Dallas, Luckiamute Domestic Water Cooperative, and data for
maximum daily demand for the City of Depoe Bay. Two providers, the City of Siletz and the City of
Waldport, were non-responsive to the data requests during 2011 or 2013, and data are not available
through other reliable sources.

Summaries of the water use data collected from the water providers identified in Section 2.3 and
some other reliable alternate sources is provided in Table 6 and 7. These data are minimally
processed and are in the same units of measurement as provided by the contacts. A more detailed
data table follows this memo in Appendix C.
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Table 6. Summary of Water Use Data in Polk and Lincoln Counties in Units of
Measurement as Provided by the Water Providers

Maximum Daily

Water Providers Source Capacity Average Daily Demand Demand Deficit
Polk County
Rickreall Creek and
City of Dallas® Watershed - 9.91 2.25 MGD (2010) 2.86 MGD (2010) None
MGD (2010)
City of 3.7 MGD (2011 & 0.936 MGD (2011 & 1.5 MGD (2011 & None
Independence 2012) 2012) 2012)
3,007,700 GPD
City of 2,592,000 GPD (2011 1,029,451 GPD(2011) (2011) (zgllszlogoeozDPD
Monmouth & 2012) 1,205,876 GPD (2012) 2,596,800 GPD X
(2012)
(2012)
Summer - 250,000 GPD 5-10 % loss
. . Total system - ) ' Summer - 400 GPM '
City of Falls City Winter - 125,000- . 40,000 Gallons est.
380,000 GPD 135.000 GPD Winter - 350 GPM total
0.4808 MGD (2009) 0.68 MGD (2009)
. ) . 0.4073 MGD (2010) 0.74 MGD (2010)
City of Willamina 700 GPM 0.3342 MGD (2011) 0.57 MGD (2011) None
0.4975 MGD (2012) 0.64 MGD (2012)
Buell Red Prairie 150,000 GPD (2009-
WD 70,000,000 GPY 72,000 GPD (2009-2012) 2012) None
Rickreall 585 GPM, 842,000 254,610 GPD (2009- 413,690 GPD (2009- None
Community WA GPD (2009-2012) 2012) 2012)
Grand Ronde 300-600 GPM 250 GPM average 600 GPM average None
Community WA
Luckiamute
. 165,331,514 GPY (2009)
D W 4 I N/A N/A
omestlc_ ?ter groundwater wells 159,089,500 GPY(2010) / /
Cooperative
13,067 Gallons/Month 4,769,618
(2010) Gallons/Month (2010)
13,253 Gallons/Month 4,837,317
Rock Creek WD 89.77 GPM (2011) Gallons/Month (2011) None
13,131 Gallons/Month 4,792,964
(2012) Gallons/Month (2012)
Perrydale 153,014,724 GPY 7,583,791 Gallons/Month Galloii}:\l/lisrfhg?zoog None
Domestic WA (2009-2012) (2009-2012) 2012)
Summer - 500,000
City of Adair GPD Winter - 1-2 Million 2-3 Million None
Village Winter — 1,000,000 Gallons/Week Gallons/Week
GPD
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Table 7. Summary of Water Use Data in Polk and Lincoln Counties in Units of

Measurement as Provided by the Water Providers

Source Capacity

Maximum Daily

Water Providers (not equivalent to Average Daily Demand Deficit
. Demand
storage capacity)
Lincoln County
g:g of Lincoln Varies by season 3 MGD (low flow) 5 MGD None
. 3.4 MGD (2011)
City of Newport 1,300 Acre-Feet 1.9 MGD (2011 & 2012) 3.3 MGD (2012) None
Seal Rock WD 34,768,000 GPY 25,418,940 GPY N/A None
K-GB-LB WD 1,248,000 GPD 400,000 GPD 700,000 GPD None
. 0.831 MGD (2011)
City of Toledo 23 CFS 0.836 MGD (2012) 1.75 MGD None
SW Lincoln Winter- 72-92 GPM 250,000 GPD (in
County WD 1.11CFS Summer- 125-177 GPM summer) Some water loss
gg of Depoe 2.8 MGD 200,000 GPD 418,000 GPD" None
310 GPM (Summer)
800+ GPM (winter) 357,000 GPD
. 2009) 110,000 GPD (2009) (2009)
f Yachats® ( N/A
City of Yachats™ | 535 Gpm (summen) 103,000 GPD (2010) 396,000 GPD /
800+ GPM (winter) (2010)
(2010)
City of Siletz No response
City of Waldport No response
Notes:

! Data compiled from sources other than the water providers’ contacts as part of the 2011 and 2013 ENVIRON surveys.

2 Data from the 2011 ENVIRON data-collection effort.

Acronyms: N/A — Not Available; MGD — Million Gallons per Day; GPD — Gallons per Day; GPM — Gallons per Minute; GPY
— Gallons per Year; CFS — Cubic-Feet per Second; WD — Water District; WA — Water Association; SW — Southwest.

In order to compare and add data, and carry out additional analyses, such as the analysis of water
demand, the data in Table 6 and 7 were converted to one uniform unit of water measurement (Million
Gallons per Day — MGD) for source capacity, average daily demand, maximum daily demand, and
deficit. Further, the data were summarized so that only the data provided for the most recent year
were presented. Estimated water use data converted into MGD is summarized in Table 8.
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Table 8. Summary of Water Use Data in Polk and Lincoln Counties in MGD (unless stated

otherwise)

Water Providers

Source Capacity

Average Daily

Maximum Daily

Deficit (MGD)

(MGD) Demand (MGD) Demand (MGD)
Polk County
City of Dallas® 9.91 2.25 2.86 None
City of Independence 3.70 0.94 1.50 None
City of Monmouth 2.59 1.21 2.60 0.0048
City of Falls City 0.38 Summer - 0.25% Summer - 0.58"; 5-10% Iosss, 40,000

Winter - 0.13-0.14 Winter - 0.50 Gallons” total

City of Willamina 1.01 0.50 0.64 None
Buell Red Prairie WD 0.19 0.07 0.15 None
Rickreall Community WA 0.84 0.25 0.41 None
Grand Ronde Community WA 0.43-0.86" 0.36 0.86 None
Luckiamute Domestic Water N/A 0.44 N/A None
Cooperative®
Rock Creek WD 0.13 0.03 0.16 None
Perrydale Domestic WA 0.42 0.25 0.38 None
City of Adair Village 0.50-1.00 0.14-0.29* 0.29-0.43* None
Lincoln County
City of Lincoln City Varies by season 3.00 5.00 None
City of Newport 1,300 Acre-feet® 1.90 3.30 None
Seal Rock WD 0.10 0.07 N/A None
K-GB-LB WD 1.25 0.40 0.70 None
City of Toledo 14.86 0.84 1.75 None
SW Lincoln County WD 0.72 S\i,vr:rt:;roolfgoolss \ 0.25 Water loss 3%
City of Depoe Bay 2.80 0.20 0.42 None
City of Vachars’ “Wier 316 o o “Wier 05
City of Siletz No response
City of Waldport No response
Sub-Total Polk County 21.04 6.83 10.71 0.0048
Sub-Total Lincoln County 20.20 6.76 11.81 0.70
TOTAL 41.24 13.59 22.53 0.70
Notes:

! Data compiled from sources other than the water providers’ contacts as part of the 2011 and 2013 ENVIRON surveys.

2 Data from the 2011 ENVIRON data-collection effort.

% cannot be converted to MGD because Gallons and Acre-feet are units of volume and MGD is a unit of flow.

* Data for the TOTAL row includes the summer and the max value for those data that were presented in a range.

Acronyms: N/A — Not Applicable; MGD — Million Gallons per Day; GPD — Gallons per Day; GPM — Gallons per Minute;
GPY — Gallons per Year; CFS — Cubic-Feet per Second; WD — Water District; WA — Water Association; SW — Southwest.
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3.3.4 Data Interpretation and Analysis

Telephone and email communications with water providers and their responses to the more detailed
water use questionnaire revealed that the majority of the water providers who responded have
sufficient water available to meet the water needs of their current and projected population. However,
a few providers indicated that they do not have enough water or have water loss. These include the
City of Falls City, the City of Monmouth, and SW Lincoln County Water District. Further, water
providers servicing areas near the Oregon coast revealed that available water supply fluctuates
considerably between summer and winter, with availability higher in the winter season and lower in
the summer season due in part to tourism and evaporation.

3.3.5 Data Gaps and Caveats

While all efforts were made to gather the most updated and accurate information from all water
providers and other reliable sources, some gaps exist in the data. These gaps and caveats are
identified below:

1. ENVIRON received data from 17 of the total 22 identified water providers, which is a
considerable increase in water provider participation relative to the previous 2011 survey.
Some providers either did not respond, or did not provide the data requested. These include
City of Dallas, Luckiamute Domestic Water Cooperative, City of Yachats, City of Siletz, and
City of Waldport. Water use data is available for some of these water providers through the
2011 ENVIRON data-collection effort and other reliable sources, and was used to fill in these
data gaps. However, that information may not be accurate or up to date.

2. Some of the data collected from the water provider contacts were estimated and, therefore,
not exact measurements of water used. These may not be accurate and/or reliable in some
cases.

3. The water provider contacts provided data in various units of measurement as reported in
Table 6 and 7.

29 ENVIRON



Valsetz Water Storage Concept Analysis

4. Where possible, these were converted to a consistent unit, MGD, and presented in Table 8.
While all efforts were made to ensure that the conversion was done accurately, there is the
possibility of some loss of information during this process.

In order to bridge some of these gaps and supplement the analysis, a separate water rights analysis
was conducted to investigate whether there were any available water rights in the Middle Coast
Basin of Oregon and surrounding areas. This analysis is detailed in Section 3.5 of this report. The
water use demand forecast including estimates of demand for water use and regional population
estimates is provided in Section 3.4 of this report.

3.4 Task 4: Update and Refine Demand Forecast,
3.4.1 Population Forecast/Projection

A comparison of the previous population projections for 2010 developed by ENVIRON prior to the
release of the 2010 Census data (ENVIRON 2011) with the actual Census 2010 estimates for Polk
and Lincoln counties, respectively, and each of the smaller areas for which water demand is
projected is summarized in Table 9 and Table 10. Several of the 2010 Census values presented in
these two tables are larger than the previous estimates for 2010, while others are smaller than
estimated previously. However, the overall result is a larger base population for both counties than
was previously predicted.

Table 9. Current Population Polk County: Comparison of 2010 Census Data with Previous
Projection

2010 Total Population® 2010 Previous Estimate?
Polk County, Oregon 75,403 69,145
Dallas 14,583 15,555
Falls City 947 960
Independence 8,590 8,240
Monmouth 9,534 9,675
Willamina 2,025 1,885
Grand Ronde CDP 1,661 N/A

Sources:
1 Census 2010. Available at: http:/factfinder2.census.gov/, accessed March 22, 2013.
2 ENVIRON, 2011, Appendix A, Water Supply Demand and Water Rights Analysis, February.

Table 10. Current Population Lincoln County: Comparison of 2010 Census Data with
Previous Population Projection

2010 Total Population® 2010 Previous Estimate?
Lincoln County 46,034 44,620
Depoe Bay 1,398 1,425
Lincoln City 7,930 7,955
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Newport 9,989 10,605
Siletz 1,212 1,195
Toledo 3,465 3,655
Waldport 2,033 2,160
Yachats 690 815
Sources:

1 Census 2010. Available at: http:/factfinder2.census.gov/, accessed March 22, 2013.
2 ENVIRON, 2011, Appendix A: Water Supply, Demand and Water Rights Analysis, February.

Comparisons between the previous population projections developed by ENVIRON (ENVIRON 2010)
and the preliminary 2012 population projections for Polk County and Lincoln County, respectively
(Office of Economic Analysis, Department of Administrative Services, State of Oregon, 2013.) are
summarized in Table 11 and Table 12. The current ENVIRON projections are higher in the near term
and lower in the long term than the earlier ENVIRON projections primarily due the use of the actual
Census 2010 population values for both counties and the use of the revised official county
projections from Oregon State as the base projections.

Table 11. Population Projection Polk County: Comparison of Preliminary 2012 County
Projection with Previous Projection
Current Projection Previous Projection
2010 75,403 69,145
2020 88,081 86,799
2030 105,274 101,731
2040 121,044 124,010
2050 135,877 151,167

Source: ENVIRON inference of data from ENVIRON, 2011, Appendix A: Water Supply, Demand and Water Rights Analysis
and Office of Economic Analysis, Department of Administrative Services, State of Oregon. 2013. Forecasts of Oregon's
County Populations and Components of Change, 2010 — 2050.

Table 12. Population Projection Lincoln County: Comparison with Preliminary 2012
county Projection with Previous Projection
Current Projection Previous Projection

2010 46,034 44,600

2020 49,535 47,844

2030 52,857 50,793

2040 54,688 53,924

2050 56,245 57,248

Source: ENVIRON inference of data from ENVIRON, 2011, Appendix A: Water Supply, Demand and Water Rights Analysis
and Office of Economic Analysis, Department of Administrative Services, State of Oregon. 2013. Forecasts of Oregon's
County Populations and Components of Change, 2010 — 2050
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The Office of Economic Analysis, Department of Administrative Services, State of Oregon (2013) is
projecting an average annual growth rate of 1.5 percent between 2010 and 2050 or Polk County and
an average annual growth rate of 0.5 percent for Lincoln County for the same period.

The growth projections for each of the counties are summarized on Table 9 and 11. Based on each
of the municipalities’ share of the county population in 2000 and 2010, and their share of the growth
between those two years, a methodology was established to project the population in each of the
municipalities in each of the counties. The change in population for each of the forecast years, 2020,
2030, 2040, and 2050 for each of the two counties was allocated between each of the municipalities
and unincorporated areas by basing the population on varying degrees of share of the population
growth within the specific county and the share of the base population within the specific county. In
2020, the municipality population was based 100% on the share of the growth between 2000 and
2010 that each of the municipalities contributed to the growth in the county and zero percent on the
share of the base population in 2000. In 2030, it changes to 75 percent on the share of growth
between 2010 and 2020 and 25 percent on the share of the 2010 county population, in 2040 it
becomes 50 percent and 50 percent, and in 2050 it is 25 percent and 75 percent. These projections
are summarized in Table 13 and Table 14.

Table 13. Population Projections for Polk County Municipalities

2000 2010 2020 2030 2040 2050
City of Dallas 12,459 14,583 16,651 19,585 22,396 25,152
City of Independence 6,035 8,590 11,077 14,097 16,542 18,537
City of Monmouth 7,741 9,534 11,280 13,598 15,681 17,598
City of Falls City 966 947 929 964 1,051 1,186
City of Willamina (part)* 716 845 971 1,146 1,313 1,474
City of Salem (part)* 17,884 24,239 30,426 38,100 44,482 49,868
Grand Ronde CDP 271 1,661 3,014 4,485 5,500 6,141
Unincorporated 16,308 15,004 13,735 13,299 14,078 15,920
TOTAL Polk County 62,380 75,403 88,081 105,274 121,044 135,877
Table 14. Population Projections for Lincoln County Municipalities

2000 2010 2020 2030 2040 2050
City of Lincoln City 7,437 7,930 9,040 9,973 10,421 10,745
City of Newport 9,532 9,989 11,018 11,930 12,398 12,766
City of Toledo 3,472 3,465 3,449 3,501 3,565 3,651
City of Depoe Bay 1,174 1,398 1,902 2,286 2,446 2,538
City of Yachats 617 690 854 984 1,040 1,076
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City of Siletz 1,133 1,212 1,390 1,538 1,609 1,659
City of Waldport 2,050 2,033 1,995 2,004 2,035 2,082
Unincorporated 19,064 19,317 19,887 20,640 21,174 21,727
TOTAL Lincoln County 44,479 46,034 49,535 52,857 54,688 56,245

Using the population forecasts shown in as a basis, average annual growth rates were calculated for
each decade and for each municipality. The associated growth rates for the municipalities in Polk and
Lincoln County respectively are shown in Table 15 and Table 16 below.
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Table 15. Population Projection Growth Rates for Polk County Municipalities

2010 2020 2030 2040 2050
City of Dallas 1.6% 1.3% 1.6% 1.4% 1.2%
City of Independence 3.6% 2.6% 2.4% 1.6% 1.1%
City of Monmouth 2.1% 1.7% 1.9% 1.4% 1.2%
City of Falls City -0.2% -0.2% 0.4% 0.9% 1.2%
City of Willamina (part)* 1.7% 1.4% 1.7% 1.4% 1.2%
City of Salem (part)* 3.1% 2.3% 2.3% 1.6% 1.1%
Grand Ronde CDP 19.9% 6.1% 4.1% 2.1% 1.1%
Unincorporated -0.8% -0.9% -0.3% 0.6% 1.2%
TOTAL Polk County 1.9% 1.6% 1.8% 1.4% 1.2%

Table 16. Population Projection Growth Rates for Lincoln County Municipalities
2010 2020 2030 2040 2050
City of Lincoln City 0.6% 1.3% 1.0% 0.4% 0.3%
City of Newport 0.5% 1.0% 0.8% 0.4% 0.3%
City of Toledo -0.02% -0.05% 0.1% 0.2% 0.2%
City of Depoe Bay 1.8% 3.1% 1.9% 0.7% 0.4%
City of Yachats 1.1% 2.2% 1.4% 0.6% 0.3%
City of Siletz 0.7% 1.4% 1.0% 0.4% 0.3%
City of Waldport -0.1% -0.2% 0.05% 0.2% 0.2%
Unincorporated 0.1% 0.3% 0.4% 0.3% 0.3%
TOTAL Lincoln County 0.3% 0.7% 0.7% 0.3% 0.3%

These population projections are the basis for the regional water demand forecast. However, one
note should be taken regarding the security of water supply. If water supply is certain, it in turn will
have an effect on the population growth. To illustrate this point, a case study of the impact of water
availability on municipal growth in Battleground, Washington demonstrates the potential influence of
water supply (see Appendix D). The case study suggests that with a secure water supply, more
people are likely to move to a county or town than if water is scarce. Hence, future populations are
likely to be higher with a more secure water supply. The population projections developed in this
report assume that no new water sources are developed.
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3.4.2 Water Demand Forecast

The water use data described and presented in Section 3.3 establishes the best available estimate of
current water use in Polk and Lincoln counties. It is assumed that water use in the two counties will
increase at the same rate that population increases. Therefore, the growth rates from Table 15 and
Table 16 were used to develop future water demand estimates for each of the municipalities in both
Polk and Lincoln counties. The forecast of the average water demand is shown in Table 17 and
Table 18 for Polk and Lincoln counties, respectively, and the forecast for the maximum daily demand
is reported in Table 19 and Table 20.

Table 17. Forecasted Average Water Demand for Polk County Municipalities (in MGD)
Water Providers 2013 2020 2030 2040 2050
City of Dallas’ 2.25 2.47 2.90 3.32 3.73
City of Independence 0.94 1.12 1.43 1.68 1.88
City of Monmouth* 1.21 1.36 1.64 1.89 2.12
City of Falls City 0.25 0.25 0.26 0.28 0.31
City of Willamina 0.50 0.55 0.65 0.75 0.84
Buell Red Prairie WD 0.07 0.08 0.09 0.11 0.12
Rickreall Community WA 0.25 0.28 0.33 0.38 0.43
Grand Ronde Community WA 0.36 0.55 0.81 1.00 1.11
Luckiamute Domestic Water Cooperative® 0.44 0.49 0.59 0.67 0.76
Rock Creek WD 0.03 0.05 0.07 0.08 0.09
Perrydale Domestic WA 0.25 0.28 0.33 0.38 0.43
City of Adair Village 0.29 0.32 0.39 0.44 0.50
TOTAL Polk County 6.84 7.63 9.11 10.48 11.76
Notes:

! Some data for this provider compiled from sources other than the water providers’ contacts as part of the 2011 and 2013 ENVIRON
surveys.
% Some data for this provider from the 2011 ENVIRON data-collection effort.

® Totals include the summer and the max value for those data that were presented in a range.

Acronyms: ADD - Average Daily Demand; MDD - Maximum Daily Demand; MGD — Million Gallons per Day; WD — Water District; WA —
Water Association; SW — Southwest; K-GB-LB - Kernville-Gleneden Beach-Lincoln Beach.
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Table 18. Forecasted Average Water Demand for Lincoln County Municipalities
Water Providers 2013 2020 2030 2040 2050
City of Lincoln City* 3.00 3.29 3.63 3.79 3.91
City of Newport® 1.90 2.03 2.20 2.29 2.36
Seal Rock WD 0.07 0.07 0.08 0.08 0.08
K-GB-LB WD 0.40 0.42 0.45 0.46 0.48
City of Toledo 0.84 0.84 0.85 0.87 0.89
SW Lincoln County WD 0.25 0.26 0.28 0.29 0.30
City of Depoe Bay 0.20 0.25 0.30 0.32 0.33
City of Yachats ** 0.10 0.12 0.13 0.14 0.15
City of Siletz ** 0.19 0.21 0.23 0.24 0.25
City of Waldport No response

TOTAL Lincoln County 6.95 7.32 7.81 8.08 8.31

Notes:

! Some data for this provider compiled from sources other than the water providers’ contacts as part of the 2011 and 2013 ENVIRON
surveys.
% Some data for this provider from the 2011 ENVIRON data-collection effort.

® Totals include the summer and the max value for those data that were presented in a range.

Acronyms: ADD - Average Daily Demand; MDD - Maximum Daily Demand; MGD — Million Gallons per Day; WD — Water District; WA —
Water Association; SW — Southwest; K-GB-LB - Kernville-Gleneden Beach-Lincoln Beach.
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Table 19. Forecasted Maximum Water Demand for Polk County Municipalities (in
MGD)

Water Providers 2013 2020 2030 2040 2050
City of Dallas’ 2.86 3.14 3.69 4.22 4.74
City of Independence 1.50 1.79 2.28 2.68 3.00
City of Monmouth* 2.60 2.92 3.53 4.07 4.56
City of Falls City 0.58 0.57 0.59 0.65 0.73
City of Willamina 0.64 0.71 0.83 0.95 1.07
Buell Red Prairie WD 0.15 0.17 0.20 0.23 0.26
Rickreall Community WA 0.41 0.46 0.55 0.63 0.71
Grand Ronde Community WA 0.86 1.31 1.94 2.38 2.66
Luckiamute Domestic Water Cooperative® 0.66 0.74 0.88 1.01 1.14
Rock Creek WD 0.16 0.24 0.36 0.44 0.49
Perrydale Domestic WA 0.38 0.42 0.51 0.58 0.65
City of Adair Village 0.57 0.64 0.76 0.87 0.98
TOTAL Polk County 11.37 12.68 15.15 17.42 19.56
Notes:

! Some data for this provider compiled from sources other than the water providers’ contacts as part of the 2011 and 2013 ENVIRON
surveys.
2 Some data for this provider from the 2011 ENVIRON data-collection effort.

® Totals include the summer and the max value for those data that were presented in a range.
Acronyms: ADD - Average Daily Demand; MDD - Maximum Daily Demand; MGD — Million Gallons per Day; WD — Water District; WA —
Water Association; SW — Southwest; K-GB-LB - Kernville-Gleneden Beach-Lincoln Beach.
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Table 20. Forecasted Maximum Water Demand for Lincoln County Municipalities
Water Providers 2013 2020 2030 2040 2050
City of Lincoln City* 5.00 5.48 6.05 6.32 6.51
City of Newport® 3.30 3.53 3.83 3.98 4.10
Seal Rock WD 0.10 0.11 0.11 0.12 0.12
K-GB-LB WD 0.70 0.74 0.79 0.81 0.84
City of Toledo 1.75 1.74 1.77 1.80 1.85
SW Lincoln County WD 0.25 0.26 0.28 0.29 0.30
City of Depoe Bay 0.42 0.52 0.63 0.67 0.70
City of Yachats ** 0.40 0.46 0.53 0.57 0.59
City of Siletz ** 0.38 0.42 0.46 0.48 0.50
City of Waldport No response

TOTAL Lincoln County 12.30 12.95 13.82 14.30 14.70

Notes:

! Some data for this provider compiled from sources other than the water providers’ contacts as part of the 2011 and 2013 ENVIRON

surveys.

% Some data for this provider from the 2011 ENVIRON data-collection effort.

® Totals include the summer and the max value for those data that were presented in a range.

Acronyms: ADD - Average Daily Demand; MDD - Maximum Daily Demand; MGD — Million Gallons per Day; WD — Water District; WA —
Water Association; SW — Southwest; K-GB-LB - Kernville-Gleneden Beach-Lincoln Beach.

3.4.3 Data Gaps and Caveats

This estimate of water demand for Polk and Lincoln counties as a whole and by water supplier is
affected by several data gaps which required assumptions in this analysis. These data daps and

assumptions or caveats are outlined below:

e The most current Oregon State official county forecast dated March 28, 2013 for the period 2020
through 2050 was applied to the base population for 2010 from the Census Bureau for Polk and
Lincoln county population projections from which to base water demand projections. This
approach is conservative and may have underestimated future populations.

o Projections need to take into account the availability of water it appears that the state county
forecasts do not take that into account. Recent case studies have shown that population growth

varies based on water availability (see Appendix D).

e The projections in this memo assume that sufficient water is available for development and

residential growth.

e Municipal growth projections were developed based on the assumption that growth is a function
of both the share of the county population that the municipality contributes and the share of the
county growth for the previous ten years that each municipality contributes. The extent of each of
these factors impact on growth is assumed to vary over time.
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3.5 Task 5: Document Existing Water Capacity and Availability, and Compare with
Demand

3.5.1 Analysis of Potential Surplus/Deficit

The total water supply in both Polk and Lincoln counties surpasses demand in 2013 but the
estimated surplus water supply decreases over the period of analysis (Table 21). The estimated
surplus water supply in Polk County decreases from 10.17 MGD in 2013 to 1.45 MGD in 2050, and
the estimated surplus water supply in Lincoln County decreases from 16.77 MGD in 2013 to 15.51
MGD in 2050. For both counties combined, the estimated surplus water supply decreases from 26.93
MGD in 2013 to 18.07 MGD in 2050.

Of the 12 providers included in the analysis in Polk County, four have water supply deficits in 2013.
By 2050, the estimated number of providers with water supply deficits increases to nine in the
County, leaving only two providers with surplus supply. Two of the eight providers analyzed for
Lincoln County (excluding the City of Waldport that did not respond) have water supply deficits in
2013. By 2050, four of these providers are expected to water supply deficits.

Two providers, one in each county, appear to have source capacities well in excess of their current
and future needs. The City of Dallas in Polk County has a source capacity of 9.91 MGD and
maximum daily demand of 2.86 MGD in 2013. While the City’s 2013 surplus water supply of 7.05
MGD decreases to an estimated 5.17 MGD in 2050, they are expected to continue to have a supply
in excess of demand. Similarly, the City of Toledo in Lincoln County has a source capacity of 14.86
MGD with a maximum daily demand of 1.75 MGD and surplus water supply of 13.11 MGD in 2013.
By 2050, the surplus water supply is expected to decrease slightly to 13.01 MGD. Other providers
that are projected to have water supply surpluses in 2050 are the City of Independence and Rickreall
Community Water Association in Polk County, Kernville-Gleneden Beach-Lincoln Beach Water
District, SW Lincoln County Water District, and City of Depoe Bay in Lincoln County. Most of these
suppliers will are expected to have relatively small surpluses in 2050.
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Table 21. Current and Projected Water Demand and Surplus/Deficit for Polk and Lincoln Counties - 2013 to 2050 (in MGD)
e 2020 2030 2040 2050

Water Source Surplus/ | Source Surplus/ | Source Surplus/ | Source Surplus/ | Source Surplus/

) ) ADD | MDD . ) ADD | MDD . ) ADD | MDD . . ADD | MDD . ) ADD | MDD .
Providers Capacity Deficit | Capacity Deficit | Capacity Deficit | Capacity Deficit | Capacity Deficit
Polk County
City of Dallas® 9.91 2.25 2.86 7.05 9.91 2.47 3.14 6.77 9.91 2.90 3.69 6.22 9.91 3.32 4.22 5.69 9.91 3.73 4.74 5.17
City of
Independence 3.70 0.94 1.50 2.20 3.70 1.12 1.79 1.91 3.70 1.43 2.28 1.42 3.70 1.68 2.68 1.02 3.70 1.88 3.00 0.70
City of
Monmouth* 3.50 1.21 | 2.60 | -0.0048 3.50 1.36 | 2.92 | -0.0054 3.50 1.64 | 3.53 | -0.0065 3.50 189 | 4.07 | -0.0075 3.50 212 | 456 -1.06
City of Falls
City 0.38 0.25 | 0.58 -0.20 0.38 0.25 | 0.57 -0.19 0.38 0.26 | 0.59 -0.21 0.38 0.28 | 0.65 -0.27 0.38 0.31 | 0.73 -0.35
City of
Willamina 1.01 0.50 0.64 0.37 1.01 0.55 0.71 0.30 1.01 0.65 0.83 0.18 1.01 0.75 0.95 0.06 1.01 0.84 1.07 -0.06
Buell Red
Prairie WD 0.19 0.07 0.15 0.04 0.19 0.08 0.17 0.02 0.19 0.09 0.20 -0.01 0.19 0.11 0.23 -0.04 0.19 0.12 0.26 -0.07
Rickreall
Community
WA 0.84 0.25 0.41 0.43 0.84 0.28 0.46 0.38 0.84 0.33 0.55 0.29 0.84 0.38 0.63 0.21 0.84 0.43 0.71 0.13
Grand Ronde
Community
WA 0.86 0.36 0.86 0.00 0.86 0.55 131 -0.45 0.86 0.81 1.94 -1.08 0.86 1.00 2.38 -1.52 0.86 1.11 2.66 -1.80
Luckiamute
Domestic
Water
Cooperative® 1.00 0.44 | 0.66 0.34 1.00 0.49 | 0.74 0.26 1.00 0.59 | 0.88 0.12 1.00 0.67 | 1.01 -0.01 1.00 0.76 | 1.14 -0.14
Rock Creek
WD 0.13 0.03 | 0.16 -0.03 0.13 0.05 | 0.24 -0.11 0.13 0.07 | 0.36 -0.23 0.13 0.08 | 0.44 -0.31 0.13 0.09 | 0.49 -0.36
Perrydale
Domestic WA 0.42 0.25 0.38 0.04 0.42 0.28 0.42 0.00 0.42 0.33 0.51 -0.09 0.42 0.38 0.58 -0.16 0.42 0.43 0.65 -0.23
City of Adair
Village 0.50 0.29 0.57 -0.07 0.50 0.32 0.64 -0.14 0.50 0.39 0.76 -0.26 0.50 0.44 0.87 -0.37 0.50 0.50 0.98 -0.48
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Lincoln County

City of Lincoln
City1 5.50 3.00 5.00 0.50 5.50 3.29 5.48 0.02 5.50 3.63 6.05 -0.55 5.50 3.79 6.32 -0.82 5.50 3.91 6.51 -1.01
City of
NeWportl 3.88 1.90 3.30 0.58 3.88 2.03 3.53 0.35 3.88 2.20 3.83 0.05 3.88 2.29 3.98 -0.10 3.88 2.36 4.10 -0.22
Seal Rock
WD 0.10 0.07 0.10 0.00 0.10 0.07 0.11 -0.01 0.10 0.08 0.11 -0.01 0.10 0.08 0.12 -0.02 0.10 0.08 0.12 -0.02
K-GB-LB WD 1.25 0.40 0.70 0.55 1.25 0.42 0.74 0.51 1.25 0.45 0.79 0.46 1.25 0.46 0.81 0.44 1.25 0.48 0.84 0.41
City of Toledo 14.86 0.84 1.75 13.11 14.86 0.84 1.74 13.12 14.86 0.85 1.77 13.09 14.86 0.87 1.80 13.06 14.86 0.89 1.85 13.01
SW Lincoln
County WD 0.72 0.25 0.25 0.47 0.72 0.26 0.26 0.46 0.72 0.28 0.28 0.44 0.72 0.29 0.29 0.43 0.72 0.30 0.30 0.42
City of Depoe
Bay 2.80 0.20 0.42 2.38 2.80 0.25 0.52 2.28 2.80 0.30 0.63 2.17 2.80 0.32 0.67 2.13 2.80 0.33 0.70 2.10
City of
Yachats®* 1.15 0.10 0.40 -0.70 1.15 0.12 0.46 -0.81 1.15 0.13 0.53 -0.94 1.15 0.14 0.57 -0.99 1.15 0.15 0.59 0.56
City of Siletz"* 0.50 0.19 0.38 -0.12 0.50 0.21 0.42 -0.13 0.50 0.23 0.46 -0.15 0.50 0.24 0.48 -0.15 0.50 0.25 0.50 0.0
City of
Waldport No response
Sub-total
Polk County3 22.44 6.84 | 11.37 10.17 22.44 7.63 | 12.68 8.76 22.44 9.11 | 15.15 6.34 22.44 10.48 | 17.42 4.28 22.44 12.32 | 20.99 1.45
Sub-total
Lincoln
County3 30.76 6.95 | 12.30 16.77 30.76 7.32 | 12.95 15.78 30.76 7.81 | 13.82 14.58 30.76 8.08 | 14.30 13.98 30.76 8.75 | 15.51 15.25
TOTAL® 53.20 13.79 | 23.67 26.93 53.20 14.94 | 25.63 24.54 53.20 16.92 | 28.97 20.92 53.20 18.56 | 31.72 18.26 53.20 21.07 | 34.50 18.07

ll\lgz)erflé data for this provider compiled from sources other than the water providers’ contacts as part of the 2011 and 2013 ENVIRON surveys.

2 Some data for this provider from the 2011 ENVIRON data-collection effort.

® Totals include the summer and the max value for those data that were presented in a range.

* Water provider identified deficit.

Acronyms: ADD - Average Daily Demand; MDD - Maximum Daily Demand; MGD — Million Gallons per Day; WD — Water District; WA — Water Association; SW — Southwest; K-GB-LB - Kernville-Gleneden Beach-Lincoln Beach.
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3.5.2 Data Gaps and Caveats

Assessing current and future water supply surplus/deficit is a complex task and involves a number of
factors. While all efforts were made to ensure the most accurate analysis based on available
information, there is the potential for error. The following are some of the gaps in information
collected and caveats regarding the analysis conducted:

A major assumption for the analysis of surplus/deficit water supply is that source capacity
remains constant during the analysis period (2013 to 2050). In reality, the source capacity would
change over such a long period. However, given the uncertainty of future supplies, there were no
criteria to base an increase in source capacity on. This assumption may have resulted in a less
accurate estimate of projected surplus/deficit.

We suspect that some of the providers included water rights in their estimates of source supply
although the infrastructure available to deliver that water was significantly lower.

Most of the data were collected from the providers’ contacts and are considered fairly accurate
and updated. However, some providers either did not respond at all or provided a portion of the
data requested. In such cases, the data gaps were filled with information collected through other
sources, including providers’ websites, other available documents, ENVIRON'’s previous analysis
(ENVIRON 2011), etc. Due to this, there is variability in the accuracy of the data used in the
assessment.

Only three providers actually identified a deficit water supply during the data collection effort. For
the remaining, the deficit/surplus water supply was calculated based in the difference between
available source capacity and maximum daily demand. In most cases, this would provide a fairly
accurate estimate; however, in cases where either or both of the two variables were inaccurate or
outdated, this method may have resulted in some inaccuracies.

While there may be the potential for agricultural demand, particularly in Polk County, it appears
agricultural demand for Project water could be minimal and, therefore, not included in this
analysis.

3.6 Task 6: Identify Appropriate Conservation and Alternative Measures to Increase

Supply

3.6.1 Review of Permits Held By Water Providers

The search of the Oregon Water Resources Department (OWRD) ENVIRON Water Right Information
System (WRIS) database described in Section 2.6 identified 74 water rights and applications/claims
in Polk County with a total allocation/application/claim of 38,427 million gallons per year (MGY)
(Table 22). In Lincoln County, 68 water rights and applications/claims were identified, with a total
water allocation/application/claim of 30,305 MGY (Table 23).
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Table 22. Provider Water Type and Millions of Gallons/Year Totals Polk County

Permit Totals by Water Type MGY

Provider Svlilgfecre G\/:g:grd Storage App():l:;?r:gns/ Permits App():l:;?r:gns/ Total
City of Dallas 6 0 2 0 4,421 0 4,421
City of Independence 2 3 0 3 2,218 552 2,769
City of Monmouth 8 4 0 0 5,037 0 5,037
City of Falls City 6 0 0 0 1,241 0 1,241
City of Willamina 5 0 1 0 902 0 902
Buell Red WD 6 1 3 0 341 0 341
\F/zvi,ca\kreall Community 0 6 0 0 806 0 806
ggﬁ&fﬂ?&d\f\/ A 1 0 0 1 71 85 156
\I7\L/Jékiamute Domestic 0 5 0 0 1,427 0 1,427
Rock Creek WD 3 0 0 0 47 0 47
Perrydale Domestic WA 0 5 0 2 1,658 278 1,936
City of Adair Village 1 0 0 0 19,344 0 19,344
Total Polk County 38 24 6 6 37,513 915 38,427
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Table 23. Provider Water Type and Millions of Gallons/Year Totals Lincoln County

Permit Totals by Water Type

MGY

Provider Surface | Ground — Applicf':\tions/ Permits Applicf':\tions/ Total
Water Water Claims Claims
City of Lincoln City 9 1 0 0 6,760 0 6,760
City of Newport 11 0 3 2 5,328 4,348 9,676
Seal Rock WD 2 0 0 0 708 0 708
KGLB WD 3 0 0 1 1,574 237 1,811
City of Toledo 7 0 0 0 4,467 0 4,467
SW Lincoln Water WD 6 0 0 0 456 0 456
City of Depoe Bay 5 0 1 0 1,668 0 1,668
City of Yachats 5 0 0 0 2,003 0 2,003
City of Siletz 6 0 1 0 1,286 0 1,286
City of Waldport 5 0 0 0 1,470 0 1,470
Totals 59 1 5 3 25,720 4,585 30,305

3.6.1.1 Permits Held by Private Entities

While providers made up the majority of the larger water permit holders, there were quite a few large
rights held by private owners. Some of these were explored more fully in an attempt to identify any
underused water permits that might become available for transfer in the future. These water rights
were identified by searching for larger volume permits. There were 36 permits and three
applications/claims that were for over 150 MGY.

Of these 39 permits and applications/claims, 33 were for surface water and six were for storage.

Three permits examined were for applications/claims. The uses of these larger water permits were (in
order of highest prevalence), irrigation, industrial/manufacturing, municipal,
construction/maintenance, and nursery uses/human consumption (Table 24). It is worth noting that
eight of the large water permits belong to Georgia Pacific Company, and two permits and 2
applications belong to the Confederated Tribes of Siletz Indians of Oregon.
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Table 24. Numbers of High Volume Water Permits Identified Summarized by
Permitted Use.
Permitted Use
. Industrial/ . Construction/ | Nursery Uses/
Irrigation . Municipal .
Manufacturing Maintenance | Human Cons.

Surface 14 8 7 0 1
Storage 0 6 0 0 0
Applications/ > 0 0 1 0
Claims
Total Water
Use in MGY 3,756 11,705 2,333 158 236

3.6.1.2 Potentially Underutilized Water Permits

The analysis of water rights in the Middle Coast Basin and water providers outside of the basin also
uncovered that many water rights have not been updated in several decades. These older permits
are more likely to be affected by Oregon’s “use it or lose it” law, which states that water rights that
have not been used for five consecutive years in the last fifteen years are subject to cancellation.
ENVIRON identified 302 water permits that had not been updated in over 30 years. These represent
roughly 56 percent of the surface water permits, 41 percent of reservoir permits, and 32 percent of
provider's permits have not been updated in the last thirty years (Table 25, Table 26, and Table 27),
and it is not clear whether these water rights are still in use. It is important to note that these permits
do not necessarily represent unused water rights, but rather they represent permits that might, or
might not be in use. Additional permits might also be underutilized and/or available for lease or sale,
but it is very difficult to know without a field investigation of each permit.
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Table 25. Water Rights with 30+ Years without an Update by Water Type

Surface Reservoir Ground Total
# of Permits 288 12 2 302
Total Water
Use in MGY 25,422 620 9 26,051

Table 26. Water Rights with 30+ Years without an Update by Use

L ; .. . Industrial/ | Commercial Fish
Irrigation | Domestic | Municipal | Livestock Other
Manufact. Uses Culture
# of
© : 226 91 39 20 16 11 5 5
Permits
Total
W
ater 8,529 2,362 8,002 398 6,465 71 307 | 119
usein
MGY

Notes: The 'Other" category includes Agriculture, Aesthetics, Fire Protection, and Power Development.

There are more uses tallied than actual permits, as many permits had more than one use. Quasi-Municipal use was counted as Municipal.

Table 27. Provider’s Permits with 30+ Years Without an Update by Water Type and

Use

Water Providers 30+ Years Without an Update by Water Type and Use

By Water Type By Use
i frmf . Industrial/
Surface | Reservoir | Ground Total Municipal Domestic naustria
Manufacture
# of
; 33 8 2 43 40 2 1
Permits
Total
Water Use 9,892 611 1,479 11,982 9,491 2373 118
in MGY

Note: Quasi-Municipal use was counted as Municipal.

ENVIRON was unable to find any water permits where the full allocation of water was not being used
according to the database. The only possible exception was permit number S43854, which should be
cancelled per order 37-33. There is no record that the permit was reinstated. This permit is rather

small at only 2.36 MGY. Given the age of a large portion of the permits, it is reasonable to doubt that
they are all being used to their fullest for the use stated on the original permit.
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3.6.1.3 Additional Research on Large and Potentially Unused Permits

A second round analysis of 34 permits that had no activity in over 30 years and were over 100 MGY
was conducted to determine if some of these water rights may be available. The analysis included
locating contact information for the identified water rights holder. A variety of resources were used to
locate contact information. The physical location from WRIS (with the latitude and longitude) was
compared to the ORMAP location (Oregon Map) and the Lincoln County (LC) Assessors website to
determine the legal description and then the owners of the lots where the WRIS map placed the
water rights. The WRIS map (which does not identify specific lots) was compared to the ORMAP map
(which does show individual lots and their legal description). The legal description was then entered
into the Lincoln County Assessor’s database of tax lots, which lists the owner of each lot. Lastly,
online web searches were used (whitepages.com, etc.), to locate existing telephone numbers for all
owners that were listed.

No contact information was available for most of the identified water rights holders. Each water rights
holder whose contact information was attained was contacted on multiple occasions to inquire about
the ownership of the water rights associated with their land and if the water rights were available.
Contact information was found for 17 of the 34 selected water rights and 13 of the 17 were contacted.
Eight of the 13 either stated that all water was being utilized or that they did not wish to share
information. One of the original 13 indicated that the water had not been used for a few years; this
irrigation water right is located in Blodgett, Oregon and is for 134 MGY.

3.6.1.4 Summary

The first and second round analyses of water rights revealed that more data and subsequent analysis
of WRIS is needed to determine if some water rights near the study area may be available. According
to the WRIS database analysis described above, it is not clear whether or not any large water rights
are currently available, with the possible exception of the water right in Blodgett, Oregon. Note that
the Blodgett right has not been used in over 30 years and has likely been forfeited due to non-use.
Aside from governmental entities, there is no record in the WRIS database of permit owners reporting
their actual water use. Even the records for government-held permits are not all currently up to date.
To find out actual use of permits, a significant effort would be needed document use and current
validity of water rights. The purpose of this review was to identify some water permits that might be
available and to search for underutilized permits. The permits identified in the data base point to
some providers and permit holders that have large volume permits but where the WRIS system
shows no recent activity (i.e. transfers, applications, etc.). Further efforts could be made to
determine if some of the larger rights could become available with the right incentive.

3.6.2 Storage Facilities

In addition to looking into available water rights in the study area, this analysis also explored the
possibility of using other storage facilities in order to meet the projected water demand in the two
counties. The following reservoirs were evaluated to determine if they may have available capacity
that could be used in lieu of constructing a new water storage facility:
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Sheridan/ Stoney Creek Reservoir®

The Stoney Mountain Reservoir is a spring fed reservoir located nine miles west of Sheridan, Oregon
with a 60 million gallon capacity. The reservoir supplies the primary source of potable water to the
City of Sheridan. The reservoir is projected to provide all the potable water demand through the year
2023. Future urban growth build-out and beyond is expected to be supplied by Willamina Creek
through the construction of another reservoir.

The water from the reservoir could possibly be shared but it's highly unlikely due to the recent multi-
million dollar investment by the City of Sheridan to construct the reservoir and secure a reliable water
source till the year 2023. The City would have to supplement their water source in order to share.
The Willamina Creek water right held by the city only provides an additional 3 MGD which is unlikely
to meet the City’s future demand.

Rock Creek Reservoir*

Rock Creek Reservoir is located in the Mt. Hood National Forest and owned by the US Department
of Agriculture Forest Service. The reservoir is capable of holding 180 acre feet of water, although it's
rarely at capacity because it's primarily used for irrigation purposes.

The water from the reservoir could possibly be shared, but it's not very feasible due to its ownership
and nearby uses for recreational purposes.

Toledo/ Olalla Reservoir®

The City of Toledo has a small reservoir that holds 250 acre feet of water and is being fully utilized.
Georgia Pacific (GP) owns and operates another reservoir, Olalla Reservoir which is approximately 7
miles north of the City of Toledo. The Olalla Reservoir is capable of storing 1.1 billion gallons of
water. Georgia Pacific uses the reservoir in the summer months to meet their 11 million gallons per
day water need for paper processing.

In 2010, the City of Toledo contracted Civil West Engineering Services, Inc. to write a Water System
Master Plan. This report includes a section discussing alternative water sources for the City of Toledo
and the Olalla Reservoir was included as one of the alternative water sources. The reservoir was
selected because of its proximity to intakes and water piping routes. Consequently, the City of Toledo
contacted GP to determine if they would consider sharing water from the reservoir via upstream
intakes. The City of Toledo had multiple discussions with GP during 2010 and they remain very open
to the option of a cooperative use of the reservoir as long as it does not damage or reduce its own
water supplies, incur additional cost, and realize a net benefit from sharing the water. However, the
option was determined to be infeasible because upstream intakes are not allowed by the OWRD as
they reduce stream flow.

2 City of Sheridan, 2000. Water Source/Supply Facility Plan.

3 Website: www.kenleahy.com/stoney-mountain-reservoir/ Accessed April 26, 2013.

* USDA, 2012. Rock Creek Reservoir Campground Information. Website:
http://www.fs.usda.gov/recarea/mthood/recreation/camping-cabins/recarea/?recid=52842&actid=29

Accessed: April 26, 2013.

® Civil West Engineering Services, Inc. 2010. City of Toledo, Oregon Water System Master Plan April 2010.
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3.6.3 Cooperative Agreements and Water Sharing Agreements

It is possible for some of the water providers in the study area who might have surplus water to
arrange for a lease or sale of water to a provider facing a shortage. In such cases, cooperative
agreements may be developed that help the municipality facing a shortage secure access to water in
the time of need. Such agreements have been developed elsewhere, and based on prior experience,
some guidance may be taken. The following information is adapted from a publication called,
“Guideline for Development of Effective Water Sharing Agreements”.®

Several features of a water rights sharing agreement create a challenge in terms of constructing,
maintaining, and enforcing a water rights sharing agreement. These include:

o Nature of the resource; is it shared, mobile, public, re-usable, or have multiple uses? These need
to be defined and are associated with different points of challenge depending.

Issue of control; the more tightly the user/rights-holder feels the need to maintain control, the
more difficult agreements are. Conversely the more willing they are to relinquish control to
external entities, the higher the probability of effective sharing.

Uncertainty; the quantity of the water used by various users that is actually re- usable;
quantity/quality predictions & estimates are uncertain, understanding of hydrology, recharge etc.
is not always clear, climate change & impact on supply, future demand is difficult to predict and
so developing a secure agreement is difficult.

Trust; parties entering into an agreement need to trust in data collection, data accuracy, data
analysis etc. This is key as data and the results of models that use data in a predictive fashion,
provide the information that underpins most of the discussion/negotiation of these agreements.

As a result of the inherent challenges associated with sharing water rights, there are a few strategies
that can inform a negotiation process and improve chances of success:

Prior to attempting to develop an agreement, identify all the key parties and stakeholders:
decision makers, water users (direct and indirect), water advocates, who are affected by the
resource under consideration for shared use.

Identify all the applicable regulations and statutes governing water use and water allocation (e.g.
local, municipal, state, federal) and how they apply to each party (e.g. minimum flow
requirements, safe yield, flood control, priority of use etc.).

Identify and understand the jurisdictional mechanisms for implementation, enforcement and
support (including financial) of potential agreements (and the limitations);

Identify and understand the various mechanisms and sources for funding and support of an
agreement, its management and its enforcement- who controls those sources and their limitations
and obligations.

Assess the robustness, effectiveness and organizational maturity of jurisdictional or institutional
mechanisms that may be called on to implement enforce and support an agreement.

® American Society of Civil Engineers, Environmental & Water Resources Institute. ASCE/EWRI Publication # 60-12. 2013
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Identify where statutes and policies conflict with one another.

Identify each party’s standards, policies, regulations and priorities associated with consumptive
use, re-use and recharge.

Water Rights/Doctrine: know the water rights doctrine applicable in the area of negotiations
(riparian appropriated, regulated, absolute domain, reasonable use, correlative rights,
appropriative, regulated riparian) and clarify the

Water Policies (that stem from rights doctrine): regulations related to minimum flow and safe
yield, inter-basin transfer, flood control, priority of use,

Assess the resource under consideration: (Who assesses and how the resource is assessed
can be key to the success or failure of a negotiation effort- all parties must have faith and trust in
the accuracy and reliability of the data used, the transparency of process, the methods and their
application. The way that this step is completed, and the degree to which it is driven by, and
inclusive of stakeholders can set the tone for any future negotiations about how the results are
used)

— ldentify data collection methods and data management systems that all parties have
confidence in.

— Analyze the factors that influence the water resource in question: climatology, physiology,
geology, interaction between surface, ground and atmospheric, (analysis should not be limited to
average conditions, it should be conducted to review extremes as well)

— Characterize the quality of the resource
e Understand the characteristics, pros and cons of various allocation methods (priority of demand,
storage, guaranteed quantity at point, percent of flow, maximum withdraw, planned depletion,

etc.) as they relate to the characteristics of the resource in question and the use/demands that
underpin the need for an agreement.

e Make sure that all parties who are ultimately participations in the negotiations/development of
agreements in fact have LEGAL authority to make BINDING decisions on behalf of those whom
they represent in order to sit at the table.

Finally, the overall characteristics of successful water sharing agreements are:

» Developed based on basin/watershed boundaries not political ones, and maintain hydrologic
integrity within the frameworks of those boundaries (this is a preferred ideal to strive for, in fact,
most agreements follow political boundaries).

e Comprehensive in that they integrate surface, ground and atmospheric water (there are few current
examples of this component, but increasingly, experts are predicting that successful agreements will be
holistic in this way)

o Clearly stated with a purpose and objectives that are both current- and future-focused

o Multi stakeholder managed administrative arms with clear and transparent rules of decision,
definitions of duties, and legal authority for enforcement, adjudication and dispute resolution

e Endowed with clear sources of funding to support management, maintenance, and enforcement,
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¢ Specific about clear methods of accountability and responsiveness to the constituencies impacted
by the agreement, and

o Adaptive: they allow for evolution and response to unexpected events, changes in demand,
changes in supply etc. As a subset of this, agreements that utilize multi- disciplinary, multi-
stakeholder work groups (separate from administrative or enforcement arms) to facilitate analysis
and recommendation in support of adaptability through time have higher success rates.

It is possible for water rights sharing agreements to be developed in the study area, and indeed a few
are already in place (see Attachment B for a brief description of these arrangements). However due
to the challenges presented by the development of such agreements, this approach may be
considered a strategy for addressing unanticipated future short-term water supply shortages, but it is
not clear that such a strategy would be a prudent approach to addressing a lont-term anticipated
shortage.

3.6.4 Summary and Discussion of Key Findings

Two providers, one in each county, appear to have water supplies well in excess of their current and
future needs. The City of Dallas in Polk County has a source capacity of 9.91 MGD and projected
maximum daily demand of 4.17 MGD in 2050, leading to a potential surplus 5.17 MGD by 2050.
Similarly, the City of Toledo in Lincoln County has a source capacity of 14.86 MGD with a projected
maximum daily demand of 1.85 MGD in 2050 and surplus of 13.01 MGD by 2050. Other providers
that have surpluses in 2050 based on their source capacities are the City of Independence and
Rickreall Community Water Association in Polk County and Kernville-Gleneden Beach-Lincoln Beach
Water District, SW Lincoln County Water District, City of Depoe Bay in Lincoln County and the City of
Yachats. Most of the communities with expected source capacity in 2050 will have very little
remaining capacity.

Based on the difference between the water rights held by the providers in Polk and Lincoln Counties
and their projected maximum daily demands, this analysis identifies 11 providers that may have
water rights at least 3 MGD in excess of their projected maximum daily demand in 2050. Four of
these are in Polk County, while the remaining seven in Lincoln County (Table 28). Five of these may
potentially have rights over 6 MGD in excess of their water rights in 2050. In Polk County, the City of
Dallas and the City of Monmouth could potentially have surpluses of water rights of 7.37 MGD and
9.24 MGD, respectively. For Lincoln County, the three providers with potentially over 6 MGD of
surplus water rights in 2050 are the City of Lincoln City, the City of Newport, and the City of Toledo,
with potential surpluses of 12.01 MGD, 10.50 MGD, and 10.39 MGD, respectively.

In essence, while the overall surplus based on source capacity was projected at 14.97 MGD for both
counties combined, it increases to 78.65 MGD when the analysis is based on water rights held by the
providers. For Polk County, a potential surplus of 1.45 MGD in 2050 is estimated based on source
capacity, but the analysis based on water rights projects a surplus of 27.70 MGD. This analysis
increases the potential 2050 surplus of 13.52 MGD for Lincoln County based on source capacity to
50.95 MGD based on water rights held.
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Table 28. Potential Surplus/Deficit in 2050 based on Source Capacity and Water Rights
Held (in MGD).
Potential Potential
) Surplus/ Surplus/
Water Projected o o
Source ] ) Deficit in 2050 Deficit in 2050
. ) Rights MDD in
Water Providers Capacity based on based on
Held 2050 )
(A) Source Water Rights
(B) © .
Capacity Held
(A-C)° (B-C)
Polk County
City of Dallas? 9.91 12.11 4.74 5.17 7.37
City of Independence 3.70 6.08 3.00 0.70 3.08
City of Monmouth* 3.50 13.80 4.56 -1.06 9.24
City of Falls City 0.38 3.40 0.73 -0.35 2.67
City of Willamina 1.01 2.47 1.07 -0.06 1.40
Buell Red Prairie WD 0.19 0.93 0.26 -0.07 0.67
Rickreall Community WA 0.84 0.13 0.71 0.13 -0.58
Grand Ronde Community WA 0.86 0.19 2.66 -1.80 -2.47
Luckiamute Domestic Water
1 1.00 3.91 1.14 -0.14 2,77
Cooperative
Rock Creek WD 0.13 0.13 0.49 -0.36 -0.36
Perrydale Domestic WA 0.42 4.54 0.65 -0.23 3.89
City of Adair Village® 0.50 1.00 0.98 -0.48 0.02
Lincoln County
City of Lincoln City1 5.50 18.52 6.51 -1.01 12.01
City of Newport 3.88 14.60 4.10 -0.22 10.50
Seal Rock WD 0.10 1.94 0.12 -0.02 1.82
K-GB-LB WD 1.25 4.31 0.84 0.41 3.47
City of Toledo 14.86 12.24 1.85 13.01 10.39
SW Lincoln County WD 0.72 1.25 0.30 0.42 0.95
City of Depoe Bay 2.80 4.57 0.70 2.10 3.87
City of Yachats®* 1.15 5.49 0.59 -1.02 4.90
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City of Siletz™* 0.50 3.52 0.50 -0.16 3.02
. No No
City of Waldport 4.03 No response No response
response response

Sub-total Polk County® 22.44 48.69 20.99 1.45 27.70

Sub-total Lincoln County® 30.76 66.44 15.49 13.52 50.95

TOTAL® 53.20 115.13 36.48 14.97 78.65

Notes:

! Some data for this provider compiled from sources other than the water providers’ contacts as part of the 2011 and 2013 ENVIRON
surveys.

% Some data for this provider from the 2011 ENVIRON data-collection effort.

® Totals include the summer and the max value for those data that were presented in a range.

* Water provider identified deficit.

® Adair Village's water rights are now fairly small. The water rights data are taken from the WRIS database maintained by OWRD, which
has not updated the new developments associated with these water rights. WRIS reports 53 MGD of water rights helds by Adair Village.
Given that using that outdated information in the table may end up with inaccurate estimates of surplus/deficit and absent an exact present
water rights information, ENVIRON has used 1 MGD for the City's water rights.

® Three providers, the City of Yachats, and the City of Siletz identified deficit based on their source capacity for 2013. Therefore, for these,
the deficit based on source capacity is projected for 2050 based on the identified 2013 deficit instead of estimating it based on the
difference between source capacity and projected MDD for 2050.

Acronyms: MDD - Maximum Daily Demand; MGD — Million Gallons per Day; WD — Water District; WA — Water Association; SW —
Southwest; K-GB-LB - Kernville-Gleneden Beach-Lincoln Beach; WRIS - Water Rights Information System; OWRD - Oregon Water
Resources Department.

3.6.4.1 Factors Affecting Apparent Water Availability

These values represent water that potentially could be available. However, actual water available is
likely very different. For instance, the 13.01 project MGD surplus held by the City of Toledo reflects
their current water rights but it does not reflect actual storage capacity. Storage capacity for the City
is only 0.1 MGD. Utilization of 13.01 MGD would require that the storage capacity be increased
through the construction of a large scale facility. Since the City of Toledo is near the coastline in
Lincoln County, water can only be transferred to nearby communities located downstream of the City,
including Seal Rock (which has already purchased water from the City of Toledo) and the City of
Newport, which is expected to have a small deficit in 2050, but which also has unused water rights.
Therefore, the 13.01 MGD held by the City of Toledo is not effectively available to meet regional
water demand. If we remove the surplus water from the equation, Lincoln County is expected to
have a negligible net surplus in source capacity in 2050. Most of the other Cities in Lincoln County
that hold water rights which could potentially be developed are also located near the coast. The
potential to develop those rights and transfer the water to other cities is dependent upon the exact
location of the water right. Since water rights can only be transferred downstream, the actual
potential to meet County demands with existing rights is likely much smaller than indicated on Table
28.

The City of Dallas holds the second largest quantity of surplus water. We have not asked the City if
they would be willing to sell some of their rights, but we recognize nearly 50 percent of their current
water surplus is expected to be utilized by 2050 (in 37 years). Although we have not projected water
demand beyond the year 2050, the City of Dallas’ surplus supply can be expected to diminish
substantially over the next 60 years. The City they may be reluctant to relinquish water supply,
preferring to retain it to meet future water needs. Other water suppliers are predicted to have small
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surpluses or deficits. If the surplus water held by the City of Dallas were removed from the
calculations, Polk County would be expected to have a net deficit in source capacity of -3.72 MGD by
2050.

Other apparent water surpluses may be affected by the difference between source supply and
storage (and treatment) capacity. Where source water may be available, the ability to store and treat
that water may further limit actual water available.

The ability to transfer water rights geographically also limits the availability of water. For instance,
Falls City is located upstream of the other communities in Polk County. They are currently projected
to have deficit in source supply of 0.35 MGD by 2050. The City has additional water rights that they
may choose to develop but they cannot reasonably rely on water from other water suppliers since the
State is typically reluctant to transfer rights upstream since such transfers affect available instream
flows for the protection of fish.

Often water rights have seasonal restrictions. The values on Table 28 do not reflect those
restrictions. Restrictions generally apply during the summer months when water supply is typically
lowest and water demand is typically higher. Therefore, the availability of water rights does not
necessary mean water is available during the season of peak use.

These considerations, including the difference between source capacity and storage and treatment
capacity, expected reluctance on the parts of communities with surplus supply to release that
surplus, and geographical constraints on the potential transfer of water have not been evaluated in
depth. Although this analysis would suggest that substantial water would be available in 2050, the
estimated quantities of water are likely a substantial over estimate of the quantity of water that can be
realized given those constraints.

3.6.4.2 Comparison of Results with Prior Studies

Prior studies identified larger water deficits that are identified here. Some of the differences between
the prior studies and this one include:

Comparison with ENVIRON 2011 and EES 2004

The EES (2004) predicted a water supply deficit for Polk County of 12.8 MGD in 2040 assuming
moderate growth rates and a deficit of 15.8 MGD assuming high growth rates. This study predicts a
surplus for Polk County in 2050 of 1.45 MGD, without consideration of existing water rights that could
potentially be developed. This study assumed moderate growth, so the difference between the two
estimates appears to be 14.25 MGD. One of the largest differences between the two studies is in the
calculation of total deficit. The EES (2004) report estimated total deficit by summing the expected
deficits for each city; however, they did not include the cities with expected surpluses in that sum.
This study summed both deficits and surpluses to develop the estimate of total available capacity in
2050. Therefore, the two numbers are based on different assumptions. The expected
surplus/deficits were recalculated using a) the EES method of summing only the cities predicted to
have deficits and b) the approach in this study which summed the deficits/surpluses of all the cities
(Table 29). When similar calculations methods are utilized, the difference in results between this
study and the EES study are reduced. This study predicts source capacity for Polk County that is 8
to 12.22 MGD higher than the EES estimate.
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Table 29. Estimated surplus/deficit in source capacity using similar methods of calculation based on data
presented in the EES (2004) study and this study.

Approach

This Study

EES (2004) Study

Include only cities with
expected deficit in total
estimated deficit (EES 2004
approach)

-4.55 MGD

-12.8 MGD

Sum all cities regardless of
whether they expect a deficit or
surplus (approach used in this
study)

+1.45 MGD

-10.77 MGD

Other differences between the two studies affecting results include:

Current population projections for 2040 and 2050 are 12 percent lower than predicted by
EES, which reduces overall water demand and therefore reduces the size of the predicted
deficits.

EES used regional water use estimates for all cities expect the Cities of Dallas, Mammoth,
and Independence. This study attained specific water use data for most of the cities.
Generally, the estimates of water use based on actual city specific data are lower than the
regional estimates. As a result, estimated water demand is lower and the long-term deficits
are also decreased.

EES estimated source capacity for several cities; this study had a higher response rate from
the water suppliers so the information is likely more accurate. There is not a large difference
between the studies in the total estimated source capacity for the County, although there are
substantial differences for individual cities.

ENVIRON's search and enquiries regarding water rights held by each city identified more
permitted rights for several of the cities than were identified by EES (2004). This could be
due to the acquisition of rights by some cities since the EES report was completed or to the
greater level of response we received from our enquiries to the water suppliers.

Comparison with ENVIRON 2011 and WHPacific 2004

ENVIRON (2011) and WHPacific (2004) utilized regional per capita water demand values developed
by the USGS. This study utilized actual per capita water demand values provided by the water
suppliers. The numbers reported by the suppliers are substantially lower than the regional values
used previously.
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Population projections using older data may have affected results. The estimated develop in 2011
(ENVIRON 2011) projected the growth rates between 2000 and 2010 to 2050. WHPacific (2004) did
not report the methods used to project populations. This report used the population projections
recently developed by the Office of Economic Analysis (2013) which indicate a smaller population
size than projected by ENVIRON in 2011. The work completed by WHPacific (2004) and cited by
ENVIRON (2011) focused on storage capacity rather than source capacity, which results in smaller
estimates of water availability.

3.6.5 Data Gaps and Caveats

Quantifying water rights and assessing current and future water supply surplus/deficit is a complex
task, and involves a number of factors. While all efforts were made to ensure the most accurate
analysis based on available information, there is the potential for error. The following are some of the
gaps in information collected and caveats regarding the analysis conducted:

e The analysis of water rights is primarily based on the information in OWRD’s WRIS database.
While that is the most complete and reliable source of such information in the state, it does have
some limitations. First, it is not regularly updated and, therefore, may not reflect the most current
data on ownership of water rights or water use. Second, the WRIS database does not have an
option to search for water rights by County, thus creating a limitation in finding permits located in
Polk County.

e The WRIS database indicates that the City of Adair Village holds 53 MGD of water rights. The
WRIS database is not regularly updated and, therefore, does not reflect the City’s recent sale of a
large portion of their water rights to the City of Hillsboro. Given this recent sale, ENVIRON used 1
MGD in the estimate of the City's water rights.

o Data for the entire Willamette Basin is not included in the analysis of available water rights
because the Basin has thousands of water rights (many of them located in the Portland area) that
would require a fairly large level of effort to analyze. While most of Polk County is located in the
Willamette Basin, the Basin also includes many other counties that are outside the scope of this
analysis. The WRIS database does not have a mechanism to search by county, thus individual
water providers in Polk County were the only permits included in the analysis. Given the size and
enormity of the task, the decision was made to not search the Willamette Basin and focus only on
the Middle Coast Basin. The Middle Coast Basin is also geographically closer to the study area
and has lesser water rights to search through.

o It was difficult to confirm the quantities of water rights held by entities identified in the WRIS
database. Several water right holders contacted indicated that they were unaware of their
assumed ownership of identified water rights. Two of the permit holders contacted indicated that
they only used the water for part of the permitted allowable water use.

* A major assumption for the estimation of surplus/deficit is that source capacity remains constant
during the analysis period (2013 to 2050). In reality, the source capacity would change over such
a long period. However, given the uncertainty of future supplies, there were no criteria to base an
increase in source capacity on. This assumption may have resulted in a less accurate estimate of
projected surplus/deficit.

e Most of the data were collected from the providers’ contacts, and are considered fairly accurate
and updated. However, some providers either did not respond at all, or provided a portion of the
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data requested. In such cases, the data gaps were filled with information collected through other
sources, including providers’ websites, other available documents, ENVIRON's previous analysis,
etc. Due to this, some of the data may not be as accurate or updated as the rest.

¢ Only three providers actually identified a deficit during the data collection effort. For the
remaining, deficit/surplus was calculated based in the difference between available source
capacity and maximum daily demand. In most cases, this would provide a fairly accurate
estimate. However, in some cases where either or both of the two variables were inaccurate or
outdated, this method may have resulted in some inaccuracies.

o While there may be the potential for agricultural demand, particularly in Polk County, it appears
agricultural demand for Project water could be minimal and, therefore, not included in this
analysis.

3.7 Task 7: Develop Alternatives

At the present time, the projected deficits in 2050 for many of the cities may be met through water
conservation, transfers of water rights, and development of available water rights. Although this
study has projected a surplus water supply in 2050, the surplus of available, transferrable water is
only 1.45 MGD. Assuming the Counties’ populations continue to grow, that surplus becomes a deficit
likely not long after 2050, at which time additional water supply will become necessary. It can often
take decades to get a water supply such as a dam permitting, designed, and constructed, therefore
we recommend that the Counties continue to explore options that will meet their needs into the latter
half of this century.

We have developed three alternatives which address water supply deficits in the near-term, mid-term
and longer-term. These include:

Alternative 1: Use Conservation Measures and Cooperative Agreements to Attain
Additional Water Supply

Under Alternative 1, conservation measures and cooperative agreements would be used to provide
additional water supplies to the water providers that currently have a deficit or are projected to have a
deficit in the coming years.

Alternative 2: Increase Water Supply through the Construction of a Water Storage
Project to meet short-term water demand (+50 years)

A small water storage reservoir would be built at some location Polk/Lincoln County area. That
reservoir could meet the projected water demands through 2063 for the water providers and
agricultural users in the area.

Alternative 3, Increase Water Supply through the Construction of a Water Storage
Project to meet short-term water demand (>50 years)

A larger water storage reservoir would be built at some location Polk/Lincoln County area which
could meet the projected water demands for a longer period of time for the water providers and
agricultural users in the area and would provide longer-term assurances of water supply.
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3.8 Task 8: Evaluate Conservation Measures and Ecosystem Services for All
Alternatives

3.8.1 Conservation Measures

Water conservation can be an important component of sustainable water management. Water
conservation from water-saving devices in the home, in public water systems, and in agricultural and
industrial water delivery mechanisms are expected to lower water use coefficients for specific items
such as appliance water use and leakage reduction. However, it is not yet clear whether these gains
in efficiency will outweigh per capita use coefficients overall. Historically, some of these technologies
have not provided the expected positive results (e.g. low flow showers mean people take longer
showers) or have been rendered neutral. Regulations and restrictions on water use have had mixed
results in addition to being unpopular in communities, and may unreasonably restrict those who have
greater water use needs. As an alternative, demand management strategies that attempt to bring
about resource conservation through price mechanisms hold some of the greatest promise for water
conservation. Numerous studies have shown that as prices for urban water rises, demand does
respond to a point. This strategy has also been criticized because it is not necessarily equitable as
lower income households will be more affected by price raises in terms of the percent of household
income.

Due to uncertainties about the ability of water conservation mechanisms to control water demand in
the future, most municipalities do not plan for water conservation. Some do conduct an alternative
forecast based on an assumption of water conservation to compare with a standard forecast, but it is
unlikely that a municipality will use a conservation assumption as the basis for planning. The net
benefits of conservation in terms of recouping the costs of developing safe and secure municipal
water supplies are often unclear. This is because the water infrastructure development is repaid over
a long period such as 50 years and during that time, the uncertainty of population and economic
growth is likely to dominate the effects of marginal improvements in water conservation.

3.8.2 Ecosystem Services

Ecosystem services are the services provided by the environment that people value. The framework
for analyzing these services has evolved over many years, but culminated in the documents
developed by the Millennium Ecosystem Assessment (see www.maweb.org ). The following
summarizes and compares the differences between the main ecosystem services that would be
affected by the alternatives. Refer to Section 3.7 (Develop Alternatives) for a more detailed
description of the three alternatives examined in this section. The short-term alternative includes
integration of conservation measures and the transfer or use of existing water rights that are
available. The Medium-term alternative includes the construction and operation of a smaller dam
and reservoir and the long-term alternative is the construction and operation of a larger reservoir.
This is a qualitative description of the basic benefits and/or negative effects on those ecosystem
services in relation to baseline, which is the current situation as it exists today.

Agriculture — Potential effects on the continuing agricultural practices and potential for future growth.

o Short-term Alternative — This alternative will provide status quo for agriculture and with the
addition of conservation measures and potential access to more water, will likely have no impacts
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to agricultural practices in the near future (e.g. <50 years). It is projected that in the long run,
agriculture could be negatively affected by water shortages in the Willamette Valley.

e Medium-term Alternative — A smaller reservoir would have a positive effect on agriculture over a
longer period of time and provide for some expansion but could be negatively affected by water
shortages in the Willamette Valley in the long run as increases in water demand could exceed
this increased capacity.

¢ Long-term Alternative — This is the only alternative that appears to ensure expected expansion of
agriculture beyond a 50 year horizon.

Wild plants and animals- Potential effects of plants and animals and human values of these
resources such as hunting, fishing, cultural and intrinsic values such as those people place on
threatened and endangered species.

e Short-term Alternative — This alternative would likely have little to no effect on this ecosystem
service with the potential exception of fisheries if unused water rights are used in a consumption
manner decreasing flows in waterbodies that are currently restricted by flow.

e Medium-term Alternative — The effect of this alternative is predicated on the location of a smaller
reservoir. Coldwater fish species could be affected if cold water storage in the reservoir is not
sufficient to provide adequate cool water during the summer months. A reservoir would inundate
upland habitats and reduce habitats that supported the current quantity and quality of animals.
Wild plants would be inundated and would reduce the quantity of such species in the area the
effects would be more than the short-term alternative but greater than the short-term alternative.

e Long-term Alternative - The effect of this alternative is also predicated on the location of a larger
reservoir. Coldwater fish species could benefit if cold water storage in the reservoir is sufficient to
provide adequate cool water during the summer months. Fish habitat would be inundated and
depending on the quality and fish it supported, would have a negative effect on this ecosystem
service. The larger reservoir would inundate upland habitats and reduce habitats that supported
the current quantity and quality of animals. Wild plants would be inundated and would reduce the
guantity of such species in the area. The effects of inundation would be greater than the
medium-term alternative.

Forest Products — The human use of these services such as wood for construction or fibres for paper

e Short-term Alternative — The production of forest products would not be affected.

¢ Medium-term Alternative — The reservoir would inundate upland forests reducing the quantity of
forest products such as wood and fibre. The community has a long history of logging and
currently still exports wood products.

¢ Long-term Alternative - The reservoir would inundate upland habitats reducing the quantity of
forest products such as wood and fibre in both short and long term resulting in effects greater
than the medium-term alternative.

Drinking water — The availability of potable water.

o Short-term Alternative — This alternative will resemble status quo until water shortages resulted in
competition for water with other uses such as agriculture and instream flows for fish.
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¢ Medium-term Alternative — A smaller reservoir would have a positive effect on drinking water over
a longer period of time and provide for some expansion but could be negatively affected by water
shortages in the Willamette Valley in the long run as increases in water demand could exceed
this increased capacity.

e Long-term Alternative - This is the only alternative that appears to ensure water supply to
accommodate expected population increases, expansion of agriculture and needs for
conservation (minimum instream flows for fish) beyond a 50 year horizon.

Natural hazard regulation — The ability to mitigate natural hazards such as floods and droughts.

o Short-term Alternative — This alternative would be expected to continue with status quo but if
some predictions related to effects of climate change are correct, potential flooding and/or
drought conditions would be harder to mitigate into the future.

o Medium-term Alternative — Depending on how this alternative was operated, it could mitigate for
floods and droughts over the medium-term.

¢ Long-term Alternative — This alternative would have the most potential to mitigate floods and
drought conditions over time, depending on where it was built and how it was operated.

Cultural, Recreational and Ecotourism value — Services that are closely related to wild plants and
animals (described above).

« Short-term Alternative — Cultural, Recreational and Ecotourism would be unaffected until water
shortages result in competition for water with other uses such as agriculture and instream flows
for fish.

o Medium-term Alternative — A smaller reservoir could have a positive effect on recreation over time
depending on where it was located and how it was operated. Recreation could be affected if the
water storage of cool water did not maintain a cold water fishery and cultural resources could be
affected by inundation and or more use in a sensitive area.

¢ Long-term Alternative - This alternative could accommodate recreational demand and expansion
of tourism through providing fisheries benefits (reservoir and minimum instream flows for fish.
Some cultural and recreational losses could occur in the terrestrial areas that are inundated.

3.9 Task 9: Address Limitations and Uncertainty

This analysis has followed a step-by-step process to assess current and future water supply
surplus/deficit. Estimating this surplus/deficit is a complex task, and involves a number of factors.
While all efforts were made to ensure the most accurate analysis based on available information,
there is the potential for error. The following are some of the gaps in information collected and
caveats regarding the analysis conducted:

Water Use Data Collection

e« ENVIRON received data from 17 of the total 22 identified water providers, which is a considerable
increase in water provider participation from the previous 2011 survey (ENVIRON 2011). Some
providers either did not respond, or did not provide the data requested. These include City of

60 ENVIRON



Valsetz Water Storage Concept Analysis

Dallas, Luckiamute Domestic Water Cooperative, City of Yachats, City of Siletz, and City of
Waldport. Water use data is available for some of these water providers through the 2011
ENVIRON data-collection effort and other reliable sources, and was used to fill in these data
gaps. However, that information may not be accurate or up to date.

e Some of the data collected from the water provider contacts were estimated and, therefore, not
exact measurements of water used. These may not be accurate and/or reliable in some cases.

¢ The water provider contacts provided data in various units of measurement. Where possible,
these were converted to a consistent unit, MGD. While all efforts were made to ensure that the
conversion was done accurately, there is the possibility of some loss of information during this
process.

Population Projections and Analysis of Current and Future Water Demand

e Most current Oregon State official county forecast dated March 28, 2013 for the period 2020
through 2050 was applied to the base population for 2010 from the Census Bureau for Polk and
Lincoln county population projections from which to base water demand projections.

e Projections need to take into account the availability of water when making projections and it
appears that the state county forecasts do not take that into account. Recent case studies have
shown that population growth varies based on water availability.

e The projections in this memo assume that sufficient water is available for development and
residential growth.

e Municipal growth projections were developed based on the assumption that growth is a function
of both the share of the county population that the municipality contributes and the share of the
county growth for the previous 10 years that each municipality contributes. The extent of each of
these factors impact on growth is assumed to vary over time.

Analysis of Water Rights

¢ The analysis of water rights is primarily based on the information in OWRD’s WRIS database.
While that is the most complete and reliable source of such information in the state, it does have
some limitations. First, it is not regularly updated and, therefore, may not reflect the most current
data on ownership of water rights or water use. Second, the WRIS database does not have an
option to search for water rights by County, thus creating a limitation in finding permits located in
Polk County.

¢ The WRIS database indicates that the City of Adair Village holds 53 MGD of water rights. As
mentioned above, the WRIS database is not regularly updated and, therefore, does not reflect the
City’s recent sale of a large portion of their water rights to the City of Hillsboro. Given that using
that outdated information in the table may end up with inaccurate estimates of surplus/deficit and
absent an exact present water rights information, ENVIRON used 1 MGD for the City's water
rights in the analysis presented in Section V and Table 7.

¢ Data for the Willamette Basin is not included in the analysis of available water rights because the
Basin has thousands of water rights (many of them located in the Portland area) that would
require a fairly large level of effort to analyze. Further, while most of Polk County is located in the
Willamette Basin, the Basin also includes many other counties that are outside the scope of this
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analysis. The WRIS database does not have a mechanism to search by county, thus individual
water providers in Polk County were the only permits included in the analysis. Given the size and
enormity of the task, the decision was made to not search the Willamette Basin and focus only on
the Middle Coast Basin. The Middle Coast Basin is also geographically closer to the study area
and has lesser water rights to search through.

o It was difficult to confirm the quantities of water rights held by entities identified in the WRIS
database. Several water right holders contacted indicated that they were unaware of their
assumed ownership of identified water rights. Two of the permit holders contacted indicated that
they only used the water for part of the permitted allowable water use.

Estimation of Water Supply Surplus/Deficit

* A major assumption for the estimation of surplus/deficit is that source capacity remains constant
during the analysis period (2013 to 2050). In reality, the source capacity would change over such
a long period. However, given the uncertainty of future supplies, there were no criteria to base an
increase in source capacity on. This assumption may have resulted in a less accurate estimate of
projected surplus/deficit.

¢ Most of the data were collected from the providers’ contacts, and are considered fairly accurate
and updated. However, some providers either did not respond at all, or provided a portion of the
data requested. In such cases, the data gaps were filled with information collected through other
sources, including providers’ websites, other available documents, ENVIRON'’s previous analysis,
etc. Due to this, some of the data may not be as accurate or updated as the rest.

o Only three providers actually identified a deficit during the data collection effort. For the
remaining, deficit/surplus was calculated based in the difference between available source
capacity and maximum daily demand. In most cases, this would provide a fairly accurate
estimate. However, in some cases where either or both of the two variables were inaccurate or
outdated, this method may have resulted in some inaccuracies.

« While there may be the potential for agricultural demand, particularly in Polk County, it appears
agricultural demand for Project water could be minimal and, therefore, not included in this
analysis.

4 Discussion and Next Steps

This effort has identified some water providers and private water right holders that may potentially
have supplies in excess of their current and future needs. As stated previously, the information
regarding water rights is based on the WRIS database, which may not be current but is the most
reliable source of such information. In order to fully determine the availability of these water supplies,
further effort is needed to contact these entities directly.

The potential for water sharing and cooperative agreements between the providers and between the
providers and other private water rights holders need further exploration. The analysis in this effort
has identified water providers in the two counties that may have excess supplies based on their
source capacities and water rights. It has also identified some private entities that hold large water
rights. While some initial contacts with these entities were made during this effort, more time and
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resources are needed to look into this potential in more detail, both in terms of any future plans that
these holders may have for the excess supplies and in terms of restrictions on that water.

Although the current study has predicted a small surplus in source capacity in 2050, continued
population growth will effectively eliminate that surplus in a few years after 2050. In the short-term,
water conservation and cooperative agreements may effectively fill local water deficits. But in the
long-term, additional water supply will be needed. The design, permitting, and construction of a
water supply can take 1 to 3 or more decades.to complete. Therefore, we recommend that the
Counties continue to evaluate potential future water supplies. The size of a future water supply will
be dependent upon the selected planning horizon. A small reservoir may meet demand into the latter
half of this century; a larger storage facility would provide assurances of water into the next century.
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