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Introduction  

As part of the Upper Deschutes Basin Study (Basin Study), GSI Water Solutions, Inc. (GSI) was 
assigned the following scope of work: 

• Task 3 - Evaluate water right, legal and policy opportunities and impediments 
associated with several potential actions in Whychus Creek; groundwater-surface water 
exchanges in Whychus Creek; below ground storage (aquifer recharge) in Whychus 
Creek; and drought declarations 

GSI has developed the following Technical Memorandum (memo) that evaluates water right, 
legal and policy opportunities and impediments, from a water rights perspective associated 
with groundwater-surface water exchanges and below ground storage/recharge in the 
Whychus Sub-Basin.  Additionally, an evaluation of legal tools and resources available during a 
drought is included. Information from this memo will be combined with other Basin Study 
information to develop water resources management scenarios that can be evaluated for 
benefits, costs, and feasibility.  

The topics for this memo were developed by the Whychus Creek sub-group during 
development of the Plan of Study for the Basin Study.  
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Background   
 
Seasonal low streamflow is often a limiting factor for water quality and fisheries in Whychus 
Creek. Natural flow conditions exist in the creek from the headwaters to approximately river 
mile 25 where irrigation diversions divert large proportions of the flow. The resulting reduced 
streamflow impacts the water quality throughout much of the irrigation season from below the 
Three Sisters Irrigation District (TSID) diversion through the City of Sisters and below Camp 
Polk Road to the point where groundwater re-enters the Creek near Alder Springs. Although 
recent projects have restored streamflow to this reach, Whychus Creek still has water quality 
challenges through the summer season. 

The Plan of Study for the Basin Study1 identifies improving stream flow in this reach of 
Whychus Creek as a priority. It identifies the use of groundwater instead of surface water as 
one possible alternative for further exploration. The Whychus Creek sub-group was specifically 
interested in evaluating the feasibility of using this tool for short periods during dry years. This 
memo identifies and evaluates the water right and policy opportunities and impediments 
associated with the use of groundwater instead of surface water. It also evaluates below ground 
storage/recharge in the Whychus Creek Sub-Basin. Ultimately, the Whychus Creek sub-group 
was concerned that increased groundwater pumping could impact the quantity and quality of 
spring discharges; thus the idea of “recharging” the aquifer as a “companion” to groundwater 
pumping was identified as an area of interest.   

This is a high-level evaluation of these opportunities that is intended to summarize the concepts 
and identify impediments that may exist and is not intended to predict the outcome associated 
with pursuing these opportunities. Additional in-depth analyses of these concepts would be 
required to determine if any of these alternatives should be pursued further. It should also be 
noted that there may be other opportunities and impediments that are outside the scope of this 
memo.  

1. Opportunities to Use Groundwater Instead of Surface Water 

The following discussion considers two water right mechanisms that could allow the use of 
groundwater instead of surface water, thereby increasing streamflow in Whychus Creek2. These 
mechanisms are a water right substitution and a water right exchange.  

Each concept would involve the TSID infrastructure and water rights. TSID owns and maintains 
a diversion structure on Whychus Creek and pipelines and ditches that deliver water from the 
creek to the two main storage reservoirs: Watson and McKenzie reservoirs (Figure 1). TSID also 
owns and operates two wells with a supplemental irrigation water right.  

1.1 Substitution 
A potential opportunity to increase streamflow is to “substitute” the use of a supplemental 
groundwater right for the primary surface water right.  This process could potentially leave a 
corresponding quantity of natural flow instream.  

                                                      
1 The Upper Deschutes Basin Study, Plan of Study defines this area as the Deschutes Basin upstream from the confluence of the 
Deschutes, Crooked, and Metolius Rivers, and includes the rivers’ associated tributaries and storage projects. 
2 This high level evaluation acknowledges that there may be existing groundwater pumping stress on the system that would have to 
be further understood in relationship to implementing one of these concepts. 
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Substitution of a primary surface water right and a supplemental groundwater right is 
authorized under Oregon Revised Statute (ORS) 540.524 and Oregon Administrative Rules 
(OAR) 690-380-2330. Substitutions can be completed using surface water certificates and 
groundwater permits or certificates. A water right holder can request to revert back (un-wind) a 
substitution to make the surface water the primary source again. The Oregon Water Resources 
Department (OWRD) will review a substitution application to determine whether the change 
would cause injury to existing water rights (from any affected source), or enlarge the 
underlying primary water right.  

TSID holds primary irrigation rights from surface water and supplemental groundwater rights 
for appropriation of up to 13.4 cubic feet per second (cfs) from two groundwater wells adjacent 
to the TSID Watson Reservoir. It should be noted that this location is up gradient of the Sisters 
Fault, and pumping may interfere with springs along McKinney Butte. In addition to TSID’s 
supplemental rights, multiple farmers within the district (primarily in the Lower Bridge Sub-
District) also hold an additional approximately 16 cfs of supplemental groundwater rights from 
up to 10 privately owned wells. Pumping in this location may have less effect on springs. 
According to ORS 540.524 “the holder of both a primary water right originating from a surface 
water source and a supplemental water right permit or certificate originating from a ground 
water source may substitute the use of the supplemental water right for the primary water 
right.” Privately-held groundwater rights may not be available for substitution because the 
statute indicates that groundwater and surface water rights must be held by a single 
person/entity and this may preclude substitution of a primary right held by a district with a 
privately-held groundwater right.  

Protection of In-Stream Flow. Water left in the stream as the result of a substitution is not 
“protected” from diversion by other water right holders. However, based on information 
supplied by OWRD, there are very few surface water rights that divert water on Whychus 
Creek below the TSID diversion. (Most such rights no longer divert water or are being 
transferred instream).  Downstream water right holders, therefore, would not likely divert the 
water left instream by TSID.  Further review of the current status of water rights on Whychus 
Creek below the TSID diversion should be incorporated into any plans to proceed forward with 
this concept.   

Cost Information. TSID’s current system is gravity fed with little to no pumping required to 
deliver water to the patrons. The addition of electrical and operation costs associated with 
groundwater pumping will be a financial challenge that will need to be addressed as part of an 
overall project planning effort. Moreover, since TSID’s surface water diversion is also used to 
generate hydroelectric power, reduced surface water diversion would result in reduced 
revenue. If you assume that 13.4 cfs of supplemental groundwater is substituted for surface 
water, according to the TSID Manager the estimated groundwater pumping costs would be 
approximately $22,000 per month (approximately $1,666 per cfs). According to the TSID 
Manager, lost hydroelectric revenue would be approximately $7200 per month, for a total cost 
of $29,200 per month. (Personal communications with TSID Manager.)  This would equate to 
$35.44 per acre-foot per month, based on 13.4 cfs (or 823.9 acre-feet). 

Potential Next Steps  
If this concept is considered for further analysis, the scenarios that could be evaluated include:  

1) Substitute TSID supplemental groundwater right for primary surface water rights.  
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2) Work with OWRD to determine if substitution could be flexibly managed so that it only 
“kicks-on” when flows drop below a certain pre-determined level.  
 

3) If concerns regarding injury to existing water right holder(s) arise, consider developing 
one or more new groundwater wells (potentially located at the TSID McKenzie 
Reservoir) and transfer the groundwater right to those wells to address injury concerns.   

4) Identify other potential injury and water right enlargement issues.  For all scenarios, 
evaluate the financial considerations – restoration funding opportunities vs. increased 
costs for pumping and forgone hydroelectric generation revenue.  

1.2  Groundwater–Surface Water Exchange 
Another potential opportunity for TSID to use groundwater instead of surface water would be 
for the district to “exchange” its use of surface water for irrigation with a groundwater right for 
flow augmentation. In other words, under the exchange the groundwater permit for flow 
augmentation would be protected instream as surface water and the surface water right for 
irrigation would be used from wells (groundwater).   

An exchange allows a water right holder to use water from a source other than the source 
authorized by their water right by exchanging sources with the holder of a water right that 
authorizes use from the new source, under a number of circumstances.3  The water user must 
provide an equal amount of water to the holder of the second water right. Surface water, 
groundwater and stored water can all be eligible sources for an exchange. ORS 540.537 states: 
“The Water Resources Commission shall issue an order allowing an exchange unless the 
commission finds any of the following: a) the proposed exchange would adversely affect other 
appropriators, b) the proposed exchanges would be too difficult to administer, c) the proposed 
exchange would adversely affect the public interest…, or d) a sufficient quantity of water would 
not be available to replace the water to be used under the exchange.” The authorization for 
water right exchanges is provided in ORS 540.533—540.543 and OAR 690-380-2260.   

There has been one effort to begin to implement such an exchange in the subbasin. In 2005, 
TSID and the Deschutes River Conservancy (DRC) filed an exchange application in an attempt 
to use this process to improve flow in Whychus Creek. The DRC applied for a new 
groundwater permit for flow restoration and TSID applied for the water right exchange. 
OWRD’s review of the permit application found that the use of groundwater would cause 
injury to an existing storage right that authorized the use of water from a spring. The agency 
was, therefore not able to issue the groundwater permit and the concept was not able to move 
forward for lack of a groundwater right for flow augmentation.  

Regulatory Challenge. In addition to the previous inability to obtain a new 
groundwater right, there appears to be a more significant regulatory challenge to 
implementing such an exchange.  

The exchange statute states in ORS 540.533 (1) the person applying for the exchange 
must hold a water right established by a decree, certificated right or “[i]s applying for or 
holds a permit issued under ORS 537.211 for use of water for an in-stream purpose.” 
(Subsection (c)). ORS 537.211 pertains to issuance of surface water permits.  Accordingly, 

                                                      
3 A water right hold can apply for an exchange if: a) the source of the person’s appropriation is at times insufficient to fully satisfy the 
appropriation; b) better conservation and use of the water of the state can be accomplished; or c) the person can develop water for 
appropriation under the permit for use of water for an instream purpose, but cannot economically convey the water to its point of 
use. 
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groundwater permits issued under 537.625 are not included in the list of qualifying 
water rights included in the exchange statute cited above (ORS 540.533).  

Potential Next Steps  
If this concept is deemed worthy of further analysis, a likely next step is to explore 1) the status 
of the permits in question and whether they can be certificated, which would enable OWRD to 
authorize an exchange within their existing authorities, or 2) whether revision of the exchange 
statutes under ORS 540.533 to allow a groundwater permit for exchange would be beneficial.  

1.3 Other Potential Issues 
In 2016, the Deschutes National Forest and Upper Deschutes Watershed Council completed a 
stream restoration project on Whychus Creek located between the TSID diversion and the City 
of Sisters. This project was focused on restoring natural floodplain dynamics, including 
multiple channels and expanded riparian forest, in the reach of Whychus Creek that was 
historically channelized and bermed. Pre-project losses existed but were unquantified.  
Agencies and partners are interested in gaining further understanding of the relationship 
between water restored instream at the TSID diversion and flows measured at the gage located 
in the City of Sisters. 

2. Whychus Creek – Groundwater Storage Concepts 
Whychus Creek is a snowmelt dominated system with groundwater providing a significant 
base flow. Historically, peak streamflows in Whychus Creek have occurred in late spring and 
early summer and coincide well with irrigation demands. However, droughts and the effects 
from future climate variability are expected to alter the timing of peak surface water flows. As 
an example, in 2015, precipitation levels had been at near normal during the winter months but 
the snowpack was thin and temperatures were unseasonably warm, which resulted in low 
meltwater runoff and streamflows that peaked too early in the irrigation season. As a result, the 
irrigation season for TSID started at 40 percent of normal water supply and Deschutes County 
declared a drought emergency in May of that year.  

One possible solution to address this issue is to capture surface water flows during the high 
flow (winter) periods and store the water.  Stored water could be used to recharge the aquifer 
and potentially increase flows from springs.  (Additionally, stored water can be used for 
irrigation purposes to reduce demands for surface water.) OWRD has two programs to 
authorize storage of water in aquifers:  artificial recharge (AR) and aquifer storage and recovery 
(ASR).  

Below are findings from a basic evaluation of AR and ASR opportunities in the Whychus Creek 
area. This evaluation is a desktop-level study that focuses on existing TSID infrastructure 
(Figure 1) and water rights, the regulatory framework, and local hydrogeologic conditions. 

2.1 AR and ASR Basics 
Both AR and ASR programs involve diverting water typically from a surface water source for 
storage in the ground and later retrieval and use.  

AR refers to the process of adding water to an aquifer by means of surface infiltration through a 
spreading basin or through injection wells. This water is then recovered through downgradient 
well(s) or can also be allowed to discharge into a stream to enhance natural return flows. A 
permit to appropriate water with “artificial groundwater recharge” listed as the type of use is 
required. A secondary groundwater permit is also required to pump the recharged water from 
storage for use.  
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ASR refers to the process of storing surface water in an aquifer through an injection well. 
Recovery of the stored water is typically completed from the same well. The ASR statutes allow 
water users to use any existing water right to store water in an aquifer (such as a municipal or 
irrigation right). Initially, a limited use license (limited license) is required for ASR testing to 
determine if recovery of the water injected into an aquifer is feasible. An ASR permit is required 
for ongoing storage and recovery of water under an ASR project, which can only be obtained 
after the completion of a testing program. The ASR permit is paired with a source water right 
for recovery and use of the water consistent with the beneficial use indicated by the water right. 

AR and ASR Regulations 
The AR program is authorized under OAR 690-350-0120 to 0130. The ASR program is 
authorized under OAR 690-350-0010 to 0030. The primary distinctions between these programs 
include the following: 

 Artificial Recharge 
(AR) 

Aquifer Storage and Recovery 
(ASR) 

Recharge Method  Surface infiltration via  
spreading basins 4 Injection via wells only 

Recharge Source 
Water Right  

New or existing water right with 
“artificial groundwater recharge” 
designated as the authorized use  

Any new or existing right  

Water Quality Recharge water cannot degrade 
groundwater quality  

Recharge water quality must 
meet  drinking water standards 

Recovery 
Authorization 

New secondary water right 
required for use of stored water 

Can use the same right that 
authorizes storage under the 

same terms as this original right 
 

OWRD regulates the licensing and permitting of AR and ASR projects, however the 
Department collaborates with the Oregon Health Authority (OHA) Drinking Water Program, 
and the Department of Environmental Quality (DEQ) Water Quality Program. OWRD is the 
lead agency but relies on OHA and DEQ to provide comments and recommend conditions. The 
following bullets list some key details associated with each step of the regulatory process for an 
AR and ASR authorization.  

• Source Water Diversion and Storage Permit: Authorization from OWRD is required to 
divert and store water under the ASR and AR rules. OWRD also requires a period of 
initial testing for AR or ASR projects to confirm feasibility and assess impacts to surface 
water and the aquifer used for the project. This initial testing is completed under a 
limited license, which is a temporary authorization issued by OWRD. ASR limited 
licenses are issued for 5 years and are renewable.  AR limited licenses are issued for a 
variety of lengths, and are not renewable.  If further testing is required under an AR 
limited license, the operator must apply for a new AR limited license. An ASR limited 
license has no priority date and the underlying source water right retains its priority 
date.  AR limited licenses appropriate water and do have a priority date, which is junior 
to other existing users.  

                                                      
4 Although AR is typically accomplished through surface infiltration, OWRD rules allow for well recharge under AR rules.  
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• Land Use: A storage and recharge facility will require access to land for a facility. 
Submittal of a Land Use Compatibility Statement (LUCS) indicating that an injection 
and storage facility is compatible with the designated land use is required. 

• Water Quality Requirements:  

 For AR- AR rules require the water quality of the recharge water not impair or degrade 
the native groundwater quality. Water quality testing of each water type is required. 
 

 For ASR- ASR rules require the recharge water meet the EPA’s drinking water 
Maximum Contaminant Levels (MCL) for the direct injection of water into an aquifer. 
Specifically, allowable concentrations in recharge water are limited to one-half the MCL 
for most constituents. In many cases, ASR projects use treated drinking water as a 
recharge source water. When a water supply source for ASR is raw surface water, the 
surface water must be treated for microbial constituents. This can be accomplished with 
conventional treatment but can also be accomplished through the shallow infiltration of 
raw surface water to induce natural filtration. Under the infiltration treatment method, 
the treated water is then extracted and used as recharge water in the injection well of an 
ASR system. Given the good water quality in many streams, this may be the only 
treatment necessary to meet drinking water standards for ASR use. 
 

• For injection well projects only (AR or ASR) - Injection Well UIC Permit: Injection of water 
using a well requires registration of the well as a Class V (5R21) injection system under 
the underground injection control (UIC) rules by submitting a UIC application to the 
DEQ. In general, UIC rules require compliance with the Environmental Protection 
Agency's (EPA) Safe Drinking Water Act (SDWA) for water used for injection under 
either an ASR or AR project. 

Permitting for AR and ASR projects is initially approved under a limited license. The initial 
application package for a limited license requires the submittal of a feasibility study, a system 
design and project work plan, and a monitoring program. Field testing and annual reporting is 
required by OWRD to assess if the project is operating as expected. Following a successful 
testing period the applicant applies for a full permit.  

2.2 Feasibility of AR or ASR in the Whychus Creek Basin 
The feasibility of implementing an AR or ASR project is dependent on a number of geologic and 
hydrogeologic characteristics of the target aquifer, locations of groundwater discharges, 
groundwater quality, and the location of existing groundwater users. This preliminary 
assessment focuses on available geologic information to evaluate fatal flaws that would affect 
the viability of a groundwater storage project. The local geologic deposits primarily fall into 
three main geologic units and their distribution is shown in Figure 2 (modified from Sherrod et 
al, 2004).  Basic geologic features described in Lite and Gannett (2002) are described below. 

• Alluvium and glacial outwash deposits (Qs). The Qs deposits are composed mainly of 
sand and gravel and blanket most of the area surrounding the town of Sisters. Well logs 
indicate the thickness to range between 30 and 100 feet. These deposits are highly 
permeable.  

• Cascade Range Basalts (Qb & Qba). Underlying and interfingered with the Qs deposits 
in the area of Sisters and exposed in places to the southwest are basalt (Qb) and basaltic 
andesite (Qba) flows of the Cascade Range. The shallow basalt deposits are known to be 
fractured and highly permeable.  
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• Deschutes Formation (Tb & Ts). Underlying the Qs deposits in the area of Sisters and 
exposed in places to the northeast are basalt flows (Tb) and sedimentary deposits (Ts) of 
the Deschutes Formation. The permeability of deposits is relatively high in coarse-
grained sediments and vesicular or brecciated lava flows. Based on discussions with 
OWRD groundwater staff and available reports, aquifers within this unit are 
hydraulically connected to springs in the McKinney Butte area, although to varying 
degrees based on exact locations.  For example, east of the Sisters fault zone the 
connection is not as efficient as west of the fault zone for the same aquifer(s).  

• Underlying the Cascade Range and Deschutes Formation deposits are deposits of the 
John Day Formation. The John Day Formation deposits have very low permeability and 
are considered the lower boundary of the regional groundwater flow system.  

In general, all the units above the John Day Formation in the vicinity of TSID’s infrastructure 
have potential for groundwater recharge, but groundwater storage capacity and recoverability 
is not well understood based on available information. Surface alluvial and glacial outwash 
deposits (Qs) are very permeable (Lite and Gannett 2002). A highly permeable unit would allow 
for high recharge, but it may not have the characteristics necessary for storage and recovery of 
recharged water. A water well (DESC 50) monitored by OWRD in the mid-1990’s (USGS, 1997) 
appears to be in hydraulic connection with this unit suggested by possible correlation to 
irrigation canal leakage, and may suggest potential for AR via surface infiltration in this 
location. One potential limitation to this unit with regard to storage potential is its limited 
presence and it appears to be relatively thin in most locations, which may limit storage 
potential. Additional analysis of storage capacity and recoverability of stored water is needed to 
fully assess the viability of groundwater storage within this unit. 

Volcanic units within more recent flows from the Cascade Range (Qb and Qba) and volcanic 
units within the Deschutes Formation (Tb) also appear to be very productive in a number of 
locations based on GSI’s review of well yield described in well logs in the area (DESC 3088, 
57902, and 3023), suggesting potentially high recharge rate may be possible.  A statewide 
hydrogeologic suitability assessment for ASR by Woody (2008) includes an evaluation of ASR in 
the Sisters area based on review of a single well completed in a basalt unit (DESC 3023) by the 
City of Sisters.  A volumetric analysis developed by the study suggests a high aquifer storage 
capability relative to available source water (positive indication for ASR), however the high 
transmissivity of the aquifer works against retaining water in storage over time for later 
retrieval (negative indication for ASR) these factors contributed to the overall finding of low 
ASR potential in the Sisters area (see Table B-1 in Woody, 2008). An additional well completed 
slightly deeper in the same general vicinity by the City in 2007 (DESC 57902) indicates an even 
higher well capacity with depth.  A higher aquifer transmissivity suggests groundwater 
recharge could be conducted at a relatively high rate, but also has the potential to allow 
migration of stored water over longer periods of storage.  Because of potential hydraulic 
connection with area springs near McKinney Butte, additional hydrogeologic assessment 
should be completed to understand storage capacity, stored water migration, and the potential 
for stored water to increase spring flow as a result of groundwater storage, which depending on 
timing, may or may not be an intended outcome.  

This general vicinity is also within the Sisters fault zone and geologic units are offset in many 
locations by north-northwest trending normal faults (Figure 2). In some locations, these faults 
may limit or reduce efficiency of the hydraulic continuity from one fault block to another. It is 
uncertain whether the Sisters fault zone has a direct influence on regional groundwater flow but 
the documented change in groundwater gradient in the vicinity of the fault indicates a 
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permeability contrast (Lite and Gannett, 2002). Lite and Gannett (2002) also point out that this 
area is also at the eastern edge of a precipitation gradient which obscures direct effects of the 
faults. 

Overall, in this reconnaissance-level review, the available geologic information and information 
from well logs in the vicinity of TSID’s infrastructure indicate the potential for groundwater 
recharge and do not suggest obvious fatal flaws from a feasibility perspective. Additional site 
specific geologic and hydrogeologic information should be evaluated to assess the hydraulic 
connection with surface water, and the potential recharge rates and storage volumes that may 
be feasible. If stored water is to be recovered, recovery rates should also be assessed. 

2.3 Approach to AR and ASR in the Basin 
This section describes several concepts for capturing surface water flows during the winter or 
high flow periods and storing the water through either an AR or ASR project. Figure 1 shows 
TSID’s distribution system, which has the capability of delivering water throughout a large 
portion of the basin. In addition, there are two primary reservoirs within the district’s 
distribution system and two TSID groundwater supply wells adjacent to the Watson Reservoir 
(Figure 3). The wells are reported to be very productive and are completed in the Deschutes 
formation to a depth of approximately 300 feet. The AR and ASR project opportunities 
considered below involve the use of TSID’s existing infrastructure system and groundwater 
wells. The concepts below were developed based on the following assumptions: 

• Groundwater storage/recharge sites are to be located near existing infrastructure and at 
locations upstream and are located hydraulically up gradient of users to optimize 
benefits to instream flow and downstream users. 

• TSID’s diversion facility, conveyance, and surface storage is available for use during 
non-irrigation season.  

• Diversion of water from Whychus Creek during non-irrigation season is feasible. 

AR and ASR Recharge Source Water  
Typically, a major consideration in assessing the feasibility of an AR or ASR project is the 
availability of source water for recharge. Source water can be provided by an existing water 
right for ASR or a new water right for ASR or AR. OWRD would assess the availability of water 
for an application for a new water right for an AR project. An initial assessment of water 
availability for Whychus Creek between November and April (when recharge would be 
expected to occur) indicates that no water is available at 50 percent exceedance. Therefore, a 
“new” appropriation for a recharge project is unlikely.  

Based on the lack of water availability for a new appropriation from Whychus Creek, an 
existing water right will likely be required to authorize water use for an AR or ASR project. 
TSID holds a number of senior water rights (priority dates back to 1869) for irrigation, which 
allow a total diversion rate from Whychus Creek of approximately 150 cfs.  The authorized 
irrigation season associated with TSID’s water rights on Whychus Creek is year-round. TSID’s 
existing Whychus Creek water rights could be used to authorize recharge during periods of 
high flow and low demand. If the stored water would be recovered to replace use of surface 
water, an ASR project could use TSID’s existing irrigation right to appropriate the source water, 
without a change to the authorized use. An AR water right must identify “artificial recharge” as 
the authorized use, so all or a portion of the district’s right would need to be transferred to 
make artificial recharge an authorized use. If the water stored through AR was only intended to 
recharge the aquifer, the lands associated with the portion of the right transferred could not 
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receive water for irrigation purposes.  If some or all of the stored water was recovered to replace 
use of surface water, stored water could be used to irrigate those TSID lands. 

An additional option for obtaining authorization for AR source water is a limited license.  A 
limited license, which would be “junior” in priority date to all existing rights on the stream, 
could potentially be issued, with appropriate resource protection conditions, if the Watermaster 
indicated there were periods of time that water is available for appropriation. The limited 
license could potentially be used to “test” AR as a means of storing water to increase 
stream/spring discharges or potentially for future use. (See Attachment 1 – Approved Limited 
Water Use License LL-1433 for use of the Walla Walla River for AR testing).  

Surface Infiltration Concept 
A potential AR project would use surface infiltration to recharge the shallow groundwater 
system using water diverted from Whychus Creek during the winter or high flow periods. One 
option is to divert water from Whychus Creek with conveyance to Watson Reservoir using 
existing TSID infrastructure. From that location, water could be conveyed to infiltration basins 
immediately downgradient of the reservoir, near Lazy Z Ranch or other selected areas.  

Surface infiltration would take place when surplus water from the creek is available, likely from 
November or December to March or April. Site specific data is not available to determine the 
storage capacity of the alluvial geologic unit. However, given the geologic descriptions in 
available well logs, information from the well monitored by OWRD during the 1990’s (DESC 
50), and our understanding of the permeability of these sediments, infiltration capacity is 
expected to be moderate to relatively high. Additional assessment is needed to assess the 
potential volumes of water that could be stored. Site specific evaluation is also needed to assess 
if stored groundwater may increase discharge at local springs, and if so, where and when 
surface discharge may occur.  If recovery of stored water is anticipated, an assessment of 
recoverability should be completed.   

As described above, in order to have a permanent authorization to divert water for AR, a 
portion of TSID’s irrigation water rights would need to be modified through a water right 
transfer to authorize use for AR purposes. As previously described, it may also be possible to 
“test” the AR concept with use of a limited license.    

Well Recharge Concept 
ASR could be used if stored water would be used to replace the use of surface water.  ASR is 
not, however, expected to be a viable mechanism solely to recharge the aquifer, because 
recovery is a component of an ASR project.   

A potential well recharge project would include injecting water from Whychus Creek into 
targeted water-bearing zones of the deeper Deschutes Formation via well(s) (TSID’s two 
existing wells and/or others). However, for direct injection of water into an aquifer, the surface 
water must meet drinking water standards (MCL and microbiological inactivation). In other 
irrigation ASR projects in the state, this treatment has been accomplished through the use of a 
shallow infiltration and extraction system, likely near (or possibly inside of) Watson Reservoir. 
A shallow extraction well system would capture seepage from Watson Reservoir or a seepage 
basins near the reservoir, and filtered water would be injected into the aquifer through the TSID 
wells. Recharge is typically accomplished via the pump column or dedicated injection piping.  

Well recharge would take place when surplus water from Whychus Creek is available, likely 
from November or December to March or April. Site specific data is needed to determine the 
overall storage capacity of the volcanic units within the Deschutes Formation (Tb), but given the 
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available information suggesting relatively high capacity of local wells completed in this 
geologic unit, we anticipate recharge and potential storage of a significant volume of water may 
be possible. Again, an important factor in storage is understanding groundwater losses in the 
local system that would then not be recoverable. According to OWRD groundwater staff, given 
the heterogeneities within the deposits identifying losses in the local system may be a 
formidable task. 

Alternative Uses of Stored Water  
The descriptions of AR (surface infiltration) and ASR (well recharge) projects above, describe 
the simplest approaches to these types of projects. More complex projects that exchange stored 
water for live flow diversions and allow protection of live instream flows at senior priority 
dates could potentially be devised. A detailed assessment of TSID’s water rights, of the 
Whychus Creek surface water users, or additional options for use of the stored water was not 
completed as part of this assessment, but the feasibility of this concept could be explored 
further.  

2.4 Next Steps 
The following data needs have been identified or were not assessed, and additional evaluation 
will be required before determining whether an AR or ASR project would be recommended 

 

• Detailed analysis of the aquifer characteristics (including identifying losses in the local 
system to determine the aquifer’s capacity to store water), including site specific storage 
capacity and recoverability assessment.   

• Whychus Creek water quality, native groundwater quality of target storage aquifer, and 
a geochemical compatibility assessment.  

• Source water treatment requirements and costs, if necessary. 
• Costs associated with recovering stored groundwater for exchange and funding source 

to offset increased operational costs to TSID.  
• Potential costs associated with reduced hydroelectric power generation by TSID. 
• Potential impacts (positive or negative) to local springs and existing water rights. 

2.5 Conclusions and Next Step Recommendations 
Based on available information, limited opportunities appear to exist to use below ground 
storage solely to recharge the aquifer and potentially increase flows from local springs.  AR 
would be the mechanism that could be used to implement such a project, and a limited license 
(temporary authorization) could potentially be obtained to test the AR concept.  To implement 
such a project on a permanent basis would require obtaining an existing water right (such as the 
transfer of an existing water right).  

While not the focus of the Whychus Creek sub-group, we note that if the stored water was 
going to be recovered, in whole or in part, an AR project could potentially use some of TSID’s 
existing water rights to divert, and store wintertime surface water from Whychus Creek.  The 
stored water would be used as a replacement water supply during summer months under a 
new water right for the use of stored water. Again, a limited license may be a good option for 
testing this AR concept.   

In addition, the available geologic and hydrogeologic information described in this 
memorandum indicate potentially favorable characteristics for relatively high groundwater 
recharge rates that may allow storage of water in the local aquifers.  Additional site specific 
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assessment is needed to evaluate if recharge and recovery rates, storage volumes, and 
recoverability characteristics provide sufficient benefit to warrant implementation. Several other 
elements will be required to complete a detailed evaluation.  

3. Drought – Response Tools and Resources 
3.1 Drought Declaration Process 
During a drought, the Governor has the authority to make a drought declaration within a 
county to assist with drought response. A county may request that the Governor make a 
drought declaration by submitting a written request to the Office of Emergency Management or 
the Governor can declare it of her own volition. A county request must be signed by the county 
governing body and include a preliminary assessment of property damage or loss. During a 
drought, OWRD is responsible for coordinating with other agencies and communicating 
information regarding water supply shortages.  
 
Two inter-agency groups evaluate whether a “severe and continuing drought” exists or is likely 
to exist. These groups are the Water Supply Availability Committee (WSAC) and the Drought 
Readiness Council. The WSAC uses indicators, including but not limited to snowpack, 
precipitation, storage in key reservoirs, and soil moisture conditions to evaluate drought 
conditions, then the Drought Readiness Council reviews local requests for drought assistance 
and makes recommendations to the Governor. In 2015, Oregon’s Drought Council made 
drought declarations in 26 counties.  
 
Counties can also obtain assistance from federal resources. In 2015, the federal government 
declared a drought emergency for 13 Oregon Counties. Federal drought designations are issued 
by the U.S. Secretary of Agriculture for counties within Oregon when the U.S. Drought Monitor 
calculates “severe” drought for eight consecutive weeks. Counties contiguous to those where a 
federal drought declaration is made are also eligible for federal drought assistance.  
 
3.2 Legal Tools Available During Drought 
When a drought is declared by the Governor, legal tools become temporarily available to water 
users and managers within the designated drought area to mitigate the effects of drought. 
Emergency water use permits (temporary drought permits) allow a water user to temporarily 
use water from an alternate source with a junior priority. Temporary drought transfers allow a 
water right holder who cannot exercise his or her right because of drought to temporarily 
change the character of use, place of use, or point of diversion of another right to make up this 
deficiency. Water users who hold a primary surface water right and a supplemental 
groundwater right on the same lands may substitute the supplemental right for the primary 
right, providing access to groundwater that often has less user competition and is less affected 
during a drought. Before a drought is declared, water users may enter an agreement that 
determines distribution of water during times of drought. 
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Legal Tools to Manage Water Rights During Drought 
Emergency Water Use 

Permits 
Temporary Drought 

Transfers 
Temporary Ground 
Water Substitutions 

Options or Agreements for 
Use of Existing Rights 

• Temporary junior 
water right  

• Temporarily use 
water from an 
alternate source 

• Alternate source 
usually groundwater 

• Expedited review 
• No contested 

hearing 
• Cannot cause injury 

to existing users  
• Cannot harm  public 

interest 

• Temporarily change in 
character of use, place 
or use, or point of 
diversion of another 
water right 

• Transfer only to land 
without an existing 
water right 

• Expedited review 
• Cannot cause injury to 

existing users 
 
 

• Substitute a 
supplemental 
groundwater right for 
a primary surface 
water right 

• Mechanism to access 
ground water  

• Subject to contested 
hearing (10-day 
protest period) 

• Private water 
agreements formally 
authorize use during 
times of drought 

• Example: one landowner 
curtails use and sells 
excess to another 

• May not exceed use 
authorized under the 
rights involved 

• Must provide notice to 
the Department 

• Cannot cause injury to 
existing users 

• Cannot harm  public 
interest 

 
 
In addition to the availability of these legal tools to help manage drought, the Governor may 
impose restrictions on certain water uses through an Executive Order, which requires state 
agencies to reduce water use at state-owned facilities or requires local jurisdictions to 
implement water conservation plans. The Water Resources Commission can also direct state 
agencies “and political subdivision within any drainage basin or subbasin” to develop a water 
conservation plan or water curtailment plan (ORS 536.780). If drought persists or reaches levels 
of a severe water emergency (ex. drinking water supplies are threatened) local emergency 
management staff may request that a state declaration of emergency is issued, initiating broader 
action and deployment of resources from state agencies.  
 

3.3 Federal Resources Available During Drought 
To assist at the federal level, U.S. Department of Agriculture (USDA) Drought Programs and 
Assistance includes Farm Service Resources, Conservation and Livestock Assistance, Crop 
Insurance Assistance, and Credit Assistance programs. Specifically, the Farm Service Agency’s 
Emergency Conservation Programs provide funding to rehabilitate farmland and forest land 
damaged by drought, and the Emergency Loan Program helps producers recover from losses 
due to drought. The Livestock Forage Disaster Program provides compensation for grazing 
losses on federal land due to drought. The federal noninsured Crop Disaster Assistance 
Program provides financial assistance for non-insurable crop losses due to drought and the Tree 
Assistance Program offers assistance to orchards and nurseries to rehabilitate post drought. The 
U.S. Small Business Administration also provides loans to non-farm businesses and non-profits.  
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Farm Service Agency Disaster Assistance Programs for Drought 
Emergency 

Conservation 
Program 

Emergency 
Forest 

Restoration 
Program 

Emergency 
Loan Program 

Livestock 
Forage 

Disaster 
Program 

Noninsured 
Crop Disaster 

Assistance 
Program 

Tree 
Assistance 
Program 

Funding to 
rehabilitate 
farmland  

Funding to 
owners of 
private forest 
land to restore 
forest health 

Loans to help 
producers 
recover from 
production 
and physical 
losses 

Compensation 
for grazing 
losses on 
federal land 

Assistance for 
non-insurable 
crop losses 

Assistance in 
rehabilitation 
of trees, 
bushes, and 
vines 
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Figure 1 
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Figure 2 

Geologic Overview 
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Figure 3 

Well Locations 
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Attachment 1 
Approved Limited License LL-1433 





Oregon Water Resources Department 

Final Order 
Limited License Application LL-1433 
Hudson Bay District Improvement 
Company 

Appeal Riglrts 

This is a final order in other than a contested case. This order is subject to judicial review under 
ORS 183.484. Any petition for judicial review must be filed within the 60-day time period 
specified by ORS 183.484(2). Pursuant to ORS 536.075 and OAR 137-004-0080 you may either 
petition for judicial review or petition the Director for reconsideration of this order. A petition 
for reconsideration may be granted or denied by the Director, and if no action is taken within 60 
days following the date the petition was filed, the petition shall be deemed denied. 

Requested Water Use 

On August 3 1,20 12, the Water Resources Department received completed Limited License 
request 1433 from Hudson Bay District Improvement Company for the use of up to 45 cubic feet 
per second from the Walla Walla River, located in the SW XI, NE %I, Section 12, Township 5 
North, Range 35 East, W.M., for the purpose of artificial groundwater recharge testing, for the 
period of November I, 20 12 through December 3 I, 20 17. 

Authorities 

The Department may approve a limited license pursuant to its authority under ORS 537.143, 
537.144 and OAR 690-340-0030. 

ORS 537.143(2) authorizes the Director to revoke the right to use water under a limited license if 
it causes injury to any other water right or a minimum perennial streamflow. 

A limited license will not be issued for more than five consecutive years for the same use, as 
directed by ORS 537.143(8). 

Findings of Fact 

1. The forms, fees and map have been submittcd, as required by OAR 690-340-0030(1). 

2. The Depa~tment provided public notice of the application, on September 1 1, 20 12 as required 
by OAR 690-340-0030(2). 

3. This limited license request is limited to an area within a single drainage basin as required by 
OAR 690-340-0030(3). 

4. The Department has determined that there is water available for the requested use. 



5. The Department has determined that the proposed source has not been withdrawn from 
further appropriation. 

6. Because this use is from surface water and has the potential to impact fish, the Department 
linds that fish screening is required to protect the public interest. 

7. Because the use requested is longer than 120 days and because the use is in an area that has 
sensitive, threatened or endangered fish species, the use is subject to the Department's rulcs 
under OAR 690-33. These rules aid the Department in determining whether a proposed use 
will impair or be detrimental to the public interest with regard to sensitive, threatened, or 
endangered fish species. 

8. The Department has determined that the use is not subject to its rules undcr OAR 690-350. 
However, artificial groundwater recharge testing must be done in a manner that provides a 
test with results and supplemental information for the user's artificial groundwater recharge 
permit application. Consistent with this intent, the Department has added conditions 
pertaining to testing, monitoring, reporting and coordination with Oregon Department of 
Environmental Quality (ODEQ), Oregon Department of Fish and Wildlife (ODFW) and this 
Department. 

9. The Department has received comments related to the possible issuance of the limited license 
from ODEQ requesting changes to the proposed monitoring plan. These changes pertained to 
sampling and reporting. The water quality monitoring plan was revised and approved by 
ODEQ on November 28,2012. The Department has received comments from ODFW in 
support of this license and recommending conditions related to instream water rights and 
bypass flows. The Department's Groundwater Section determined the testing and water 
quantity monitoring plan submitted as an addendum to the application on January 3,201 3 is 
sufficient for artificial groundwater recharge testing. The authorization of Limited License 
1433 is conditioned to satisfactorily address issues raised in those comments. 

10. Pursuant to OAR 690-340-0030(4)(5), conditions have been added with regard to notice and 
water-use measurement. 

The proposed water use will not impair or be detrimental to the public interest pursuant to OAR 
690-340-0030(2), as limited in the order below. 

Order 

Therefore, pursuant to ORS 537.143, ORS 537.144, and OAR 690-340-0030, application for 
Limited License 1433 is approved as conditioned below. 

1. The period and rate of use for Limited License 1433 shall be from March 7,201 3, through 
December 3 1, 201 7 for the use of up to 45 cubic feet per second from the Walla Walla River, 
for the purpose of artificial groundwater recharge testing. The season of use is limited to 
November 1 through May 15. This limited License 1433 replaces and supersedes LL-1189 
which is of no further force or effect. 



2. The licensee shall give notice to the Watermaster in the district where use is to occur not less 
than 15 days or more than 60 days in advance of using the water under this license. The 
notice shall include the location of the diversion, and the volume of water to be diverted and 
the intended use and place of use. 

3. When water is diverted under this license, the use is limited to times when the following 
minimum streamflows are met in the Tum A Lum reach of the Walla Walla River, between 
the Little Walla Walla River diversion and Nursery Bridge Dam and flowing past Nursery 
Bridge Dam: November - 64 cfs, December and January - 95 cfs. February to May 15 - 150 
cfs. Nursery Bridge Dam is located just downstream of Nursery Bridge and is downstream of 
the Little Walla Wall diversion. The District 5 Watermaster, based on gage and/or flow 
measurements, shall make the determination that the above described streamflows are 
flowing past Nursery Bridge Dam. Diversion under this license shall cease when said 
streamflows are unmet. 

4. The Licensee shall follow the operation, water quality and water level monitoring plans 
described in the document entitled "Hydrogeologic Setting and Source Water and 
Groundwater Monitoring and Reporting Plan for the Hudson Bay District Improvement 
Company Multi-Site Alluvial Aquifer Limited License Application LL-1433, Umatilla 
County, Oregon" and dated January 3,2013. This plan may be modified after review and 
approval of changes by the Department. 

5. The licensee shall comply with all ODEQ water-quality requirements. If monitoring data or 
other information result in identification of potential water-quality concerns, ODEQ may seek 
modif?cations to the monitoring and test plan and/or require a pennit of its own to address the 
water-quality concerns prior to resumption of artifjcial groundwater recharge testing. 

6. Before water use nlay begin under this license, the licensee shall install a totalizing flow 
meter at each point of diversion and at the entry point to each recharge test site. The 
totalizing flow meters must be maintained in good working order. In addition the licensee 
shall maintain a record of all water use, including the total number of hours of diversion, the 
total volume diverted, and the categories of beneficial use to which the water is applied. 
During the period of the limited license, the record of use shall be available for review by the 
Department upon request, and shall be submitted to the Department annually and to 
Watennaster upon request. This record shall include the amount of water diverted from the 
Walla Walla River, and the amount delivered to each recharge area. 

7. The Director may revoke the right to use water for any reason described in ORS 537.143(2), 
and OAR 690-340-0030(6). Such revocation may be prompted by field regulatory activities 
or by any other reason. 

8. Use of water under a limited license shall not have priority over any water right exercised 
according to a permit or certificate, and shall be subordinate to all other authorized uses that 
rely upon the same source. 

9. The licensee shall install, maintain and operate fish screening and by-pass devices as required 
by the Oregon Department of Fish and Wildlife to prevent fish from entering the proposed 
diversion. See copy of enclosed fish screening criteria for information. 
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10. In supporting this license, ODFW retains the prerogative to pursue a future instream water 
right for the Walla Walla River. 

11. The licensee is required to provide a written annual report by February 15th of each year. 
This report will detail recharge testing. Reporting shall include, but is not limited to, the 
results of testing efforts that relate to water quality, water quantity, and operations. Water 
level data shall be submitted in a Department-specified digital format. The licensee shall 
consult with ODEQ and OWRD to identify additional specific reporting elements. The first 
report is due in February 2014. The annual report shall be sealed and signed by a 
professional(s) registered or allowed, under Oregon law, to practice geology. 

NOTE: This water-use authorization is temporary. Applicants are advised that issuance of this 
final order does not guarantee that any permit for the authorized use will be issued in the future; 
any investments should be made with that in mind. 

Issued March 1 1 20 13 

E. Timothy Wallin, Water Rights Program Manager, for 
Phillip C. Ward, Director 

Enclosures - limited license 

cc: Tony Justus, District 5 Watermaster 
Bill Duke, ODFW 
Phil Richerson, ODEQ 
File 

If you need further assistance, please contact the Water Rights Section at the address, phone number, 
or fax nulnber below. When contacting the Department, be sure to reference your limited license 
nulnber for better service. 

Remember, the use of water under the terms of this limited license is not a secure source of water. 
Water use can be revoked at any tirne. Such revocation may be prompted by field regulatory 
activities or many other reasons. 

Water Rights Section 
Oregon Water Resources Department 
735 Summer Street NE, Suite A 
Salem OR 97301-1271 
Phone: (503) 986-08 17 Fax: (503) 986-0901 
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FISH SCREENING CRITERIA FOR WATER DIVERSIONS 

This summary describes ODFW fish screening criteria for all fish species. 

Screen material openings for ditch (gravity) and pump screens must provide a minimum of 27% open 
area: 

Perforated plate: Openings shall not exceed 3/32 or 0.0938 inches (2.38 mm). 
McshIWoven wire screen: Square openings shall not exceed 3/32 or 0.0938 inches (2.38 mm) in the 
narrow direction, e.g., 3/32 inch x 3/32 inch open mesh. 
Profile bar screentWedge wire: Openings shall not exceed 0.0689 inches (1.75 mm) in the narrow 
direction. 

Screen area must be large enough to prevent fish impact. Wetted screen area depends on the water flow 
rate and the approach vclocity. 

Approach velocity: The water velocity perpendicular to and approximately three inches in front of 
the screen face. 
Sweeping velocity: The water velocity parallel to the screen face. 
Bypass system: Any pipe, flume, open channel or other means of conveyance that transports fish 
back to the body of water from which the fish were diverted. 
Active pump screen: Self cleaning screen that has a proven cleaning system. 
Passive pump screen: Screen that has no cleaning system other than periodic manual cleaning. 

Screen approach velocity for ditch and active pump screens shall not exceed 0.4 fps (feet per second) 
or 0.12 lnps (meters per second). The wetted screen area in sq~lare feet is calc~~lated by dividing the 
maximurn water flow rate in cubic feet per second (1 cfs = 449 gpm) by 0.4 fps. 

Screen sweeping velocity for ditch screens shall exceed the approach velocity. Screens greater than 4 
feet in lcngth must be angled at 45 degrees or less relative to flow. An adequate bypass system must be 
provided for ditch screens to safely and rapidly collect and transport fish back to the stream. 

Screen approach velocity for passive pump screens shall not exceed 0.2 fps or 0.06 nips. The wctted 
screen area in square feet is calculated by dividing the maxirnum water flow rate by 0.2 fps. Pump rate 
should be less than 1 cfs. 

For ftrrthcr infor~7alio~ plecrse conlucl: 

Bernie Kepshire 
Oregon Department of Fish and Wildlife 
7 1 18 NE Vandenberg Avenue 
Corvallis, OR 97330-9446 
(541)757-4186 ~2 .55  
bernard.m.kepshire@state.or.us 
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