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Introduction 
The attached report provides the 2021 Annual 
Evaluation of the Deschutes Basin 
Groundwater Mitigation Rules (Oregon 
Administrative Rules (OAR) Chapter 690, 
Division 505) and the Deschutes Basin 
Mitigation Bank and Mitigation Credit Rules 
(OAR Chapter 690, Division 521).   

Background 
A groundwater study of the Deschutes Basin 
above Lake Billy Chinook was conducted in 
the late 1990’s by the U.S. Geological Survey 
(USGS) in cooperation with the Oregon Water 
Resources Department (OWRD); the City of 
Bend; City of Redmond; City of Sisters; 
Deschutes and Jefferson counties; the 
Confederated Tribes of the Warm Springs 
Reservation of Oregon (CTWS); and the U.S. 
Environmental Protection Agency and the 
Bureau of Reclamation.   
 
The CTWS (Boundary shown in Appendix 1), 
along with the United States of America and 
the State of Oregon, is a party to the 
Confederated Tribes of the Warm Springs 
Reservation Water Rights Settlement 
Agreement, dated November 17, 1997 and 
amended effective May 16, 2002 (WRSA). The 
WRSA recognizes CTWS tribal reserved water 
right interests on the Deschutes River and 
tributaries for on and off Reservation uses. In 
addition, the parties to the WRSA have 
agreed to pursue long-term, cooperative 
management of the waters that affect their 
interests. 
 
On September 13, 2002, the Commission 
adopted the Deschutes Basin Groundwater 
Mitigation Rules and the Deschutes Basin 
Mitigation Bank and Mitigation Credit Rules. 
The rules provide for mitigation of impacts to 

scenic waterway flows and senior water rights 
including instream water rights, while 
allowing additional appropriations of 
groundwater in the Deschutes Basin 
Groundwater Study Area (Appendix 2). The 
mitigation program, by rule, allows an 
additional 200 cubic feet per second (CFS) of 
new groundwater use, referred to as the 
allocation cap. 

Evaluation Requirements 
Under OAR 690-505-0500(3) and OAR 690-
521-0600 of the Deschutes Basin 
Groundwater Mitigation Rules, the 
Department is required to annually evaluate 
and report on the Deschutes Basin 
Groundwater Mitigation Program, including 
the implementation and management of 
mitigation credits allocated through existing 
mitigation banks.  This annual evaluation 
report is to include information on new 
groundwater appropriations, streamflow 
impacts, and mitigation activity to determine 
whether scenic waterway flows and instream 
water right flows in the Deschutes Basin 
continue to be met on at least an equivalent 
or more frequent basis as compared to long-
term, representative base-period flows (1966 
to 1995).  

The annual review must address the following 
topics: 

• New groundwater appropriations 
• Mitigation activity 
• Mitigation bank activity 
• Streamflow impacts 
• Consultation with the Oregon 

Department of Fish and Wildlife (ODFW), 
Oregon Parks and Recreation 
Department, Oregon Department of 
Environmental Quality (ODEQ), and 
Oregon Department of State Lands 
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• Determination of whether the scenic 
waterway and instream water right flows 
in the Deschutes Basin continue to be met 
on at least an equivalent or more 
frequent basis  

Report Contents 
This report incorporates all the elements 
required for the annual report, as outlined in 
OAR 690-505-0500(3) and OAR 690-521-0600.   

Agency Comments 
The Department provided a draft of the 
report for review by the agencies listed above 
on November 28, 2022. Comments were 
provided by ODFW and ODEQ (see Appendix 
3) and are summarized below.  

Issues and concerns raised by ODFW include: 

• Improvements to the Program must be 
made prior to the allocation cap being 
lifted. 

• Water accounting and monitoring should 
be improved to ensure mitigation is 
providing a true offset for impacts and 
remains available as “wet water” in 
perpetuity. Such improvements may 
require additional gages, flow 
measurement, and modeling beyond 
what is currently in place. 

• Mitigating permanent groundwater rights 
with temporary leased water does not 
provide certainty. 

• Streamflow data should be presented in a 
form more biologically meaningful to fish 
and aquatic life instead of on a monthly 
and annual basis. 

• Mitigation under the Program should 
directly offset the impact by being located 
upstream of the impacted reach, not 
within a larger “Zone of Impact.” 

• Impacts of increased groundwater use 
under the Mitigation Program to local 
springs, which are an important source of 
cold-water inputs to streams by providing 
cold-water refugia and other habitat 
benefits for fish. 

• Reduction of seepage and loss of cold-
water recharge for springs resulting from 
conversion of area irrigation canals to 
piped delivery systems. 

• The effect of the Mitigation Program on 
streamflows outside of the irrigation 
season. 

• Potential impacts of the Mitigation 
Program on the ESA-listed Oregon 
Spotted Frog. 

• Proposed winter reservoir releases with 
unclear mitigation intent. 

• Continue working with other state 
agencies to seek funding for research, 
development and implementation of 
these concerns. 

• Limited ability to shape the season of 
protection and releasing of higher 
amounts during shoulder months for 
mitigation projects because of rules and 
statutes within OWRD. 

Questions raised by ODEQ include: 

• When was the 200 CFS cap established 
and why was 200 CFS chosen? 

• What is the mitigation obligation? 
• Of the 284 GW applications, how many 

have been approved?  
• Figure 1: Which number reflects the total 

CFS and the Number of applications?  
• Needs a better explanation of credits and 

how credits are attained and at what 
percentage credits offset GW use. 

• Is there an error in Figure 6? Allocated 
credits and reserved credits equal the 
same acre feet.  

• Why are Deschutes Irrigation, LLC, and 
Arnold Irrigation District Mitigation Bank 
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not active? To date means since the last 
report or since 2002? 

• In the model for mitigation impacts, was 
there consideration for population 
growth after 1995? Between 1990 and 
2010 there was >100% growth in 
Deschutes County  

• Instream flows seem to differ slightly but 
what about GW levels? Have there been 
any well depth/level analyses throughout 
the two-decade period?  

Allocation Cap 
To limit the amount of impact on surface 
water flows, the mitigation program 
established a 200 CFS cap on the amount of 
water that may be allocated to new 
groundwater use. At the end of 2021 the 
amount of water use approved under the cap 
was 164.19 CFS. The allocation cap restriction 
may only be lifted or modified by the 
Commission if the Department’s evaluation 
determines that scenic waterway and 
instream water right flows are being met on 
at least an equivalent or more frequent basis 
as compared to long-term, representative 
base-period flows (1966 to 1995) and meets 
the Department’s mission to sustainably 
protect and manage the resource. 

The CFS amount deducted from the 200 CFS 
cap is the amount of water (in CFS) allowed in 
the Department’s final order approving an 
application requesting the use of 
groundwater located within the Deschutes 
Groundwater Study Area (DGWSA). Final 
orders set a five-year limit for the applicant to 
provide the required mitigation (i.e., the 
mitigation obligation). Once the applicant 
meets their mitigation obligation, the 
Department issues the groundwater permit. If 
the mitigation is not provided by the 
deadline, the final order expires and the CFS 
is added back into the cap. 

All actions that allow CFS to be added back 
into the cap are: 

1. Rates associated with offsets pursuant to 
690-505-0610(8); 

2. Rates associated with applications 
withdrawn after final order issuance 
pursuant to 690-505-0620; 

3. Portions of rates approved by a final 
order issued under 690-505-0620, but not 
included in a water right permit that is 
issued following satisfaction of the 
mitigation requirement; 

4. Rates associated with expired final orders 
pursuant to 690-505-0620(2); 

5. Portions of rates associated with permits 
issued pursuant to 690-505-0620 and 
subsequently cancelled; 

6. Rates associated with certificates issued 
pursuant to 690-505-0620 and 
subsequently canceled; and 

7. Rates associated with the portion of use 
originally authorized under a permit 
issued pursuant to 690-505-0620, but not 
included in a subsequent certificate. 

Since the adoption of the rules in September 
2002 through the end of 2021, approximately 
284 groundwater applications have been 
submitted to the Department within the 
DGWSA totaling approximately 350.5 CFS; 
however, approximately 161.68 CFS has been 
added back to the cap for various reasons 
(outlined above). Therefore, as of the end of 
2021, the total allocated CFS remains under 
the 200 CFS cap. 

Figure 1 shows the status of all the 
applications received and the total amount of 
CFS associated with each action category. 
These action categories include the active and 
pending applications, as well as the cancelled, 
expired, withdrawn, rejected, misfiled, and 
denied applications. 
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Figure 1: Total CFS & Number of Applications 
Submitted by end of 2021 

2021 Mitigation Activity 
For each groundwater permit application 
submitted, the Department reviews the 
application and notifies the applicant of their 
“mitigation obligation.”  The “mitigation 
obligation” is expressed as a volume of water 
in acre feet and is equivalent to the 
consumptive portion of the use proposed in 
the permit application.  Groundwater 
applicants mitigate for this consumptive 
portion of their proposed use.  Consumptive 
use is calculated using average consumptive 
use data for different types of use (i.e., 
irrigation, municipal, etc.) obtained from the 
U.S. Geological Survey and OWRD’s own 
information on consumptive use.  

Mitigation must be provided in the amount 
(mitigation water) and in the location (zone of 
impact) specified by the Department.  Each 
applicant has five years from the date the 
final order is issued to provide the required 
mitigation.  Applicants must provide 
mitigation before a new permit may be 
issued. 

New Groundwater appropriations and 
Mitigation Activities as of end of 2021 
A. Active Permits Issued:  

• 135 permits issued 
• 34 of which are certificated  

B. Active Final Orders Issued: 
• 15 final orders  

C. Applications Pending with No Final 
Order: 
• 30 applications 

D. Allocation cap summary (Figure 2):  
• 164.19 CFS – total CFS allocated 

under cap (permits and final orders) 
• 24.40 CFS – pending applications not 

yet deducted from 200 CFS cap 
• 11.41 CFS – remaining CFS if all 

pending applications were approved 

 
Figure 2: Allocation Cap Status 
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E. Incremental Development Plans: By rule, 
the Department may allow a municipal or 
quasi-municipal applicant to satisfy their 
mitigation obligation incrementally as the 
water use is developed, rather than 
requiring mitigation to be provided 
before the permit is issued. These 
applicants must report annually to the 
Department on the volume of water used 
and the source of mitigation. There are 21 
permits that have incremental 
development plans. 
 
A summary of water use for municipal 
and quasi-municipal permit holders with 
incremental development plans is 
provided in Figure 3.  This figure is a 
comparison between the amount that 
these water users are authorized to use at 
full development, the amount of water 
they could use based on how much 
mitigation they have provided through 
2021, and the amount of water they 
actually used during 2021. Overall, in 
2021, more mitigation was provided by 
entities with incremental development 
plans than was needed to mitigate for 
their actual use.  
  

 
Figure 3: Incremental Development 

F. Mitigation Activity: For each mitigation 
project submitted, the Department 
identifies the amount of water resulting 
from the project that can be used for 
mitigation purposes.  The resulting 
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mitigation credit.  For each project 
submitted, the Department also identifies 
the zone or zones of impact in which the 
mitigation water provides instream 
benefits and may be used for mitigation 
purposes. Mitigation for active 
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Mitigation Project are considered used 
when assigned to a groundwater 
application or permit.   
• As of the end of 2021 there are 67 

total active mitigation projects, 
consisting of: 

o 50 permanent instream 
transfer projects;  

o 16 temporary instream lease 
projects; and 

o 1 permanent reservoir 
release for City of Prineville. 

 
Figure 4: Mitigation Water 

• Figure 5 shows the established 
mitigation broken out by zone of 
impact. The reason these amounts 
are more than the established 
amounts is because mitigation is 
sometimes established in multiple 
zones (i.e., 10 credits established in 
the middle and general zones, but 
only a maximum total of 10 credits 
can be used in either the middle or 

general zones, or a combination 
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Figure 5: Mitigation by Zone 
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of Prineville incremental groundwater 
permits. 

G. Mitigation Banks: Mitigation banks must 
submit an annual report detailing all 
credit transactions and activities for the 
preceding calendar year. As of the end of 
the 2021 year, there are three mitigation 
banks: 
• Deschutes River Conservancy 

Mitigation Bank (DRC Mitigation 
Bank); 

• Deschutes Irrigation, LLC; and 
• Arnold Irrigation District Mitigation 

Bank. 

H. Mitigation Bank Activity: 
DRCMB 
• Filed the required annual report  
• Submitted 16 instream leases in 2021 
• Maintained sufficient “reserve” 

credits to cover temporary mitigation 
credits used by groundwater permit 
holders in each zone of impact.  (For 
each temporary mitigation credit 
used to satisfy all or part of the 
mitigation obligation of a 
groundwater permit, a mitigation 
bank is required to keep a matching 
credit in reserve.)   

• Figure 6 shows the amount of 
temporary mitigation credits 
generated by the DRCMB, the credits 
allocated to a groundwater permit, 
and the reserve credits DRCMB is 
required to keep. 
 

 
Figure 6: DRCMB Mitigation Credit Activity in Acre 
Feet 
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Mitigation Bank, which primarily brokers 
temporary mitigation credits available 
through final orders issued by OWRD 
approving instream lease applications.  Some 
permit holders who have used temporary 
mitigation in the past failed to continue 
providing that mitigation.  Every year, the 
Department and DRC Mitigation Bank each 
notify permit holders who have failed to 
provide mitigation. Written notifications from 
the Department identifies that unless 
mitigation is provided by a specified deadline, 
OWRD will initiate cancellation of the permit 
under ORS 537.720.   
 
By rule and by permit condition, every 
groundwater user with a permit issued under 
the Deschutes Basin Groundwater Mitigation 
Program is required to maintain mitigation for 
the life of the groundwater use.  Ultimately, 
the permit holder is responsible for 
maintaining any temporary mitigation being 
used annually with the DRC Mitigation Bank. 
 
Since groundwater permit holders using 
temporary mitigation credits need to obtain 
mitigation credits on an annual basis, there is 
the risk of groundwater users failing to 
maintain the required mitigation.  Under the 
Mitigation Program, when a permit holder 
fails to maintain their source of mitigation, 
OWRD is required, under OAR 690-505-0620, 
to regulate the use, propose denial of any 
permit extension request, and propose 
cancellation of the permit. 

Figure 7 below shows the number of 
confirmed delinquent permits each year 
during a five-year period from 2017 through 
2021.  After being notified, several of the 
permit holders rectified the situation by 
providing the required annual mitigation.  
Others who failed to provide the required 
mitigation were cancelled or are in the 

process of being cancelled by OWRD under 
ORS 537.720.  

 

Figure 7: Delinquent Number of Permits by Year 

Mitigation Effects on 
Streamflow  
To evaluate the impact of the mitigation 
program on scenic waterway flows and 
instream water right flows, the Department 
developed a streamflow modeling program 
based on gaging records from the 1966-1995 
base period, a pre-mitigation program time 
frame. The model simulates the long term 
(i.e., steady-state) estimated hydrologic 
effects of mitigation credits and debits on the 
historical records at the gaged locations 
across the basin, and then evaluates how 
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outside of the mitigation program, such as 
canal piping/lining.  

Analysis of the 2021 data demonstrates that, 
on an annual basis, the simulated change in 
percent of time instream flow requirements 
(% ISFR) are met at the evaluation points 
ranges from -0.18% to +0.93%.  Similarly, the 
overall annual change in mean streamflow 
ranges from -0.006 CFS to +23.2 CFS 
(Appendix 4). 

Consistent with previous annual reports, the 
seasonal change in the quantity of streamflow 
(CFS) continues to be negative at all 
evaluation points during the non-irrigation 
season and positive at all evaluation points 
during the irrigation season, reflecting the 
general timing difference between the 
hydrologic impacts to streamflow of credits 
(irrigation season) and debits (year-around). 

Similarly, the changes in % ISFR met generally 
follows this same seasonality as changes in 
streamflow quantity.  The magnitude of 
change in % ISFR met varies by month and 
site, reflecting how close historical flows were 
to the ISFR prior to the mitigation program.  If 
the historical flows were close to the ISFR for 
a given evaluation site, then a small change in 
flows can result in a large change in % ISFR is 
met, while the opposite is true if the historical 
flows differed greatly from the ISFR. 

Again, this difference in seasonal results is 
expected due to the inherent timing 
difference between when the hydrologic 
effects of debits and credits reach the stream 
network.  Debits (new groundwater 
withdrawals) produce a decrease in 
streamflow year-round due to the pumping 
effects on groundwater being attenuated in 
time (Gannett and Lite, 2004).  Credit 
(instream leases and instream transfers of 
surface water rights) effects are immediate 

and occur primarily during the irrigation 
season. 

Summary 
The Department continues working to 
effectively implement the Deschutes Basin 
Groundwater Mitigation Program.  
Groundwater permit applications and 
mitigation projects are moving through the 
required processes.  Overall, the program 
continues to produce positive benefits as 
more mitigation water has been approved 
and protected instream than is required for 
active groundwater permits and certificates. 

 
In response to comments and questions 
received from sister agencies (as outlined in 
“Agency Comments” above and provided in 
Appendix 3 attached to this report), the 
Department understands the concerns 
brought forth regarding impacts to cold-water 
springs, the zonal mitigation impacts, model 
accounting and climate change, and impacts 
during the non-irrigation season.  From the 
beginning of the Deschutes Mitigation 
Program, however, it was determined that 
the program should be structured in such a 
way so that it was a manageable system for 
OWRD to track and maintain long-term. 
OWRD considered the goals of the Mitigation 
Program, the Deschutes Groundwater 
Mitigation Flow Model, and the base period 
flows (1996-1995) and created sub-zones and 
consumptive use coefficients to keep the 
Deschutes Mitigation Program manageable. 
Seasonal uses were allowed to generate 
credits that could then be purchased to 
mitigate for year-round uses. OWRD will need 
to work with ODFW, ODEQ, and stakeholders 
to address these challenging issues. Other 
concerns may need to be addressed through 
other venues and initiatives to develop and 
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implement a basin-wide water management 
plan. 
 
The Deschutes Groundwater Mitigation 
Program is a performance based, adaptive 
approach to managing new groundwater 
permits in the Deschutes Groundwater Study 
Area.  As part of this adaptive approach, the 
program included a cap on how much new 
groundwater use could be approved.  The 
Department may issue final orders approving 
groundwater permit applications for a 
cumulative total of up to 200 CFS.  This 
limitation is one of the elements of the 
program that is to be reviewed as part of the 
program evaluation. The 200 CFS cap 
represents the rate up to which water may be 
withdrawn from the groundwater resource.  It 
is important to note that this rate-based 
limitation is different from the consumptive 
use portion (in acre feet) for which 
groundwater permit applicants must provide 
mitigation. 
 
As discussed in the “Allocation Cap” section of 
this report, the quantity of water (CFS) 
allocated under the cap fluctuates up and 
down from year to year as a result of various 
administrative actions (i.e., denial, 
cancellation, expiration, withdrawal, etc.) 
which add back previously deducted CFS to 
the cap. As of the end of 2021, 164.19 CFS 
was allocated under the cap.   
 
Given the status of the 200 CFS allocation cap, 
the Department understands there is much 
interest and diverse opinion in how the future 
of the Deschutes Basin Groundwater 
Mitigation Program should unfold. While 
ODFW and ODEQ detail several 
improvements that should be made to the 
Program before evaluating the potential for 
the 200 CFS allocation to be modified, there 
are several stakeholders in the basin who 

would like the Department to begin work 
immediately to explore feasibility of 
modifying the cap.  The Department has 
prioritized working through the many 
complex issues related to the Program. Both 
sister-agencies and stakeholders will be 
invited to engage in the OWRD process to 
evaluate modifications to the existing 
Deschutes Basin Groundwater Mitigation 
Program.  

Appendices 
1. Deschutes Basin Groundwater Study 

Area Map 
2. Deschutes Basin Groundwater Study 

Area Zone of Impact Map 
3. Comments from ODFW and ODEQ 
4. Summary of Modeled Streamflow for 

Water Year Ending September 2021 
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Streamflow Model Data 
The data presented in the following tables are from the Department’s Deschutes Mitigation model.  The 
“before mitigation” or baseline condition of streams in the Deschutes Basin has been determined from 
streamflows measured during water years 1966 to 1995.  The model has been developed to mathematically 
estimate the change in streamflow expected due to mitigation (credits) and groundwater allocation 
(debits).  The model is designed to reflect the theoretical, steady-state response of streamflow to 
mitigation-related activities only.  In some cases, the actual hydrologic response to mitigation activities, 
such as new groundwater pumping, may take years or decades to be reflected as changes in streamflow. 
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