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Whychus Creek Physical Context

Physical Setting

Whychus Creek is a major west side tributary of the Deschutes River. From its glacial headwaters on 

the eastern slope of Oregon’s Cascade Mountains, the creek flows 40 miles through the Deschutes 

National Forest, the City of Sisters, and the sagebrush steppe of the Crooked River National Grass-

lands, before joining the Deschutes River just above Lake Billy Chinook.  Whychus Creek flows are fed 

primarily by runoff from snowpack, glaciers, and rain, though springs do supplement flows at several 

locations below the town of Sisters.  In 1988, a 15.4 mile portion of Whychus Creek was designated 

by Congress as a Wild and Scenic River.  Additionally, Whychus Creek provides water supply for local 

residents, farmers and aquatic ecosystems including ESA listed steelhead habitat.  Historically, irriga-

tion diversions above the City of Sisters have completely dewatered the creek during summer months.

Both summer steelhead (On-

corynchus mykiss) and spring 

Chinook (O. tshawytscha) 

historically spawned in Whychus 

Creek.  In 1964, Portland Gen-

eral Electric completed con-

struction of the Pelton Round 

Butte hydropower complex on 

the lower Deschutes River near 

Madras, OR.  Portland General 

Electric provided fish passage 

facilities at the dams, but down-

stream passage ultimately failed 

due to swirling currents in Lake 

Billy Chinook, the reservoir 

behind Round Butte Dam.  The 

hydropower complex effectively 

blocked fish passage between 

the upper and lower Deschutes 

Basin.  It eliminated spring 

Chinook and summer steelhead 

from Whychus Creek and other 

Deschutes River tributaries. 

Figure 1  map of whychus creek
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The diagram below is a visual representation of the typical amount of water flow in August in Whychus 

Creek.  The 40-mile length of the Creek is depicted from left to right, and the width of the blue lines 

indicates the flow rate (in cubic feet per second).  Out-of-stream diversions are represented as outflows 

and springs as inflows.  The middle section, which is the most dewatered, is shown to have 8.8 CFS of 

streamflow – this reflects streamflow restoration and conservation measures completed in 2005, when 

this diagram was created.  As Whychus Creek is over-appropriated, the middle section has historically 

been completely dry.

Since 1998, the Deschutes River Conservancy has partnered with TSID, landowners, the city of Sisters 

and agencies to restore streamflows and water quality in Whychus Creek through:

 1. Water Right Leasing (11.9 CFS – 2010)

 2. Permanent Water Right Acquisitions (4.3 CFS)

 3. Canal Lining & Piping (11.7 CFS)

Multiple organizations, such as the Deschutes River Conservancy, the Upper Deschutes Watershed 

Council, the Deschutes Land Trust and the Three Sisters Irrigation District are involved in ongoing 

streamflow and habitat restoration activities.  These activities revolve around reintroduction of endan-

gered steelhead since they are considered a keystone species and a bellwether of overall stream health.

Figure 2  whychus creek  – summer flows by river mile



6    whychus water bank feasibility study    

Human Development

During December of 1825, Peter Skene Ogden and a party of Hudson Bay Company trappers em-

barked from the Columbia River, at the mouth of the Deschutes River (“River of the Falls”) to survey 

the little known region of inland Oregon. This was the first recorded exploration of the Central Oregon 

area.  Due to trouble with the Indians, particularly Chief Paulina, the government strongly discouraged 

settlement east of the Cascades. This was expressed as an official order from August of 1856 to October 

1859.  Around 1863, the first settlers began to appear in Central Oregon, primarily along the routes of 

travel from The Dalles to the Upper Deschutes. Constant harassment by Chief Paulina and his followers 

throughout Central Oregon prompted the Army to establish outposts for the protection of miners and 

settlers. One of these was Camp Polk, just a short distance from Sisters.

During 1879, Samuel M.W. Hindman and his family established a post office and store at the Camp 

Polk site and Hindman became the community’s first postmaster. At this time, the area between the 

Cascades and the Deschutes River was virtually uninhabited, but destined to bustle with the future 

movement of cattle and sheep over Santiam Pass.  On July 10, 1901, the brothers Alex & Robert Smith 

filed the original town plat, which comprised six city blocks bounded by Cascade Street on the south, 

Adams on the north, Elm on the west and Larch to the east. Mail was now being carried by stage from 

Shaniko, Prineville and Cline Falls, as the City of Redmond would not be established until 1910.

At the turn of the century, cattle ranching had become a vital industry around Sisters.  Lumber also 

contributed to the activity and growth of the community. Small mills appeared as early as 1890 and 

a large mill was built within the town site in 1912. Since then there have been many other mills in 

the area, with the last one ceasing operations in 1965.  The first pipeline for distribution of municipal 

water in the city was installed in 1916. During the 1930s, electricity became available from the Lang-

man Electric Company, which was generated in a building next to the Hitchcock Mill. Central Electric 

Cooperative extended a line from Redmond in 1941, replacing the private system.  In 1946, when 

Sisters was incorporated as a town, the population was 700; today it is about 2000.  The town cur-

rently has an additional 750 hotel beds and 100’s of nearby vacation homes.  Sisters continues to enjoy 

its location at the junction of the Santiam and McKenzie Highways, as a service center for tourist traffic 

and the vast recreational area within the adjacent U.S. National Forest lands of the Cascade Range. The 

annual Sisters Rodeo, Outdoor Quilt Show, High Mountain Dixieland Jazz Festival and other events has 

established Sisters as a major tourist destination. Climate, recreational resources and major highway 

linkages bring continued activity to the community. Development of recreational oriented land devel-

opments, such as Indian Ford Ranch, Black Butte Ranch and Tollgate and Crossroads, indicate continu-

ing growth and change for the City and its surrounding area.

Future sources of economic activity in the Sisters area will include tourism, eco-tourism, agriculture, 

agri-tourism and recreation, all of which depend upon effective management of water resources to 

flourish.  Furthermore, future development will depend upon adequate and affordable groundwater 

supply, which is tied to surface water availability (see Section 3: Groundwater Mitigation).  The city of 

Sisters faces water supply issues similar to other “gateway communities” such as Coeur D’Alene, ID, 

Leavenworth, WA and Jackson, WY and must develop water supplies adequate to meet peak demands 

during times such as the Sisters Rodeo, which attracts upwards of 24,000 visitors (12 times the popula-

tion) over the 3-day weekend.  This paper focuses on determining the feasibility of employing water 

banking concepts to address changing water needs, as water banking can provide opportunities to 

manage water efficiently and meet multiple needs in an equitable and cost effective manner.



whychus water bank feasibility study    7

Water Supply
Precipitation

The Cascade Range, which constitutes the western boundary of the greater Deschutes Basin, receives 

in excess of 130 inches per year1, mostly as snow. In contrast, the Central Oregon valley floor typically 

receives less than 10 -14 inches per year.  The young Quaternary volcanic deposits and thin soils in 

the Cascade Range allow rapid infiltration of much of the rain and snowmelt, making the Cascades the 

locus of ground-water recharge for the basin.

In winter months, precipitation falls as snow and is stored at high elevation to either melt and runoff 

into Whychus Creek, or infiltrate into the groundwater system during the spring and summer.  This 

storage mechanism is the basis upon which most Whychus Creek surface water rights exist, as little 

precipitation occurs during the summer months.  When heavy precipitation occurs during the runoff 

period, “rain-on-snow” events have potential to cause flooding and erosion.  

1 United States Geological Survey. Downloaded on 1/12/2011
http://vulcan.wr.usgs.gov/Volcanoes/Oregon/HighCascades/description_high_cascades.html 

2 United States Geological Survey. United State Geological Survey. Gannett & Lite. Downloaded on 11/18/2010 
http://pubs.usgs.gov/wri/wri034195/pdf/wri034195.pdf

Figure 3  Lines of equal mean annual precipitation in the upper Deschutes Basin2

2
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Surface Water

The main sources of surface water in the Sisters area are Whychus, Indian Ford and Pole Creeks, all of 

which are free-flowing and primarily fed via natural springs and snowmelt.  The earliest surface water 

rights were created in the late 1860s, and by 1895, Whychus Creek was fully appropriated.  Today, those 

pre-1895 (ie. “senior”) rights are held by a handful of private landowners and Three Sisters Irrigation 

District, whose diversion facility is located upstream (and South) of the town of Sisters.  The reliability of 

surface water rights depends on how much water flows in Whychus Creek, which fluctuates significantly 

between the wet spring months and the dry summer months.  Diurnal flows (flows that fluctuate daily, 

as snow melts during the day and freezes at night) are also well documented.  As flows gradually decline 

throughout the summer, the most junior rights (those with priority dates after 1895) become unavailable.

Under the Contractor Agreement, the DRC has compiled a comprehensive inventory of surface water 

rights in the Whychus Creek sub-basin (see Appendix I).  Using the best available data, there are a to-

tal of 270 CFS of surface water rights (approximately half of which are held by TSID); which includes 

47 CFS for which the source is a tributary to Whychus Creek. See Table 2.

It is important to note that due to beneficial use concerns, many surface water rights may in fact be 

subject to forfeiture and not valid for use, transfer or mitigation.  For example, OWRD records indicate 

that there are approximately 50 CFS of senior (i.e. pre-1895) surface water rights on Whychus Creek; 

however a thorough analysis indicates that this number is closer to 20 CFS once rights with question-

able validity are omitted.  The remaining “paper” rights are water rights in name only, as a review of 

beneficial use (a key component of every water transfer or change) would result in the cancellation of 

such rights.  Of the 50 cfs of senior water rights, approximately 20 cfs are presumed invalid, and an 

additional 10 cfs are from tributary streams such as Indian Ford Creek. As such, the Whychus Creek 

Surface Water Rights Inventory should be used as a starting reference point in any water rights due 

diligence. 

Figure 4  whychus creek hydrograph
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Groundwater

In the Deschutes Basin, the average annual aquifer recharge from precipitation is about 3,500 CFS, the 

vast majority of which occurs in the Cascade Mountains.  In the lowlands east of the mountains, leaking 

irrigation canals are a significant source of recharge, as it is estimated that 46% of the water diverted for 

irrigation is lost through canal leakage – roughly 500 CFS (1994), however this occurs only during the 

6-month irrigation season.  When winter stock runs are accounted for, USGS estimates an average an-

nual recharge from irrigation canals of 300 cfs.  Part of the groundwater recharged in the Cascade Range 

discharges to spring-fed streams at lower elevations in the range and along margins of adjacent lowlands 

(e.g. Metolious River, Indian Ford Creek). The remaining groundwater continues Northward in the 

sub¬surface toward the central part of the basin, where most of it discharges to the Deschutes, Crooked, 

and Metolious Rivers in the vicinity of their confluence3, Lake Billy Chinook, which divides what is 

referred to as the Middle and Lower Deschutes.  Both climate and groundwater pumping influence 

groundwater levels and fluctuations  in excess of 20 feet have been measured in response to climate 

cycles. Groundwater discharge varies similarly in response.

In general, groundwater supplies are considered to be plentiful, however its interconnection with 

streamflows in the Lower Deschutes River (re: aquifer discharge at Lake Billy Chinook) resulted in a 

hiatus on issuance of new groundwater rights from 1998 through 2002 (Figure 6 illustrates the move-

ment of groundwater in the subsurface, and the aquifer discharge that occurs at Lake Billy Chinook).  

Figure 5  water rights by type of use                              Figure 5  water rights by priority date                              

table 1  whychus creek surface water rights table 2  tributary water rights

3
 United States Geological Survey. Gannett & Lite. Downloaded on 11/18/2010 

http://pubs.usgs.gov/wri/wri034195/pdf/wri034195.pdf 



The hiatus was conditionally lifted in 2002, when the pilot Deschutes Basin Groundwater Mitigation 

Program was established to provide groundwater applicants a way to offset their impact on the lower 

Deschutes River by protecting water instream.  This program continues today.  Under the Groundwa-

ter Mitigation Program, groundwater applicants must offset their new groundwater uses by protecting 

streamflow to Lake Billy Chinook.  As a result, new groundwater availability in Whychus Creek is 

subject to the availability of senior surface water rights that must be transferred instream to generate 

mitigation credits.  The Groundwater Mitigation Program is discussed in detail in Section III:  Water 

Demand.

10    whychus water bank feasibility study    

Figure 6  cross section of deschutes aquifer4

4 United States Geological Survey. Gannett & Lite. Downloaded on 11/18/2010 
http://pubs.usgs.gov/wri/wri034195/pdf/wri034195.pdf
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Water Demand
Agriculture

Existing Surface Water - Agriculture
The Sisters area has a rich history of family farming.  The demand for agricultural water is partially met 

with surface water and partially met with groundwater supplies.  There are 240 CFS of surface water 

rights for irrigation, about half of which are held by the Three Sisters Irrigation District.  Points of 

diversion for each water right exist along the lower 20 miles of Whychus Creek (see Appendix II).  As 

mentioned above, it is likely that a significant portion of these water rights may not be valid for use or 

transfer, due to beneficial use concerns and/or junior priority dates.

Since surface water supplies in Whychus Creek are over-appropriated, the majority of existing junior 

surface water rights are curtailed as flows diminish throughout the spring and summer months.  The 

historic reliability of surface water was calculated using 20 years of daily streamflow records:  Once an 

average daily inflow (i.e. supply) is determined from this empirical data, the most senior water right 

was subtracted; then the next most senior right and so on.  For a given water supply, only a portion of 

the existing rights will have a senior (i.e. old) enough priority date to be entitled to divert their water, 

allowing for the reliability of any given right to be calculated on a daily basis.  In general, surface water 

rights fall into one of three categories of reliability:

 • Senior (pre-1895)  = 100% Reliable

 • Straddle (1895) = 50%-60% Reliable

 • Junior post (1895) = Not available after May/June

With only a few exceptions, the existing surface water rights in Whychus Creek are for irrigation/agri-

cultural purposes.  The graphs below show the magnitude and historic reliability of irrigation surface 

water rights in Whychus Creek.

Figure 7  surface water rights distribution by priority date                             

3
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Existing Groundwater - Agriculture
In the Whychus Creek zone, approximately 10,000 acres are irrigated with unconditioned groundwater 

rights (i.e. rights that carry no mitigation obligation); the equivalent of 62 CFS of groundwater with-

drawals during the irrigation season.  In general, groundwater rights are highly reliable, given that wells 

are drilled deep enough to tap into the expansive regional aquifer.

Un-met Demand - Agriculture
Surface water in Whychus Creek has been fully appropriated since 1895, making surface water an 

unreliable supply for new water rights5.  Therefore, the most reliable method for estimating the un-met 

demand for agricultural water supply is to analyze un-met groundwater demand.  The Oregon Water 

Resources Department (OWRD) keeps a current list of groundwater applicants – those who wish to 

develop new groundwater supplies through the Deschutes Groundwater Mitigation Program.  Accord-

ing the most recent figures from OWRD, 2.0 CFS of groundwater applications for agricultural use are 

currently pending (note: a portion of this demand is not considered “Current Demand”; please see 

Groundwater Mitigation section). 

Figure 8  streamflows and reliability of water rights

5 There are approximately 137 CFS of un-met, junior surface water rights in Whychus Creek.  As these water rights have re-
mained un-met for 50-100 years, it is unlikely that such water right holders are actively engaged in farming practices; or have 
developed ditch-sharing schemes, as in TSID.  As such, these figures have been omitted from un-met agricultural demand.

table 3  summary of agricultural water uses



Urban Water Demand

In general, individual domestic uses of water are so small, that they fall under Oregon’s Exempt Use 

Statute, and are not able to be tracked.  Water demands for other human uses, such as Municipal, Qua-

si-Municipal and Domestic uses are all categorized as “Urban” demand in this report, because Quasi-

Municipal and Domestic uses are typically larger users such as subdivisions, developments and resorts, 

which are essentially providing supply for drinking and domestic purposes.  Also, with the exception 

of the City of Sisters, all Urban water demands (existing and un-met) are/will be met with groundwater.

whychus water bank feasibility study    13

Current Urban Supply – City of Sisters
The city of Sisters is the only Urban water user that holds existing surface water rights (5.9 CFS) for 

municipal use, however junior priority dates compromise the reliability of the bulk of these rights 

(these junior rights are omitted from the table below).  The city also holds existing municipal ground-

water rights (5.1 CFS, or 3.3 mgd) and a new groundwater permit designed to meet future water needs.  

Not included in these figures are surface and groundwater rights (owned by the city) that are for 

non-municipal uses, such as irrigation.  These rights may be used as mitigation for new groundwater 

uses and are discussed below.  A comprehensive inventory of the city’s water portfolio may be found in 

Appendix III.

New Demand – City of Sisters
In 2009, the city of Sisters received a grant from OWRD to develop a Water Management & Conserva-

tion Plan, which describes the city’s water production, use and demand by customer class, in addition 

to its future water demand, which by statute, must be adequate to meet its projected 20-year supply.  

Forecasting urban water demand is complicated by multiple factors:  First, the Deschutes Groundwater 

Mitigation Program requires groundwater applicants to offset only the portion of their withdrawal that 

is consumptively used and there is some uncertainty as to how this is to be calculated for municipalities 

in Central Oregon, with consumptive use values ranging between 40% - 50%.  Second, the maximum 

allowed rate a municipal water right may use must be sufficient to meet its maximum day demand, 

which is significantly higher than the rate that is normally needed, particularly outside of the midsummer 

months.  For the city of Sisters, this effect is pronounced by the fact that during events such as the Sisters 

Rodeo & Quilt Show, the population of the small town may increase by 10x – 15x for days at a time.  As 

table 4  examples of “urban” water use

table 5  city of sisters water rights
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a result, Sisters’ maximum day demands are significantly higher than many larger municipalities.  A copy 

of the city of Sisters’ recently approved groundwater permit and incremental development plan, which 

request additional groundwater rights of 2.0 CFS, are attached as Appendix IV.  This groundwater permit 

(G-16794) requires 241.8 Whychus Creek Zone mitigation credits; a demand will most likely be satis-

fied by transferring the city’s 159.5 acres of senior surface water rights instream for mitigation.  The city’s 

159.5 acres could generate up to 287 permanent mitigation credits – enough to fully satisfy the City’s 20-

year demand.  However the land upon which these surface water rights are applied (via flood ditches and 

sprinklers) serves as a local landmark and view-shed, and the city plans to incrementally replace these 

rights with reclaimed effluent from the adjacent water treatment facility.  Financing and implementing 

this transition will require pro active planning and fundraising efforts by the City and its partners.

table 6  city of sisters mitigation supply

table 7  summary of city of sisters water demand

table 8  summary of urban water uses

Total Water Demand - Urban
The city of Sisters is currently the only urban groundwater applicant in the Whychus zone; however 

it is likely that future resort development in the area will eventually require additional water sup-

plies.  Such new supply will inevitably come from groundwater, which requires mitigation.  Since the 

Whychus zone has a shortage of mitigation supply, water banking will be useful in providing for future 

growth (see Section 4: Water Banking).  Currently, existing groundwater uses including the city of 

Sisters and developments such as Aspen Lakes, Black Butte Ranch and Tollgate collectively use 23.6 

CFS of groundwater.  When groundwater, surface water and un-met urban demands are combined, the 

total Urban demand is 31.5 CFS.
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Environmental Needs

Historically, Oregon Department of Fish & Wildlife’s instream water right (ISWR) has served as an 

informal goal for both streamflow and water quality purposes.  The ODFW ISWR is based on tempera-

ture criteria for Redband trout (18°) and current data show that it closely correlates with the minimum 

flow necessary to achieve these temperature criteria in Sisters.  Due to a very junior priority date, the 

ODFW ISWR’s are not met, however instream leases, transfers and allocations of conserved water may 

“backfill” these rights as such projects are implemented.

The environmental needs, represented visually in the figures below, reflect both the spatial (e.g. multiple 

reaches) and temporal (i.e. seasonal) needs of fish and other aquatic species for a properly functioning 

stream system.  (See Appendix V for a map showing both reaches.)  Since Whychus Creek is a free flow-

ing, snowmelt fed system, the greatest opportunities to improve water management to meet the flow 

targets below lie in addressing the timing, quantity and location of out-of-stream diversions.  Further-

more, with the exception of monthly winter stock runs, the vast majority of out-of-stream diversions 

occur during the 6-month irrigation season: April – October.  This period corresponds with the most 

critical low-flow periods historically.  Commonly, people refer to the “target” in Upper Whychus Creek 

(above the confluence with Indian Ford Creek) as being 20 cfs.  Since TSID holds the “straddle” 1895 

water right, District activities are the single greatest driver of flows in both the Upper & Lower Reach, 

however the potential for increasing flows into Whychus Creek from Pole Creek & Indian Ford Creek 

(both below the TSID diversion) could also positively impact streamflows and temperatures.

Progress To Date: Instream Flow
In 2007, the DRC reached 20 cfs of protected flows in Whychus Creek (~35% of which is protected 

permanently).  As flow restoration activities (leasing, transfers & conservation) continue in conjunction 

with reintroduction of steelhead in Whychus Creek, it will become increasingly important to evaluate the 

effectiveness State minimum streamflow targets to ensure they provide the intended ecological function.

In 2010, the DRC had permanently protected 17 CFS of streamflows in Whychus Creek.  In addition, 

11.6 CFS of water rights were temporarily leased instream during that year.

Figure 9  odfw instream water rights (2 reaches)
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table 9  permanently protected flows

In February, 2009, the DRC successfully acquired 63 acres of senior Whychus Creek surface water rights 

(see Appendix VI), that has been submitted to OWRD as a pilot permanent instream transfer (T-10952).  

A pilot transfer was identified as crucial to this Feasibility Study in the Scope of Work because without 

precedent-setting transfers, it was uncertain how OWRD will determine the instream value (rate, duty, 

reach & season) of the resulting instream water right.  At the time this report was finalized, the comple-

tion of the instream transfer is expected by late February of 2011.  When complete this precedent-set-

ting instream transfer will protect an additional 1.6 CFS permanently instream. The Lazy Z transfer will 

provide some assurances of how OWRD will determine the instream value of future transfers, however 

the inherent differences between water rights ensures that some uncertainty will remain.

Groundwater Mitigation Demand

Under the Deschutes Groundwater Mitigation Program, groundwater applicants must offset (“mitigate”) 

the impacts of their proposed groundwater use by protecting an equivalent amount of surface water in-

stream to Lake Billy Chinook.  Depending on the well depth and location, groundwater applicants may 

be assigned a mitigation obligation within a specific, localized Zone of Impact (e.g. Whychus Creek 

Zone).  In such cases, groundwater applicants must provide mitigation credits that originated within 

the specified zone.  This study has compiled a comprehensive list of groundwater applicants within 

the Whychus Creek Zone of Impact (see Appendix VII).  The table below illustrates the cumulative 

demand for new groundwater under the Mitigation Program, including those needs that have already 

been met with temporary or permanent mitigation credits (approx. 50%). 

The total demand for new 

groundwater permits in the 

Whychus Zone of Impact is 

5.3 CFS.  Approximately 50% 

of this demand has already 

been met with temporary or 

permanent mitigation credits.  

In addition, the majority of 

the remaining un-met demand 

is attributed a single ground-

water application by the City 

of Sisters (2 CFS).  In 2006, 

the City of Sisters purchased 

property on the Lazy Z Ranch 

with appurtenant irrigation water rights including 155 acres of senior surface water rights and 16 acres 

of valid groundwater rights.  If converted to mitigation credits, these water rights can be expected to 

yield in excess of 300 permanent credits; enough to fully satisfy their demand of 242 credits.  Based on 

these facts, this report assumes that the city of Sisters is not an active buyer of water rights or mitiga-

Figure 10  mitigation demand & total mitigation provided
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tion credits.  As such, their groundwater application is excluded from estimates of Current Demand.

To determine an accurate “Current Demand” for groundwater mitigation credits in the Whychus Zone, 

both the City of Sisters and those applicants who have already offset their obligation with permanent 

mitigation credits were omitted.  It was also assumed that groundwater applicants currently utilizing 

temporary mitigation credits would, eventually, prefer to upgrade to permanent credits (they have there-

fore been included in demand estimates).  Under this logic, the Current Demand for new groundwater 

permits in the Whychus Zone is 274 credits; the equivalent of 2 CFS (all for irrigation).

Summary of All Demands

The table below outlines the total water usage in Whychus Creek.  As in the tables above, Table 7 en-

compasses both existing (i.e. already have water rights) and un-met demands, with the un-met portion 

being of critical importance to ongoing water management in the Whychus sub-basin.  The analysis 

shows that un-met demand is 18 CFS, the majority of which is attributed to un-met instream water 

rights (16 CFS).

Some groundwater applications have been omitted from un-met demand either because permanent 

mitigation has already been provided or the groundwater applicant already holds sufficient water rights 

that can be used to mitigate their demand (i.e. City of Sisters).  Under this logic, Total Un-Met Demand 

for surface water is 16 CFS, plus 2 CFS of groundwater demand.  Groundwater mitigation demand 

can only be satisfied by providing mitigation credits and meeting OWRD’s standards for new groundwa-

ter withdrawals under the Deschutes Basin Groundwater Mitigation Program.

Table 10  mitigation demand & total mitigation provided
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Water Banking
Definition

Water Banking is an “institutional mechanism that facilitates the legal transfer and market exchange of 

various types of surface, groundwater, and storage entitlements”6.  Water banks come in many shapes 

and sizes, however few (if any) operate like traditional financial institutions, as the name implies. Ad-

ditionally, the spectrum of water needs across different basins varies so widely, that there is no “one size 

fits all” solution to water management.  Regardless water banks provide multiple essential functions 

to facilitate efficient market activity for the necessary reallocation of water rights.  For example, water 

banks are often involved in market discovery and definition, transaction due diligence & conveyance 

of title, contract administration and providing regulatory compliance & reporting.  Commonly used 

pricing structures include:

 • Fixed Price

 • Auction

 • Clearing House (i.e. Bulletin Board)

 • Option Markets

Purpose

Water banks may have multiple purposes, depending upon the specific needs of any given basin.  In 

many cases, water banking provides new supply or increased reliability (particularly in drought years), 

promotes conservation and regulatory compliance and reduces transaction costs associated with water 

transfers.  Most rivers in the American West are over-appropriated, meaning that trade will be neces-

sary to address evolving water needs - there is no “new water”.  Water banks can also alleviate potential 

supply crises by identifying changing water needs early and fostering markets to address developing 

shortages.  Coordination and prioritization of water needs, particularly for competing interests ensures 

that available water supplies are managed efficiently.

Water banks also reduce transaction costs, which include the time and expense of locating contracting 

parties, negotiating agreement terms, and monitoring performance under those terms. Water banks can 

reduce these costs by standardizing agreements and acting as an information clearing house. By reduc-

ing these costs, water banks expand the room for negotiation between buyers and sellers—meaning 

more water deals take place7.  Water banking can also be evidence that a particular basin has achieved 

a high level of collaboration, planning and momentum in regards to water management issues – which 

can be a powerful fundraising tool, signaling to Federal, State & other granting entities that investment 

will yield significant and meaningful results on the ground.

Whychus Creek Stakeholder Survey

In This Feasibility Study originally included the development of a Memorandum of Understanding 

(MOU) for an eventual Whychus Water Bank.  In the execution of this work element, the DRC refer-

enced the MOU for the existing DWA Water Bank and also conducted a comprehensive survey of local 

6 WA Dep’t of Ecology, West Water Research. Downloaded on 12/1/2010 from: 
tceq.net/assets/public/comm_exec/igr/sa_comm/water_bks.ppt 
7 PERC. Colorado River Water Bank. Reed Watson & Brandon Scarborough. Downloaded on 11/2/2010 from: 
http://www.perc.org/articles/article1296.php.

4
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stakeholders, including conservation, state agencies, irrigation, municipal and development and local 

business interests.  The survey is intended to provide a framework for future efforts to develop a formal 

water banking arrangement, including: 

 • Fixed Price

 • Supply & demand analysis

 • Review of transaction mechanisms

 • Recommendations for bank allocation processes

 • Recommended next steps

The survey resulted in the following recommendations:

Education Program
An expansive educational program should be a component of bank operations.  The UDWC, OWRD, 

TSID, the city of Sisters and Deschutes County all mentioned that functions pertaining to bank opera-

tions seemed unclear at times.  Given that stakeholder interactions necessitate all four of these organi-

zations to provide information about bank operations, provision of educational resources reinforcing 

parallel messages is crucial to bank success.

Marketing Campaign
Partnering with active stakeholders to design a meaningful message centered on community and 

generational values could catalyze negotiations with those holding senior water rights.  Educational 

marketing activities can foster a new sense of social responsibility among community members, particu-

larly those seeking the integration of restoration and sustainable business practices.  Additional mes-

sages within the campaign should acknowledge the restoration contributions of TSID, City of Sisters 

and OWRD.

Comprehensive Early Action Plan
A comprehensive plan composed of early action items and procedures that frontload the transaction 

process needs to be developed between the relevant stakeholders.  Due diligence addressing basic water 

law provisions and impediments should be performed prior to OWRD involvement.  Assessment of 

water availability, intended use and conveyance methods should be addressed prior to land use applica-

tion within Deschutes County.

Water Bank Database
The need for, and access to, information pertaining to successful mechanisms/strategies for instream 

allocation, mitigation credit provisions, supply/demand assessment, and a water rights inventory justify 

the creation and maintenance of a database for DRC and Upper Deschutes Water Council use.  Infor-

mation composing this database should consist of (but should not be limited to):

 • Details of transaction mechanisms and strategies

 • Quantified outcomes 

 • Records pertaining to mitigation credit providers

 • Records pertaining to current and potential customers

 • Water rights inventory
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Whychus Water Bank
Water is notoriously difficult to manage due to its transient nature and the spectrum of economic, 

social and environmental factors that shape the needs within a given watershed.  Given such variety, 

human solutions to water supply issues (i.e. water banking) must be both Local and Basin-Specific to 

be effective long term solutions. The formation of a Whychus Water Bank is feasible; however there 

are multiple forms such a bank could take.  Ultimately, a water bank can only be successful when it is 

designed to meet the specific needs of a particular basin.  The purpose of a water bank is to provide the 

tools, capacity and funding for conflict free and long term (i.e. win-win-win) solutions to community 

water issues.  In Whychus Creek, the following stakeholder priorities exist that affect the water man-

agement goals for the overall community:

Agriculture:
 • Seasonal Supply shortages (1895 straddle rights)

 • Long term financial stability (both District & Patron-base)

 • Managing fallowed lands & crop rotation

Urban:
 • Farm Irrigation Management (Lazy Z Ranch)

 • Risk of severe flooding

 • Limited mitigation supply

 • Future resort development?

Environmental:
 • Risk of Federal ESA Regulation

 • Growing “eco-tourism” industry

 • Climate change (future supply)

Tools

The DRC employs three major program areas that provide the Whychus Water Bank tools to address 

the water needs described above: 

Conservation
Conservation consists of the piping and/or lining of irrigation canals and ditches, thereby reducing 

or eliminating ditch losses which may exceed 50%.  Under Oregon’s Conserved Water Statute, saved 

water can be quantified (as an annual volume in acre-feet) and put to new uses, such as irrigation or 

instream use (note: OWRD has determined that conserved water is not eligible for mitigation purpos-

es).  Irrigators benefit from increased water supply, pressurized deliveries and cost share from outside 

funding sources.  In some cases, in-pipe hydropower generation is a practical way to capture additional 

cost share from power sales revenues.

To date, the TSID & the DRC have partnered to complete nine conservation projects, representing a 

total investment of almost $13,000,000 and restoring 12.7 CFS permanently in Whychus Creek.  Two 

additional conserved water projects are pending, representing $7,000,000 and 3.5 CFS.  Since the 

most cost effective projects (measured in dollars per acre-foot) are usually completed first, a trend of 

5
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gradually increasing costs is anticipated, barring the discovery of more cost effective materials or other 

project cost savings. While conserved water is not the most cost effective tool ($1M per CFS), conserva-

tion has clearly proven to be the most effective method to leverage considerable financial resources and 

generates very large quantities of water.

Leasing
Water leasing allows landowners and irrigation districts to maintain ownership over their water right, 

while affording them an opportunity for it to be temporarily put to an alternative use, such as instream.  

Instream leases may be for restoration or for mitigation purposes.  In addition, instream leasing estab-

lishes beneficial use, protecting an unused water right from forfeiture under Oregon’s “Use it or Lose 

it” law of beneficial use.  Leases may be for the full irrigation season or a partial/split season lease.  The 

DRC’s Annual Water Leasing Program has operated in TSID since 2002 and is a flexible and low-cost 

tool for streamflow restoration and mitigation supply.  TSID currently allows 1-year leases only.  In-

stream leases may also be used for mitigation purposes and are a cost-effective alternative to acquiring 

water rights permanently; however mitigation must be maintained in perpetuity to avoid forfeiture of a 

conditioned (i.e. must mitigate) groundwater right.  Therefore, it is reasonable to assume that the addi-

tion of long term leasing agreements will increase the value of this tool for restoration and particularly, 

for mitigation buyers.

During the summer of 2010, the DRC leased 9.3 CFS of TSID water rights for a total investment of $12,700.  

An additional 2.3 CFS of non-district water rights were also leased instream in 2010. The total cost of 

the program in 2010 was $15,000, however the number of acres leased – and therefore the Program’s cost – 

fluctuate slightly from year to year.  Instream leasing is by far the most cost effective and socially accept-

able form of streamflow restoration and also an important source of temporary mitigation credits.

Permanent Transfer 
Water rights may be purchased and transferred permanently to a new use, given that there is a willing 

buyer and seller.  The DRC Water Acquisition Program has over 10 years of experience in water right 

due diligence, transaction structure and water transfers.  Since 1998, the DRC has been involved in the 

acquisition and transfer of over 1,200 acres (equivalent to 22 CFS) throughout the Deschutes Basin.  In 

Whychus Creek, permanent transfers could be employed to transfer urbanizing water to new uses, such 

as instream, where instream water rights benefit streamflow and may also generate permanent mitiga-

tion credits for use by groundwater applicants.  In some cases, instream transfers (for pure restoration) 

will result in a net decrease in consumptive use; whereas instream transfers for mitigation allow for new 

groundwater use for urban and agricultural purposes in addition to restoring surface water flows.  Since 

mitigation transfers are essentially surface-to-groundwater switches, the total amount of water that is 

used basin-wide remains constant.

In 2009, the DRC successfully completed its first permanent acquisition of senior surface water rights.  

The associated water rights are currently in the process of being transferred permanently instream.  The 

eventual instream water right created by this transfer is expected to permanently protect a maximum 

flow of 1.6 CFS in Whychus Creek.

Table 11  cost effectiveness
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Funding

Administrative Costs
To support ongoing bank operations, the administrative functions of the bank must be adequately 

funded, including staff, rent, office supplies etc.  These costs may be funded via one-off transaction 

fees, through a membership style monthly/annual fee, or through grant funds pledged on at least a 

biennial basis (note: structures that depend on transaction fees can be problematic if the transaction 

pipeline is intermittent or unpredictable, so it is preferable to identify stable and long term funding 

sources early).  Possible funding sources include groundwater mitigation buyers, TSID, private corpo-

rations, foundations, non-profits and State & Federal agencies.

Transaction Financing
In the broadest sense, finance options for water acquisitions vary widely, as there are multiple acqui-

sition vehicles (conservation, leasing and permanent transfers) and multiple buyers (municipalities, 

agriculture, private groundwater users and conservation buyers).  Financial structures are further 

complicated by the 1-3 year administrative timeline involved in transferring water rights to new uses, 

during which the ultimate characteristics of a water right in its new use (e.g. rate, duty and season of 

use) are in limbo.  

In Whychus Creek, financing is simplified by the limited number of buyers, as the primary source of 

new demand is the economic, societal and legal compulsion to restore streamflows and water quality 

in Whychus Creek’s mainstem.  TSID and the DRC have been engaged in Whychus streamflow res-

toration activities since 1998 and the DRC acts as agent for conservation buyers such as the National 

Fish & Wildlife Foundation’s Columbia Basin Water Transactions Program (NFWF CBWTP), Portland 

General Electric’s Pelton Fund (PGE) and the Oregon Watershed Enhancement Board (OWEB) – col-

lectively referred to as “Conservation Buyers”.

Conservation projects (i.e. canal piping) are financed through a combination of restoration funds, 

irrigation district loans, in-kind contributions of labor and irrigation district patron-based fees.  Since 

conservation projects are capital projects in which materials and labor must be paid up front, these 

cash payments are made during project implementation and any loans are then repaid in accordance 

with the loan terms.  If hydropower capacity is able to be installed the pipe, hydropower sales provide 

a revenue stream that is a reliable means to service and repay irrigation district loans.  Ultimately, loans 

are repaid by some combination of grants, irrigation district patron fees and hydropower revenues.

The DRC’s Annual Water Leasing Program’s (AWLP) roughly $15,000/year cost in Whychus Creek is 

funded primarily through PGE, which pays for “wet water” instream at the conclusion of the irriga-

tion season - once instream flow monitoring confirms the amount of water that was successfully 

protected instream during the six month irrigation season.  The AWLP is also funded through the sale 

of temporary mitigation credits to groundwater applicants such as the Sisters School District (tempo-

rary credits are priced to cover the costs of leasing).  The demand for temporary credits, and therefore 

sales revenues, fluctuate from year to year and temporary mitigation may account for up to 40% of 

Whychus Creek leasing.  Historically, the AWLP has compensated TSID patrons for leasing their water 

rights instream at a rate of $7 per acre-foot, in addition to paying the administrative costs of leasing, 

such as mapping and state agency fees.  TSID patrons who lease must still pay annual district assess-

ment fees for operation & maintenance (O&M) of TSID’s delivery system.  The current lease payment 

rate of $7 per acre-foot does not fully offset the cost to patrons of TSID’s assessment fees and TSID is 

seeking additional long term lease funding from the Bureau of Reclamation (BOR) to reduce the finan-
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cial burden of leasing on its patrons.  It is possible that future development in the Whychus Creek zone 

will create additional demand for temporary mitigation credits, however long term leasing and/or time 

limited instream transfers will likely be required for temporary mitigation to be a viable basis for large 

scale development in the future.

Since the maximum potential demand for mitigation is only 2 CFS, the Whychus Creek’s streamflow 

restoration goals represent the primary source of demand for permanent acquisitions of water rights in 

Whychus Creek.  In general, the cost of buying water rights varies based mainly on the location, prior-

ity date and transferability of the water right.  In Whychus Creek, there have been very few transactions 

outside of TSID, resulting in widespread speculation regarding the value of senior Whychus Creek 

surface water rights.  Water banks are well suited to dampen price speculation by acting as a clearing 

house for accurate pricing information that is available to landowners, real estate professionals and 

the general public.  The primary funding sources for permanent acquisitions include the conservation 

buyers PGE and NFWF in addition to mitigation buyers.  In some cases, the DRC receives (restora-

tion) funding only after water rights have been purchased and transferred, and an instream water right 

has been issued by OWRD; a process that can last up to 3 years.  Under these circumstances, the DRC 

must secure temporary loan financing, which provides the cash flow and flexibility to negotiate deals 

with most landowners.  Once the instream water right has been issued, permanent financing from 

NFWF/PGE repays the loan fund so it may be revolved into subsequent transactions. Since loan inter-

est charges are difficult to pay for a non-profit, the DRC focuses on securing loans from donor advised 

charitable funds such as the Oregon Community Foundation or Program Related Investments from cor-

porations or foundations. These are typically low or zero interest loans (3-5 year term) that are part of a 

larger charitable investment portfolio and are an effective use of capital for the donors, who are able to 

diversify their impact investing with loans, in addition to outright grants.  Since the DRC first employed 

this technique, the DRC’s temporary financing fund has been capitalized with $100,000 - $300,000 of 

temporary financing.

Leveraging Public Funds
A key advantage to water banking over the independent and sometimes conflicting pursuit of new 

water, is it becomes easier to leverage the collective group’s influence and resources, resulting in smooth 

regulatory execution and increased investment.  To date, the TSID and the DRC have successfully lever-

aged an $11.5M public investment in restoring Whychus Creek streamflows with nearly $9M in private 

investment, resulting in a much greater impact on the ground.  Moving forward, similar opportunities 

exist and TSID and mitigators have an option to leverage restoration funds from NFWF and the Pelton 

Fund to help them meet their long term water supply needs.

Bank Operations

As this paper merely investigates the feasibility of water banking in Whychus Creek, the following 

ideas regarding possible structures for bank operations should be used only as a resource to encourage 

productive dialogue.

Missions & Goals
Ultimately, lasting solutions to water supply problems are based on inclusion, collaboration and con-

sensus.  Deviation from these principles may result in the inequitable allocation of resources, litigation, 

conflict and public mistrust & apathy.  To be effective, water banks must maintain the highest standards 

for transparency & equity by ensuring that all legitimate water needs can be met through water banking 

arrangements.  Establishing a formal mission requires a meaningful investment in engaging all stake-
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holders in a process that yields a broad set of principles under which the water bank would operate.  

Such principles should include:

 • Secure and maintain a reliable and affordable supply of water to sustain agriculture

 • Secure and maintain improved instream flows and water quality to support fish and wildlife

 • Secure a safe, affordable and high quality water supply for urban communities

If successful, the water bank will be able to equitably and transparently facilitate the orderly realloca-

tion of water rights to new uses in ways that meet commonly shared objectives, such as the ones speci-

fied above.  It may be necessary to establish a guiding committee consisting of both buyers & suppliers 

within the bank.

Qualified Buyer Policy 
A key role for a water bank is identifying those stakeholders who have legitimate long and short-term 

water supply needs.  At a minimum, this requires that the prospective buyer have a demonstrable need, 

such as whether or not they possess a valid application for water from OWRD.  To formally legitimize 

the needs of prospective buyers the bank will evaluate:

• The timing, location and quantity of water needs – In some cases, water demands may 

fall outside of the Whychus Creek zone, or be speculative bids for future water which are not 

based on solid commitments to utilize the water in its specified purpose.  In addition, the 

quantity of water needed may be unintentionally overstated; a water bank’s expertise in water 

supply logistics can yield opportunities for refining demand, such as alternative delivery meth-

ods, additional conservation measures or using new technologies to reduce demand.

• Alternative sources to meet future demands – Not all future water supply must necessar-

ily come from “new” water (i.e. water resulting from piping, leasing or acquiring agricultural 

water rights).  In some cases alternative supplies, such as existing groundwater rights, may be 

purchased and transferred to new uses.

Once prospective buyers’ water needs are validated and approved by the bank or bank committee, they 

would be eligible to purchase water from the bank and participate in some decision making processes.  

Exceptions to the minimum criteria for eligibility may be approved by consensus of the bank committee.

Proportionality
Maintaining transparency and equity require that both water and costs are allocated evenly across the 

buying pool (assuming there is more than 1 buyer).  Since the quantity of water needed will almost 

certainly vary between buyers, the most simplistic method for ensuring the equitable distribution of 

supplies is to establish annual targets for the amount of water to be transacted and to distribute water 

in quantities that satisfy each buyer’s validated target proportionally.  Distributing water to all buyers 

simultaneously will allow for project costs to be spread evenly, resulting in the same prices being paid 

by everyone.  As with the qualified buyer policy, bank policies must allow for exceptions to the rules 

that allow bank members the flexibility to adapt to an ever changing political, economic, regulatory 

environment.  Examples include options for buyers to exchange all or portions of their allotments, opt 

out of allotments or to request special allocations under certain circumstances.

Managing Risk - Due Diligence
Given the unique qualities of individual water rights and stream systems, the ability to secure financ-

ing may be compromised by uncertainty surrounding the ultimate characteristics of a given water 

right when transferred to new uses.  For example, most potential water transactions are evaluated by 

funders on (among many other factors) a cost effectiveness basis ($/Acre-Foot); however the Oregon 
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Water Resources Department (OWRD) may determine that a portion of a water right (that has already 

been purchased) is invalid for transfer, adversely affecting the cost effectiveness of a project years after 

a transaction took place.  This can be the result of lack of beneficial use of the water right, inadequate 

documentation of land ownership or many other factors.  In typical real estate transactions, similar 

forms of title risk are managed by purchasing title insurance furnished through a title company, which 

insures the existence, condition and ownership of real property - there is no such mechanism for insur-

ing water rights.  For a water bank to effectively manage financial risk, it is crucial that the bank possess 

the internal capacity for timely and extremely thorough due diligence prior to a water acquisition.  

When possible, contracts with sellers ensure that invalidated water rights would be replaced.  These “no 

damaged goods” clauses offset some of the risks associated with water banking, but are not a replace-

ment for the council of highly experienced water professionals, who are experts in water rights due 

diligence and are familiar with the myriad pitfalls that can affect the validity and value of water rights.

Conclusion 
This analysis clearly shows that opportunities for water banking in the Whychus Creek watershed do 

exist, specifically for groundwater mitigation and environmental purposes.  While there is a limited 

demand for groundwater mitigation, the majority of new demand (80% - 90%) is for environmen-

tal purposes.  Limited supply however, particularly of senior, non-irrigation district water rights will 

require careful planning to meet new demands in a cost effective and collaborative manner; as these se-

nior (non-district) rights are the most suitable for both mitigation and instream purposes.  In addition, 

TSID’s 1895 water right represents a reliable temporary supply that may be utilized to meet immediate 

demands.  Long term supply, based on long term leasing, will require negotiating multi-year lease agree-

ments with the district.

Other opportunities include the chance to leverage significant investments from conservation buyers 

such as Portland General Electric, the Bureau of Reclamation and the Oregon Watershed Enhancement 

Board to achieve the water related goals of farms, cities and fish.  For example, TSID has successfully 

utilized conservation capital, along with low interest loans, to pipe 50% of its main canal system, while 

supplying temporary mitigation and restoring streamflows in Whychus Creek.  This track record will 

increase the likelihood of attracting future investments in water management efforts in Whychus Creek.  

Future opportunities include the city of Sisters, which faces challenges in managing its surface and 

waste water usage on the Lazy Z Ranch.  As the city ramps up its water use under its new groundwater 

permit, the ranch’s surface water rights are available to be converted into mitigation credits (permanent 

and/or temporary).  However to maintain and enhance the scenic and cultural heritage of the historic 

ranch, coordinated investment in a conveyance system for reclaimed water (to replace the senior surface 

rights) from the city’s wastewater treatment facility adjacent to the Lazy Z Ranch will be required.  At 

that time, collaboration with farming and environmental interests through water banking arrangements 

has the potential to maximize outside investment in the city’s water system.

While water banking opportunities exist, the specific needs for the formation of formal ‘bank’ - that 

structures water transactions and plans for long term needs - is yet to be clearly defined.  The stake-

holder survey appended to this report will serve as a starting point for a dialogue around what purpose 

an eventual water bank should play to efficiently meet the needs of the community.  Likely future 

stimuli for a formal water banking arrangement include future resort developments or if the city of 

Sisters further expands its water usage, as these situations would create increased competition for scarce 

mitigation supplies.  In such a situation, an institutionalized approach to coordinating needs assess-

ments, transaction due diligence, contracting, regulatory compliance and monitoring performance un-

der contract terms will reduce transaction costs and aid in procuring the necessary water supplies while 

minimizing the financial burden it will place on rate payers.
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Resources
Water Banking:
Deschutes Water Alliance Bank:   
http://www.deschutesriver.org/What_We_Do/Water_Banking/Water_Bank/default.aspx 

“Water Banking:  What is it & how does it work?”. University of Nevada, Reno: 0 
 http://www.unce.unr.edu/publications/files/ho/other/fs9809.pdf

“Water & Growth: Legal & Policy Review”. University of Colorado, Boulder. Natural Resources Law Center:  
http://wwa.colorado.edu/western_water_law/docs/CO_WatandGrowth_NRLC.pdf

Columbia Basin Water Transactions Program: 
http://www.cbwtp.org/jsp/cbwtp/index.jsp 

Pacific Institute:  http://www.pacinst.org/topics/water_and_sustainability/index.php

West Water Research:  http://www.waterexchange.com/

Case Study: “Colorado River Water Bank”. PERC: http://www.perc.org/articles/article1296.php

Global Water Intelligence: 
http://www.globalwaterintel.com/archive/1/8/market-insight/the-rising-tide-of-water-markets.html
 
Oregon State University Agricultural and Resource Economics Center: 
http://arec.oregonstate.edu/search/water/0/1

Streamflow Monitoring: 
U.S. Bureau of Reclamation Hydromet: http://www.usbr.gov/pn-bin/rtindex.pl?cfg=deschutes 

Government:
Oregon Water Resources Department:  http://www.wrd.state.or.us/

U.S. Bureau of Reclamation:  http://www.usbr.gov/ 

United States Geological Survey. Deschutes Groundwater Study:  
http://or.water.usgs.gov/projs_dir/deschutes_gw/ 

Three Sisters Irrigation District:  http://www.tsidonline.org/

City of Sisters:  http://www.ci.sisters.or.us/

Sisters Chamber of Commerce:  http://www.sisterscountry.com/ 

Deschutes County:   
http://www.co.deschutes.or.us/index.cfm?objectId=839F0FDC-BDBD-57C1-91F790A7B18226FD

Media:
The Nugget Newspaper:  http://www.nuggetnews.com/

The Bend Bulletin:  http://www.bendbulletin.com/apps/pbcs.dll/frontpage

Circle of Blue:  http://www.circleofblue.org/waternews/

Capital Press Agriculture News:  http://www.capitalpress.com/ 

High Country News:  http://www.hcn.org/
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Relevant Statutes & Rules

Water Transfers:   ORS 540.327 to 580
 OAR Chapter 690, Division 380

Instream Water Rights & Leasing: ORS 537.348
 OAR Chapter 690, Division 77

Groundwater Mitigation Rules:  ORS 537.746 & House Bill 3494
 OAR Chapter 690, Divisions 505 & 521

Municipal Water Management: ORS 536.027 & ORS 537.210
 OAR, Chapter 690, Division 086
 OAR Chapter 690, Division 315 - 0090

Conserved Water: ORS 537.455 to 537.500
 OAR Chapter 690, Division 18

Irrigation District Water Transfers:   ORS 540
 OAR Chapter 690, Division 385
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http://www.leg.state.or.us/ors/540.html
http://www.sos.state.or.us/archives/rules/OARS_600/OAR_690/690_380.html
http://www.leg.state.or.us/ors/537.html
http://www.sos.state.or.us/archives/rules/OARS_600/OAR_690/690_077.html
http://www.leg.state.or.us/ors/537.html
http://www.leg.state.or.us/05reg/measures/hb3400.dir/hb3494.a.html
http://arcweb.sos.state.or.us/rules/OARS_600/OAR_690/690_505.html
http://arcweb.sos.state.or.us/rules/OARS_600/OAR_690/690_521.html
http://www.leg.state.or.us/ors/536.html
http://www.leg.state.or.us/ors/537.html
http://arcweb.sos.state.or.us/rules/OARS_600/OAR_690/690_086.html
http://arcweb.sos.state.or.us/rules/OARS_600/OAR_690/690_315.html
http://www.leg.state.or.us/ors/537.html
http://arcweb.sos.state.or.us/rules/OARS_600/OAR_690/690_018.html
http://www.leg.state.or.us/ors/540.html
http://www.sos.state.or.us/archives/rules/OARS_600/OAR_690/690_385.html
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Appendix I  whychus creek surface water rights inventory



whychus water bank feasibility study    31

Appendix I  whychus creek surface water rights inventory, continued
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Appendix I  whychus creek surface water rights inventory, continued
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Appendix I  whychus creek surface water rights inventory, continued
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Appendix II  whychus (squaw) creek diversions
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Appendix III  city of sisters water rights inventory
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Appendix IV  city of sisters water appropriation permit
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Appendix IV  city of sisters water appropriation permit, continued
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Appendix IV  city of sisters water appropriation permit, continued
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Appendix IV  city of sisters water appropriation permit, continued
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Appendix IV  city of sisters water appropriation permit, continued
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Appendix IV  city of sisters water appropriation permit, continued



Appendix V  map of instream water rights by reach
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Appendix VI  lazy z meadows llc water rights map
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Appendix VII  groundwater applications - whychus zone
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