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Background and Need 

 

Fish screens prevent injury, entrainment and mortality at water diversions while still allowing the water 
to be delivered to its place of use. There are now over 55,000 surface water rights in Oregon, many of 
which were authorized without a fish screening requirement. Some of these individually identified 
points of diversion are being diverted from a common diversion structure or pump. The impact of 
unscreened diversions, particularly on young, small, salmon and steelhead migrating downstream can 
be significant. Several monitored fish screening/trap designs in Oregon and elsewhere in the Pacific 
Northwest have shown that thousands of young salmonids can be lost in a single unscreened diversion 
in one season. Given that few of these water rights are required to have fish screening, voluntary 
cooperation from water users is of critical importance to protecting native fish at these diversions.   

The first screening laws in Oregon showed up over 100 years ago in 1898. Many screens were built in 
the 1940’s and 1950’s with state and federal assistance but were later abandoned due to funding 
limitations. In 1991, the Oregon legislature established a pilot cost share program (ORS §498.306 – 
complete listing in Appendix A) for the construction, installation and maintenance of fish screening 
devices at eligible diversions. This program became permanent in 1995 and is still operating today to 
help water users install fish screens. Actions through this program significantly benefit and protect 
Oregon’s fishery resources for present and future generations.  

Water users and fish populations continue to benefit from this program. Over 1,400 fish screens have 
been installed with assistance from the ODFW Cost-Share Program since its inception in 1991. New 
screens continue to be installed every year throughout the state protecting sensitive fish populations. 
Fish screen technology continues to advance, providing multiple screen options to meet challenging site 
conditions and provide better fish protection. The program obtains funds from a number of state, 
federal and private organizations to implement the Fish Screening Program. The success of this program 
relies on water users who volunteer to work with the department to install and operate fish screens on 
their diversions. 

The biggest challenge currently facing the ODFW Fish Screening Program is screen maintenance. Fish 
screens operate in challenging environments with components constantly under water and exposed to 
debris, sediment, temperature changes and other damaging factors. These elements contribute to the 
wear that can create holes in the screen material, gaps in the seal material, or stop the cleaning 
mechanism from working. This routine wear and tear can lead to fish loss at the diversion. Under statute 
(ORS §498.306) ODFW is responsible for major maintenance and repair of screen devices installed 
through the cost share program operating at sites diverting less than 30 cfs. While ODFW is not 
responsible for the routine inspections and minor maintenance at these sites, years of experience have 
shown that without frequent inspection and maintenance, screens will stop operating properly resulting 
in fish mortality and the need for costly major maintenance and repair. Each year new screens are 
installed through this program, increasing the number of sites that ODFW is responsible for maintaining 
without adequate funding. 

Determining the cost of designing and installing fish screens on the diversions listed in this inventory is 
not possible without assessing the individual site challenges and determining the type of screen that 
best serves the water user while protecting fish. Projects range from small end of pipe diversions less 
than I cfs to large complex projects over 1,000 cfs.  Passive end of pipe fish screens may cost as little as a 
couple hundred dollars, where some larger projects can cost over a million dollars.   
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Accurate data regarding the extent of unscreened water diversions in Oregon is inadequate. The first 
attempt to identify priority unscreened diversions was prompted under the direction of the 1989 
Oregon Legislature Senate Bill 148 (originally ORS §498.256, later renumbered ORS §498.326 in 1995). 
This resulted in an ODFW report – An Inventory of Water Diversions in Oregon Needing Fish Screens 
(prepared by David Nichols, ODFW, December, 1990). The 1990 report acknowledged the fact that there 
was little information about the extent of fish screening protection devices on the many diversions in 
Oregon. The Inventory evaluated the consumptive surface water points of diversion provided by the 
OWRD database, utilizing a variety of biological, physical, and administrative criteria and identified 3,200 
prioritized water diversions that would provide the greatest benefit by installing fish screening devices. 
The intent of the report was to initiate a process to resolve fish screening issues and assist decision 
makers in developing an implementation plan.  This report was beneficial in identifying the need for fish 
protection at unscreened diversions but data was not available at an adequate scale to determine the 
progress in screening these priority sites.  

Given that the Inventory has not been updated since 1990, a need is present for an updated inventory 
that has unique identifiers of current high priority points of diversion. This need has led to the 
compilation of this new list of priority diversions. Direction for creating this report is in OAR §498.306. 

Once the priority list is completed, the top 250 priority diversion owners will be notified of their 
presence on the list and information on the ODFW Fish Screening Cost Share Program. Furthermore, the 
list can be used as an outreach tool to identify and implement future fish screening projects at sites 
providing the most benefit to fishery resources.  More specific information regarding this Inventory can 
be found on the ODFW Fish Screening website: http://www.dfw.state.or.us/fish/screening/index.asp.   

 

Methods 

Given the large number of water diversions in Oregon, identifying a method and means of determining 
high priority unscreened diversions is difficult. To make the sheer number of diversions manageable, it 
was determined that this task would best be accomplished by using graphical representation of the data 
rather than lists. To do this, ArcMap 10 was used to display and manipulate a layer provided by OWRD 
containing Oregon points of diversions. This layer was received on August 10, 2011 and was used 
throughout the process. This is a data intensive layer with 50 fields of unique data per point of diversion 
based on a NAD 1983 Oregon State Lambert Conic Conformal location standard. Oregon Statute requires 
that the Unscreened Diversion Inventory identify 3,500 priority diversions.  

Another difficulty in producing an unscreened diversion inventory is that no sufficient database of 
screened diversions has been identified. Many water rights do not require fish screening and many are 
installed voluntarily. For the purposes of this inventory, all diversions are assumed to be unscreened 
unless identified by ODFW or OWRD as being screened. It is likely that some screens on this list have 
suitable fish screening devices installed; the inventory will be updated as this information is obtained.   

Several criteria to determine these priority POD’s are described in Statute (ORS §498.306(14)(a)): 

…… When developing the priority listing, the department shall base priorities for the installation of screening or by-
pass devices on unscreened diversions on the following criteria: 
 (A) Fish species status. 
 (B) Fish numbers. 
 (C) Fish migration. 
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 (D) Diversion size. 
 (E) Diversion amount. 
 (F) Any other criteria that the department, in consultation with the Fish Screening Task Force, considers 
appropriate. 
 
 
The original unscreened diversion priority list was obtained using these criteria. The Department added 
additional criteria (described below) after the original priority list was obtained by consulting with the 
Fish Screening Task Force. ArcMap was used to divide the original list of POD’s into their respective 
OWRD Drainage Basin (see Figure 2).  
 

1. North Coast 
2. Willamette 
3. Sandy 
4. Hood 
5. Deschutes 
6. John Day 
7. Umatilla 
8. Grande Ronde 
9. Powder 
10. Malheur 
11. Owyhee 
12. Malheur Lake 
13. Goose and Summer Lakes 
14. Klamath 
15. Rogue 
16. Umpqua 
17. South Coast 
18. Mid Coast 

 

On January 26, 2012, it was determined with the assistance of the Fish Screening Task Force that priority 
POD’s should be identified throughout the state. To accommodate this, the total number of water rights 
in each OWRD Drainage Basin were determined and given a percentage of the total diversions in the 
state. These were then prorated to determine the number of diversions in each OWRD basin to be 
represented in the priority unscreened diversion list (See Table 1). 

 

Table 1. Number of Priority Diversions by OWRD Drainage Basin 

Basin Name Adjusted # POD % of Total OWRD Basin 
North Coast 89 3 1 
Willamette  933 27 2 
Sandy 22 1 3 
Hood 58 2 4 
Deschutes 132 4 5 

4



John Day 246 7 6 
Umatilla 150 4 7 
Grande Ronde 208 6 8 
Powder 184 5 9 
Malheur 98 3 10 
Owyhee 58 2 11 
Malheur Lake 124 4 12 
Goose and Summer Lakes 108 3 13 
Klamath 100 3 14 
Rogue 367 10 15 
Umpqua 300 9 16 
South Coast 212 6 17 
Mid Coast 111 3 18 
Total 3500 100 

  

Using geoprocessing tools provide by ArcMap, the following methods were used in each OWRD basin to 
determine the initial list of priority points of diversion.  

1. Separate diversions into OWRD Drainage Basins 
2. Remove groundwater and instream rights 
3. Intersect diversions with ODF Fish presence/absence database 
4. Intersect remaining diversions with the combined migration and rearing layer 
5. Consider fish species status to identify priority basins  
6. Normalize and convert acre feet to cfs for water rights that list no rate 
7. Sort final list of diversions by cfs with largest being of highest priority 

 

Some of the data needed for the criteria in Statute is lacking. For the purposes of manipulating the 
OWRD point of diversion database, the best data and layers available were used. The Oregon 
Department of Forestry (ODF) fish presence/absence shape files were obtained through the ODF 
Geographic Information Systems webpage (http://www.oregon.gov/odf/Pages/gis/gis_home.aspx).  

Fish species status was interpreted as whether a species was federally listed under the Endangered 
Species Act or the State Sensitive Species list. A database was assembled in Access and imported into 
ArcMap. For our purposes, we only counted a species and its run once, i.e. the federally listed Coastal 
Coho ESU and state listed Coastal Coho salmon SMU are counted once. Fish numbers were understood 
to be the number of fish likely to be present in a stream or river reach. To determine fish migration, 
ODFW has layers available, by salmonid species, that have been peer reviewed by District staff that 
includes information on migration, spawning and rearing reaches. These layers were combined into one 
layer including the combined rearing and migration reaches. Migration data on many ecologically 
important species was unavailable, such as Pacific lamprey, suckers and bull trout. Diversion size was 
understood to be a quantity in cfs, GPM or duty of water. Duty of water and GPM measurements were 
converted and normalized to cfs for comparison. Diversion amount was understood to be water rights 
recorded in acre feet (43,560 ft³). A rate of withdrawal is not typically associated with a water right in 
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acre feet. In order to make these water rights comparable to rights in cfs, the following equation was 
used to normalize the values: 

    Rate in acre feet for water right 

  Cfs=   ________________________________     X    Highest cfs rate in basin 

    Highest rate in acre feet in basin 

On January 26, 2012, the Department proposed to the Fish Screening Task Force that an initial list of 
priority points of diversion be developed using the criteria in statute, then sending these diversions out 
to District staff for review, and giving the District staff final determination of important diversions. The 
Fish Screening Task Force members supported this method, and it meets criteria F in statute. 

The initial priority diversions developed using the criteria in statute were sent out to District staff to 
evaluate. The criteria in statute appeared to work well in areas west of the cascades, but were 
inaccurate east of the cascades. The priority POD’s were changed to reflect comments received from the 
Districts.   These comments and changes, when provided, resulted in the final unscreened priority 
diversion list (See Appendix C).  

Database Limitations 

The original database provided by the Oregon Water Resources Department contained over 155,000 
individual diversion entries for about 81,000 unique PODs. Each diversion can have more than one use 
and each use gets an entry, and multiple water rights can be exercised at the same diversion. Given the 
vast amount of information provided and the complexity of water rights there are many issues that need 
to be considered when looking at the priority unscreened diversions provided in this report. An 
explanation of these issues is provided below. Every effort has been made to mitigate these issues using 
the methods described above and the knowledge of local ODFW biologists.  

More detailed information regarding specific priority diversions can be obtained through the OWRD 
water right lookup website by providing the water right permit or certificate number. This webpage is 
located at:  

http://www.oregon.gov/owrd/pages/WR/wris.aspx 

In 2001, legislation was passed in the State of Oregon that removed specific historical location names 
offensive to some cultures from being used in naming public property such as rivers and lakes.  Stream 
names in the OWRD diversion inventory have not been updated to reflect this change. No data in the 
OWRD diversion inventory has been changed to keep the resulting identified priority unscreened 
diversions consistent with the source data.  

There are locations where more than one water right may be diverted by the same structure or pump. 
This may allow some seemingly small water rights to be significant in size when combined. This is 
difficult to determine from the OWRD diversion database. Many of these PODs have not been ground 
truthed and may be in a different location than mapped.  

The best available data was used wherever possible to complete the priority unscreened diversion 
inventory. In many cases, suitable data is not available or insufficient. For example, migration and 
rearing data for anadromous salmonids was available, but other native migratory species such as bull 
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trout is largely lacking. Local district biologists were relied upon to identify high priority stream reaches 
for species such as these wherever possible.  
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