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concept of providing some level of instream flows. It was 

apparent by this time that full construction of the federal 

irrigation project, including the planned Roza and Kennewick 

Divisions, would exacerbate the already serious instream 

flow problems. In view of the on-going debate over fish 

ladders at Cle Elum Dam, and cognizant of the need for 

instream flows, Charles Pollock, Supervisor of Fisheries, 

proposed water for instream flows: 

Like the Keechelus, Rimrock, and other reservoir 
dams, the Cle Elum Dam will stop fish migration 
but in lieu of a fishway over this dam and the 
other dams mentioned, the constant maintenance of 
a reasonable amount of water footage throughout 
the Yakima and its tributaries below these 
reservoirs would furnish ample spawning beds 
{Pollock to Maybury; 7 October 1931). 

U.B. Gilroy, engineer for BOF, discussed acquiring storage 

water for instream flows during a visit with Reclamation 

officials in Denver in April, 1932. In a telegram to J.R. 

Russell, Field Superintendent for BOF, he notes: 

No physical difficulties preventing securing 
special storage for fish protection ... Cle Elum 
will have excess storage above that now contracted 
for. Storage can be secured Cle Elum or other 
reservoirs depending on economy. Value fish thou­
sand acre feet in perpetuity roughly seventy five 
thousand {Gilroy to Russell; 29 April 1932). 

Gilroy's concept of obtaining storage water for fish was 

promptly forwarded to Henry O'Malley, Commissioner of 

Fisheries. The next day, J.R. Russell wrote to O'Malley, 

recommending that Gilroy's proposal be pursued by the 

Departments of Interior and Commerce, noting: 
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As conditions are now during the irrigation season 
in the Yakima River the stream bed is practically 
dry at the height of the irrigation season 
(Russell to O'Malley; 30 April 1932). 

Unfortunately, nothing developed from any of these concepts 

or proposals. No hatchery was developed in lieu of fish 

passage, even though a hatchery is required by state statute 

if no fish passage is provided. Indeed, no salmon hatchery 

facility has ever been constructed in the Yakima River 

Basin. 

No storage water was ever acquired for instream flows at any 

of Reclamation reservoirs; Gilroy's proposal quickly 

vanished and all storage capacity was taken under contract 

by the irrigation districts. 

Juvenile Fish Facilities 

As discussed earlier, the severe damage caused by juvenile 

salmon being swept into irrigation canals and ditches, where 

they invariably perished, had been recognized since at least 

1890. In 1905, the Washington Legislature enacted 

legislation that required any ditch or canal diverting water 

from a stream to be equipped with a device to prevent fish 

from entering the ditch or canal. This legislation was 

amended and updated in 1915 and 1917 (Coniff to Mains, 

Thayer, and Leal; 23 August 1962). Therefore, the legal 
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requirement to prevent fish from entering irrigation canals 

existed when Reclamation began operations in the basin. 

Unlike the installation of adult fish passage facilities, 

which had been undertaken, undoubtedly with varying degrees 

of success, for hundreds of years, preventing juvenile fish 

from entering water diversions apparently only became a 

serious concern in the late 19th century. In the early 

1900's, it was not entirely clear what method could be used 

to achieve this protection. A flat screen of sufficiently 

small mesh size placed to prevent movement of juvenile fish 

into an irrigation canal soon became clogged with debris, 

and either washed out or prevented the free flow of water 

into the ditch. Either result was unsatisfactory to the 

irrigation interests. What was needed was a device that 

would not become clogged while at the same time prevent 

juvenile fish movement into the irrigation canal. 

As salmon runs declined in the Columbia Basin and irrigation 

expanded, increasing attention was focused on the need to 

prevent the wanton waste of juvenile salmon that was 

occurring due to unscreened irrigation diversions. Between 

1900 and 1930, much time and effort in the Pacific Northwest 

was dedicated to the development of methods to keep this 

from happening. The Yakima River Basin played a key role in 

this effort. 
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The 1904 Annual Report of the Washington Department of 

Fisheries and Game contains an illustration of a revolving 

drum, covered with fine mesh, and set in a wooden casing. 

The entire structure was to be constructed in an irrigation 

ditch for the purpose of preventing juvenile salmon from 

entering the ditch. The invention of this device is credit­

ed to Frank B. Morse, Game Warden of Walla Walla County. 

T.R. Kershaw, Commissioner of Fisheries and Game notes: 

This seems to me to be well worth looking into, as 
in my opinion it will prevent the destruction of 
millions of young salmon (Washington Department of 
Fisheries and Game 1904). 

Six years later, the 1910 Annual Report of the Department of 

Fisheries and Game contains a photo of a small rotating drum 

screen in an irrigation ditch. This drum screen appears to 

have a metal frame and, unlike the 1904 model, is driven by 

a set of paddle wheels connected to the axle by a chain 

drive. The caption reads: "Devise (sic) for keeping young 

fish out of irrigation ditches" (Washington Department of 

Fisheries and Game 1911). Unfortunately, the text does not 

discuss this device. The basic features of the screen, a 

revolving drum covered by wire mesh driven by paddle wheels 

through a chain drive, were standard features of most fish 

screens installed in the Yakima River Basin until the 

1980's. 
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Efforts were also underway in Oregon to develop methods to 

prevent the loss of juvenile fish in irrigation canals. 

J.C. Aitken of Medford patented a revolving drum screen that 

was adopted by the Oregon Fish and Game Commission, which 

began installing them in 1916. According to Carl Shoemaker, 

state Game Warden: 

We have installed hundreds of these in various 
portions of the State and they are giving absolute 
success •.• J.C. Aitken .•. for more than 
three years has been installing them for the State 
{Shoemaker to Meritt; 31 January 1920). 

Other sources indicates that the Aitken screen may have been 

improved by Oregon, or Oregon may have developed an improved 

version on its own. In any event, this screen was adopted 

by that state in 1921 (International Pacific Salmon 

Investigation Federation 1929). This then became known as 

the "Oregon screen." Clay (1961) credits Oregon with 

developing the revolving drum screen: "The revolving drum 

screen was developed by the Oregon Game Commission in 1921." 

However, development of the revolving drum screen apparently 

grew from a number of different sources in Washington, 

Oregon, and California, as those interested in protecting 

juvenile salmon from this common menace and on-going loss 

searched for practical methods to implement. 

Experiments concerning screens for irrigation canals had 

been on-going for some time in several Western States. A 

survey conducted in 1917 revealed that California was 
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installing revolving drum screens at that time, while a 

different patented screen had appeared on the market in 

California in 1914 {Smith to Commissioner of Indian Affairs; 

12 January 1920). Smith also mentioned the Aitken screen 

being installed in Oregon, and the electric fish screen 

patented by H.T. Burkey. 

By 1920, the use of revolving drum screens to prevent the 

loss of juvenile salmon in irrigation diversions was rather 

wide-spread in Oregon and California. Given the state of 

technology and understanding of effective fish screens at 

that time, it is probable that these screens were 

considerably less than fully effective. Nevertheless, they 

offered some protection. By comparison, Washington, 

including the Yakima River Basin, lagged considerably behind 

in this effort. 

As the decade of the 1920's commenced, juvenile fish 

protection in the Yakima River Basin managed to turn down a 

promising avenue, only to eventually discover that this was 

a dead-end street. But before this approach was abandoned 

fourteen years later, considerable time, effort, and money 

had been committed to no useful end. 

The concept of using electric current to guide fish away 

from man-made dangers dates from at least 1915 (Spencer to 
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Foster; 12 January 1935). An "electric fish screen" was 

patented by H.T. Burkey in 1917 who, for the next 30 years, 

manufactured and promoted electric fish screens as a means 

to keep fish from entering water diversions {Holmes 1948). 

The concept involves sending an electric current through 

suspended electrodes that extended into the water in front 

of an intake structure. As fish approach the area, they 

sense the electric field and swim away from the unpleasant 

sensation, thus avoiding the danger of the water intake. 

In 1918, Burkey demonstrated his electric fish screen at the 

fish hatchery located at Clackamas, Oregon. Among those who 

witnessed this demonstration was Henry O'Malley, the future 

Commissioner of BOF (Holmes 1948). 

In 1920, Burkey convinced the Yakima County Game Commission 

that his device offered a means to prevent the juvenile 

salmon from entering an irrigation canal. In April, 1920, 

they bought the rights to install up to ten of his devices 

in Yakima County for $1,500 (Agreement; 9 April 1920). This 

Agreement was superseded in August, 1920 by a second 

Agreement that authorized the Yakima County Game Commission 

to install as many devices as it desired, and adjusted the 

price downward to $750.00 (Agreement; 13 August 1920). At 

least one unit was installed for field testing during 1920 

{Cobb 1922). In 1921, the Yakima County Game Commission 



110 

installed four electric fish screens in various ditches for 

testing (Yakima Valley Fish and Game Protection Association; 

4 March 1922). 

Opinions as to the effectiveness of the electric fish 

screens varied. California apparently never considered this 

device adequate to accomplish its intended purpose (Shebley 

to Kinney; 27 November 1923). The Washington Department of 

Fisheries and Game was initially favorably impressed, and 

proposed installing such devices on all irrigation canals in 

order to protect juvenile salmon (Holmes 1948). But by 

1926, their attitude had changed, and they considered the 

electric fish screens ineffective: 

The electric fish stops as operated in the Yakima 
and Wenatchee irrigation districts never were 
efficient, and were not approved by the department 
(Pollock to Sturgess; 18 February 1927). 

By 1930 their opinion was even more critical: 

We watched with much interest Mr. Burkey's 
installation in the Yakima district some ten or 
twelve years ago and they were inefficient~ We 
have also worked with Mr. Baker and Mr. Gilroy 
since they have been using Mr. Burkey's later 
developments and found them far from satisfactory. 
In fact, most of Mr. Burkey's principles and 
appliances are now in the junk heap (Pollock to 
Carey; 23 January 1930). 

By 1926, use of electric fish screens in the Northwest, 

including the Yakima River Basin, had virtually ceased 

(Holmes 1948). 
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However, one chapter in the story of electric fish screens 

in the Yakima River Basin remained to unfold. It will be 

remembered that when Burkey demonstrated his electric fish 

screen at the Clackamas, Oregon hatchery in 1920, one of the 

observers was Henry O'Malley, at that time on the staff of 

BOF. By 1928, O'Malley was Commissioner of the Bureau of 

Fisheries, and he and his bureau were under increasing 

pressure to prevent the loss of juvenile salmon in 

irrigation canals. 

Prior to 1928, BOF had not been directly involved in any of 

the early fish screening programs. Staff members 

undoubtedly stayed abreast of developments as they unfolded 

in the Northwest, including state programs and development 

of equipment. But until 1928, Congress had not authorized a 

federal program of fish passage design and construction. 

Due to Congressional action that year (elaborated on below), 

O'Malley found himself with the authority to protect 

juvenile salmon, and under pressure to use it. 

Burkey was quick to offer his equipment to BOF, and 

convinced them to install a demonstration project on Tieton 

Canal (Figure 11) (Baker and Gilroy 1928). These tests were 

conducted in the fall of 1928, and concluded in early Novem­

ber (Holmes 1948). 
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Evidently the tests favorably impressed Shirley Baker and 

U.B. Gilroy, engineers hired by BOF to assess fish passage 

facilities in the Northwest. Based on their recommendation, 

electric fish screens where installed at Sunnyside, Wapato, 

and Tieton Canals prior to the start of the 1929 irrigation 

season (International Pacific Salmon Investigation Federa­

tion 1929). In addition, electric fish screens were in­

stalled on the Old Indian Canal in 1930 (Gilroy 1932), and 

on the Wapatox Canal by Pacific Power and Light Company in 

1931 (Baker and Gilroy 1932). Electric fish screens were 

also installed in the Selah-Naches Canal for at least the 

1928 and 1929 irrigation seasons (Mayhall to Pollock; 21 May 

1928; Drolet to Pollock; 3 September 1929). 

Figure 11. Burkey electric fish screen test installation, 

Tieton Canal, September 1928. (Source--WDFW) 
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These electric fish screens, with the probable exception of 

the installation on the Selah-Naches Canal, operated through 

the 1932 irrigation season. By then it was becoming 

apparent, even to BOF, that electric fish screens were not 

entirely suitable equipment to prevent juvenile salmon loss 

in irrigation canals. They were not as efficient as the 

rotary drum screens, there were unanswered patent questions, 

the electric field killed some fish, and the public image of 

these facilities was less than desirable. Even in light of 

these considerations, BOF felt that the electric screens in 

the Yakima Valley had been successful (Holmes 1948). 

Like a lot of situations, the final blow was dealt by budget 

considerations. By the summer of 1933, the country was in 

the depths of the Great Depression, and funding for 

operation and maintenance of the electric screens was inade­

quate to continue operations. They therefore were removed 

and stored in July, 1933 (Gilroy to Higgins; 17 July 1933). 

That should have been the final use of electric fish screens 

in the Yakima River Basin, but they lasted one more season. 

It had been anticipated that rotary drum screens would be 

installed before the 1934 irrigation season. Due to delays 

in design and construction, this did not occur, and the 

electric fish screens were installed for the 1934 irrigation 

season (Spencer to Foster; 12 July 1934). When they were 
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removed at the end of the 1934 irrigation season, the era of 

electric fish screens in the Yakima Valley, at last, came to 

an end. 

The First Mechanical Fish Screens 

We temporarily left the development of rotary drum screens 

at the beginning of the 1920's. With attention focused in 

the Yakima River Basin on development and field testing of 

the electric screens, little seems to have transpired with 

respect to the rotary drum screen for several years. But 

the removal of the electric screens in the mid-1920's left 

those interested in protecting juvenile salmon to seek other 

methods. In 1926, the Department of Fisheries and Game 

began more direct investigations with respect to the 

preventing juvenile salmon from being lost in irrigation 

canals. After reviewing all the devices then in use in the 

Pacific Northwest, the department decided that the rotary 

drum screen offered the best protection. Their design 

included revolving drum screens, seal strips along the 

bottom and each side, and a by-pass pipe or channel back to 

the river. By late 1927 the department was ready for a 

field test (Washington Department of Fisheries and Game 

1930). 

Concurrent with the efforts of the Department of Fisheries 

and Game to develop effective fish screens, A.C. Cobb, 
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Superintendent of the Yakima Valley Water Company, was 

apparently mulling over the same problem. Cobb is credited 

with independently developing a rotary drum screen similar 

to the "Oregon" Screen. The Cobb, or "Reliable" screen 

included one crucial improvement: a by-pass pipe or channel 

by which juvenile salmon were shunted back to the river 

(International Pacific Salmon Investigation Federation 

1929). Obviously, Cobb and the Department of Fisheries and 

Game were thinking along similar lines. 

In December, 1927, Charles Pollock and L.R. Mayhall visited 

Yakima and discussed fish screens with J.L. Lytel, Yakima 

Project Superintendent. out of this meeting came a proposal 

to build a rotary drum fish screen in the Congdon Canal 

"along the lines suggested by Mr. Cobb." By the end of 

January, 1928, the design was completed and installation 

began (Pollock to Maybury; 30 January 1928). 

With funding provided by the Department of Fisheries and 

Game (Pollock to Maybury; 30 January 1928), the Cobb screen 

was installed in the Congdon Canal in 1928, and was judged 

an immediate success: "The revolving screen in the Congdon 

ditch is a complete success to date" (Mayhall to Pollock; 21 

May 1928). 
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Amazingly, considering the number of rotary fish screens 

installed in Oregon, it appears that this was the first 

rotary drum screen installed by the Department of Fisheries 

and Game (Washington Department of Fisheries and Game 

1930). Therefore, H.O Hoggatt, who, as stated earlier, 

spent the 1928 irrigation season documenting the loss of 

juvenile salmon in irrigation ditches, was directed to 

conduct frequent inspections of the installation and record 

his observations. Throughout the irrigation season, his 

work log contains frequent confirmation of the "Congdon 

screen working fine" (Hoggatt 1928b). Debris and aquatic 

vegetation did not cause a problem. Most important, in 

terms of preventing the loss of juvenile salmon in 

irrigation canals, the screen worked: 

July 3, 1928. Mr. Mayhall, Mr. Gilroy and Mr. 
Drolet all looked down the ditch about 5 miles but 
saw no fish .•• Mr. Cobb reported that other 
years he has found fish in all the places we 
looked, so it seems as if the revolving screen is 
a success (Hoggatt 1928b). 

Finally, the state of Washington and the Yakima River Basin 

were firmly embarked on installing rotary drum fish screens. 

The excursion down the ultimately dead-end road of electric 

fish screens had cost the Yakima River Basin almost ten 

years of lost time with respect to installing rotary drum 

fish screens. 
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But even as the Cobb screen was being installed in the 

Congdon Canal, events were unfolding that would profoundly 

alter the efforts to provide fish screens throughout the 

Pacific Northwest. And the epicenter of these events was 

located in the Yakima River Basin. 

Federal Legislation And The Development Of Fish Screens 

By the mid-1920's it was clear that the continuing loss of 

juvenile salmon in irrigation ditches was unacceptable, if 

the salmon fishing industry was to have any future at all. 

There was increasing pressure to address this serious issue 

on all involved--state and federal fisheries agencies, 

Reclamation, and private irrigation districts. 

Discussions relating to preventing the loss of juvenile 

salmon in irrigation canals were taking place, and are 

reflected in the correspondence of that period. By early 

1927, Reclamation was well aware of the problem, and in­

creasing attention was devoted to this problem by state and 

federal fisheries agencies. Some within Reclamation 

questioned the need for fish screens, and were opposed to 

installing them unless funding was provided by the fishery 

agencies. Sentiments regarding fish screens within 

Reclamation were mixed, and some were flatly opposed: 

The question of providing fish screens at the 
intake to canals has come up on several occasions 
and at different places throughout the projects of 
this Bureau ... On the whole this office is much 
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opposed to their use, especially for a canal as 
large as the Kittitas main canal and they should 
be provided only if absolutely necessary (Acting 
Chief Engineer to Construction Engineer: 19 
January 1927). 

The pace picked up towards the end of the year. On 8 Novem­

ber, 1927, the Western Food and Game Fish Protective Associ­

ation passed a resolution requesting that the federal agency 

constructing irrigation facilities cooperate with the state 

and federal fisheries agencies in order to protect migratory 

food and game fish. This resolution was then submitted to 

the entire Washington and Oregon Congressional delegation, 

including Rep. Albert Johnson and Sen. c.c. Dill, both of 

whom then wrote to Elwood Mead, the Commissioner of Reclama­

tion. In his response to Rep. Johnson, Mead states that: 

This bureau is thoroughly in sympathy with the 
endeavor to preserve the fish life of our western 
streams and is anxious to take any steps not in 
conflict with our obligations to the water users 
on the projects (Mead to Johnson; 22 December 
1927; emphasis added). 

This Congressional exchange prompted Dr. Mead to request 

that the Superintendent at Yakima and the Construction 

Engineer at Ellensburg confer with state fisheries officials 

and report "on the existing situation and the means proposed 

for its alleviation" (Mead to Chief Engineer; 22 December 

1927) . 

Earlier in December, Charles Pollock, Supervisor of 

Fisheries, had written a long letter to Hubert Work, 
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Secretary of Interior. In this letter, Pollock summarized 

efforts to protect juvenile fish at irrigation diversions: 

For a great many years there have been from time 
to time agitation and resolutions of one sort or 
another pertaining to the constant yearly wastage 
of food and game fish in irrigation ditches 
{Pollock to Work; 3 December 1927). 

Pollock then pointed out that the situation was critical: 

The continued annual loss of fish life, if not 
corrected within the next year or so, will mean 
the loss forever of the Yakima River system as a 
spawning bed for salmon {Pollock to Work; 3 
December 1927). 

Pollock requested cooperation from Reclamation staff and in 

turn pledged his own full cooperation. 

Following an abbreviated, noncommittal response, Pollock 

again wrote to Work, noting in somewhat stronger terms that: 

Every person conversant with the situation 
realizes that in the conception and development of 
the irrigation systems, the resultant loss of fish 
life, for some unknown reason, was entirely 
overlooked, and a great mistake has for years 
increasingly jeopardized the runs of game and food 
fish in the Yakima Valley area {Pollock to Work; 
17 December 1927). 

Pollock reiterated his pledge of cooperation, and expressed 

confidence that solutions could be developed through joint 

efforts. 

With all this correspondence flying back and forth, the 

situation was ripe for that quintessential bureaucratic 

stroke--a conference. But this would not be just another 
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conference between state and federal staff. Instead, this 

conference would be 

an open meeting in Yakima for a frank discussion 
of the whole matter of preventing loss of fish in 
irrigation canals (Pollock to Lytel and Young; 17 
January 1928). 

This turned into THE conference on protecting juvenile 

salmon at irrigation diversions. Notices were sent to all 

irrigation entities in the Yakima River Basin: 

The method of preventing the loss of fish in 
irrigation canals in the State of Washington thru 
the installation and operation of screens at the 
point of diversion is at present under consider­
ation by the state Department of Fisheries and 
Game ... A general meeting will be convened at 
the Chamber of Commerce, Yakima, Washington, at 
ten a.m. Thursday, January 26, 1928. It is re­
spectfully suggested that you have one or more 
representatives present (Young to Ellensburg Water 
Company; 16 January 1928). 

It is not hard to imagine, based on recent experience, the 

tension that swirled through the meeting room on that cold, 

gray January day. Staff from state and federal fisheries 

agencies, County Game Commissioners, and members of 

conservation groups, aired their complaints, fears, and 

plans with Reclamation staff and over 50 irrigation district 

officials and farmers, who of course, harbored their own 

fears of reduced water supplies and higher costs. The 

minutes of this meeting, in keeping with the more genteel 

manner of the times, give little hint of any sharp 

exchanges, but they must have occurred, given the divisive 

nature of the subject at hand. 
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The Evolution of Fish Screens 

One result of the meeting was the adoption of a resolution 

supporting federal legislation, introduced by Sen. Wesley 

Jones and Rep. Albert Johnson, as a result of the 8 

November, 1927 Resolution of the Western Food and Game Fish 

Protective Association, to authorize the BOF to study means 

of protecting fish life at canals (Conference Minutes; 26 

January 1928). It was this legislation that launched BOF 

into the fish protection issue. 

The importance of this legislation can not be overstated. 

Although it is obvious that BOF was well aware of the loss 

of juvenile salmon in irrigation diversions (remember the 

Winn survey of 1919), prior to this legislation the federal 

agency had no authorization to investigate methods of 

preventing such loss, much less construct any facilities. 

The legislation is very short, and the operative portion 

states that: 

The Department of Commerce be, and is hereby, 
authorized to study, investigate and determine the 
best means and methods of preventing the destruc­
tion of fish occasioned by ditches, canals, and 
other works constructed or maintained by the Unit­
ed States; and for this purpose such sums of money 
as may be necessary, not exceeding in the aggre­
gate $25,000, are hereby authorized (P.L. 70-338). 

Passed by the Senate on 26 April 1928, exactly three months 

after the screen conference in Yakima, the legislation was 

signed by the President on 1 May and quickly implemented 


