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LETTER OF TRANSMITTAL,
STATE OF WASHINGTON.

DEPARTMENT OF CONSERVATION AND DEVELOPMENT.

October 15, 1926.
To His Excellency, Roland H. Hartley, Governor.
Sir: I have the honor to submit herewith, in accordance with law,
the Third Biennial Report of the Department of Conservation and Develop-
‘ ment, covering the period April 1, 1925, to September 30, 1926.
Respectfully,
ERLE J. BARNES,
Director Department of Conservation and Development.



THIRD BIENNIAL REPORT OF THE DEPARTMENT OF
GONSERVATION AND DEVELOPMENT

Introductory.

This Department of the State Government unites two functions—Con-
servation and Development—with respect to our wonderful resources in
timber, minerals and public waters,

As to timber, the most important function at the present time is that
of conservation—protection of young and mature growth from fire and
elimination of wasteful uses and methods,

As regards minerals, domparatively’ little is yet known as to the extent
and value of the many useful materials stored away in our hills and moun-
tains. A definite and business-like program for investigation of the location
and the practical uses of our mineral resources should be adopted and carried
along systematically over a long period of years. This is a type of ex-
penditure that effects real economy by developing new sources of produc-
tion and new channels of employment for the people of the State.

As to our water resources, there is need for both development and con-
servation. We may encourage development thru adding to our store of in-
formation in regard to stream flow, available fall, storage sites, etc., on our
power streams; quality and quantity of available water supply for munici-
pal and manufacturing purposes; available supply, storage sites, ete., for
irrigation projects; and similar information with regard to the streams
which cause serious flood damage, looking towards future regulation and
control. This rich resource, while apparently inexhaustible, should be con-
served so that the people of the State to whom it belongs may receive the
greatest benefit.

Water Power.

HEstimates of undeveloped water power in the United States range from
40,000,000 to 50,000,000 horsepower. Of this total more than 7,000,000
horsepower, perhaps as much as 10,000,000 horsepower when all projects
are developed to this maximum potential lies within or on the borders of
the State of Washington.

This is by far the most valuable single natural resource of our State.
Our timber is fast disappearing; our mines will one day be worked out; but
our rivers will rush ever onward to the sea and when harnessed will furnish
energy equivalent to the labor of millions of men.

‘With her vast agricultural, mineral and timber resources, with access
thru ocean shipping to the world’s store houses of raw material, with the
world’s markets at her door by rail and sea, with a climate most favorable ta
efficient and economical production and with her wealth of hydro power
cheap and inexhaustible, Washington is destined to become one of the lead-
ing industrial states of the Union,

Reclamation.

The State Legislature of 1919 enacted the State Reclamation Act and °

the operations under this act were, by the Administrative Code of 1921,
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placed in charge of this Department. The Director is authorized by the law,
among other things “to formulate and adopt a sound policy for the rec-
lamation and development of the agricultural resources of the State * * *.

The Reclamation Board under the original act and this Department
under the previous administration, undertook the development of many
reclamation projects, but the results of these undertakings are such as to
leave only one conclusion, namely, that the original reclamation act did
not constitute “a sound reclamation policy” for the State; nor have we been
able to formulate such a policy based upon the expenditure of State funds
for reclamation purposes.

Results of the State’s various ventures in reclamation will be found
elsewhere in this report and in the special report submitted to special ses-
sion of the Legislature in 1925. The Legislature, acting presumably upon
this report authorized a special joint committee of the House and Senate
to investigate State reclamation and to file a report of the results of its
investigation on or before October 1, 1926.

We had hoped that this report would be at hand and would be helpful
toward formulating a sound reclamation policy, It has not been submitted
and in its absence we shall attempt only to set out some of what we con-
sider to be fundamental and governing principles in future consideration
of the State’s reclamation policy.

Reclamation of land including arid, swamp or overflow and cut-over
lands will be the most important factor in the agricultural growth of the
State. !

As to the cut-over lands, no satisfactory substitute has been found fo
individual or corporate effort. For irrigation, drainage and diking some
sort of a district or community organization is essential. Constant study
should be given to the problems of these districts and the statutes amended
and improved from time to time in order that they may function most
economically for the benefit of the landowners and settlers.

The larger irrigation projects in this State can be built only by the
Federal Government, The State should support a rational program of
Federal reclamation, the projects to be developed solely upon merit and as
there is shown to be an economic need, present or potential, for their pro-
ducts.

The State should continue to secure essential information in regard to
reclamation projects including stream flow, storage sites, ete.

As the water supply available for irrigation is not sufficient to serve all
of the land under proposed reclamation projects and the use for irrigation
is generally more valuable than any other use, legislation should be en-
acted authorizing the withdrawal of streams needed for irrigation from
appropriation for any other purpose except municipal and domestic supply.

Most certainly we are not prepared to recommend a State reclamation
policy involving the investment of State funds raised by taxation of all
property for the reclamation of new lands when every mew project hereto-
fore undertaken by the State is in financial difficulty due to lack of farmers
to cultivate the land and when farmers on the older projects and elsewhere
thruout the State are finding it difficult to make a living.

Just now the State appears to be in need of a larger industrial and com-
mercial development which would improve the market for its farm crops
rather than any ijmmediate increase in its agricultural area.
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The Kittitas Project. |

The first Federal appropriation of $375,000 for beginning construction
on the Kittitas Division of the Yakima project was conditioned upon the
State’s undertaking to finance and become responsible for the settlement
of the project. State land settlement had been urged before Congress as a
proper policy for all Federal reclamation development. It was opposed by
most of the western Senators and Representatives and failed to secure the
approval of Congress, but this requirement with respect to the Kittitas
Division was attached to the appropriation bill in committee and until a con-
tract acceptable to the Secretary of the Interior could be agreed upon, work
on the project could not be started.

We were first asked to execute a contract binding the State to the ex-
penditure of an undefined amount of money, which it was estimated from
the terms and conditions of the contract might amount to as much as
$2,000,000 or $3,000,000 for the purpose of subdividing, clearing, leveling,
improving the buildings and locating of settlers upon privately owned lands
within the Kittitas Reclamation District. We refused to execute the con-
tract on the grounds—

First, that the amount of money required was indefinite and was likely
to be very far above any expenditure that the State should make even for
experimental land settlement.

Second, that the proposed land settlement was for the benefit of private
landowners within the Kittitas Reclamation District only, and that this cost
should be borne by them.

Third, that the execution of this contract by the State would prob-
ably establish a precedent which, if urged on future Federal reclamation
projects, would seriously limit, and in many cases absolutely prevent,
Federal development.

The land settlement plan as proposed for the Kittitas project was there-
after revised so that the expenditure was limited to $300,000. The total
amount of the State’s obligation is underwritten and guaranteed by the Rec-
lamation District, and it was definitely agreed that this contract should not
be consgidered a precedent in connection with future projects. The idea that
the Federal Government should require State-financed land settlement as
a condition precedent to adoption of new Federal reclamation projects has
been definitely abandoned. (See Appendices for contracts as first proposed
and as finally executed.)

Research and Development Work.

Th’is is a relatively new department of the State government. It has
to do largely with physical properties of the State and of its citizens, and
its name implies a service that will bring about the best use of these natural
resources for the common good.

Under the existing laws the Divisions of Forestry, Geology, Hydraulies
and Reclamation have made and will continue to make investigations as to
the location, character and extent of the many and varying natural resources
possessed by the State. It is well known that development along some lines
has proceeded rapidly. The lumber industry, for example, has grown at such
a rapid rate that those now engaged in it are not finding it any too profitable.
‘As a result our forests are being depleted and there are unquestionably large
and preventable wastes.
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There is opportunity for conservation thru .the development of by-
products in this and other industries and there are many natural resources
which are not yet used even to the extent necessary to supply the home
market. It is suggested that in the future the Divisions above referred to
might properly undertake to make more detailed investigations of our
natural resources and of their present and potential utilization including
production, markets, shipping facilities and rates, ete., and to collect,
tabulate and analyze statistical data relating to the agriculture, induscry
and commerce of the State, to the end that a well-balanced development of
the resources of the State may be promoted and encouraged.

This would enable the Department to furnish to prospective settlers and
investors the best available information on points of interest to them.

ERLE J. BARNES,
Director.



DIVISION OF FORESTRY.

Hon., Erle J. Barnes, Director,
Department of Conservation and Development,

Olympia, Washington.

Dear Sir:

Herewith is submitted the Twenty-first and Twenty-second annual re-
ports of the Division of Forestry, covering the period from December 1st,
1924, to September 30th, 1926,

Very truly yours,
GEO. C. JOY,
State Supervisor of Forestry.
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INTRODUCTORY.

The'chief function of the Division of Forestry has been to protect the
state’s timber resources from fire.

The work was inaugurated in 1905 by an appropriation of $7,5600.00 to
cover the cost of protection for a two year period.

The increase in the value of timber, together with a greatly increased
fire hazard and the need for extending protection to our cut-over lands to
aid in their reforestation, have added to the volume of work, so that in
1924 there was expended for protection, outside of the National Forests, by
state and private protective agencies the sum of $393,032.54.

The expenditures of private owners exceed the expenditures made by
the state for this work. 3

As the work has grown it has been organized and carried on so there
is no duplication of effort. A cooperative agreement is had with the private
agencies and the U. 8. Forest Service providing for an allocation of duties
and responsibilities, so that equal protection is given to all forest lands re-
gardless of ownership.

The private agencies levy an assessmént of so much per acre upon the
lands of their members to carry on their work. Approximately three and
one-half million acres are thus provided for. All other privately owned
forest lands, not listed with private agencies, are assessed by this depart-
ment for the cost of protection.

The funds for our work are provided by state appropriation and federal
allotment under the Clarke-McNary Act. Assistance is also given by the
Department of the Interior in the protection of its lands. These constitute
the sources from which revenue for forest protection outside of National
Forests is derived.

Agreement is made with five private organizations and the U. S. Forest
Service for the protection of privately owned lands, assessed by the state,
and the monies so raised are paid to these agencies which carry on the
work. In counties where no private agencies operate, protection is extended
to these privately owned lands by this department. The assessments are
collected and disbursed by us.

The forest fire problem is growing apace with the increase in the
amount of logged-off land and with the development of roads and trails
through the forested districts. This calls for the exercise of more care and
a greater effort to prevent fires.

Constant improvement in the organization and conduet of the work
is required. Publicity through the press and civic organizations will greatly
aid to control the situation and keep down costs. By doing these things
and keeping up a high standard of service, we can hope to conserve our
timber resources and to aid and encourage the production of new forests
for the future.

The following tables will show the number of fires which have oec-
curred; the area burned over; loss to timber, logs and other property, and
the receipts and expenditures of the Division.

Table No. 1 shows number of fires in each county for two year period
and their cause.
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Tables No. 2 and No. 3 show the area burned over and loss and
damage to timber and other property.

Table No. 4 shows receipts from state appropriations and expenditures
made therefrom.

Table No. 5 shows receipts and expenditures from federal allotments
under the Weeks Law and Clarke-McNary Act.

Table No. 6 shows receipts and disbursements from assessment of
privately owned forest lands.

Table No. 7 shows amounts recovered in settlement of costs and ex-
pense incurred for fire fighting.

Summary shows expenditures made from all funds for the period
December 1, 1924, to September 30, 1926. :

All items of expenditure in the foregoing financial tables are segregated
to accommodate the budget requirements of the United States Forest Service
under the Clarke-McNary Act, and are made up as follows:

Administration: Salaries and traveling expense of officers and clerks,

and office supplies.

Tield Personnel: Salaries and traveling expense of wardens and

patrolmen.

Improvements and Equipment: Trail work, construction and mainte-

nance of lookout stations, tools and field equipment.

Fire Suppression: Wages and expense of fire fighters.

All Other Expense: Telephone, telegraph, postage, printing and mis-

cellaneous expense.

Table No. 8 shows amounts expended out of the several funds for fire
prevention and suppression in each county, and the amounts due the state
from the several counties as reimbursement for one-third of expenditures
made from state appropriations. -

Table No. 9 shows number of acres of forest land assessed for pro-
tection costs by the state. This assessment is levied on all privately owned
forest lands for which the owner does not voluntarily provide protection.

Tables Nos. 10, 11 and 12 show collections, cancellations and credits
from forest land assessments for the period December 1, 1924, to September
30, 1926.

Table No. 13: Burning permits granted, and classification and acreage
of land burned over under such permits.

FOREST FIRE SEASON 1925.

The season was normal, so far as weather affected the fire hazard,
until about the middle of May. From that time onward and until
August 10th, there was a deficit of rainfall sufficient to cause a cumulative
inerease in the hazard to above mormal, and this reached its height during
the first ten days of August, after which general rains fell and the critical
period came to an end. In the latter part of July and early August the
fire hazard was acute and it was during this period that most of the bad
fires occurred.

During the latter part of September and well along into October
another bad spell of weather ensued and while no bad fires developed at
that time, the situation became critical, and in some of the northwestern
counties of the state the woods dried out so fires burned in the duff on the
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forest floor and were hard to control, The game season opened October 1st
and a number of fires were started by hunters. One of these fires in
Whatcom county burned over a large area of cut-over lands and ran into
green timber. A number of men were required to control it.

The most disastrous fire of the season occurred on August 8th, in
eastern Jefferson county, in the Olympic National Forest. It was started
in July by a spark from an oil burning logging locomotive. It was con-
trolled by the logging crew until August 8th when northeasterly winds
fanned it out of control and it became a crown fire, covering 15,000 acres
of ground in an afternoon and killing approximately 100,000,000 feet of
timber. The fire spread outside the National Forest boundaries and burned
a considerable amount of privately owned timber. Approximately 600 acres
of state timber was burned; this was inside of the National Forest. It is
doubtful if this state timber will be salvaged as it lies on a steep mountain
side which is not easy of access, and it would not pay to log the timber
under present market conditions.

The forest service officials made an investigation into the origin of this
fire in an endeavor to fix responsibility for the large loss, but they
could not find sufficient evidence on which to base an action for damage.
The fire was undoubtedly caused by the logging operation in which it
originated. The operator should pay for the losses sustained. This may
seem harsh treatment for the operator, but it is not right that the govern-
ment, state and private owner suffer all the loss. There is one pretty sure
way of stopping such fires as this, and that is to hold the operator to strict
accountability for what happens in his operations.

Another bad fire occurred July 22nd on the upper Skagit river in
Skagit county. This was caused by lightning striking in a blowdown of
trees. It burned over 1,440 acres in green timber but only a part of this
was killed,

Another fire in King county, caused persumably from a cigarette dropped
by a berry picker, burned over a large area, destroyed a logging camp and
did considerable other damage.

In eastern Washington, one very bad fire in Pend Oreille county, burned
some camp equipment and a considerable amount of logs. This fire was
of incendiary origin. It cost $25,000.00 to control. Another fire in Spokane
county burned over a large area in a sparsely timbered distriect and
destroyed fences, some buildings and ruined a considerable amount of
pasturage.

The areas burned over and losses to standing timber, logs, logging
equipment and other property were considerably less than last season. There
were 1,241 fires this year, as compared with 1,532 last year. The area
burned over was 142,355 acres as against 322,691 acres for last season.
All losses were in about the same proportions. On another page of this
report, a table is given showing in detail the area and class of land burned
over and loss to timber and other property.

In the white pine and cedar districts of Stevens and Pend Oreille
counties an abnormally high fire hazard exists. This is due to the large
amount of logged land on which only a part of the timber has been removed
and the slashings not disposed of. When a fire does get started in this
material it is very hard to control. It is a serious situation and one
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fraught with evil consequences. During any extremely dry season the
liability of large destructive fires is imminent.

The white pine and cedar timber is taken off leaving the debris scat-
tered in amongst the tamarack and fir which is still standing. It is im-
possible to broadcast burn these slashings on account of the fire danger,
and at present lumber market conditions it is ecomomically impossible to
dispose of them by *piling and burning, or in any other manner. If not
burned, these slashings remain for 20 or 25 years and are a menace to the
timber left standing, to young growth, and to all other surrounding property.
1t is a problem difficult of solution. Intensive protection against fire is the
only practicable remedy available at the present time. This condition does
not exist in the yellow pine districts.

Cooperation: The United States Torest Service officers and men gave
us the very best of cooperation in our work bordering the National Forests.
We entered into a cooperative agreement with them which greatly facil-
itated the handling of fires in a common zZone one mile on each side of the
boundary line. Although the most disastrous fire of the season originated
inside the Olympic National Forest and spread into our territory, the Forest
Service did all that was humanly possible to control it. Ocecasionally a con-
dition develops, in fire protection work, through a combination of fire and
weather, when any number of men are powerless to control the situation.

Under the Clarke-McNary Act, which supersedes the Weeks Law Act,
this state received a larger allotment of federal funds for protection work
than ever before, the total amount being $33,220.00. This is used to give
protection to state and privately owned lands outside of the national forests.

The U. S. Department of the Interior also furnished more funds for the
protection of government lands lying outside of national forests than
formerly. This is a contribution gratefully acknowledged, as a considerable
amount of this land intermingles with other forest lands which we must
protect, consequently this assistance is very acceptable. It is a recognition
of the department’s responsibility for the protection of its own lands.

The Washington Forest Fire Association, the largest private timber
protective association in the state, expended $187,418.46 in protection work
during the year. It operates in western Washington only.

We have the closest cooperation with this erganization, there being
supervising field wardens acting jointly for this department and the as-
sociation, bringing the entire field force of wardens under one head. This
prevents duplication of effort and makes for more effective work in the
field.

The Eastern Washington Timber Protective Association is a private
organization operating in Pend Oreille county only.

The Ferry County Timber Protective Association takes care of pro-
tection matters in that county.

The Stevens County Timber Protective Association is another private
agency, operating in Stevens county. There are other small private pro-
tective agencies giving protection to small districts in a number of counties.
These render the very best of cooperation. The private agencies operating
in the state furnish 66 per cent of all funds expended for protection.

In Okanogan, Chelan, Kittitas, Yakima, Spokane and western Klickitat
counties, the funds derived from the assessment of privately owned forest
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lands are administered by this department, there being no private pro-
tective organizations in these counties.

Logging operators and railroad companies gave good cooperation, and
the public generally rendered splendid service in the prevention of fires.

Newspaper publicity was good and we owe the press of the state a debt
of gratitude for the interest manifested, the timely warnings given, for
editorials and news of our work which appeared in their columns through-
out the season from time to time.

Weather Forecasts: The forecasting of fire weather is now looked
upon as a most important service in forest protection. The weather bureau .
is continuing its study of fire weather causes and effects, and six times
during the season sent out warnings when such weather was impending.
This is of great service to all protection agencies as extra precautions can
be taken to prevent fires, logging operations closed down, ete. If more at-
tention was paid to these warnings there would be fewer fires, as our fire
reports show that a large majority of fires are started, spread and do
damage during these spells of weather.

More and more attention is being given each year to the protection of
cut-over and otherwise denuded lands. Private owners realize that unless
fires are kept off these potential forest lands, they will not reforest.

No matter who owns our logged-off lands, or how they are administered,
if fires be prevented from running over them, most of them will reforess
naturally and the whole state be benefitted thereby.

FIRE SEASON 1926.

There were a less number of fires this year than last; a small increase
in the loss to standing timber and second growth, but a large decrease in
the loss of logs, logging equipment and other classes of property, while
the area burned over was greater and the cost to all protection agencies,
state, fedesal and private, was a great deal more than in any other year.

Almost one-half of the area burned over is in Stevens and Pend Oreille
counties in the northeastern part of the state. A ‘“dry lightning” storm
swept over that section of the state on July 12th, This started an un-
precedented number of fires in remote forested districts. Very hot, dry
weather, with dessicating winds ensued. Most of the fires were controlled
immediately, but so many occurred that the protective agencies were almost
overwhelmed and were unable to give all of them attention soon enough,
with the result that some of them spread to large proportions.

The loss to merchantable timber in these two counties although heavy
was not as great as was feared at first. The greater loss will be in young
growth, not yet merchantable, a considerable amount of which stood on
cut-over lands.

One fire in Stevens county covered approximately 30,000 acres. A
good deal of the area burned over was sparsely timbered or bald rocky
lands. ; £

One of the most dangerous fires was what is known as the Sheep Creek
fire in northwestern Stevens county. The Forest Service did some good work
on this fire and helped greatly in its control.

The conditions as pointed out in my report of last year regarding the
non-disposal of slashings in those counties, was largely responsible for the
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rapid and uncontrollable spread of these fires. The same fire conditions
prevailed over northern Idaho, western Montana and southeastern British
Columbia. The forest protective agencies were hard hit financially.

The U. S. Forest Service expended over one million dollars fighting fire
in northern Idaho and western Montana.

The two private associations in Stevens and Pend Oreille counties, in
cooperation with this department, put forth every effort to control the
gituation. The work done saved both state and privately owned timber.
More money could have been expended fighting fire but it is doubtful if it
would have secured any better results.

In Okanogan county a bad fire occurred from lightning on lands which
were recently exchanged by the Forest Service to the state. This fire
covered between five and six thousand acres, and cost the state approxi-
mately $7,000.00 to control. Fortunately the loss was not very great.

In western Washington the season was bad but there were less fires,
less loss to timber, logs, logging equipment and other property, and less
ground burned over than in previous years.

The worst fire in the Douglas fir region was near Eatonville in eastern
Pierce county. It started on the 12th of July from some unknown cause,
but is thought to have been purposely set or was caused by a cigarette.
This fire covered 7,600 acres of land, mostly logged-off, killed some 18,000,-
000 feet of timber and destroved some logging equipment. It was eleven
miles long, extending in a northwest, southeasterly direction. In three
different sections, in the vicinity of the fire, state-owned timber was exposed
where it had been logged up to. Some of this timber, along the edge, was
kjlled but no considerable amount was destroyed.

The feature of this fire was the large cost of fire fighting. Over $90,-
000.00 was thus expended. This was borne chiefly by the Washington
Forest Fire Association, and four logging concerns whose operations were
threatened. More than 40 miles of fire trail was constructed and hundreds
of snags felled in the course of the fight. At ome time the town of
Ashford was threatened, but a shift in the wind enabled the men fighting
the fire to gain control at this point. v

Another bad fire was in the operations of the Yeomans Lumber Com-
pany in western Lewis county. This started from sparks from a hot tail
block. It destroyed a considerable amount of logging equipment and
logs.

Another fire starting from friction of a line around a snag covered a
thousand acres of ground in the operations of the Saginaw Timber Com-
pany in Grays Harbor county.

Another fire in Skagit and Snohomish counties, starting from a spark
from a logging locomotive, covered 1,400 acres of land and burned some
timber, a little of this owned by the state.

A bad fire in Bkagit county, started by a berry picker, covered two
sections of logged-off land and cost $12,000.00 to control.

On another page of this report is a table showing in detail the area
burned over and losses to all classes of property.

As regards weather, the season was good until the middle of June.
Although several periods of fire weather occurred previously, they were of
short duration and no bad fires occurred. Beginning the latter part of
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June, a prolonged hot, dry period set in which continued until August 10th,
when rains fell in the western part of the state and a little later in eastern
Washington, after which little trouble with fire was experienced.

The most eritical situation developed in July when hundreds of fires
were started by lightning in the eastern part of the state, and very bad
weather occurred in western Washington.

Although fire fighting costs were greater than in any other year, the
total loss was not as great, which is some compensation for the large
amount of work done,

One feature of the year’s work which had something to do with the
lower losses, was the closing down of a good many logging camps during
the critical weather period. An active logging operation is one of the
worst hazards there is and the liability of a fire being started during bad
weather is great, as is evidenced from the reports of fires sent in by our
wardens this year. If all logging camps were closed during periods of
eritical weather it would help greatly to reduce the number of destructive
fires, which have in the past caused large losses. The loss in logs this
year was 10,242 M feet; last year 20,645 M feet. The loss to logging
equipment was $98,470.00 this year as against $271,317.00 last season.

Another feature of the year’s work was the favorable weather con-
ditions which prevailed this fall for slash burning. After the heavy rains
in August, slashings dried out sufficiently to allow of a good burn. This
was taken advantage of by many logging operators and others, and more
slashings were disposed of than is usually the case.

Burning slashings is a difficult problem to handle properly as so much
depends upon the state of the weather, both before and after burning.
When the slashings are dry enough to be burned there is danger of getting
too much fire and when they are wet they do not burn. Disposal of slashings
in this manner is a necessary evil. If they are not burned, the hazard is
inereased and becomes perilous, Some operators make preparations in
advance for burning and this is the best way to insure a safe, clean burn.

Organization: The field force was composed of the same mumber of
district and county wardens as last year, but we had on a larger force of
patrolmen, this being due to the exegencies of the season requiring more
men to handle the fires.

Three special law enforcement officers were added to our force. These
men devoting all of their time to the detection and prosecution of law
violators. This worked out so well that we plan to add another patrolman
to the force next year. We feel that a campaign for striet law enforcement
will create a greater respect for the fire laws and will serve to reduce the
number of fires. :

Cooperation: Cooperation was had with the several private protective
associations and agencies; the U. S. Forest Service; the U. 8. Department
of the Interior; railroad companies; logging operators and citizens. The
spirit of cooperation amongst our citizenry is most encouraging. There is
a deep sympathetic interest manifested in matters pertaining to Forestry
and our work in general, and I find a willingness on the part of most people
to not only cooperate with us when asked to do so, but many voluntarily
offer their services and assistance. The Boy Scout organizations took an
active part in fire prevention work and rendered the very best of service.
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We commissioned 107 scouts as rangers upon recommendation of the Scout
Masters. Civic organizations, Commercial Clubs, Chambers of Commerce
and churches helped spread the gospel of fire prevention.

Two hundred forty-one private citizens were given commissions as
rangers; 183 men were commissioned for the U. S. Forest Service, 35 for
Indian Agencies; 142 for private protective associations and railroad com-
panies, and 150 men were commissioned to serve as logging camp fire
wardens.

The total combined force of all protective agencies operating in the
state, men engaged and paid to prevent and control fires only, was 653
men.

Weather Forecasts: Once again the Weather Bureau played an im-
portant role in our work. Through an appropriation by Congress for this
especial purpose, an expert meterologist was assigned to permanent duty
at Seattle. Fortunately for the state, Mr. Geo. W. Alexander, who was
here last year, was returned, and continued his investigations and research
work in this phase of protection work. He will remain on duty throughout
the entire year.

To install this year round study, the chief of the weather bureau, Mr.
Chas. F. Marvin, from Washington, D. C., made a trip through the state
and visited some of our forested districts to get first hand information of
our protection problems, Later at a meeting of representatives of all pro-
tection agencies at Portland, Oregon, Professor Marvin made plans to give
this service to all five Pacific Coast states.

Throughout the season fire warning forecasts were sent out whenever
bad weather seemed imminent. These forecasts were very helpful, especially
in the selection of the most opportune time to burn slashings.

There has been considerable agitation during the past three or four years
regarding the so called “‘smoke nuisance.” During the fire season, whenever
weather conditions are favorable, the smoke from forest fires, brush fires, grass
fires, from industrial and domestic operations, settles over the country obscuring
the view and causing an unpleasing condition of the atmosphere.

Most of this trouble was charged against forest fires, the burning of
slashings and fires from land clearing operations. A bad forest or brush fire
does send up an enormous amount of smoke and these two are the chief offenders
contributing to make this nuisance. Land clearing fires, confined to the burning
of piles of debris in places where the fires cannot spread, do not cause any
considerable amount of smoke. Slashing fires do send up large volumes of
smoke. This year, beginning in June, no permits were given to broadeast burn
slashings until rains fell in August. As has already been stated, the only
time when slashings will burn is when they are fairly dry, and due to the
vagaries of the weather, it is difficult to pick a time to burn when a clean
burn can be secured, without causing inconvenience of smoke or danger of
loss to property. In order to deal out justice to a part of our citizenry who
have slashings to burn, some chances must be taken and these slashings
burned when they will burn,

Those interested in elimination of the “smoke nuisance” cooperated in every
way possible in the prevention of fires. A campaign of this kind rightly con-
ducted, will serve to lessen the number of fires and will help us in our work.
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Another year it is hoped that greater results can be accomplished, for, curbing
the smoke nuisance means curbing the fires.

During certain spells of weather, fires are started in the woods and on
logged-off land from various causes. Often, these are hard to control and put
out, and they continue to burn and send off smoke. The hazard is growing
worse every vear. More logged-off land and more people roaming over it to
start fires.

Our virgin timber stand is fast disappearing leaving in its wake a vast
and increasing area of logged-off land, What is to become of this is a problem
which is being given serious thought and consideration by the people of the
state. Much of this area is unfit for any use except that of growing timber.
1t is the very worst of fire hazards and it is a direct cause, more than anything
else, in the gradually increased cost of protection, and this cost is likely to
continue on the upgrade as more timber is logged. The obvious thing to do
with the land is to grow another crop of timber on it. Protecting it from
fire will bring about this result. There is no greater work which this depart-
ment can do for the benefit of all the people of the state than to see to it
that this land is given such protection.
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Table No. 4.

STATE APPROPRIATION—OPERATIONS,
Unexpended December 1, 1924—

(Appropriation April 1, 1923, to April 1, 1925)...cvuurneninnnnsnnnns
EXPENDITURES—
ARIIRIBErEEION | v s i caiiae aln o v isimmisiaraie o s ale s 0l s e $4 76
Field Personnel ......seeeeesssssssasssssrnnscsssnnsans 20 00
All Other Expendltures .......ssseesesssnsssssscssans 627 40
Reverted to Treasury, -April 1, 1925.......c.ciivsncnnneransnnoncanse
STATE APPROPRIATION—STORM ZONE,
Unexpended December 1, 1924.......000c0roraestsnanssasrsnsssssscnscs
(Appropriation April 1, 1923 to April 1, 1926)—
EXPENDITURES—
Fleld (Personnel . cvcsasessssensosnsssnsasenasesisas $1,547 00
Improvement, Tools and Equipment.................. 1,639 88
Fine DUDDEEREION: (s 0 it osls s aisie s/oitie sislo/s alala s a/s e oo saaaisain 225 50
All' Other BExpenditureés ......c.ceeeeeccsienssssssane 328 88
Reverted to Treasury, April 1, 19205.....c0cuvcvneerenrarnrrocraserrannns
STATE APPROPRIATION—GENERAL FUND.
APPROPRIATION (April 1, 1925, to April 1, 1926)......c.cccnnvrmrans
EXPENDITURES—
AAMINIBITALION .icccrissrsssssssssssassscsasanansnas 24,644 69
Pield PerBonnel .....csssscarasssssssssssssessssnsana 65,339 90
Improvements, Tools and Equipment........coeveuvunn 1,971 07
Fire Suppression ....cseiescreesrssscnieresasssrsrssas 4,619 05
All Other IXDENSEB ..veveresversnsrsnsnssssssassssss 5,063 b6
Reverted to Treasury, April 1, 1926......c00ciuruniennsannssassssnns
STATE APPROPRIATION—GENERAL FUND.
APPROPRIATION (April 1, 1926, to April 1, 1927)...c.ivvrcnnnncnnnns
EXPENDITURES—
AAMINIBETALION . .« .o sovivsseneniasaesaen saarssesse s $3,647 81
FIGIA FERTHOTINGT ot o ohw oo eow a-anim s v u e & om0 8 o ST 63,974 85
Improvements, Tools and Equipment.................. 2,650 04
Tite SUDDIBBBION o scvss asonensnaransssnssodonae Ly 4,400 61
All Other EXDENSEE ...ucvcssvsusssssssssssssansssnsse 1,236 79
Balance, September 30, 18926..........ccucuuiiuarrrnsannnannassnanaes
Table No. 5,
FEDERAL ALLOTMENTS—WEEKS LAW.
Unexpended December 1, 1924. . .....uccuuurenisscnsissnnssnrsseanasnas
Federal Reimbursement .......covescesteasssaassssssansssssnssssosns
EXPENDITURES—
AdminIstratlon .....cosrteursnserasarisssasssrsniasan $3,611 67
Field Personnel .....vsseisassosassasssrsasssnnssnsns 237 47
Improvements, Tools and Equipment.........c.c000unn 1,471 82
it 'BUDDYESEION . . ciicsssssosmsssaasasseosessseshssm 44 50
All Other HXDENEBE . ..:asesasssnsasssnes ssssesianns 980 50
Balance ApPril 1, 1926.. .. cuiicurarmecnanieareanesssssssssssrassnseas
FEDERAL ALLOTMENTS—WEEKS LAW.
Unexpenﬂad April 1, 1926 .....
Federal Relmbursement ..... ......
EXPENDITURES—
Administration ..... $45 38
Fire Suppression .. 594 00
All Other Expenses 13

Closed September, 1925

$665

3,641

$2,945

$90,000

81,538

$8,461

$80,000

75,910

$4,089

$4,554
1.829

$6,583

6,343
$37

$37
615

$652

$652

26
78

00

26
74

00

10
90

22
43

65

69

69
00

69
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FEDERAL ALLOTMENTS—CLARKE McNARY.

Federal Relmbursement ........cccceseeaanan At T el (R e $31,450 00
Interest earned September, 1925 to April 1, 1926 ........................ 103 T4
Recovery—Pire Fighting Claim ....ccvieieessnsiitictcsssnssanenssssios 20 00
$31,573 74
EXPENDITURES—
Administration $4,125 41
Field Personnel 13,441 73
Improvements, Tools and Equipmen 639 26
Fire Buppression ....... 9,371 48
All Other Expenses 152 63
27,730 b1
2o b T Y R R S e D B U e R T $3,843 23
FEDERAL ALLOTMENTS—CLARKE McNARY,
Himesperaled - ADTIL 1, J82B. . un i iviiiveninsvanieinais i ealssmsiie $3,843 23
Jedaral, RoIMDUrBaINENE . ..vavvov  sovinnesssssnnsssnsssssssdsnss s 27,304 13
Interest Earned April 1, 1926, to September 30, 1926......c000vveunes 53 16
Rbgovery—Pire TIghtng ORI o i aiaiieeaineease i i s esaneme s 80 40
$31,280 92
EXPENDITURES—
RTINS EEOMEION | 1w oo o i o ac e b i e v e e e $760 16
BIOI0 FOYSONDNAT ov e sssnassnsenennsnnsrnsssssssss s 3,643 39
Improvements, Tools and Equipment ................ 968 93
Hive Buppresalon) cilisieenises  sesesseesssie s esn 8,618 42
All Other IEXDENSES o onsssscsoessnrssnnrsrnsesansnsss 241 97
14,112 86

BalsnealiNentamber - B0 TEDRE 5 i i e e s e e e e e e $17,168 06
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Table No. 6.
FOREST ASSESSMENT COLLECTIONS,
(December 1, 1924, to April 1, 1925.))

COLERKS FUND | STATE FUND | Assocl- | Total
ations
$11,186 5 $4,008 39 $15,270 94
1,281 T4 1,854 72| 14,618 45| 17,749 91
e $12,468 29) 5,048 11|§14,613 45/$33,029 8
Adminfstration ....icicicisivisiiinaes $483 A7
Personnel ...........oeiees 25 00 §140 48
Improvements and Equipment....... 14 98
Fire Suppression .........ceeeviviennes 14 20
Remitted to Associations 14,618 46/
IIERRN N L el T 458 87 169 61$14,613 45| 15,241 98
Balance April 1, 19%5........... $12,000 42 %,778 50 im.m o2
(April 1, 1925, to April 1, 1926.)
CLERKS FUND STATE FUND Asgocl- Total
ations
Unexpended, April 1, 1926..........000. ,000 42 $5, 778 50| 7,787 92
Oollections received from o z
Oounty TTeasurers .............e.ss 4,207 06 16,895 36|$52,647T 102,749 2
ol 115 87 25 80 139 17
20 00 20 00
$16,332 35| 22,717 16/$52,647 40/9121,600 91
EXPENDITURES—
Administration 84,421 5
Field Personnel 3,817 62 $6,623 04
Improvements an 6 15
Fire Suppression . 5,401 27
All Other Expenses .. 9% T5 134 41
Remitted to Associations 82,647 40 !
GERIE. & et M 8,334 94 13,104 87/$82, 647 40| 104,087 21
Balance April 1, 1926.......... $7,997 41 $9,612 29 | 17,600 70
(April 1, 1926, to Beptember 30, 1926.)
OLERES FUND STATE FUND Agsoei- Total
ations
Unexpended, April 1, 1926........00000. $7,007 41 £0,612 29 $17,609 T0
Oollections received from
County Troasurers .........ceceeeees 4,337 41 10,020 22/$69,814 17| 54,172 20
Interest o Deposits .........evvvnnnnns 86 60 242 84 i 329 44
$12,421 82 $19,875 35/360,814 17/$102,111 84
ITURES—
Administration ............. S s $2,200 60
Fleld Personnel ..........ccoeenes .| 1,128 78 6,726 01
Improvements and Equipment.. 323 87|
Fire Suppression 10,245 64
All Other Expenses .... I 220 50 487 66
Remitted to Assoclations 69,814 17
e g s 3,553 02 17,783 18/960,814 17| 91,151 27
Balance Sept. 80, 1028.. $8,807 90 2,002 17] $10,960 07
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Table No. 7—RECOVERIES FOR FIRE FIGHTING.
(December 1, 1924, to September 30, 1926.)

December 1, 1924 | April1, 1925, | April 1, 1928, to
to April 1, 1925 | to April 1, 1926 |September30, 1926

BERDOTIBE ol i v D i AN TR s e vereeness| $146 55
Refunded to State Treasurer.. =
Paid to Fire Fighters.........ccco0000

Credited to State Assessment....... 4

Credited to Clarke MeNATIF. covuvvieirnenaarnas

1 R S G N I S S §145 56

Summary—EXPENDITURES FROM ALL FUNDS.
(December 1, 1924, to September 20, 1926.)

e L Ty e o e I $23,892 00
Fleld. Personnell. ...ovstiosvsontonsnntoessdnennns 166,663 22
Improvement, Tools and Equipment..........v.... 10,4256 95
Pire Buppresalon ........cccossunssvissssnnsasnns 43,424 67
KA OtheT TIXDONBE 2ivevaios ivve s vvan s sesdosassss 9,683 35

1] 2 P L e COCORE O i P $253.989 19
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Due
From
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State

Appropria-
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December 1, 1924 to April 1, 1925

COlerks and
State Fund

MeN m-,

COUNTIES

TECTION, AND THE AMOUNT DUE THE STATE FROM THE COUNTIES FOR ONE-THIRD OF EXPENDITURES

FROM STATE APPROPRIATION (5785 Rem.).

TABLE NO, S—STATEMENT SHOWING AMOUNT EXPENDED IN EACH COUNTY FOR FIRE SUPPRESSION AND PRO-

$20,530 14 | $99,858 95 | $23,286 28 ﬁo,mo 19 | $068,855 46 | $22,785 16
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* TABLE NO. 9—STATEMENT SHOWING NUMBER OF ACRES OF PRIVATELY OWNED FOREST LANDS ASSESSED FOR
. PROTECTION COSTS

1025

..........................

1924

............................

1923

...........................

2,646,800 | 8,112,160 | 8,754,380

1022

...........................

1,607,585 | 2,501,387

1020

1,583,260

1918

RN v n s s R R i o AR TR
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TABLE NO. 11—STATEMENT OF FOREST PATROL ASSESSMENTS AND COLLECTIONS FROM DECEMBER 1, 1924, TO
SEPTEMBER 30, 1026,
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1926

Balance
lations | Unpaid

Cancel-

1925 ASSESSMENT
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...........................
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TABLE NO, 12—STATEMENT OF FOREST PATROL ASSESSMENTS AND COLLECTIONS FROM DECEMBER 1, 1924, TO
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TABLE NO, 13—PERMITS ISSUED BY STATE AND ASSOCIATION; CLASSIFICATION AND ACREAGE OF LAND BURNED
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Honorable Erle J. Barnes, Director
Dept. of Conservation and Development,
Olympia, Washington.

Sir: It gives me pleasure to submit, herewith, report of the Division of
Hydraulics for the Biennium, October 1, 1924, to September 30, 1926.

We have included in the report only such data as will be informative to
yourself, to the Governor and members of the Legislature, and of interest to
the public. A large mass of daily routine work which is of vital importance
to the individuals concerned but not of public interest, is mentioned only in
the summary of results.

I desire here to acknowledge the good services of the entire office staff,
and especially to express my hearty appreciation and thanks to the water
masters and patrolmen for their patient and tactful handling of many difficult
problems, and to the water users and the public generally for the splendid
cooperation received at their hands during two unusually dry and trying
seasons,

Respectfully submitted,
R. K. TIFFANY,
State Supervisor of Hydraulics.

PERSONNEL
DIVISION OF HYDRAULICS
At Close of Biennium, 1925-1926.

R. K. Tiffany : o -Supervisor
(TR T ] ) e e e S R S R S Assistant Supervisor
Heaner M MG ORI S e i R S OO R LAY
R B R O s L et e e e e s Sa D e s ey e A ot Reporter
Marie Brower .. Stenographer
C.H. -Bewitt ... w.......Deputy Supervisor Division No. 1

Clarence B, DouglRes ... oo Hydrographer and Inspector



36 Diwision of Hydraulics

FOREWORD.

Land without water is a desert waste. It will not support even the
simplest form of life. It is absolutely without valu.e to. humauqu ror mnr
purpose.

Land with an ample supply or water ta.kes a tlgm.rsand useful forms.
;I"he ).najestm forest, the fertile field, the fruitful qrcha,rd—it supports life in
inﬁnlte yariety With water a plot of ground may, become.the site of a happy
pol,gg I,ll)l’ a great industry, a temple of worship, a modern city, a power plant
furpishmg silent energy to serve a million people. Without wa.ter nene of
these things can Bxlﬂt

Wq have had. trom time immemorial a sound syatam of land t1tles but
untiI 1917 rights to the use of flowing water in this State were. in a chaotic
condition.. They were, in effect, much like the old “squatter’s right” to land
before the day of land surveys and Federal patents, and county records, r .
i, . But the Water Code of 1917 established a method of securing title to
water as clear and definite as land titles, and for orderly record and transfer
of such: title. It also provided means for regulation and division of stream
flow between established rights; for conservation of public waters; for cer-
tain supervision of construction of hydraulic works; and for other duties
and services in connection with this valuable State resource—to be performed
by a properly qualified Hydraulic Engineer. That the code is filling a real
need is evidenced by some of the results of its operation.

In the nine years sinee its passage nearly nineteen hundred applications
for new water rights have been received, and approximately 1,197 titles to
old rights have been adjudicated through 28 different court procedures,
initiated and carried through by this Division on behalf of the water users.
Forty-two cases involving probably four thousand individual water rights
are still pending.

Beginning with 1918 we have had a period of aub normal rainfall and a
consequent deficiency.of water supply on all streams; springs and lakes in
the State. This culminated with the driest fall of record in 1925 followed by
a very light winter and spring precipitation which caused new mimmum ﬂow
r" ords for 1926 on nearly every stream in the State.

il 'I‘hls water ahortage keenly stimulated all branches oﬂ activity in cpn-
nec\tion with water rights and with the natural growth of the State has
caysed a large increase in the work and, it is hoped, in the usafu.lness 02 j;hia
office, L Among these activities may be discerned evidence of several phases
of deyelopment that have been in process during the biennlum or t.ha.t are in
contemplation and worthy of special mention, as follows:

1. A steady growth of hydro-electric power capacity showing an in-
crease from 544,437 horsepower to 657,000 horsepower, or 21.2 per cent
during the biennium. This inecrease is about equally divided between
private and municipal developments.

2. A steady growth of towns and cities necessitating provision for
enlarged municipal water supplies.

3. The hundreds of applications for small water supplies for domestic
and irrigation use on farms indicate a steady growth in agricultural develop-
ment, especially on the West side.
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7 4. Beores ot dpplicatiofis for? Water rights for’ tourist tamps ‘resbrts,
hotels, ete., reﬂect the tendency to capitalize ﬂu“f‘ scenié and #éeneaf‘lbml wde

1 A LML -Gl S -

vantagés L
5. Many recént filings on ‘water supplies éspécially’ 'adaptéd to " indus-’
trial uses indicate proapectwe ﬂevelopment in ‘this ‘@iréctibd’ Severai"ﬂapér
and pulp mills are already under- cunstructwn and” much l‘arg\ar develobmentk'

along this line are in’ prospeét, ! U S i S G
The State has vast forests of hemlock and spruce, valuable clﬂeﬂy for:

pé.per, pulp and related industries. Sawmill wastes, too, can be’ _utilized in

Long Lake Dam and Power Plant of Washington Water Power Compamr on
Spokane River, 4 ; i

a large degree thru modern scientific methods and much that now goes into
burners can be made into such products as straw board, Insnlite, Bakelite,
linoleum, Arquetite, paper mache and scores of others. A proper State
policy and program of conservation and development ahould include en-
couragement toward the establishment of such industrxes. that the harvest'_
of the mature forests of spruce and hemlock may be begun to ma,ke room tor'
new growth—that the waste of our sawmills be utlllzed 80 tar as is ecouom-_
ically feasible—that the dormant power of our streams be put to work for
the. welfare of our people to whom it belongs, The potential 1mportance ot‘
this industry may be sensed from the fact that in Canada. in 1924, of a total:
of 3,669,000 hydro-electric horsepower developed, over 731 000 horsepower
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(more than the total development in the State of Washington today) was
used in the pulp and paper industry.

6. A considerable number of applications for water to be used for
commercial propagation of fish and in connection with game and fur farms
indicate that this may develop into a considerable industry as the natural
supply of these products becomes further depleted or less accessible.

The above mentioned activity in development of water resources during
the biennium and the many inquiries promising even more rapid development
in the future bring forcibly to our attention the serious lack of definite in-
formation in regard to our sources of water supply. A city may not safely
build a water system nor a manufacturer install a hydro-power plant without
at least ten years’, and better twenty or twenty-five years’ record of the flow
of the stream to be developed. We should multiply at least by four the num-
ber of our stream gaging stations in the State. This would be a productive
investment. Its cost would be returned directly by the users of the water.
Indirectly the State would profit many fold through the earlier utilization
of its other resources by the industries to be created.

The Water Code has been in effect without substantial change since 1917.
On recommendation of this Départment a change in schedule of fees was
made by the last Legislature, the result of which has been largely to elim-
inate purely speculative filings and materially to increase the revenue of the
Division. It is possible that other beneficial changes might be made. Construc-
tive criticism by anyone qualified to advise<or interested in the work of the
Division will be welcomed.

WATER RESOURCES OF THE STATE.

Irrigation.

The extent of irrigation development in the State of Washington will be
limited by the supply of water available within the reach of good agricultural
land through construction at a cost that the land will bear. According to
the best information at hand the water supply thus available is sufficient to
serve about 3,000,000 acres of land, of which some 580,000 acres are now
irrigated. The present development is found largely in Okanogan, Chelan,
Kittitas, Yakima, Benton, Walla Walla, Stevens and Spokane Counties, with
smaller areas in thirteen other counties including Clallam and Thurston on
the Western Slope.

Engineering studies have been made in more or less detail of most of
the possible projects, and these studies indicate that a few of the smaller
developments may be built at a cost of $50.00 to $100.00 per acre, but that
the larger projects including the Horse Heaven, new divisions of the Yak-
ima, the Quincy and the Columbia Basin projects will probably cost $150.00
and upward per acre. This figure seems high when compared to the earlier
projects, the cost of which ranged from $60.00 to $100.00 per acre, but the
cost is really not excessive if the land can be placed in the hands of actual
settlers at its real value.
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Every year sees in Western Washington a greater appreciation. of the
value of irrigation. This is evidenced by the scores of applications to ap-
propriate water from streams for individual irrigation systems, by the grow-
ing practice of irrigating by pumping from wells or streams in the Puyallup
and similar valleys, and by the prosperous developments under community
ditches in the Sequim and Yelm districts.

Many thousands of acres of land now farmed but yielding little or noth-
ing during the late summer on account of seasonal drought, could be made
to double their present production—other large areas of land now waste,
for example, the prairies south of Tacoma and north of Centralia and other
similar districts, can be placed under water at moderate cost, and are adapted
to intensive poultry, dairy, truck and fruit farming.

Crop reports of the U. 8. Bureau of Reclamation give Washington first
rank in returns per acre, and if our irrigation development is earried on at
a rate commensurate with the demand for its products it is probable that all
of the area above mentioned may be profitably reclaimed, and that its ree-
lamation will add immensely to the wealth and prosperity of the State.

The following tabulation shows by counties the area of irrigated and
irrigable lands in the State:

COUNTY Irrigated | Irrigable
Land

8,000

75,000 80,000

12,500 29,000

8,800 |.ocviivannes

40,900 42,800

3,000 .8,000

* 1,000 4,500

15,000 10,200

17,000 10,000

ton . 2,000 5,000
Walla Wnlla 25,000 50,000
Yakima ,... ,600 163,000
Wi 5111 e
' Total exclusive of cozumh'la :Bauin .............. 579,600 778,900

Columbia Basin, R Rfe Fi Pl A T el L 1,800,000
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Present and Potential Power and Irrigation Development in Washington.

2,579,900 ACRES AWAITING IRRIGATION

- 579,600 ACRES IRRIGATED
8,000,000 POTENTIAL HORSE POWER

. 667,47l H.R DEVELOPED WATER POWER

34818000 POTENTIAL H.P IN U.S
R ——

Water Power.

No area in the United States offers more favorable opportunity for
development of water power than the slopes of the Cascade and Olympie
mountain ranges in Washington. The general elevation of these high
ranges is from 3,000 to 8,000 feet above sea level, with four high glacial
peaks from 10,000 to 14,000 feet in elevation.

The streams draining these areas reach sea level in a comparatively
short distance, making available the rapid fall essential for economical de-
velopment of water power. Another feature which adds greatly to the value
of these streams for power development is the heavy precipitation in the
mountains, ranging from 80 to 240 inches annually. The winter precipita-
tion forms snow fields and glaciers insuring an abundant water supply and
a well-maintained flow during the summer season.

For maximum development on most streams, however, some storage is
desirable, and good storage sites are available in connection with most of
the power streams. Climatic conditions are such that ice has never been
known to cause interruption in the operation of hydro-electric plants on the
Western Slope, and as most of the power streams are within the humid
portion of the State there is no conflict with irrigation development.

There are sixty-seven hydro-electric plants in operation at the present
time with two large plants under construction and enlargements or exten-
sions planned to several others. The principal developments during the
biennium are briefly noted as follows:
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Lake Cushman power project by the City of Tacoma, on the North Fork of the
Skokomish River. 50,000 horsepower installed being the first unit of an ultimate
development of 175,000 horsepower, The present storage capacity in Lake Cush-
man is 450,000 acre-feet,

Baker River project of the Puget Sound Power & Light Company. Present in-
stallation, 65,000 horsepower; now being enlarged by increasing the height of the
dam to provide 140,000 acre-feet of additional storage.

City of Seattle—Skagit River project. First unit of 50,000 horsepower completed.
Ultimate development to be 350,000 horsepower. It is understood that Seattle is

Interior of Long Lake Power Plant. Installed Capacity of 90,000 Horsepower.

planning to carry on this development as rapidly as warranted by demand for ad-
ditional power.

Chelan Electric Company—at Chelan Falls, with 600,000 acre-feet of storage in
Lake Chelan. First unit of 34,000 horsepower under construction. Ultimate develop-
ment to be 136,000 horsepower,

The Northwestern Power and Light Co, has started construction of an
additional plant on Elwha River in Clallam County with a capacity of 16,500
horsepower.

Elaborate engineering investigation is being made looking toward development of
upwards of 100,000 horsepower on the Cowlitz River between Mayfield and the mouth
of the Cispus River,

Installed capacity of hydro-electric plants in the State has increased
during the biennium from 544,437 horsepower to 657,000 horsepower, or
21.2 per cent.
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PAR‘I‘IAL TABULATION OF UNDEVELOPED POWER SITES. IN THE STATE
A OF WASHINGTON.
'I‘ﬁle following tabulation of potential power sites is by no means intended

as a complete inventory of the State's power resources, but rather as aconserva-
tive enumeration of the principal sites which are known to exist and which have

received sufficient investigation to
potential value.

indicate with a 'degree of certainty their
There are, therefore, unquestionably many excellent sites not

included in this tabulation, and likeiise it may be found upon detailed study that
any individual site or group of sites may be capable of devplop.ing a greater
or lesser amount of power than here shown or may even for physical or economic

reasons for the present, at-least, prove entirely non-feasible.

The definite de-

termination of the physical: a‘nd economic feasibility of a4 power project or-
dinarily requires a great deal of costly study, and such detelmlnatwn *is not
within the present scope of this. office. i

Toutle River (Silver Lake Plan)................
Lewls River (Various sites above Yale)........
Lewiz River (Yale sit,e-).‘...‘..............
Lewis River (Ariel site)..
Kalama River ................ e
‘White Salmon IEver—Vsﬂuun Sites........
Kickitat River—Lower elght miles......

Regulated. .......
Partly Regulated.
Unregulated......
Unregulated......
Unregulated

;Skamsnia and

Oowlitz........

Oowlitz....cona
Elickitat. .....
Kilickitat., .....

~388E28S

Note: Numbers refer to lqcatlon on map, : |
| Available
! I Power
No. STREAM FLOW COUNTY 50% of
Time at
i ciency
7 HIE
1 | Nooksack River—South Fork....................| Regulated........| Whateom...... 000
2 Whn.tcomf..... 270,000
3 < 520,000
4 {51711 7GR 711 R 40,000
b Below Baker River. 60,000
6 | Claseade River ....... .| Skagit.... 50,000
7 | Sauk River Water Shed. . Snohomish., ... 225,000
8 | Btilagnamish—8outh For'k. Snohomish. ... 30,000
9 | Pi'echuck and Deer Regulated ........ Snohomish. ... 20,000
10 | Sultan River and W‘allace Rl senesvesses | Regulated........| Snohomish.... 80,000
11 | Skykomish River—North and South Forks..... Partly Regulated.| Snohomish. ... 45,000
12 TR Ty e e e SRRt e Regulated. ....... King:, 1. Lok 25,000
13 Mjlle-r Oreek .... Regulated........ RBing .50y 15,000
14 | Snoqualmie River: NOTth FOTK. ... vneemernenss Unregulated...... s ey v onles 20,000
15 | Snoqualmie River—South Fork...... R R Unregulated...... K{ug........... 15,000
16 | White River—Upper River.........cccovveivensinns Part'y Regulated.| King.\...ic0u0 75,000
17 | Puyallup River (below Eleetron)............. «++| Unregulated......| Plerea......uue 16,000
18 | Nisqually River (be ow Laﬂrande) ...... ssssssss| Unregulated......| Pleree.......... 10,000
19 | S8kokomish River, North
Hoods Canal Plant.......... weaseener| Regulated........| MA8OD. ciuaaes 90,000
Skokomish River, South oﬂr (Developed in
connection with North Fork)............. wesee| Regulated,.....ov Mason......uus 85,000
25 - T anD: RIVOr ..uciisisersesissassannavosssasess | NOgUIRtOd, . o, ta| MaBOD st 1,500
22 | Hamma Hamma RIVET ......vvveeveenvssannesess | Regulated........| Magon......... 7,500
23 | Dosewallips River ....... i Partly Regulated.| Jefferson...... 80,000
24 | Dungeness RIVET ...v.ccvvvninscnensns Unregulated...... Olallam........ 4,000
2 | Elwha River (Glines Canyon Dev.).. Regu'ated,.......| Qlallam........ 16,
2| Lyre BIVET ..covuviennnns Partly Regulated.| Clallam,....... 6,
27 | Hoh River (Big' Bend Sit.a)u Regulated. ...... Jefferson...... 33,
28 | Hoh River, Upper Hoh.......oonnvenns Partly Ragulat.ed. Jefferson. ..... 24,
20| Queets RIVEr .....cconsreiissssssnsssnas .+« | Partly Regulated.| Jefferson...... 18,
30 | Quinault River ...... vesssssssaisssenssssnsss | Partly Regulated.| Grays Harbor. 1o,
31 | Wynooche River ........... vesssavsavensvensseese | Regulated........| Grays Harbor. 20,
Cowlitz River—
2 MaviBa: BICE. oot v rieabaie s i e Regulated........| Lowi8....ceuues 33,
82 Mossy Rock Site ......... . Regulated, .. o TOWIR. sveeranesy 80,
34 | Blg Bend Site ............ Regulated........ 16,
85 | Clepus RIVET .....ovvvvvsnsnsnunsinnssansnssnssass| Partly Regulated.
36
8T
8
89
40
a1
42
43

e
LI

Snake River—Five Mile Rapids................
Yakima River—Unlon Gap

.« | Unregulated......

Yakima River Water Shed (other sites doubt. |
ful due to regulation for irrigation)......... |

Wa'la Walla
and Franklin..
Yakims,......

3% 35383332 983 35338

88

.
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PARTIAL 'rAmIr.mmmN OF UNDEVELOPED POWER' SITES IN "THE  STATH
vz 1OF WASHINGEQN—Continued. o1 sudue 31 witaon

¥ EiNotel Numbérs fefér’fo location'on map! 0 & Londd ylienn

et

i Avallahle
Power

No. eri ,STRE#:MJ:"""!" oy - FLOW. - . ACOUNTY 50% of

“ %

Telels ‘CreEk ....cvesvvneeesivenss LT ¢

1EREmaws RIVEE! .. 00 b v e fosle s Sape ydumanssnadas Regula

Railroad Creek and Dumpky Lnl:e. -

CGlark Fork™ at Z Oanyon...........

Olark Fork at Metaline Falls..

Oolumbla River at—
Little lles

mek iy
Hoek Island Rnpids
+ . Priest : Rapids
*Umatilla Rnpid.s .
**The Dalles “i.i.... e o
o e e RS e e

sas‘s:la.‘s.'s_ssg: 2BHSS
E
{1
G
ol
=
Fs

' NOTE.—In estimating power uvsﬂa‘b‘e trorn streama Ln Eastern Wash!ngton dus mmd
Is had to their present and future uti'izatlon for irrigation.
*H. P. shown represents one-half of that available at site; other half md[ted to Oreton.

Wa.tm- for Municipal, Manufacturing and Domestic Wee o i

In most parts of the State there are ample supplies of pure c’lear water
for the uses above mentioned. Many of the streams rise in forest reserves
and in high mountains where there is no possibility of pollutlon hy reason of
human residence. The supply is generally abundant, and the rapid fall of
the streams usually offers ideal conditions for delivery of- ample quantifies’
of water'at moderate cost.

Recently many filings have been made by towns, cities and port ‘com-
missions looking toward the securing of ample water supplies-for a potential
industrial development. The particular thing most generally in mind 'is
the paper and pulp industry which requires large quantities of clear soft:
water. P onnntis

There are other industries such as woolen or silk mills, tanndries, ‘thei
ceramic industries and others which are dependent to a greater 'or less:
extent upon a good water supply. All of these things indicate that ‘it is
of the utmost importance to the social and economic welfare of the State
that we should have the best possible information in regard to this valuable
resource.

Underground Waters.

In certain parts of the State where good streams are not plentiful there
have been found abundant underground water supplies. The City of Spo-
kane, for example, draws upward of 60,000,000 gallons daily from com-
paratively shallow wells, and over 5,000 acres of land in the Spokane Valley
are irrigated from the same source. Good artesian wells have been de-
veloped in the Palouse country, in the vicinity of Walla Walla and in parts
of the Yakima Valley, the most notable of these being the recent develop-
ments in the Cold Creek Valley from whence reports are received of many
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gushers, the best delivering over 8,000 gallons of water per minute or
nearly 18 cubic feet per second, a flow sufficient, if sustained, to irrigate
nearly three sections of land. TUnfortunately some of these artesian basins
have been drained by over drilling. Some protective legislation along this
line would seem desirable.

NEW WATER RIGHTS UNDER WATER CODE.

Method of Acquiring Rights.

The Water Code, which was enacted by the Legislature of 1917, con-
tains this provision, “Subject to existing rights all waters within the state
belong to the public, and any right thereto, or to the use thereof, shall be
hereafter acquired only by appropriation for a beneficial use and in the
manner provided and not ctherwise.”

Any person may initiate a right to appropriate or to store water for
a beneficial use by filing an application on printed forms which may be se-
cured from the office of the Supervisor of Hydraulics, with a map showing
the point of proposed diversion and place of use. The applicant is required
to publish notice of his proposed appropriation in a local newspaper and an
investigation is made to determine whether there is public water available
for appropriation and whether the proposed use will be in conflict with ex-
isting rights or detrimental to public welfare.

If conditions warrant permit is issued fixing the time within which con-
struction of the project must be started and completed; and on completion
of the project and satisfactory proof of application of the water to beneficial
use a Certificate of Water Right is issued. This certificate is recorded in
the office of the Supervisor of Hydraulics and of the Auditor of the County
in which the project is located and has the same effect as a land patent or
deed. '

Record of Applications and Permits During the Biennium.

During the biennium, 660 applications for permits to appropriate water
have been received, 3456 have been approved and permits issued, and de-
velopment under 75 permits has been completed and final Water Right Cert-
ificates issued. . '

Since the office was established in 1917, 1893 applications have been
filed; 357 cancelled; 795 permits granted; 741 applications are now pend-
ing; and construction under 134 permits has been completed and final Water
Right Certificates issued thereunder.

Water Right Applications, Various Uses.

Of the applications filed during the biennium, 137 were for hydro-
electric development. In this class many filings are apparently speculative.

Ten preliminary permits requiring further investigation and report and
estimates have been issued and only 46 permits covering 26 projects to
proceed with actual construction.

Forty applications were received for appropriation of water for mu-
nicipal purposes, and under these 17 permits for construction have issued.

Applications in these two classes are published in detail on the follow-
ing pages.
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Applications for irrigation rights amounting to 1 cubic foot per second
or more number 80, and 17 permits were issued. A list of the more -im-
portant of these appllca.tions is given below.

Mining, manufacturing and miscellaneous uses accounted for 32 apph-
cations and 12 permits. Developments promised under these applications
include hydraulic sluicing, milling of ore, construction of logging flumes,
and paper and pulp mills.

Applications for usé in fish culture including the U, 8. Bureau of
Fisheries, county, state and private projects, numbered 17 and 5 permits
were issued.

The remaining B354 applications received during the biennium are
mainly for private water supply systems for domestic and irrigation uses.

NOTE: In the tabulations on the following pages information is given
regarding the more important applications for permits to appropriate and
store water for power, municipal, irrigation and industrial uses. The less
important applications, including hundreds for domestic and small irrigation
use, are omitted being not of public interest.



Plate IlI.

BIENNIUM
11925~ 1926

_CHART_

W

G IN
NIUM_AS Co
PREVIOS PERIODS
NOTE: FIGURES IN BLOCKS GIVE
TRANSACTIONS PERYEAR

%

BIENNIUM 5.3 YEAR PERIOD
APPLICATIONS 330 1923 - 1924 1917 - 1922

CANCELLATIONS .5:

j CANCELLATIONS 20,
APPLICATIONS 200 Wf

PERMITS 172 - APPLICATIONS 161

sl
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METHODS AND EXTENT OF WATER: SUPEQ,V;SION ii

The fundamental idea of the Wate? Code«'fa thé’t all rights to the
beneficial use of water in the State of Washingtonhwill be: idéncad elﬂ'entu—
ally by certificates of water right issued through t‘hiﬂ oﬂi'qq_ and based upon
either permits under the Water Code or (letermfgi’ation pI dl‘d rights under
the court procedure authorized by the Code. re ]

The office is charged with the regulation a.nd con!;;'ol of the ‘diversion
of water in accordance with the rights thereto. Sﬁch regulation and control
is undertaken only when the rights have been establisheﬁ by court decrees
or by the procedure prescribed under the Code. Frequent requests are made
for regulation, the rights to which have not been so determined. In such
cases representatives of the office will give such information and advice as
may seem appropriate, but will assume no authority.

The regulation of water is accomplished by means of water -masters
and stream patrolmen. Water masters are appointed upon proper showing
of necessity, each to serve a certain definite district, usually a county. Com-
pensation is paid for the time actually employed, by the county served.

When a given stream requires more time for its regulation than can be
given by the water master, a stream patrolman may be employed upon re-
quest of interested parties, the cost of his services to be paid by those
receiving water from the stream.

During the biennium the following water masters and stream patrolmen
have been appointed to regulate the diversion of water in various parts of
the state:

WATER MASTERS.

i Division
1925 1926 | County No.
L Hewltt. . iuiciadiina o L VR EEOWRIEE, L e e Yaklma ... ieninisnvns 1
Ben Vaughn ....vcocavens Ben Vaughn ..... R Kittitas ' < o5l il A
A, A-"Whipple....cvevress OV ChRApPMan. . ... ivsee- Chelah’ ...t PR LS 2
T, B | e AR Lt R M., MeCaln......q.. S T LJOKANOEAN ccvisnsssains 2
H. M DOTMAN . o0 vs v mensn H M DOrman......sscees= BEAVBNE s andie alnn saieae 4
B RO EILOT 4 o so v oo vele s wvae J. C..Stegner......o0000- Pend Oreflle: ueessions 4
L. 2 o 1Y e AR R Sl Harlow Barney ........... Walla Walla and
Columbia ...... el 3
........................... Walter Belt ....dieiiviee s CIAITAI | iseis ok s s siyies sl
Gua Markgraf ............ R R = R A o e kItat: v i S s 6
1 v vl 1
i s
STREAM PATROLMEN. .
1925 1o 1 ow o, Stream
T N VIELOI S o0 oo red i ni Martin Haberman. ... veovetvesisbosoe ‘Wilson Creek
W. H Dunnagan.....cseee WwW. H. DUNNAGAN . s overvamrennraerenannss Squillechuck
i :Creek and Stemilt Creek
Frod Belsner ........sss: Fred BelSNer ..... ceosoesenssonssos s ‘Wenas ' Creek
........................... i fassennssassnsss, Colockum Creek
Everett Daa.ring .......... M. e Nanum Creek
ARSI 5 .. L ol w5 ety Kelly........ WD s L Peshastin Creek
Gus Markgraf ............. : Bird -and Frazier Creeks
J. H, Wetsel......civerien J. H. Wetzel PR i ) Manashtash Creek
BB g LT T e R S TNE SRl 1 L PR G s atats ba A BiaTE ianabs Reecer Creek
HGTHODe. s i anlTa s stk H. G Hope..... ...Beaver and Frasier Creeks
BE. H. Smith...... D T T YR SRR O i T S g T Colman Creek
Jas. Cunningham .Glen Wood ...... 5 .Cowiche Creek
‘Walter Butler ... Preston Armstrong . Ahtanum Creek
F. E. France..... .Geo, B, Bisk...... . Ahtanum Creek
James H. Pettit.. ...Chas. O, Jameson. .. Mission Creek
........................... BU COO0K . s sidssinaie paiesnmms vesssses Cook Creek
RIPORSAMGE: I3 Jve sk R. P, Reddick. ... . ceveivifeiesseon McFarland  Creek
........................... Charles Conger .......... .North Fork Salmon Creek
Peter Caraher ............ Pater Caraler: .. .b.aodui% S5 N i Taneum Creek
........................... Gene Smith .............cit00v..0cLioop Loop Creek
T EWRANC, et i e e ate R T o e i e s s Alpowa Creek
xR T SN T A TR D Ly il ey et i A Rl PR IR e (R e Myers Creek

........................ Vel B Mogler...oives sk dedases o vaiss - JORmgon  Creok
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*The DyiaiPn of Hydggulit:}s is qﬁ rged Wi ‘gpﬁsponsmility tor suge[rr'[:
vision of the. 1struction, of, )hydra.ul'l%workg gen all‘?' 80, flar as, uecessary
to assure safetg to. life. and property. Under this prog{lslpn ]fmil' ers. of dams
or other hydrau'nc works of magnitude are required to submit pla.ns tor
criticism or approval'.-\-.--- I OIS AT i

On account of the limited engineering torce avallable it has not been
ponslblo ‘to gi?e more than perfuuetory inspection to the actual construction.
As a rule it- lo necessary to place dependence ‘in the englneering organization
of oities ‘and ‘other corporations building the more imporfant works. More
careful attention is given to structures built by individuals or small cons
cerns that do not have competent engineermg advice And ‘assistance, )

The Division also investigates the source and’ stfficiency of ‘water supply
for any proposed irrigation‘district and reports to. the county commissioners
in advance of the organization hearing.

" During the biennium in the absence of engineers assigned for duty in
the Division of Reclamation and the Division of the Columbia Basin, the
Supervisor of Hydraulics and other employes of the office have given con-
siderable time to the work of thiese two divisions. ' 'This work will be more
fullsr set out in the reports of the respective dIvisiona

aslisnlt

LITIGATION. °

"I}uring the biennium six decisions have been handed down from the
Supreme Court' involving rulings made by the Supervisor of Hydraulics.
Hach of these decisions supported the rulings of the Supervisor and
strengthened former decisions of the court.

Included in this group are three outstanding cases,

First, the case of Proctor v, F. W. Sims et al., 134 Wash. 606:

In this case the respondent had bbtained a state permit to appropriate
water for irrigation from:a:¥mall lake which wag entirély "within the land of
the appellant.  The court held that although the dppellant-owned the bed and
banks of the lake, hesdid rnot have:the right to:exclusive:use of the water,
but only:to such .an amount as he eould beneficially use on his own land:
that thesrespondent, was entitled to appropriato any wator in excess of the
needs of the appellant.

This case in effect limits irrigatlon rights under riparian claims to
beneficial use, present-or:prospéctive., - | : ' i
(" Second, In re Ahtanum Creek: R

In this case the court:held that the water duty IOB ‘a given tract of
land is'not necessarily a fixed and immutable thing but that ‘it may change
from time to time according to water, soil and climatic conditions.”

The court-in this’ casei overruled claims to certain rights by reason ot
adverse 'use ‘and preseription, but showed that under given conditions such
rights might be “established; and  reaffirmed ~former decisions that waters
of springs which fedd-a stream' are subject to use by prior appropriators on
that ‘stream even though the: owner: of the land on which the springa are
lncated has used the water thereffom for many years.

'« Third, State of Washington v."Américan Fruit Growers, Irw 135 Wash, 1563

This was a proceeding to adjudicate the waters of Stemilt Creeék .in
Chelan County, Washington. The court held that riparian rights for +ir-
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rigation did not attach to part of the land involved in this proceeding for
which such rights were claimed, for the reason that those lands were high
in elevation and were, therefore, held to be not agricultural land.

All of these cases clarified the law and established certain basic prin-
ciples which will be extremely valuable in future adjudication proceedings.

DETERMINATION OF EXISTING RIGHTS.

In the irrigated sections of the State water problems have been the
cause of long and costly litigation. The method for determination of old
rights provided by the Water Code is intended greatly to reduce the amount
and cost of such litigation. It does not attempt to create new rights or to
abolish or modify old rights, but simply to determine the extent of each and
the relative priority between all claimants on a stream system. The results
are set out in a court decree which is the basis of water right certificates
issued by the Division of Hydraulics, recorded in the respéctive counties
and subject to sale, division, transfer, etc., in the same manner as land
titles.

This determination work was undertaken shortly after the Code became
effective and has been carried on steadily since that time. The first cases
were purposely limited to small streams until methods and procedure were
fairly well developed. As the most serious conflicts often occur on the
smaller streams, this order of procedure offered relief where it was most
needed. Many important cases are now pending and their settlement is
being strongly urged by interested water users. It is believed that larger
funds for this work should be made available so that it may be speeded up.
The cost is, in any event, to be paid by the water users.

EXTENT OF WATER RIGHT DETERMINATIONS UNDER THE
WATER CODE.

Since June 15, 1917, the date when the Water Code became effective,
proceedings of this nature have been completed in 28 cases involving 1,197
water rights for as many farms, having a total area of 113,573.99 acres.
The cost of this work has averaged 1814 cents per acre. In four of the
cases above mentioned decrees have not been entered, but so far as this
office is concerned the work is complete, reports having been rendered to the
court in each case.

Only one stream involving the use of water for power purposes has
been adjudicated. This is the Similkameen River on which ultimately 7,000
horsepower will be developed under the rights decreed.

During the biennium adjudication of six streams involving 108 water
rights for 7,662 acres of land, as shown elsewhere in this report, has been
completed, and proceedings have been instituted to determiné water rights
of the Walla Walla River and twenty of its tributaries which is by far the
largest case yet undertaken by this office. The number of water rights in-
volved will exceed 1000 for the irrigation of as many farms, mostly under
intensive cultivation. All field work in this case is completed. The testi-
mony in support of claims, taken before Deputy Supervisor C. J. Bartholet,
as referee of the court, in the spring of 1926, made some 6000 typed pages.
The task of digesting and analyzing such a mass of evidence is one of real
magnitude.
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Field surveys have been commenced on Squillchuck Creek in Chelan
County for the purpose of cbtaining data incident to the determination of the
water rights of that stream. Suech surveys consist of locating and deter-
mining land areas, mapping of ditches and streams, soil surveys and studies
for the purpose of determining the amount of water necessary for the proper
irrigation of the lands. The Squillchuck determination will be followed by
that of the Touchet River in Walla Walla and Columbia Counties. This
determination will probably involve as much work as the Walla Walla River
and tributaries, as the stream is sixty to seventy miles in length with several
large tributaries, all of which traverse irrigated lands over their entire
length.

DEMAND FOR DETERMINATION OF WATER RIGHTS.

During the biennium 11 petitions have been filed with the Supervisor
of Hydraulics for the determination of water rights on the same number of
streams. During that period 13 petitions previously filed have been disposed
of by adjudication proceedings. This number includes six tributaries of the
Walla Walla River on which petitions for determination have been received,
the entire group being incorporated in one case. Included in this case, also,
are fourteen other tributaries not covered by petition but so closely related
to the other streams as to be the cause of much dispute over water rights.
For this reason they were all included in the Walla Walla proceeding.

During the entire period 69 petitions have been filed. Of this number,
determination proceedings have been completed on 34. Eventually the water
rights of all our irrigation streams and many of our power streams must be
adjudicated. While it is difficult to estimate the percentage of this work
that has been completed, we believe it is approximately 159%. - About 20%
of the irrigated lands within the state has decreed water rights appurtenant
thereto. Inasmuch as the funds appropriated for that purpose are entirely
inadequate to meet the demand for the determination of water rights, it is
necessary to select those streams on which this need appears most urgent.

Petitions for the determination of water rights are now pending before
the Supervisor of Hydraulics upon the following streams, on which it has not
been possible, as yet, to institute proceedings.



Dwision of Hydraulics

PETITIONS FILED PRIOR TO OCTOBER 1, 1924,
County In Which Stream

Name of Btream Is Located
Antoine Creek.....cvecuw e S L e e ....Chelan
Antwyne CreeK......::.:us ave e b e e e IO SR
Bonaparte CreeK......coovvessncasnass veses...Okanogan
Black Canyon Creek....... PR B SRR I e Okanogan
Clugston Creek............ i, e e .e .. Stevens
Crosner CreelR........sosevsues T, A et T +e..Stevens
Cottonwood Creek.........ooceenus e ....Stevens
DeOT COROIC. < sivii ¢ sieiatais s inpauis vuamsnaee T ... Stevens
Douglas Creek..... T L e waive e cai JOURTESE
East Chewelah CreeK.....c:ccvaneeeaes seseaessiBlavens
Five-Mile LaKe....co0vrscreronscsnes P R A < King
French or Crab Creek....... T L T ..Okanogan
Helm Cresk.....ciesssssnusssssararessses venasacStevens
Jewett Creek....covvivenseacacs i Okanogan
Johnson or Wells Creek..........c00nn Ry e ..Chelan
LeFleur CreekK......ccieasusssnsicins ST A PP R St 11 ) g o'
Marshall or Lake Creek.........cc000nn vev..n..Spokane
Methow River and tributaries.................Okanogan
Mosquito Creek ......seesssnnssnssrssnrrssns .Okanogan

No Name, tributary Entiat River................Chelan
North Pine Creek.......:.oovsseeiss0ss000...0KAN0gAN
Quillisascut Creek.......ciseicvsnsnsnsenssis.Stevens
Sherwood CreekK....cuieieerssrsssassscssssrenssss.Stevens
Squillchuck CreeK......vouvuuuuns R i e S B D Chelan
Touchet RIVEr......cvtvvisnernarenassass.. Walla Walla
Twelve Mile CreeK....cveevesrsscescsssseassss. .Stevens
WAWAWEL Creak....cotvcroscsasasnsnessesssesos WHtIAN
‘White Salmon River........coovvsuisunensess....Klickitat
Wileon Creek....cvaoussvssssssssnrens veees.Walla Walla
WOIL DIraw, svesewsvenssssnsioreissve ssesess.Okanogan

PETITIONS FILED DURING THIS BIENNIUM,
County In Which Stream

Name of Btream Is Located
Bowman "Creek ...eseeeseseesisnssns reneeeses s Klickitat
Colville’ RIVEY ..v.vnvsssnissmsasrrssnsrvonsss .. Stevens
TDDer Crab iCredl  , e v vees eraias ones +s .. Lincoln
Deadman Creek . ....oeveniosahaseuasessvvs ...Garfield
Duck Lake ....ccseciiiirrissnssisnmsyessssss- JEANOEAD
PErIEReeR i s vesiliwiivess venessusness s Walla 'Walla
Diek Lalte CreoR .o et oosansssosiosvhsvess ..Okanogan
L3k Do 1 IR T S Y O .Ferry
RO IEEEIE | hre s 5 s a a5 s e B e o .....Chelan
Tucannon River ........cius T T S Columbia
Wilmott Creek ..... o ke S S R e e
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STREAMS ADJUDICATED.

Determination proceedings were completed or substantially so, on the
following streams, prior to September 30, 1924.
County In Which Stream

Name of Stream Is Located
7L LT 5 R T e A L vesensn.Stevens
BUDOWE T CPEEI fieils oo o mnisiv e v s Garﬂeld and Asotin
Beaver and Frazer Creeks........cceesesvvans Okanogan
T e P o, S A R s s Kittitas
Bird and Frazier Creeks.........cccieeenaenas Klickitat
CHOWRICH CTeeit s 1iss i armsnsim by s slbias slatelndreisraiaipmit Stevens
Ll e R S S et S S A e e Tt Kittitas
B L R T e b D S (VR IR i ++s.Yakima
Crab Creek and Moses Lake...oonranan Grant and Adams
10 ek i T e A I L R Walla Walla
IR AP N CITRBIE 111305 STas siaia e lesein wilols) s 1o 576 4 mhetinta Sonial'e ...Stevens
SRBBY R CEBBIE [vs o DL o s ara v s 45 e e S e et e Okanogan
MeFarland Creek ....scsescassscesssnssses «+.Okanogan
MeBAGW 'GUICH! CTee0 i s s v nsiiasvannsbtleeinhess Garfield
Safety Harbor Creek and tributaries ............. Chelan
o bR SRRl NI Sl O R R R Chelan
BEONBURIECEIE | 00 v iavresaini i an srsiae piesete iy Walla Walla
RERRRWAY, EEEVOD st ariinin o oraie/oio ssa WA i e B e A G Kittitas
VAT e T e S e R P e LR L «..Yakima
Similkameen River ......... Besesacnas oy s Okanogan
S e e R e e e R S Chelan
o b e T I I S L I Yakima

Determination proceedings have been completed on the following streams
during the present biennium:

Bull Dog Oreek: Stevens County. Tributary of Colville River. Report 0!
Referee flled showing 283 acres entitled to water for irrigation under 11 rights.

Corus Creek: Stevens County. Tributary of Columbia River. Report of
Referee filed showing 38 acres entitled to water for irrigation under 2 rights.

Johnson Creek: Okanogan County. Tributary of Okanogan River. 436
acres of land entitled to water for irrigation under 22 rights. Costs assessed
against water users amounting to $724.82, Water Right Certificates issued.

Salmon Creek: Okanogan County. Tributary of Okanogan River. 5000
acres of land entitled to water for irrigation under 55 rights. Costs assessed
against water users amounting to $312.72, Water Right Certificates issued.

’I‘homp-o'n Creek: Okanogan County. Tributary of Methow River. Report
filed showing 254 acres of land entitled to water for irrigation under 9 rights.

Wolf Creek: Okanogan County. Tributary of Methow River. Report filed
showing 1652 acres of land entitled to water for irrigation under 9 rights.
—3 i 1 Jo
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COOPERATIVE HYDROGRAPHIC WORK.

R. K. TIFFANY, Supervisor.

The legislature appropriated $10,000 for cooperative hydrographic work
during the biennium. This was expended in cooperation with the U. 8. Geo-
logical Survey under direction of the District Engineer, G. L. Parker, located
in Tacoma. The actual work of stream measurement, compilation of data,
ete., is done by the trained experts of the Geological Survey. The selection
of the streams upon which work shall be done and fhe character of hydro-
graphic investigations to be made is determined by mutual agreement be-
tween the Supervisor of Hydraulics and the District Engineer,

Seventy-eight gaging stations were maintained and 602 stream measure-
ments made during the year. Other concerns cooperating in the stream
gaging work are as follows:

U. 8. Indian Bervice,

U. 8. Bureau of Reclamation.

Inter-county River Improvement Commission,
Skagit County.

City of Aberdeen.

City of Everett.

City of Seattle.

City of Tacoma.

Interurban Land Company.

Northwestern Electric Company.
Northwestern Power & Light Company.
Puget Bound Power & Light Company.
Sound Power Company.

Washington Water Power Company.

‘W. F. Crowe.

Chelan Electric Company,

Grays Harbor Rallway & Light Company.

The funds available are by no means sufficient for all work that could
be done to advantage, making it necessary to select those streams where
development is most eminent and where information is necessary to deter-
mine the size and feasibility of various power and irrigation developments.

There is handled thru the District Office of the Geological Survey a large
amount of work other than stream measurement which has a more or less
direct bearing upon development of the State’s water resources. This
includes power site surveys to determine the available fall, location and
capacity of feasible reservoir sites, ete.

Total expenditures thru the District Office of the U. S. Geological
Survey during the biennium were approximately $29,300. This does not in-
clude the cost of publication of water supply papers during the period
amounting to about $4,900.

1t would be of great advantage to the State if this work could be carried
on at a much more rapid rate and if water records could be secured on many
streams not nmow covered on account of lack of funds. No engineer can
gafely recommend and no banker approve a power project without fifteen
to twenty vears’ record of stream flow. The tragedy of an irrigation de-
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velopment without sufficient water supply data has been exemplified on more
than one project in this State. The skeletons of thousands of orchard trees,
the wrecks of scores of deserted homes—mute witnesses of past mistakes—
plead earnestly the cause of better information as a basis for future projects.

OTHER HYDROGRAPHIC WORK.

Records of stream flow are usually made for the “climatic year’’ ending
September 30th. The unusually low precipitation in the fall of 1925 and
the winter and spring of 1926 indicated that the climatic year of 1925-1926
would be one of the lowest of record.

There are hundreds of potentially useful streams in the State on which
few if any records have been made. For most water projects the low-water
flow is a controlling factor, and it was therefore deemed wise to secure as
many low-water measurements as possible during this climatic year. Two
hydrographers were therefore kept in the field during the months of August
and September. Five hundred eighty-six miscellaneous stream measure-
ments were made, most of these being on small streams where there is some
probability of early development and on which no regular records have been
kept. A record of these and similar previous measurements is available
to anyone interested, but the measurements are not of sufficient general
interest to warrant publication. A general description of most of these
streams giving the character of water-shed, present and potential develop-
ment, and miscellaneous stream gagings was published in Bulletin No. 2
of this Division, copies of which are still available.

RECEIPTS FOR THE BIENNIUM.

Oct. 1, 1924 to|Oct. 1, 1925 to
Sept. 30, 1925 | Sept. 30, 1926

BRI PO . ok 7o it s dn wh S T e st s o ,430 0O $1,985 00
(New Water Rights) o

Additional Examination Fee......v..iveceuesrerrrnniinsiisesrennsssssslisssissssmmnnn, 1,781 50
(Under amendment passed by 1025 Legislature)

BT and BACOIAINE: PO L .. .o oevavsnssi donn s basth o il 1,006 06 8,580 11

Filing and Recording Certificates. ... .. AR AN, 1 58 10 95 50

Migcellaneous Copying and RECOTAINE................ooooononoo it 123 06 162 07

Extension of Time for Beginning Construetion.,..... .. .. .07 == 24 45
(Under amendment passed by 1926 Legislature)

Miscellaneous Engineering Services, OtC................................ 35 18 38 00

Adjudication of Water RIGhts.................coommmim 000" %5 13 1,802 27




_‘ 68 Land Settlement Adjustment Board

WHITE BLUFFS-HANFORD STATE LAND SETTLEMENT PROJECT
O. W. Karney, Chief Assistant Director. _

Chapter 188 of the Laws of 1919, known as the Land Settlement Act,
carried with it an appropriation of $150,000 out of the reclamation revolv-
ing fund to be used for the settlement of portions of the undeveloped lands
of the state of Washington by citizens of the United States, preference in the
gelection of settlers to be given to ex-service men.

As this appropriation was deemed insufficient by the Reclamation Board
and therefore not expended, it was reappropriated by the 1921 Legislature
with a like amount. The Department of Conservation and Development, to
which were assigned the duties and powers of the Reclamation Board, made
an investigation of various projects offered for settlement throughout the
state, and on November 11, 1921, selected White Bluffs-Hanford as the loca-
tion for the land settlement project. Fifty-eight tracts of approximately
twenty acres each were purchased and prepared for settlement prior to March
31, 1923,

The 1923 Legislature appropriated $365,000, with which to increase
the number of farm units to one hundred, assist the settlers in the purchase
of milch cows, and to provide for supervision.

At the beginning of the biennium, October 1, 1924, there were one
hundred two farm units of approximately twenty acres each embraced within
the White Bluffs-Hanford State Land Settlement Project. These tracts were,
for the most part, equipped with a set of buildings, consisting of a three-room
plastered house, a barn and chicken house. There were individual irrigation
systems on each tract, consisting of a well equipped with a pump and electric
motor, and either a creosoted wood stave pipe or vitrified clay pipe distribu-
tion system. In many cases the State had also fenced and leveled the tracts.

Contracts were entered into with the settlers which provided for the
repayment of all moneys expended on the tracts by the State, including an
arbitrary charge of $20 per acre for supervision, by the down-payment of
ten per cent of the price of the land and the cost of the improvements, other
than the pump and motor, upon which an initial payment of forty per cent
of the cost was required. The balance of the contract price was made payable
as follows: one dollar on the principal and interest at four per cent per annum
on deferred payments for the first three years of the contract, and the balance
of the principal amortized at four per cent in twenty equal yearly payments.

Of the sixty-nine settlers on the project, all but six were ex-service men.

As work was completed on all tracts which had been sold under contract,
and the other tracts, though in most cases ready for gettlement, being un-
occupied, the present administration closed the White Bluffs office on May 11,
1925, dispensed with the services of the Project Manager, and stopped all
further work on the tracts.

The total investment of the State in the tracts was $4 88,497.43, an
average of $4,789.19 per tract, The State’s investment in unsold tracts was
$132,437.95, an average of $3,895.23 per tract.

Land Settlement Adjustment Board
The settlers, through their representatives, appeared before the special
session of the 1925-1926 Legislature with a request for an adjustment of

their contracts with the State, alleging misrepresentation of facts by the
State.
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This resulted in the passage of a law (Chapter 62, Session Laws of
1925-1926) creating a Land Settlement Adjustment Board with power to
make such adjustments in the contracts or such settlements with contract
holders as it deemed advisable. The board was also empowered to appraise
and dispose of the balance of all property affecting this project.

The board thus provided for consisted of Mr. Erle J. Barnes, Director
of the Department of Conservation and Development; Mr. Andrew Semple
of Spokane, Washington, appointed by the Speaker of the House: and Mr.
G. J. Morrison of Colville, Washington, appointed by the President of the
Senate.

A thorough investigation was made of the land settlement project, the
board taking up each individual tract and each individual settler's case
separately. A synopsis of the report of the board is given herewith.

Synopsis of Board's Report

Negotiations between the board and the settlers resulted in the State
giving quit claim deeds to all settlers but six. Sixty-one tracts at a total
investment of $347,724.69, an average per tract of $5,700.40, not taking
into consideration the cost of administration, were deeded to the settlers for
a consideration of $1.00 each. In addition three settlers accepted cash in
lieu of deeds, these amounts being $800.00, $1,250.00 and $650.00. Two
settlers rejected the board’s proposals and are still holding their tracts under
the original contract. .

Unoccupied Tracts

The board then made an appraisal of the thirty-nine unoccupied tracts,
and placed a valuation of $34,925.00 thereon.

The unoccupied tracts were offered for sale by publication of a notice
in the Hanford Herald for five weekly issues prior to the date of sale, and by
posting the notice of sale for the same period in the office of the County
Auditor of Benton County. The sale was held at Prosser, Washington, by
the County Auditor of Benton County, at the Court House, at ten A. M.,
June 1, 1926, the State realizing $48,210.00 from the sale of the tracts, or
$13,285.00 more than the appraised value.

The terms of sale were one-tenth down, the balance in nine equal annual
payments, with interest at six per cent per annum on deferred payments, the
contract due date being June 1st of each year.

To date final payment has been received by the Department for Tract
No. 58 and a warranty deed issued therefor to Harrison 0. Fletcher of White
Bluffs.

Conclusions of the Board

“The board believes that the whole land settlement scheme is un-
economie, un-American, socialistic, paternalistic, and contrary to the best
interests of the settlers and State; that any artificial settlement of farm land
is unwarranted and harmful; that the natural law of supply and demand will
in the future, as it has in the past, furnish ample farmers and ample farm
products; that, certainly, until the time arrives when a farmer can gain a
fair livelihood from the land and find profitable markets for his erop, there
is no need for more farms or farmers.

“The board further believes that the whole scheme of financial State
or Government aid to individuals, organizations or corporations, is funda-
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mentally wrong and can only result in disaster; that the individual must be
self-reliant, and not dependent upon the Government for financial support;
that the rmlslr reason that our country exists today is because of the inde-
pendent self-reliance of our forefathers; that the present tendencies to ape
the old customs of Europe would, if persisted in, finally result in the old
order of things—Ilandlord and tenant—which is, in effect, financial gervitude
for the farmer.”

Signed by Erle J. Barnes, G. J. Morrison and Andrew Semple, the Land
‘Settlement Adjustment Board.

Final Liquidation

The remaining work to complete the final closing out of this project is
the disposal of two twenty-acre tracts of land which were unsuitable for de-
velopment, and the sale of miscellaneous equipment and material. It is
proposed to handle the final details so that the affairs of this project can be
cloged by the end of the present year.

FINANCIAL STATEMENT STATE LAND SETTLEMENT ADJUSTMENT BOARD
SEPTEMBER 30, 1926

ADPPropriation ..cceevsiiieiiiinaseairas s caa s $10,000.00
Expenditures: -
L R B I e ey e N S M e st WD 2 e i et s w4 i wiwnnra bl $908.00
PTraveling EXDENSE .cu.qeveresssronssassessrsnvissssasssnss 200.67
Subsistence and Lodging ........v00000: T e S 323.50
Office EXDONBE .oirsssrasarancsnssunsassannes b e 6.55
Telephone and Telegraph .........ccvieescsssrranansannanes 2.10
POREAZD | = viss v oo ol siatolusioi n s baceissie $a8 a5 basineswnsibesae st .83
Miscellaneous BEXDENBE .....cccsvevessssssssassnsossransans 121.67
Reimbursement to Settlers .......ccieveiiiinvrirreinnans 2,955.56
Balance September 30, 1926 ......c.voieviransntsissiancannen 5,391.22

$10,000.00 $10,000.00
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DIVISION OF RECLAMATION.
C. W. Karney, Supervisor,

The agricultural area of the State of Washington aside from Eastern
‘Washington wheat lands is almost exclusively the result of reclamation. This
in the arid central portion of the state has been accomplished through irriga-
tion of lands formerly desert. Such desert land not subject to irrigation has
a present value of $§1 to $5 per acre for grazing purposes. The reclaimed
land -is valued at $150 to $2,000 per acre and produces crop returns ranging
from $25 to upward of $500 annually.

In Western Washington large areas of the most valuable lands in the
state, formerly having little value because of river floods or tidal overflow.
have been reclaimed by diking or drainage.

In both Eastern and Western Washington the saw and ax of the pioneer
have been followed by the mattock and char pit of the would-be farmer, and
many thousands of acres of stump land have been reclaimed and developed
into prosperous and productive agricultural land.

This process of reclamation has been slow, tedious and costly—costly in
the labor and dollars usefully expended, even more costly in the wasteful
results due to uneconomic methods of doing the work and lack of proper soil
selection.

The wheat area of the State cannot be very largely extended. Further
addition to the agricultural area can come only thru reclamation. A reali-
zation of this fact and a desire to make sure that agricultural development
within the State should keep pace with its industrial and commercial growth
prompted the enactment by the Legislature of 1919 of our State Reclamation
Law, This law is based on the proposition that the State should encourage,
direct and aid in the reclamation of its waste land. It recognized the fact
that most reclamation projects during their development stage do not offer
bankable security and assumed that the State should undertake to carry
the investment in reclamation projects during this development period, to
give expert direction and assistance until the project is on a sound financial
basis and then resell its securities, thus causing the State Reclamation Fund,
in theory, to revolve.

The law has been in operation for seven years. It was recognized at the
time of its enactment as an experiment and some losses were to be anticipated.
Moderate losses of State funds raised by direct taxation might perhaps be
excused if there could be shown on the credit side of the account any real
development,

But what does the record disclose? Not only losses of State investments
running into millions but actually negative results so far as real reclama-
tion is concerned. Not a single new project has been established on a firm
footing. On several projects that were new or substantially so a debt has
been created so great that the landowners can not see their way out and
instead of increased settlement it has been the reverse—many homes
deserted and the land again turning to desert.

The remaining reclamation projects in this State are nearly all high
cost projects, the estimated cost varying from $100 to $300 per acre. There
are few if any new projects—irrigation, diking or drainage—in the State



72 Division of Reclamation

today that can fairly undertake to meet these high costs plus interest charge
of gix or seven percent, plus operation and maintenance cost, plus other
overhead expense from the very beginning of the construction period, as our
State Reclamation Law contemplates.

True, some existing projects were helped thru being able to borrow
from the State money needed for extensions or renewals, at lower rates than
they could have secured elsewhere. But this assistance to established projects
was probably not contemplated in the original State Reclamation Act, and
it was cut off from the district most in need of it by an amendment passed
by the Legislature of 1923 which limited investment of the State Reclama-
tion Fund to those districts which should be found by the Director to be “in
sound financial condition”., This amendment has made it mandatory upon
the Director to refuse during ‘the biennium, to purchase the bonds of some
districts voted for betterment and extension work because of the fact that
these districts, on their own book showing, were not financially sound.

For the coming biennium at least, it is believed that the activities of

the Division of Reclamation should be confined largely to friendly cooperation

. with those districts already organized and in need of help, and to study of

the general situation as to reclamation, private, State and Federal, with a

view to the adoption of a sound and progressive State policy in regard to

this very important phase of State development, one that will profit by the

experience of the past and that will eventually result in the selection and

construction of future projects on a basis that will permit the average gettler
to make good.

The extent and rate of demand for future reclamation will depend
largely on the industrial and commercial growth of the State and of the
markets within our trade territory. This being true, it would seem that the
State might properly, at the present time, undertake a thorough and com-
prehensive industrial survey with a view to determine what natural re-
sources may be presently or prospectively de¥veloped into profitable industries.

The Department of Conservation and Development should be in a posi-
tion to furnish to prospective investors definite information as to sources,
quantity and quality of raw materials; available statistics on the production
of present industries, market outlets, freight rates and so forth, so that new
industries for which there is a real need may be encouraged, and conversely
those which would bring about undue competition in lines already well de-
veloped would be advised of the situation and their activities perhaps di-
verted to other channels.

The principal activities of the Division during the biennium are des-
cribed as follows:

WHITESTONE RECLAMATION DISTRICT, OKANOGAN COUNTY.

Under contracts dated July 18th, 1922, and September 8th, 1924, the
department contracted to purchase the district’s bonds in the amount of
$900,000 par value and to plan and supervise the construction of the irriga-
tion system. In the spring of 1925, with the construction fund nearly ex-
hausted, the district’s storage dams, the main supply conduits and principal
laterals were completed to such an extent that water was being carried from
Toats Coulee Creek to Horse Spring Coulee and Spectacle Lake storage
reservoirs, while water from Sinlahekin Creek was being stored in Blue Lake
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reservoir. The Sinlahekin canal, built to convey water from Sinlahekin
Creek to the project, could not yet be used as portion of it required con-
crete lining before water could be turned in.

On account of very serious leakage developing under and through the
foundation of the Horse Spring Coulee dam, it became necessary to dis-
continue the attempt at storing water in this reservoir. Throughout the
remainder of the season, water was delivered to the Enterprise and Spectacle
Lake units only.

As the Horse Spring Coulee unit of the project depends on Horse Spring
storage for most of its water supply, the Director at once named a board of
four engineers to investigate and report upon the feasibility of remedying
the situation at the Horse Spring dam and otherwise report upon the project
in general. After making a thorough examination of foundation conditions
by diamond borings, the board found that depth to bed rock was so great
that an impervious cut-off connecting the dam with bed rock would be
economically prohibitive. It was pointed out that certain experiments might
be conducted to ascertain the feasibility of reducing the leakage to a
tolerable amount by means of a clay blanket sluiced onto the valley floor
immediately above the dam. As the distriect funds available for construe-
tion were about exhausted no attempt has so far been made to improve con-
ditions at the dam.,

Exhaustive water supply studies made by the engineering board indicated
that the available water supply would be sufficient for about 5180 acres in
case Horse Spring dam could be made serviceable, while without this reser-
voir only 2500 acres can receive the full supply. It was, however, pointed
out that some 3,000 additional acres in Horse Spring Coulee might be served
with early spring and summer water sufficient to grow certain profitable
Crops.

The cost of the engineering investigation, to the extent of $2500, was
borne by the department’s special investigation fund.

Under the circumstances, the department realized that the district would
be unable to ever repay the state 4he full amount expended for the acquisi-
tion of rights and the construction of its irrigation system. Upon being fully
advised of the situation in the Whitestone district, the legislature enacted
Chapter 138, Extraordinary Session Laws of 1925, which empowers an irri-
gation district and the Department of Conservation and Development to meet
a situation such as exists on the Whitestone project. Under authority of
this enactment, the district and the department have determined that the
irrigable area, as matters now stand, is 2207 acres, and that the Horse Spring
Coulee lands will, for the present at least, be excluded from the district and
relieved of all assessments. Tentatively it has been agreed that the district’s
indebtedness to the state shall be reduced to $100.00 per acre of irrigable
area, inclusive of $30,195.00 which the state paid to the distriet during this
present year to be used for the completion of the Sinlahekin canal. It has
also been agreed that title to any early water available in excess of that re-
quired for the 2207 acres at present being deemed irrigable, together with
the right to convey such excess water through the district’s conduits, shall
revert to the state. Until the state decides to put this early water to bene-
ficial use by means of storage or otherwise, the district is empowered to sell
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it to land owners from year to year at such price per acre-foot as may be
agreed upon between the district and land owners.

This clause will enable the state, if and whenever conditions may war-
rant, to attempt sealing of Horse Spring dam and if successful to place Horse
Spring Coulee lands under water. Should the attempt at such sealing fail,
then arrangement may be made to deliver spring and early summer flood
waters to these lands, thus enabling them to produce good grain crops and
probably two crops of alfalfa, as well as certain other profitable crops.

Either one of these methods would mean additional returns to the state
and a corresponding reduction in the loss which the reclamation fund must
inevitably suffer by reason of the Whitestone venture.

Water from Toats Coulee Creek was delivered to the Enterprise and
Spectacle Lake units during the 1926 season.

OTHER IRRIGATION DISTRICTS.

During the biennium the department has completed all contracts entered
into during former bienniums by taking final delivery on district bonds as
follows:

Wolf Creek Reclamation Distriet........... par value $100,000
Wenatchee Heights Reclamation Distriet.. ” pie 20,000
Methow Valley Irrigation Distriet.......... L] T 20,000
White Salmon Irrigation District.......... e i 35,000
Spokane Valley Irrigation Distriet.......... i P 15,600
First Creek Irrigation District.............. o z 22,600
Icicle Irrigation District..........coc0uuvenn x s 250,000

Construction work on these projects had been largely completed at
the beginning of the present biennium, with the exception of Wenatchee
Heights Reclamation District. The major work on the enlargement of the
Wenatchee Heights storage dam has been completed during the present
biennium.

DRAINAGE DISTRICTS.
Consolidated Drainage Improvement District No. 101, Thurston County.

This drainage improvement was made in 1920 and 1921 with funds
obtained from sale of $79,500 in bonds to the reclamation revolving fund.
Partly on account of the general agricultural depression, but possibly more
due to misunderstanding of the situation on the part of the land owners,
assessments against the lands were generally permitted to become delinquent
to such an extent that the state was confronted with the possibility of fore-
closure proceedings against the lands in order to protect its investment.
Sometime prior to the extraordinary legislative session of 1925, the land
owners finally realizing their predicament, petitioned the department for
some measure of relief, which the department had no authority under law
to grant. The situation having been brought to its attention, the legisla-
ture enacted Chapter 140, Laws Extraordinary Session of 1925, which, under
conditions such as existed on this project, empowers the director of conser-
vation and development to cancel interest and extend time of payment over
a period not exceeding five years.

Exercising the authority granted by this act, the department has, by
contract with the board of county commissioners, cancelled interest for five
years and extended the time of payment of the bonds over a like period.
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The lands of this district, consisting of some 1700 acres,.are mainly
first class, the drainage, while not in all instances entirely adequate, is suffi-
cient to permit the improvement of the major part of the area, and with the
relief provided the district should be able to work its way out.

Drainage Improvement District No. 8, Thurston County,

This improvement, completed in the summer of 1924, was made with
funds obtained from the reclamation revolving fund under a contract to
sell $12,000 par value of bonds to the state. Certain legal faults in the
distriet’s proceedings delayed the final delivery of the bonds to the state.
This has now been remedied, approximately 30 per cent of the cost has been
paid by the land owners in cash, with a probability of further cash payment
on or before October 30th, 1926. After that date the state will accept
distriet bonds to cover the unpaid balance.

Diking and Drainage Improvement District No. 4, Wahkiakum County.

-During the 1922-1924 biennium the department contracted to buy
$95,000 par value of bonds from this district, contingent upon the approval
by the Attorney General of the perfecting of the district’s legal status, which
was in a chaotie condition. Subsequently, the Attorney General ruled that
the contract was void for the reason that the district at the time the alleged
contract was signed did not constitute a legal district, and upon finding by
investigations that the distriet lands furnished inadequate security for the
proposed bond issue, the department declined in the spring of 1925 to
finance the distriect.

BURBANK IRRIGATION DISTRICT.

The Burbank Irrigation District has been handicapped for some years
by reason of extremely low water in the Snake River which has made it
impossible for the district to divert into its power canal sufficient water to
operate its hydraulic pumping equipment.

The directors of the district with the principal bondholders and other
creditors, have been considering plans for improvement of this condition.
The first essential was to secure a permit from the Federal Power Com-
mission for extension of the timber and rock crib dam at the head of the
power canal. Application to the Federal Power Commisgion for an amend-
ment of the district permit, accompanied by the necessary maps and plans,
was prepared in this office by Mr. Lars Langloe, and the application was
approved by the Power Commission.

Several meetings of the interested parties have been held, representa-
tives of the Division being generally in attendance, and a Financial Com-
mittee was organized and authorized to develop plans for refinancing the
project on the basis of developing sufficient power at Five Mile Rapids in
Snake River not only to pump water for the Burbank Distriet but also for
the irrigation supply of the Attalia and Franklin County (Pasco) Districts
and possibly for the Kennewick Highlands.

The engineering plans are to be prepared and the work supervised by
the Division of Reclamation, and the financial plan is to meet with the
approval of the Director of the Department.
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LIST OF IRRIGATION AND DRAINAGE DISTRICT BONDS OWNED

AS OF SEPTEMBER 30, 1926.

NAME Par Value Cost

Methow Valley Irrigation District $20,000 $18,000
Kennewick Irrigation Distriet ....... 199,500 179,550
Spokane Valley Irrigation Distriet 28,500 25,660
Burbank Irrigation Distriet....... 44,000 89,600
Yelm Irrigation District............ 5,000 4,500
Franklin County Irrigation Distrk:l: No 1. 142,000 127,800
First Creek Irrigation Distri 22,500 20,250
Icicle Irrigation Distriet.......... 250,000 225,000

te Salmon Irrigation Distriet 35,000 1,500
Wenatehee Hghts. Reclamation Distriet. 20,000 18,000
Wolf Creek Reclamation District . 100,000 90,000
Consolidated Drainage Improvement Distriet No. 101-2............. 79,500 77,115

TPOERIE ooovsssiorssasbnsrnnnissannesssapaunsssssssssanssasssnsssnnssns 046, 000 $856,960

ADVANCES TO DISTRICTS FOR WHICH BONDS HAVE NOT BEEN RECEIVED

AS OF SEPTEMBER 30, 1926.

NAME

é

Accrued Inte'st
to Sept. 80, 1926 Total

Consolidated Drainage Improvement Dist. No. 1012
Drainage Imp. District No. 8, Thurston County
Drainage Imp. Distriet No, 6, Thurston County..
Greater Wenatches Irrigation District...........
Methow-Okanogan Reclamation District.
Methow Reclamation Distriet.............
Methow Valley Irrigation Distriet.. P
Whitestone Reclamation Distriet........ccvevveiennannes

Blg canron
FEERET T
5| sERRRBBR
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ArpENDIX I.

KITTITAS LAND SETTLEMENT CONTRACT AS ORIGINALLY SUB-
MITTED TO STATE DEPARTMENT OF CONSERVATION AND
DEVELOPMENT.,

Department of the Interior—Bureau of Reclamation.

Yakima Kittitas Project—Washington.

Art. 1. THIS AGREEMENT, made this................ ....day of
192..., in pursuance of the act of June 17,
1902 (32 Stat., 388), and acts amendatory thereof or supplementary there-
to, all herein styled the reclamation law, between the United States of
America, herein styled the United States, acting in this behalf by..........
sasssssasssasssssssansss, Secretary of the Interior, herein styled the
Secretary; and the State of Washington, acting in this behalf by the De-
partment of Conservation and Development, pursuant to its applicable laws,
hereinafter styled the State.

Witnesseth:

Explanatory Recitals,

Art. 2. Whereas the United States has heretofore constructed reser-
voirs of the Yakima project, from which 260,000 acre-feet of stored water
for each irrigation season is to be fuinished the Kittitas Reclamation Di-
strict; and

Art. 3. Whereas the Distriet desires the United States to construct
for its benefit certain additional irrigation works consisting of a diversion
dam in the Yakima River and a canal system with other structures in con-
nection therewith; and

Art. 4. Whereas under date of........... Sl utisminliniCE e .form of
proposed contract between the United States and the District tor the con-
struction of the works last described was tentatively approved by the Sec-
retary, and said contract will be duly executed when all requirements of
law have been fulfilled and all necessary conditions met; and

Art. 5. Whereas the act of Congress approved March 3, 1925, entitled
““An act making appropriations for the Department of the Interior for the
fiscal year ending June 30, 1926, and for other purposes” (Public No. 580,
68th Congress; 43 Stat.....), makes an appropriation of $375,000 for the
construction of the works described, with the proviso that no part of the
funds so appropriated shall be used for construction purposes until a con-
tract or contracts shall have been executed between the United States and
the State of Washington for the development and settlement of the lands
to be irrigated, including the selection and financing of settlers:

Now, Therefore, it is hereby agreed as follows:

Art, 6. That the State shall and does hereby assume the duty and
responsibility of promoting the development and settlement of the Kittitas
division of the Yakima project after completion, including the subdivision
of lands held in private ownership by any individual in excess of 160 irri-
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gable acres, the securing, selection and financing of settlers to enable the
purchase of the required live stock, equipment, and supplies, and the im-
provement of the lands to render them habitable and productive.

Art. 7. The State shall and does hereby agree to provide the funds
necessary for this purpose and to conduct operations in a manner satis-
factory to the Secretary of the Interior.

Art. 8. This contract is subject to appropriations being made by the
state legislature from year to year for funds sufficient for carrying out the
provisions of this contraet.

Art. 9. All work contemplated by this contract shall be conducted in
.close cooperation between the Secretary and the officials of the State, who
shall collaborate in formulating the necessary plans and procedure to ef-
fectuate the provisions and intent of this contract, and the law pursuant to
which executed.

Art. 10. No member of or delegate to Congress, or resident com-
missioner, shall be admitted to any share or part of this contract or to any
benefit that may arise therefrom. Nothing, however, herein contained shall
be construed to extend to this contract if made with a corporation for its
general benefit.

In Witness Whereof the parties hereto have caused this contract to be
executed the day and year first above written.

The United States of America

BY enivee o (5 uiy s snn Su e m et e
State of Washington
IR L o L AP R ialn e LRI

Attest:
Secretary of State.
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AppeExpix II.

KITTITAS LAND SETTLEMENT CONTRACT BETWEEN THE STATE AND
THE KITTITAS RECLAMATION DISTRICT INCLUDING CUN-
TRACT BETWEEN THE STATE AND THE UNITED
STATES, AS FINALLY EXECUTED

THIS AGREEMENT, made this 10th day of December, 1925, in pur-
suance of an act of the Legislature of the State of Washington, approved
by the Governor December 10, 1925, by and between the Kittitas Reclama-
tion District, an irrigation district organized and existing under and by
virtue of the laws of the State of Washington, hereinafter styled the “‘irriga-
tion district’” and the State of Washington, hereinafter styled the “state.”

WITNESSETH:

WHEREAS the United States has presented and tendered to ihe State of
Washington a certain contract under authority of an act of Congress approved
March 3, 1925, entitled “An Act making appropriations for the Department
of the Interior for the fiscal year ending June 30th, 1926, and for other
purposes” which contract is substantially in words, letters and figures as
follows:

Art. 1. This Agreement, made this........ ARY O e wvatallohal e mhbtus Soaran ainva a sle 2
192..., in pursuance of the act of June 17, 1902 (32 Stat., 388) and acts amendatory
thereof or supplementary thereto, all herein styled the reclamation law, between the
TUnited States of America, herein styled the United States, acting in this behalf
DA e el taim ods o oru) s ae cw-am e (o wia w o s oTuia , Secretary of the Interior, herein styled the
Secretary ; and the State of Washington, pursuant to its applicable laws, herzinaftar
styled the State.

WITNESSETH :

EXPLANATORY RECITALS.

Art. 2. WHEREAS the United States has heretofore constructed resef’voirs of
the Yakima Project, from which 260,000 acre—feet of stored water for each irrigation
season is to be furnished the District; and

Art. 3. WHEREAS the District desires the United States to construct for its bene-
fit certain additional irrigation works consisting of a diversion dam in the Yakima
River and a canal system with other structures in connection therewith; and

Art. 4. WHEREAS under date Of......covcurasesssssssonnnasicnsaan form of
proposed contract between the United States and the Distriet for the construction of
the works last described was tentatively approved by the Secretary, and said contract
will be duly executed when all requirements of law have ben fulfilled and all necessary
conditions met; and

Art. 5. WHEREAS the act of Congress approved March 3, 1925, entitled “An
Act making Appropriations for the Department of the Interior for the fiscal year end-
ing June 30, 1926, and for other purposes” (Public No. 580, 68th Congress; 43 Stav,
.......... ), makes an appropriation of $375,000 for the construction of the works
described, with the proviso that nmo part of the funds so appropriated shall be used
for construction purposes until a contract or contracts shall have been executed Le-
tween the United States and the State of Washington for the development and sottle- "
ment of the lands to be irrigated including the selection and financing of settlers;

NOW THEREFORE, It is hereby agreed as follows:

Art. 6. That the State shall and does hereby assume the duty and responsibility
of promoting the development and settlement of the Kittitas division of the Yakima
project after completion, including the subdivision of lands held in private ownership
by any individual in excess of 160 irrigable acres, the securing, selection and financing
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of settlers to enable the purchase of the required livestock, equipment, and supplies,
and the improvement of the lands to render them habitable and productive.

Art. 7. The State shall and does hereby agree to provide the funds necessary
for this purpose, but the State shall not be required to expend therefor an amount in
excess of §300,000, The State further agrees to conduct operations in a manner satis-
factory to the Secretary of the Interior.

Art. 8. This contract is subject to appropriations being made by the state legis-
lature from year to year for funds sufficient for carrying out the provisions of this
contract.

Art. 9. All work contemplated by the contract shall be conducted in close co-
operation between the Secretary and the officials of the State, who shall collaborate
in formulating the necessary plans and procedure to effectuate the provisions and in-
tent of this contract, and the law pursuant to which executed.

Art. 10. No member of or delegate of Congress, or resident commissioner, shall
be admitted to any share or part of this contract or to any benefit that may arise
therefrom. Nothing, however, herein contained shall be construed to extend to this
contract if made with a corporation for its general benefit,

IN WITNESS WHEREOF the parties hereto have caused this contract to be
executed the day and year first above written,

THE UNITED STATES OF AMERICA,

STATE OF WASHINGTON,
L] By ...... Sessems s ss st st et sasa st n A snaase e sy

AND WHEREAS, said irrigation district desires to obtain the benefits
of said act approved December 10, 1925, and to enter into the indemnity
agreement with the State as in said act provided.

NOW THEREFORE, in consideration of the entering into of said con-
tract with the United States by the State of Washington, and the benefits
and advantages acceruing to said district by reason thereof, and in pursuance
of a resolution by the Board of Directors of said district, at a special meet-
ing regularly called, the irrigation district does hereby contract and agree
to indemnify the state against any expenses incurred by the state and
to indemnify the state against all losses and damages which the state may
suffer by reason of entering into the foregoing contract with the United
States, and the said irrigation district does hereby contract and agree with
the state to repay to the state any and all expenses and any and all losses
and damages which the state may expend or suffer under said contract.

That upon the state annually furnishing to the district an estimate of
the amount of expenses likely to be incurred in the performance of such con-
tract; together with an estimate of future losses or damages that may occur
under such contract, the said district agrees to levy annually against all
property within said district an assessment in such amount as may be neces-
sary to repay the state such estimated expenses, losses and damages, and
to levy such assessments from time to time in such amounts as shall enable
the district to reasonably anticipate and promptly comply with the terms of
this contract, so that the district will at all times have sufficient moneys
available in “the indemnity fund” to promptly repay the state such expenses,
losses or damages, which the district agrees to repay to the state on demand,
‘provided, that if at the time of such demand the district has no money in
“the indemnity fund” to repay such expenses, losses or damages, it shall
be the duty of the district to cause warrants of said district to be issued for
payment of such indebtedness, which warrants shall bear interest at the rate
of six per cent per annum and be paid from moneys paid into said “indemnity
fund” by assessment as hereinbefore provided, and the district agrees to an-
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nually levy enough money to pay said warrants and the estimated expenses,
losses and damages hereinbefore referred to.

IN WITNESS WHEREOF the parties hereto have caused this contract
to be executed the day and year first above written.

KITTITAS RECLAMATION DISTRICT,

(Seal affixed) By FRED C. SCHNEBLY,
President.
JOHN N. FAUST,
Director.
HENRY RICHARDS,
Director.
Attest:
F. A. KERN,
Secretary.

STATE OF WASHINGTON
Department of Conservation & Development
Division of Reclamation.
By ERLE J. BARNES,
Director of Department of Conservation and Development.
Approved as to form this 11th day of December, 1925.

B. B. ADAMS,
Assistant Attorney General.
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COLUMBIA BASIN SURVEY.

WATER ALLOCATION.

The Legislatures of Washington, Idaho, Oregon and Montana in 1925
authorized the negotiations of an inter-state compact relative to uses of
waters of the Columbia River, and the Congress of the United States, on
March 4, 1925, gave approval to the preparation of such a compact and pro-
vided for the appointment of Federal representatives. The following appoint-
ments were made:

Members Representing
Col. W, J. Barden, Chairman........ceeenevenenennn: (2100 A R ST War Dept.
Dr. Elwood Mead, Comm. of Reclamation............ Washington...... Interior Dept.
Rhea Luper, State Engineer..........oooeeiiaeannnes BAlem. o o sesie e sans soanse Oregon
C. 8. Heidel, State Engineer........cocvvvvoecsscenns HeleNB. ...« svvssvanass Montana
W, G. Swendsen, Comm. of Reclamation.........c... BOLSE o o lativdin Satiodbia s pimion Idaho
R. K. Tiffany, Secretary, Supervisor of Hydraulics....Olympia............ Washington

At the request of the Secretary, G. L. Parker, Distriect Engineer, U. S.
Geological Survey, Tacoma, was assigned to assist the Board, giving such time
as his other duties would permit.

The state representatives were appointed during the first half of the
calendar year 1925. Representatives of the Federal Departments, however,
were not named until the spring of 1926.

Spon after the appointment of the representative for this State negotia-
tions were opened with representatives of the other states. Washington,
through the surveys and studies made in connection with the Columbia Basin
Irrigation Project extending over a period of six years, had fairly complete
information as to her needs. In the early correspondence it was stated by
representatives of both Idako and Montana that much additional information
would be required before they could deal intelligently with the important
and complex problems involved in their respective states. Montana had no
funds available for such studies. Idaho had a modest appropriation.

Three formal meetings of the Board have been called, as follows:

October 31, 192B.....cvvnronnesanassascacanans At Spokane
December T, 1920....ccounnnsnarcensssnsorannes At Seattle
July. 12, 1026.....cicvvvnvsnnsnocnasnasrinsnns At SBpokane

At the Seattle meeting Messrs. Swendsen, Heidel and Tiffany were ap-
pointed a sub-committee with instructions to agree, if possible, on the allot-
ment of water between the three states represented by them, and to report
back to the full Board. .

In order to furnish Mr. Heidel with essential information Mr. Parker
was induced to make an extensive study of power possibilities in Montana,
based on storage in Flathead Lake and Hungry Horse Reservoir. These
studies were completed and the results furnished to Members of the Board
gsome months ago. ]

Through Mr. Swendsen arrangements have been made for a topograph-
ical survey of shore lands around Lake Pend Oreille which will permit more
accurate estimates of storage capacity and overflow damages. This survey,
it is hoped, will be completed and maps available sometime during the com-
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ing winter. Mr. Swendsen is also having other studies made of the pros-
pective requirements in Idaho.

After the necessary information is in the hands of the Idaho and Mon-
tana representatives it must be studied by them and negotiations among the
three states again resumed before the sub-committee will be able to report
back to the Board.

POWER, MARKET AND ECONOMIC STUDIES.

Appropriations were made in 1925 and again in 1926 for further investi-
gation of the Columbia Basin Project. The Department early announced
that its policy would be to consider the Columbia Basin Project as a Federal
project and to take up only such further studies as would have approval and
cooperation of the U. 8. Department of Interior.

At a conference with Commissioner Mead of the U. 8. Bureau of Recla-
mation in Seattle on July 3, 1926, a plan for such cooperation was agreed
upon, as a result of which the following studies are now in progress.

1. Power Survey—To study hydro-electric power possibilities in con-
nection with the project with a view to determining whether power returns
might eventually effect a net saving in project cost, this survey to be made
by the State Department of Conservation and Development.

2. Economic and Production Survey—To be made by the U. S. Bureau
of Reclamation in cooperation with representatives of the Washington State
College. It is the purpose of this survey to study present production on the
land, the attitude of present landowners toward the project, the cost of pro-
duction of crops likely to be adapted to the project, the willingness of land-
owners to dispose of surplus lands at.satisfactory prices and terms, ete.  Six
typical areas of approximately nine sections each will be embraced in this
survey.

3. Market Survey—To be made by the State Department of Conserva-
tion and Development under the direction of Professor Dummeier, Department
of Agricultural Economics of the State College. The growth of markets for
crops to which the project will be adapted and the possibility of outlet for
additional crops will be the chief theme of this study. Investigations will
cover the Pacific Northwest territory, and in a large measure the Pacific
Coast within the market radius for general farm crops likely to be grown on
the project. The past growth and present trend of the commercial and in-
dustrial development of the Pacific Coast will be studied. Attention will also
be given to the probable outlet for certain special crops adaptable to the
region such as poultry and dairy products, fruits, ete.



LETTER OF TRANSMITTAL.,

Honorable Erle J. Barnes, Director,
Department of Conservation and Development,
Olympia, Washington.

Sir:

I have the honor to submit herewith the biennial report of the Super-
visor of Geology. This covers a period from April 1, 1925, to September
30, 1926. During the early months of this period the Division was in
charge of Dr. Solon Shedd who retired as Supervisor early in the summer
of 1925. The affairs of the Division were taken over by the present Super-
visor in September 1925. In the absence of specific records, the state-
ment of Divisional activities prior to September, 1925, is necessarily in-
complete.

1 wish to acknowledge with gratitude the courteous cooperation ex-
tended to the Division of Geology by members of the faculty of the State
College of Washington.

g Very respectfully,
College Station, HAROLD E. CULVER,
Pullman, Washington, Supervisor.
October 19, 1926.
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BIENNIAL REPORT OF THE SUPERVISOR OF THE
DIVISION OF GEOLOGY.

THE TWO PERIODS OF THE BIENNIUM.

For the purposes of this report the time covered may be divided into
two periods, the first extending from April 1, 1925, to September 15, 1925,
the second from the latter date to September 30, 1926. During the early
months of the first period the affairs of the Division of Geology continued
to be administered by Dr. Solon Shedd who retired as Supervisor early in
the summer of 1925. With the opening of the second period, the Division
of Geology was taken over by the present Supervisor.

ACTIVITIES OF THE DIVISION.

The work of the Division of Geology readily falls into the following
categories: (1) Geologic Studies (2) Topographic Mapping (3) Labora-
tory and Field Service (4) Collection of Mineral Statistics.

GEOLOGIC STUDIES,

Several types of investigation are included in this phase of the work
of the Division. Any classification of geologic studies will show certain
apparent omissions and duplications since the work involved in any one
type merges into that of other types. Geologic studies may be undertaken
with any one of the following aims in view:

(1) To determine the commercial importance of specific deposits in
a given district:

A study of this type serves to indicate the reserves and value of some
mineral substance in a limited area. Such an investigation was reported
in Bulletin 10 of the division publications, “The Coal Fields of Pierce
County."”

(2) To estimate the resources of the entire state in any one mineral
substance: .

This sort of investigation unites the study of limited districts and
furnishes a basis for reliable estimates of the State’s wealth in certain
lines. It is illustrated by Bulletin 27 of the division publications, “Iron
Ores, Fuels and Fluxes of Washington.”

(3) The mineral resources of a limited area:

In this type of geologic work a unit area such as a quadrangle or
county is selected and the relations of all geologic units determined. The
report of such studies introduces the general geology of the area in full as
a basis for the presentation of all available information as to the mineral
resources. This type has not been systematically undertaken by the Divi-
sion of Geology but it is exemplified by the U. S. Geological Survey Series
of Folios of which that on the Tacoma quadrangle is one.

(4) The delineation of detailed structures and stratigraphic relations
in limited areas: i

Exploration and development of districts containing an important
mineral deposit are often handicapped by complexity of structure or strati-
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graphy. In some cases detailed investigation of the deposit will reveal
the fundamental relations and point the way to commercial development
of the district. In many instances, however, this procedure cannot be
followed on account of unfavorable conditions. In such instances, the de-
sired result may be obtained by extending the investigation to areas of
favorable exposures where accurate delineation of the complex relations is
possible. The results of such studies although often obtained in regions
of no commercial importance can be applied to the valuable mineral de-
posits, making plain the relations which are otherwise obscure. Such re-
ports may be in themselves largely of scientific importance but ultimately
become immensely valuable in the production of mineral wealth.

(5) Determination of regional or state-wide geologic relations:

Like No. 2 above, this sort of investigation is state wide in scope and
serves to utilize in a broad and thorough manner the result of detailed
studies in limited areas. It is only through these investigations of wide
scope that the general relations controlling the origin and development of
our mineral deposits can be understood. Hence while purely scientific in
plan this type of studies has come to be recognized as of prime importance
in the exploitation of mineral resources of a region. The report of the
“Tertiary Formations of Western Washington’” which appeared as Bulletin
13 of the division publications belongs in this category.

Studies belonging in one or another of the above groups have been
undertaken in the past but attention has of necessity been centered on
those investigations in which specific results could be obtained in the
shortest possible time. As a result, the broader problems, the solution of
which demands the accumulation of large amounts of data, have received
little or no attention.

During this biennium no major geologic reports have been published.
On March 10, 1925, the Supervisor presented for publication the result of
two years’ field work in the Pasco and Prosser quadrangles, an area lying
largely in Benton County. Publication of this report was not immediately
possible and the manuscript was shelved until the spring of 1926. Since
then an abstract of this report giving the essential data and more important
conclusions has been prepared. This abstract in mimeographed form was
sent out with the engraved maps of the quadrangles as No. 1 of a new
series of publications under the general heading “Reports of Investigations.”

An inspection of the previous activities of the Division of Geology
emphasized the need of a general survey of the state in an attempt to de-
termine the proper fields for Divisional activities of the future. While
certain problems obviously merited attention, it seemed that a fair ap-
portionment of the Division funds between the several meritorious projects
could be made only on the basis of accurate knowledge of state wide con-
ditions. First hand data being essential to such an understanding the
whole of the field season was given over to the inspection of as large a part
of the state as could be covered. In the course of the field season the de-
tails of structure and stratigraphy were observed in selected portions of
nearly half the counties of the state, and the general geologic relations noted
over a much wider area. So far as time permitted mines, quarries, and
other industrial operations involving geology were visted. The results of
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this general reconnoissance are embodied in the recommendations presented
in this report.

TOPOGRAPHIC MAPPING.,

As early as 1893 topographic mapping had been begun in the State of
‘Washington under the auspices of the Topographic Branch of the United .
States Geological Survey. Unappreciated at first, these maps caused little
comment, but as soon as larger areas were covered the value of the maps
became more and more apparent. Ultimately there was developed a real
and specific demand for such maps and their preparation came to be recog-
nized as one of the chief funections of geologic organizations.

About 1910 there was formulated an agreement between the Federal
and State agencies whereby topographic mapping would be hastened, the
cost being equally divided between the two. TUntil the opening of the
present biennium the State of Washington has enjoyed this cooperation
and a total of more than 11,600 square miles has been mapped. Inde-
pendent mapping by the U. 8. Geological Survey, prior to and during the
period of cooperative activity, covers an additional area of nearly 21,000
square miles. The grand total mapped to date is thus over 32,000 square
miles, or about 469 of the State (plate 1). With the opening of the
present biennium, participation on the cooperative basis was denied and no
further topographic mapping has been done at State expense.

LABORATORY AND FIELD SERVICE.

One of the incidental but potentially important activities of the Divi-
sion of Geology is in response to the demand for assistance in determining
the value of mineral deposits. This service involves both field and labora-
tory examinations and requires considerable time and equipment. In this
way, however, invaluable service is rendered the State through the intel-
ligent direction of prospecting for, and utilization of, our mineral wealth.

In the past this phase of Divisional  work has received particular at-
tention and during this present biennium it has been continued and ampli-
fied in certain respects involving the cooperation of various departments of
the State College of Washington. The very limited time and funds avail-
able have precluded the possibility of meeting any but a very few of the
requests for field examination.

COLLECTION OF MINERAL STATISTICS.

This phase of Divisional activities corresponds in character to the work
of the Census Bureau and has for its objeet the collection and tabulation
of all data relative to the actual production of mineral wealth within the
State. Such data form the only practicable basis for the intelligent com-
parison and study of many phases of the mineral industry. For a number
of years past this Division has cooperated with the Federal agency in
charge of the collection of mineral statistics. By this means any duplication
of effort is avoided and the State receives the full benefit of the compila-
tion. This cooperation has been continued during the past biennium.

The appended table gives the mineral production for 1923 and 1924.
Although the figures are probably subject to some revision, they indicate
with sufficient accuracy the importance of the mineral industry in the
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State. It is to be noted that of the total of $21,000,000 production, more
than $20,000,000 are in the non-metallic group.

MINERAL PRODUCTION OF WASHINGTON FOR 1923 AND 1924,

1923 1924
PRODUCTS
| Quantity Value Quantity Value
Basalt, tons $320,632
Qlay ... 36,609
Coal, tons ......... 9,680,000
Ooke, Beehive, tons { ) A 280,934
Ou&e, by-produet, tons 31,081 237,148 (a) (a;
OODDET  civcvcenansansesssansunavsarssasanes (ai (a) (a) (a,
Diatom. earth, sh. toms. (b; Eb; 1,045 5
Gold (a a (a) (a)
Gmnrba, ‘gh, tons.. 56,410 A 29,700 a,7m61
Gypsum, 8h. tODB....c.ccivirriiiniansiiirinsssnsssssss]| sosnrninnns]onarinnnsnss (a) sa;
IrOn OT8.evsreenss ) UMDV L ATE (a) a
.| (a) (a) (a) (a)
tons . I 2,806 350,510 28,188 353,450
leestnne tons ot 53,540 116,248 46,420 108,156
Manganese and mamniteu'ws om, tons ............ 5, o
Marble, tons .... v 400 4,000 (a) (a)
eral waters.. (a) (a) ; N
Portland Oarlmnt. bnrrds . 2,852,871 | 4,988,022 | 1,842,113 | 4,347,387
Pulp and grindstones R A IR N e 421 87,580 (a) (a)
Sand arld gravel, sh. tons ..| 8,799,100 | 1,263,006 | 3,464,557 | 1,398,506
Sandsto! TONB. ,.cuves a a 2, 076
Biliea, qmrtz. gh. tons 8, 1,680
Silver ... : (a) (a) ca) (a)
Stone, miscellaneous (a) (a} 12, T4
................................................... (a) (a. (a) a)
MIBeellBNOOTUE (B) .eoserressssssnssssnssssasrvnnnsnssss|sossasnnnns 2,524,700 [.iovinnninen 1,837,776
TOBRT VRIS, ..t v nsonptasnnnsnenanssnensnien| nsabavsanass 901,289,707 | cvoassornss $19,158,050

8} Value included under “Miscellaneo
) Value and quantity for both years comb!ued under 1924
(e) Includes minerals indicated by (a).

RECOMMENDATIONS.

Geologic Studies: For nearly a quarter century, under the appropria-
tions made by the State Legislatures, geologic investigations in the State
have been actively prosecuted, first by the State Geological Survey and later
by the Division of Geology.

Of necessity much of the earlier work was of reconnoissance nature
whereby relatively large areas were covered in short periods of time. In
addition to these general studies, however, detailed reports of certain dis-
tricts were prepared. Bulletins such as No. 1 on the Republic area, and
No. 7 on the Index area show the results of these endeavors. These early
activities served to bring out the major features of the rather complex
geology of the State and the details of a few selected areas as well. It
should be recognized, however, that only a certain amount of the more
general investigations can be profitably undertaken. A stage is ultimately
reached at which the reconnoissance studies must be supplemented by de-
tailed work if the maximum benefit is to be obtained.

Inspection of the mineral industries of the State indicates that such a
stage has now been reached in our investigations. It is therefore neces-
sary for us to consider means by which we can be of further aid to those
who are honestly endeavoring to develop the mineral resources of the State.
With few exceptions the broader geologic relations of the known mineral de-
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posits of the State are fairly well understood. By contrast, there is
scarcely a district in which the prospectors and producers would not benefit
if the details of structure and stratigraphy could be put at their command.
We have already acquired and put into use the more general features but
lack the details without which further progress is slow if not impossible.

Geologic problems are rarely simple. By their very nature they in-
volve unknown relations underground and must be attacked by some in-
direct method. This is particularly true when details are sought for in
these cases the solution of a given problem frequently involves the cor-
relation of many apparently unrelated data. It follows that such studies
must progress slowly and may demand considerable time and effort.

Since the field to be studied is broad and complex it is particularly
desirable that the start should be made at an advantageous point. Two
general features of the work should be borne in mind; first the investiga-
tions should be planned so that the results of the early studies will be of
value for those undertaken later; and second work should be begun and
continued on both metallic and non-metallic deposits.

Among those metallic deposits which seem to merit attention may be
mentioned the well known lead-silver ores of the northeastern part of the
State, the copper ores in the Red Mountain and Sultan districts, the quick-
silver deposits of Lewis and other counties, and the manganese ores of the
Olympic belt. The non-metallic resources are in general simpler in their
geologic relations and are consequently better understood. Among the
outstanding exceptions to this general rule, however, may be noted the
magnesite deposits of the Chewelah district, the artesian water supplies
which constitute an important economic resource in various parts of the
State, and the potential oil and gas pools for which a diligent search has
been made in several localities during the past few years.

In addition to the non-metallic deposits noted, attention should be
called to a report on The Clays and Shales of Washington which was com-
pleted before April 1, 1921. This comprehensive study of one of Wash-
ington’s most important and valuable resources was based on very extensive
first hand investigation and the report presented for the first time a great
mass of data which will be of immense value to the clay industries. Accord-
ing to the original plan this work was conducted under a joint agreement
between the State Geological Survey, The Engineering Experiment Station
of the University of Washington, and the United States Bureau of Mines.
The companion report by Professor Hewitt Wilson of the University of
Washington was published several years ago and its popularity is attested
by the fact that the issue has been out of print for about two years.

The development of the clay industries in Washington in the five years
which have elapsed since this report was prepared necessitates some re-
vigion of the report in order that it may be brought down to date for pub-
lication. The budget includes an amount sufficient to cover the cost of the
revision and publication of this report.

In order that the geologic work be made to render full value for the
time and effort put into it, the geologic survey program calls for moderate
expenditures at first with somewhat larger requisitions in succeeding bien-
niums. Because of the status and character of the proposed investigations
it is recommended that two competent geologists in addition to the Super-



90 Division of Geoloyical Survey

visor be employed for the field season with suitable arrangements for pay-
ment for their office and laboratory work upon completion of their re-
ports. One of these men will devote his time to the study of metallic de-
posits and the other to non-metallics. For each geologist there will be
need of an assistant who can relieve him of a large amount of detail. At
least one additional car will be needed for the field work.

Inasmuch as it seems desirable to employ geologists on the summer
basis, permitting them to return to their regular duties for the winter
season, it is desirable to defer the selection of the precise areas for study
until arrangements can be completed with the available men, Assistants for
this work can readily be selected from the majors in Geology at the State
College and University. \

Topographic Mapping: The preparation of adequate maps takes rank
among the first duties of a State to its citizens. No activity yields greater
returns on the time and effort expended or produces results which are of
direct benefit to so many groups of people. The history of engineering in-
cludes innumerable examples of major benefit accruing through the utiliza-
tion of topographic maps. In almost any engineering project in which
topography is a factor the expensive preliminary survey occupying months
- of time can be done in the office at nominal cost. Indeed the feasibility or
impracticability of many projects can be determined from the inspection of
topographic maps. This, then, is the phase of activity of the Division of
Geology which is of outstanding importance at the present time and which
should engage the serious attention of the State.

If any evidence of the value of topographic maps were needed it is
found in the recent congressional enactment known as the Temple Bill
(H. R. 4522 68th Congress). So vigorous and wide spread was the de-
mand for the completion of topographic mapping of the several states that
this important bill was passed unanimously. It provides for the completion
of the topographic mapping of the United States in a period of about twenty
years. In order that the State may benefit in this extension of topographic
mapping, it is necessary that we enter into cooperative agreement with the
Federal Survey by which the cost of such mapping is shared on a 50-50
basis. Inasmuch as the mapping of the State of Washington is less than
half completed at the present time it is obviously necessary that cooperation
be begun without further delay in order that the work may be completed
under the provisions of the Temple Bill.

The following list of interests which will be served by the prompt com-
pletion of the topographic mapping of the State is impressive:

Irrigation projects Military considerations
Water-power development Aeronautics

Flood control and prevention 0il prospecting
Drainage engineering Geologic mapping
City water supplies Mining operations
Reclamation Service . Forestry work
Canal building (location) Soil mapping
Highway construction Valuation of land
Railroad building Land classification
Automobile travel Educational use
Post-route mapping City planning

Consideration of the above list explains and re-enforces the state-wide
demand for the continuance of topographic mapping.
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In most constructive work the finished product rarely even suggests
the preliminary steps upon which the whole is conditioned. So in the
construction of topographic maps the delineation of contours and streams
and roadways fails to indicate the foundation work. Before the topo-
graphic features can be sketched there must be prepared a set of primary
control lines and levels from which a net of triangulation and leveling sta-
tions can be made. This preliminary work must be carried to the areas to
be mapped from points already in the controlling net. Obviously the most
economic procedure is to continue mapping in areas adjacent to those al-
ready mapped. Indeed continuity of effort is the essential factor in the
formulation of a program of topographic mapping.

The delay incident to the completion of the mapping of the whole
State makes it necessary to consider the factor of immediate utilization as
well as economy in mapping in determining which areas are to receive at-
tention first. For the purposes of mining, lumbering, highway, drainage,
reclamation, and other such operations it is desirable that mapping be
completed in certain areas if this can be done with reasonable economy.

Reference to Plate 1 will show that most of the previous mapping
has been done on two scales, first the 15 minute quadrangle covering 15
minutes of latitude and 15 minutes of longitude, an area of about 200
square miles and published on a scale of 1:62500 or approximately one
mile to the inch, and second the 30 minute quadrangle including an area
of about 800 square miles and published on a scale of 1:12500 or approx-
imately two miles to the inch. For certain purposes the maps of larger
scale are really to be preferred but since those of smaller scale will serve
almost as well and can be prepared for approximately half the expense
per square mile, with very few exceptions the mapping of the State can be
advantageously prepared on the thirty-minute basis and it is therefore
recommended that the mapping for the next biennium be of this type.

Taking into consideration all known factors and following consulta-
tions with representatives of the topographic branch of the United States
Geological Survey the following tentative program for mapping has been
prepared and is recommended. Completion of the partially finished Che-
welah quadrangle followed by the topographic mapping of the areas listed
below the order of precedence to be determined by the necessities of map-
ping:

Colville quadrangle South Bend quadrangle
Eatonville quadrangle Crab Lake half quadrangle
Meskill quadrangle Boyleston quadrangle

Orient quadrangle

The completion of preliminary and final work on the quadrangles
noted in the foregoing program will occupy about four years time, accord-
ing to advance estimates. The total cost will be in the neighborhood of
$98,500. The estimate for each factor is tentative, but is sufficiently ac-
curate for present purposes. A detailed estimate correct to within about
109 will be prepared at an early date.

By entering into a cooperative agreement with the United States Geo-
logical Survey the State can cut this expense in half, making the total cost
to the State about $49,250. On the basis of four years for completion of
this piece of work this will necessitate appropriations of approximately
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$24,625 for each biennium. If the mapping of the State be continued at
this rate the whole area will be mapped in approximately 25 years. This
will bring the major portion of the mapping to completion within a period
contemplated by the provisions of the Temple Bill previously referred to.

Laboratory and Field Service: This phase of divisional activities
should be continued and should be enlarged to permit a greater amount of
field service. The budget submitted includes a small amount to permit
this extension.

Collection of Mineral Statistics: The demands of this feature of the
work of the Division are modest, little in addition to that usually expended
being requested. Part of the expenses for this work may be charged to
clerical help and in part may be presenfed under the head of Supplies,
Materials and Services.
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FINANCIAL STATEMENT,
From April 1st, 1925, to September 30th, 1926.

FUND APRIL 1, 1925, TO MARCH 81, 1926 | APRIL 1, 1926 TO SEPT. 80, 1926
Appropriat'n| Expended | Reverted |Appropriat'n| Expended| Balance
$5,410 00 | $3,057 83 $1,452 67 $4,350 00 | 1,760 65 | $2,589 35
90,000 00 | 851,588 28 8,461 T4 80,000 00 | 75,910 10 4,089 90
22,500 00 | 21,219 52 T8 A | i s
5,000 00 454 29 4,645 T1 2,500 00 | 1,685 18 814 82
10,000 00 5,000 00 5,000 00 |..ouiernnsnomsfosancansass .
%elm it 2 466 53 46858 |iesivinscnsoun)s
¥ phic_surv
co-op. With U, B. Govt..|.cvcoveuiennas A 5,000 00 | 1,114 75 3,88 26
Provisions of
RE—DYAPAOHE | i.oxveira]svassnsnsersoafisunsssotsnnslsosnarsansosss 5,000 00 |....000ee..| 5,000 00
Btate forest board.......|...ccesveenees R vk vy s P s P s 6,000 00 |..0coveenss| 6,000 00
REOLAMATION
REVOLVING FUND—-
Operations .......eeveenns 25,120 00 | 12,331 84
Special investigation 5,000 00 4,202 64
State land
settlement .............. 50,400 00 | 85,082 18
Land settlement
adjustment boa: 10,000 00 1,788 88
Columbia Basin survey 22,500 00 651 20
Contracts and bonds
purchased ........ 1,500,000 00 | 138,774 76
State forest board....... 6,000 00 386 36
B e s i a b s 4 sl 2% bl 25 b1
Hyrdranliem Coiiiiiiins]eisieanidaanes
b -1 I $1,752,422 04 |3305,000 24 31,446,452 80 | $408,336 17 [$08,680 88 (300,646 29

* Did not revert to treasurer.
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