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IN REPLY REFER TO: 

LETTER OF TRANSMI'ITAL 

DEPARTMENT OF THE ARMY 
WASHINGTON 25, D. C. 

Honorable John W. McCormack 

Speaker of the House of Representatives 

Dear Mr. Speaker: 

/ 

September 20, 1962 

I am transmitting herewith a favorable report dated 13 July 
1962, from the Acting Chief of Engineers, Department of the Army, 
together with accompanying papers and illustrations, on a survey 
of the Rogue River Basin, Oregon and California, authorized by 
Public Law 183, 74th Congress, approved 1 July 1935, and the Flood 
Control Acts, approved 22 June 1936 and 3 July 1958. 

In accordance with Section 1 of Public Law 534, 78th Congress, 
Public Law 85-624, and Public Law 87-88, the views of the States of 
Oregon and California, the Department of the Interior and the Public 
Health Service are set forth in the inclosed communications. The 
views of the Departments of Agriculture and Commerce, and the 
Federal Power Commission are inclosed. Pertinent replies of the 
Chief of Engineers to the above comments are inclosed also. 

The Bureau of the Budget in the attached letter to me dated 
18 September 1962, notes that cases are made in the report and 
accompanying papers for the assignment of operational responsibility 
for the proposed reservoirs in the Rogue River Basin to either the 
Corps of Engineers or the Bureau of Reclamation, and it would 
recommend that if the project is authorized by the Congress the 
terms of authorization permit later determination of the appropriate 
agency to assume the operating responsibility for the recommended 
project. 

After careful consideration of the matter of operational 
responsibility, I concur in the recommendations of the Chief of 
Engineers and I recommend authorization of the proposed reservoirs 
for construction, operation and maintenance by the Corps of Engineers. 

The Bureau of the Budget advises that while there would be no 
objection to the submission of the report to the Congress, no com
mitment can be made at this time as to when any estimate of appropri
ation would be submitted for construction of the project, if 
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authorized by the Congress, since this would be governed by the 
President's budgetary.objectives as determined by the then 
prevailing fiscal situation. A copy of the letter from the 
Bureau of the Budget is inclosed. 

1 Incl (dup) 
Rept w / acc,ompg 
papers & illus 
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Sincerely yours, 

Secretary of f,}~() Army 



COMMENTS OF THE BUREAU OF THE BUDGET 

EXECUTIVE OFFICE OF THE PRESIDENT 

BUREAU OF THE BUDGET 

Honorable Cyrus R. Vance 
Secretary of the Army 
Washington 25, D. C. 

Dea~ Mr. Secretary: 

WASHINGTON 25. D.C. 

September 18, 1962 

Acting Assistant Secretary Fitch's letter of July 27, 1962, submitted the 
proposed report of the Chief of Engineers on the Rogue River Basin, Oregon 
and California, authorized by Public Law 183, 74th Congress, approved 
July 1, 1935, and the Flood Control Acts approved June 22, 1936, and 
July 3, 1958. 

The Chief of Engineers recommends the development of the water resources 
of the Rogue River through the construction of reservoirs at the Lost 
Creek, Elk Creek, and Applegate sites for purposes of flood control, irri
gation, water supply, hydroelectric power, fish and wildlife enhancement, 
and general recreation. The Federal cost for construction is estimated at 
$106,700,000 with annual operation and maintenance charges estimated at 
$802,400. Local interests will repay all capital costs allocated to water 
supply, and will make arrangements with the Secretary of the Interior for 
repayment, under the provisions of Federal Reclamation law, of capital 
costs allocated to irrigation. The total costs allocated to the water 
supply and irrigation purposes are estimated at $22,569,000 for construc
tion, and $101,000 annually for operation and maintenance. The ultimate 
net Federal cost is, therefore, estimated to be $84,131,000 for construc
tion, and $701,400 for annual operation and maintenance. The stated 
benefit-cost ratio is 1.5. 

The report indicates that the repayment capacity of prospective irrigation 
water users ranges from 15% to 25%. .Consequently, the report recommends 
that irrigation costs in excess of the amount that irrigation water users 
could repay in a 50-year repayment period would be assigned for repayment 
from general power revenues of the Columbia River Fbwer System. We note, 
however, the report does not include any specific repayment plan for costs 
allocated to irrigation. We would expect, therefore, that at the time the 
Department of the Interior makes its recommendations for such water distri
bution systems as may be needed to utilize the irrigation storage water 
capacity of the reservoirs, these recommendations will include a detailed 
repayment plan for costs of both irrigation water supply storage and the 
distribution systems. 
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The Secretary of the Interior has expressed the view that operational 
responsibility for the three reservoirs deserves further consideration. 
He contends that the composition of project benefits, the influence of 
fishery requirements on basic releases and current comprehensive irriga
tion development activities of the Bureau of Reclamation in this Basin 
point to the desirability of assigning operational responsibility to that 
Bureau. 

In responding to the Secretary of the Interior's comments, the Chief of 
Engineers states that because dOvmstream flood threats would not be com
pletely controllable by construction of the reservoirs, the Corps of 
Engineers should maintain and operate the project to meets its flood con
trol responsibilities. 

The Bureau of the Budget recognizes merit in the views of both agencies 
but does not believe that this matter has received sufficient study to 
enable a decision to be made at this time. While there would be no objec
tion to the submission of the proposed report to the Congress, the Bureau 
of the Budget would recommend that if the project is authorized by the 
Congress the terms of authorization permit later determination of the 
appropriate agency to assume operating responsibility for the recommended 
projects. We request that our views on this matter be brought to the 
attention of the Congress in your transmittal of the report. No commit
ment can be made at this time as to when any estimate of appropriation 
would be submitted for construction of the project, if authorized by the 
Oongress, since this would be governed by the President's budgetary 
objectives as determined by the then prevailing fiscal situation. 

Sincerely yours, 

xa~-
~, Director 
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COMMENTS OF THE GOVERNOR OF OREGON 

MARK O. HATFIELD 

GOVERNOR 

Lt. Gen. Walter K. Wilson 
Chief of Engineers 
Department of the Army 
Washington 25, D. C. 

Dear General Wilson: 

OFFICE OF THE GOVERNOR 

STATE CAPITOL 

SALEM 10. OREGON 

March 29. 1962 

The Water Resources Board has completed its review of 
your report on a survey of the Rogue River Basin. Oregon and Calif
ornia. aa authorized by various congressional acta. Also reviewed 
by the Board were the reports of the District and Division Ensineers 
and the Board of Engineers for Rivers and Harbors. 

1 am pleased to concur in the findings of the Water le
sourc.s Board and would hope for authorization of this project by 
Conar ••• and appropriation of adequate funds to permit the start 
of construction At a very early date. 

The report adequately recognizes the benefit. which will 
accrue to municipal, irrigation, power development. recreation, 
fishery. and flood control uses of the waters of the logue liver 
and its tributaries. We are particularly grateful for recognition 
of the requirements of the fishery resource and would hope for Con
gressional approval of recommendations of the Fish Commi.s1on of 
Oregon and the Oregon State Game Commission as contained in Appendix 
C of your report. 

Sincerely, 

Governor 

MOH:ao 

cc: Oregon Congressional Delegation 
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COMMENTS OF THE STATE OF OREGON 

LOUIS H. FOOTE. CHAIRMAN 
FOREST GROVE 

KARL W. ONTHANK. VICIE CHAIRMAN 
EUGIENE 

LASELLE E. COLES 
PRINEVILLE 

GEO~GE H. COREY 
PENDLETON 

JOHN D. DAVIS 
STAYTON 

MRS. W. D. HAGENSTEIN 
PORTLAND 

ROBERT W. ROOT 
MEDFORD 

Chief of Engineers 
Corps of Engineers 
U. S. Army 
Washington 25, D. C. 

Dear Sir: 

STATE OF OREGON 
STATE WATER RESOURCES BOARD 

!SOO PUBLIC SERVICE BUILDING 

SALEM 10 

March 29, 1962 

The State Water Resources Board has received and review~d your 
report on a survey of the Rogue River Basin, Oregon and 
California, authorized by Public Law 183, 7~th Congress, first 
session, approved July i, 1935 and the Flood Control Acts of 
June 22, 1936 and July 3, 1958. Also reviewed by the board 
were the reports of the District and Division Engineer's and 
the Board of Engineers for Rivers and Harbors. 

The State Water Resources Board has cooperated with state and 
federal agencies on specific aspects of the studies leading to 
the current report and has followed w~th continuing interest 
the overall study of the Corps of Engineers for this basin. 

The report recommends development of w'ater resources of the 
Rogue River by construction of reservoirs at Lost Creek and 
Elk Creek in the Upper Rogue and Applegate Reservoir on 
Applegate River. 

The report assigns substantial benefits to municipal, irrigation, 
power development, recreation, fishery, and flood control. 

It is apparent that the principles of multiple-purpose use and 
consideration of all beneficial uses of w~ter have guided the 
planning and that all alternatives of physical development that 
are reasonably possible of economic justification have been 
adequately examined. 

We note thAt the benefit-cost ratio for the development is 1.5 
to 1.00 baseu upon a 100-year period of analysis. 
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The State of Oregon has adequate authority and will take such 
actions as necessary to insure maintenance in the streams of 
w~ters released for fishery purposes. 

We recommend authorization by the Congress and urge that ade
quate funds for construction be appropriated at the earliest 
opportunity ~li th the assumption that non-federal assurances, 
financial and otherwise, will be met as needed and that the 
recommendations of the Fish Commission of Oregon and the Oregon 
State Game Commission, as conta:ined in Appendix C of the report, 
will be observed. 

DJL/jc 

Sincerely yours, /) 

& I)'. //. '/ ,., 
(j"tJ-..(./ ~. C!.>.".~. 

Donel J. Lane 
Secretary 

cc: Governor Mark O. Hatfield 
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COMMENTS OF THE STATE OF CALIFORNIA 

WILLIAM E. WARNE 
Director of 

Water Resources 

EDMUND G. BROWN 
GOVERNOR OF 

CALIFORNIA 

WILLIAM E. WARNE 
ADMINISTRATOR 

RESOURCES AGENCY 

JAMES F. WRIGHT 
Chief Deputy Director 

B. ABBOTT GOLDBERG 
Deputy Director-Contracts 

REGINALD C. PRICE 
Deputy Director-Policy 

ALFRED R. GOLZE 
Chief Engineer 

THE RESOURCES AGENCY OF CALIFORNIA 

DEPARTMENT OF WATER RESOURCES 
1120 N STREET, SACRAMENTO 

Lieutenant General ''falter King Hilson 
Chief or Eng1neers 
Headquarters, Department of the Amy 
Office of the Chief of Engineers 
Wash1ngton 25, D. c. 

Reference: Your File No. ENGCW-PD 

Deap General Wilson: 

April 24, 1962 

ADDRESS REPLY TO 
P. O. Box 388 
SacramenfO 2, Calif. 

The proposed water resources development project on 
the Rogue River, California, and Oregon, was transmitted on 
March 19, 1962, to the Director of the Department of Water 
Resources, State of California, for review and comment in 
accordance with the provisions of PubliC Law 534, 78th Congress, 
and Public Law 85-624. Included with the letter of the Chief 
of Engineers were reports of' the Board of Engineers for Rivers 
and Harbors and the District and Division Engineers. 

Authority for state review is contained in Section 
12580 of the California \-fa ter Code, which declares that II the 
State should engage in the study and coordination of all ••• 
flood control projects, undertaken by .•. the United States ." •. ~t 
Subsequent sections of the Water Code further outline state 
authority for review in respect to local and state participation. 

The Department of \'later Resources has the responsibili-;:-y 
of assembling and presenting comments of all interested agenciea 
of the State of California. The following comments, therefore, 
may be accepted as the vieNs and recommendations of the State. 

COMMENTS OF THE DEPARTMENT OF WATER RESOURCES 

The Department of \-later Resources has a direct interest 
in all projects involving the development of water resources of 
the State and a particular interest in the extent to which these 
projects are compatible with The California Water Plan. 
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The Rogue River Project, a.s outlined j.n the report, 1s 
in consonanc·e 't'li th The Californ.ia lJa ter Plan. This is a,. master 
plan to guide and coordinate the activities of all agencies in 
the planning, construction, and operation of works required for 
the control, development, protection, conservation, distrib\ltion, 
and utilization of California's water reSOUI1ces for the benefit 
of all areas of the State and for all beneficial pu.rposes. 

Although the proposed water resources development 
project under consideration is almost entirely within the State 
of Oregon, parts of the upper Rogue River Basin are in Califor
nta. In the following cormnents the State limited its considera
tion to the effect of the project on that part of the drainage 
basin located in California. 

Of primary interest to California is the Applegate Dam 
and Reservoir. The Applegate Dam to be constructed in Oregon 
·"lJ'ill store water originating in California and will back water 
up into California. The Applegate Project will be a multipurpose 
d9.n1 and reservoir' 'V'lith one of its purposes flood control. It 
\,.1·ill subject land in California to inundaJeion along the Applegate 
River. The State has no objection to the constl~ction of the 
dam nol"~ inundation of the land. 

Under Section 12826 of the California 'Ilater Code, the 
State of California is not allowed to participate financially 
in the cost of lands, easements, and rights-of-way necessary 
for multiple purpose dams or reservoirs constructed by the United 
States. Section 12826 states as follows: 

"No money appropriated for flood control projects 
shall be allocated for the purchase of lands 3 easements, 
and rights-of-way necessary for multipurpose dams or 
reservoirs constructed by the United States •••. 11 

Comments of the United States Forest Service's comments 
in a letter dated November 21, 1961, to the Portland district 
office stated that the relocation of Forest Service Highway No. lt~ 
is a project obligation to Jackson County, Oregon; Siskiyou 
County, California; and to the State of Oregon. In order to 
clarify California's project obligation in connection with the 
Applegate Dam and Reservoir Project on the Applegate River, the 
department contacted the Portland district office. The district 
replied that the cost of lands, easements, and rights-of-vlay 
and relocation of Forest Service Highway No. 14 will be federal 
project costs. 

COMMENTS OF THE DEPARTMENT OF PARKS AND RECREATION 

The Department of Parks and Recreation reviewed the 
Rogue River Basin Report, but stated that it has no comments. 
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COr$ffiNTS OF 'I'HE DIVISION OF' HIGH1.vAYS 

The Division of Highways reviewed the Rogue River Basin 
Report, but stated that it has no comments. 

CO~~NTS OF Trffi DEPARTMENT OF CONSERVATION 

The Department of Conservation indicates that the area 
involved is llithin the protection responsibilities of the United 
States Forest Service. l']e note that the Forest Service has made 
a very comprehensive analysis of the impact of the- project as 
proposed upon their responsibilities. 

CO~wmNTS OF THE DEPARTMENT OF FISH AND GAME 

The Department of Fish and Game states that its comments 
are largely a reiteration of the comments in the Fish and Wildlife 
Service report, pertaining to fish and wildlife affected by the 
Corps of Engineers' Rogue River Project. The Fish and Wildlife 
Service report is included as "Appendix A" of the master report. 
The department's recommendations are summarized as follows: 

1. This department concurs with the recommendations 
of other agencies, that anadromous fish facilities 
be provided at the proposed Applegate Dam for 
movement of adult fish upstream and juvenile fish 
downstream. 

2. Water, of not more than 60°F. temperature, should 
be released below Applegate Dam to provide suitable 
habitat for salmon and steelhead. Such releases 
would be necessary to provide transportation flows 
for both adult and juvenile anadromous fishes below 
Applegate Dam. 

3. Only a limited acreage of deer habitat will be 
inundated in California. Deer utilizing range in 
Oregon that will be inundated by Applegate Reser
voir, however, migrate. into California and are 
hunted here durlng the open season. Means of 
mitigating deer losses, attributable to inunda
tion of habitat, should be further explored, and 
associated costs should be included as a non
reimbursable project cost. Consideration should 
be given to protective devices to prevent deer 
losses in project canals. 
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CONCLUSIONS AND RECOMMENDA'rrONS 

The State of California is interested in this project 
primarily because about 167 square miles of the Rogue River 
Basin are in California. None of the water to be developed by 
the project contributes to any stream in California; therefore, 
the primary benefits of the project do not accrue to interests 
within the State of California. 

The recommendations and suggestions of the Department 
of Fish and Game and U. S. Fish and Wildlife Service should be 
adhered to in order to minimize damage to fish and wildlife 
pesources in the Applegate drainage basj.n within California. 

The State of California has no objection to authoriza
t:ton and construction of the Rogue River Basin project and it 
would appear to be beneficial to the State of Oregon. 

I request that this letter be considered as expressing 
the views and recommendations of the State of California on the 
proposed report of the Chief of Engineers. 

It is further requested that this letter be transmitted 
to the President of' the United States and to the Congress, along 
w1.th all material that may be so transmitted. 

The opportunity to review the Rogue River Report is 
very much appreciated. 

Sincerely yours, 

/s/ William E. Warne 

Director 
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COMMENTS OF THE DEPARTMENT OF THE INTERIOR 

. UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OFFICE OF THE SECRETARY 
WASHINGTON 25, O. C. 

June 11, 1962 

Dear General Wilson: 

This is in reply to your letter of' March 14 requesting our cormnents 
on reports on the Rogue River Basin, Oregon a.nd California. The 
recommended plan of development provides for construction of three 
mUlti-purpose reservoirs at the Lost Creek, Elk Creek,. and Applegate 
sites for flood control and other purposes. The projects would be 
constructed and operated by the Corps of' Engineers. 

This Department recommends authorization of the project by the Congress 
at this time. We believe, however, that the question of operation 
of the reservoirs deserves further consideration. Recreation, fish 
,and wildlife enhancement, hydroelectric power, and irrigation will 
provide over 70 percent of the benet'i ts 08 Use of single purpose 
storage for flood control is not required. 'rlhe Bureau of Reclamation 
has been and 1s currently engaged in comprehensive irrigation develop
ment in the Basin. Substantia.l additional c'!osts of up to $50,000,000 
will be incurred in utilizing the water conserved in the reservoirs 
for irrigation. Under the ~roposed plan, basic releases would be 
dictated by fishery requirements. Incidental to this criterion, normal 
operation of the reservoirs on a day .. to-day basis would be determined 
by irriga.tion and power requirements. From this viewpoint, operation 
of the reservoirs by the Bureau of Reclarna.tl.on would be desirable. 

The District Engineer in his report suggested that no construction be 
undertaken until this Department has on hand signed contracts for re
payment of the cost of irrigation storage capacity. We feel this item 
is so important that proper language to ~afeguard this restriction on 
construction should be included in your recommendations and in the 
authorizing legislation. 

The cost of mitigat10n of damages caused by the projects to fish and 
wildlife are considered·as joint costs and are allocated to all project 
purposes. Under the Fish and Wildl1fe Coordi[~tion Act, such costs on 
Bureau of Reclamation projects have been allocated to fish and wildlife 
and cons1dered nonreimbursable. 

The Fish and Wildlife Service is pleased that its recommendations have 
been satisfactor1ly incorporated in your report and a.ppreciates the 
excellent cooperation of the Portland District Engineer which has made 
possible the inclusion of conserva.tion and development of fish and 
wildlife resources as a project purpose. 
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The Bureau of Mines advises that before construction further con
sideration should be given to the mineral resources of the area. 
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Lt. General Walter K. Wilson, Jr. 
Chief of Engineers 
Department of the Army 
Washington 25, D. c. 
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LEITER TO THE SECRETARY OF THE INTERIOR 

ENGCW-PD 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

OFFICE OF THE CHIEF OF ENGINEERS 

WASHINGTON 25, D.C. 

The Honorable stewart L. Udall 

The Secretary of the Interior 

Dear Mr. Secretary: 

12 July 1962 

Reference is made to your letter of 11 June 1962 commenting on the 
proposed report of the Chief of Engineers on the Rogue River Basin, 
Oregon and California. 

Your letter expresses the opinion that operation of the reservoirs 
by the Bureau of Reclamation would be desirable. As you know, the pro
posed Lost Creek, Elk Creek, and Applegate Reservoirs would be operated 
to provide overall maximum benefits for flood control, irrigation, water 
supp~, and fisher,yenhancement. under this plan of operation the per
centage of total benefits creditable to each project purpose would be 
about as follows: flood control, 22 percent; irrigation, 15 percent; 
water supply, 5 percent; fish and wildlife enhancement, 18 percent; recre
ation, 9 percent; and hydroelectric power, 31 percent. The project would 
not provide complete control of flood waters and damaging floods could 
still occur downstream from the proposed reservoirs. Accordingly, it is 
considered desirable that the Corps of Engineers maintain and operate the 
project in order to minimize damages and meet its flood control 
responsibilities. 

In keeping with Department of the Army responsibility for construction, 
operation, and maintenance of the Lost Creek, Elk Creek, and Applegate 
Reservoirs the proposed report has been revised to provide that prior to 
construction local interests give assurances satisfactory to the Secretary 
of the Army that they will make necessar,y arrangements with the Secretary 
of the Interior for repayment of irrigation costs under the provisions of 
reclamation law. In order that urgently needed flood control and other 
services may be provided under this arrangement without either undue 
delay or detriment to the Federal interest should these projects be 
authorized, the Chief of Engineers will consult with and obtain the con
currence of your Department on a satisfactor,y basis for proceeding with 
project construction considering, among other factors, the acceptance of 
assurances of local cooperation. A cop,y of the revised report is inclosed 
for your information. 
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Full consideration will be given to the mineral resources aspect of 
the project during the detailed planning and design stage if' the project 
is authorized by Congress. 

Sincerely yours, 

(Signed) 

WILLIAM F. CASSIDY 
Major General, USA 
Acting Chief of Engineers 
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COMMENTS OF THE PUBLIC HEALTH SERVICE 

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
----------

PUBLIC HEALTH SER VICE 

ElUREAU Oi' STATE S£kYI~l'~ 

Major General Walter K. Wilson, Jr. 
Chief of Engineers 
Department of the Army 
Washington 25, D. C. 

Dear General Wilson: 

WASHINGTON 2.5, D. C. 

Refer to I 

April 19, 1962 

This is in reply to General Barney's letter of March 14, 1962, requesting 
comments on the U. S. Army Engineers I Report on the Rogu~ Ri ver Bas in, 
Oregon and California. 

We believe the water supply and pollution control aspects of the project 
have been adequately covered in the Public Health Service report included 
in Volume II, Appendix B... We call your attention to the final paragrapp 
of the transmittal letter which accompanied that report: 

tiThe Comprehensive study of water supply and water quality management now 
be ing conducted by the U. S. Public Health· Service in the Columbia Hi ver 
Basin and the P~cific Northwest will more accurately define the future 
municipal and industrial water supply and low flow augmentation require
ments and particularly the benefits for low flow augmentation for water 
quality control than has been possible at this time." 

It is recommended that adequate measures for vector mosquito control be 
undertaken throughout the construction and operation of the pro'ject, and 
that these measures be included in the plans as they are developed. 
Assistance on this aspect of the project may be obtained from the Public 
Health Service and the Oregon state Board of Health. 

The opportunity to review the report is appreciated. We stand ready 
to provide further consultation concerning vector control, water supply 
and pollution control aspects of the project on your request. 

Sincerely yours, 

I5d~~ 
Keith S. Krause 

Chief, Technical Services Branch 
Division of Water Supply and 

Pollution Control 
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COMMENTS OF THE PUBLIC HEALTH SERVICE 

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
-----------

PUBLIC HEALTH SERVICE 

DURIiAU Oi' STATE !>EkYI~i'~ 

Major General Walter K. Wilson, Jr. 
Chief of Engineers 
Department of the Army 
Washington 25, D. C. 

Dear General Wilson: 

WASHINGTON :tS, D. C. 

Refer to I 

April 19, 1962 

This is in reply to General Barney's letter of March 14, 1962, requesting 
comments on the U. S. Army Engineers I Report on the Rogu~ River Basin, 
Oregon and California. 

We believe the water supply and pollution control aspects of the project 
have been adequately covered in the Public Health Service report included 
in Volume II, Appendix B. ~ We call your attention to the final paragrepp. 
of the transmittal letter which accompanied that report: 

ItThe Comprehensive study of water supply and water quality management now 
being conducted by the U. S. Public Health- Service in the Columbia River 
Basin and the P~c~fic Northwest will more accurately define the future 
municipal and industrial water supply and low flow augmentation require
ments and particularly the benefits for low flow augmentation for water 
quality control than has been possible at this time. 1f 

It is recommended that adequate measures for vector mosquito control be 
undertaken throughout the construction and operation of the pro'ject, and 
that these measures be included in the plans as they are developed. 
Assistance on this aspect of the project may be obtained from the Public 
Health Service and the Oregon state Board of Health. 

The opportunity to review the report is appreciated. We stand ready 
to provide further consultation concerning vector control, water supply 
and pollution control aspects of the project on your request. 

Sincerely yours, 

Keith S. Krause 
Chief, Technical Services Branch 

Division of Water Supply and 
Pollution Control 
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COMMENTS OF THE DEPARTMENT OF AGRICULTURE 

DEPARTMENT OF AGRICUL TUR£ 

WASHINGTON 25, D. C. 

Honorable Elvis J. Stahr, Jr. 
Secretary ot the Arnw 

Dear Mr. Seoretary I 

4 June 1962 

This is in reply to the 'Acting Chief ot Engineers' letter of March 14, 
1962, transmitting tor! our review and comment his proposed revie,.,' surveY' 
report with respect to~iD:ul. tiple-purpose development of the Rogue I River 
Basin, Oregon. 

The report recommends the development ot the water resouroes ot the Rogue 
River by construotion 'or reservoirs at the Lost Creek, Elk Creek, and 
Applegate sites tor flood bohtrol and other purposes at an estimated cost 
ot $106,700,000 tor Fe~eral.·construotion. 

The proposed basin plan',provides tor flood oontrol, irrigation water supply, 
fish and wildlife enha~gement, po~r generation, and recreation benefits a~ 
project purposes. The\:~~ee ~tiple-purpose reservoirs proposed tor earli 
oonstruction are considered as basic elements ot a basin plan tor the 
Rogue River. The plan' ,also provides tor necessary arrangements by the 
Secretary ot the Ar1111'.and the. Secretary of the Interior tor repayment, 
under the provisions of'replama~ion law, ot construction costs allocated to 
irrigation. This is' estimated to be $13,700,000 tor the Lost Creek-Elk Creek 
Reservoirs and $),585,000' tor .the Applegate Reservoir, with the final cost 
allocation to be made by the Secretary ot the Arnu with assistance ot the 
Seoretary ot the Interi.Qr. 

The benet! t-cost ratio', fb't the' entire development is 1.5 to 1.0 on a 
lOO-year period ot analysis. Inasmuch as the costs allocated to irriga
tion apparently' 'Would.exceed' the amounts that could be repaid by' the water 
users, special authori,zation would be required by Congress to permit 
financial assistance :f'ro~ b~he~:. sources. 

The primary interest o~: }'tne; ~partment ot .Agricul tu:re in the proposed 
Rogue River Project is'-in 'oonn,ction -w1.th the plan"1ed irrigation phases 
ot the river basin dev~lopinent~ One of the activities 01' the Department of 
Agricul ture in this Ba.s¥t ',is ~ovid1ng technical services tor drainage and· 
irrigation water mal1..age~nt_, iThe proposed 39,000 acres of ne'W irrigation 
and supplemental water' .supplies for 25,000 acres would definitely increase 
the need for Soil Conservation Service assistance in both drainage and 
irrigation water ~..agemen~~ 
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I 
The proposed basin development wopld not conflict with foreseeable drainage f 

work except possiblY in the USe or natural stream channels for irrigation ! 
vater distribution where these channels are a logical outlet for surface and 
subsurface drainage. When specific irrigation projects are developed, the 
Soil Conservation Service will have, for this reason, an interest in the 
proposed irrigation s,ystem improvement. 

The developments proposed do not conflict with Department ot Agriculture 
programs nov under W83 or currently planned in the Rogue River Basin. 

The Applegate Reservoir would be within the Rogue River National Forest. 
Field representatives ot the Corps ot Engineers and the Forest Servioe worked 
closelr together in planning the proposed dam and reservoir at this site. 
Impacts of the proposed improvements upon protection, administration, and 
management ot the Rogue River National Forest were determined b.Y the Forest 
Service and are presented in the report. Recommendations and provisions to 
adjust, modify, and improve future use and management ot the project area 
and adjacent lands were jointly planned and agreed to by' the Corps ot 
Engineers and the Forest Service. These adjustments are also documented 
in the report. This Department, theretore, concurs with those parts ot the 
report which concern relationship ot National Forest lands to the Applegate 
Dam and Reservoir. 

The proposed plan tor this reservoir includes a proposal for the acquisition 
of all remaining private land between the guide-taldng line and the National 
Forest boundaries. About 930 acres would be so acquired primarily tor 
recreation use and development. We full1 endorse the proposed acquisition. 
After the lands are acquired, they should be consolidated with adjacent 
National Forest lands for management purposes. Except tor those areas needed 
tor administration and operation ot water control facilities, the acquired 
lands should be transferred to the Department of Agriculture tor jurisdiction 
pursuant to the Act pt July 26, 1956 (70 Stat. 656) which authorizes such 
interchange. 

We concur in the recommendation for installation ot power facilities at 
the Lost Creek project and in the proposed integration of the power so 
developed in the existing Federal Northwest power s.ystem. In furtherance 
ot the interests of the users ot this power, including rural electric 
systems tinanced by the Rural Electrification Administration in this Depart
ment, we suggest that when reimbursable costs are tinal~ allocated a ~out 
period ot 100 years be used and the elemeJ".t of taxes foregone -eliminated. 

When detailed plans are made by the Bureau ot Reclamation tor irrigation 
of the 39,000 acres ot new land to be included in the project, it is assumed 
that a report of that agency will be available for review and comment." 
While in general the principal market cr('\T\~ ot the Rogue River basin are 
not t,hose in surplus supply in the Nation, this Department v.l.ll want to 
evaluate the probable impact of the increase in production of teed ~ains 
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resulting from irrigation or this considerable acreage of new land. SUpple
mental water tor the 25,000 acres now inadequatel1 irrigated would be an 
asset to the agricultural eoono~ of the project area and add to the economic 
stabl1it,y ot local tarm families. 

We appreoiate the opportunity aftorded us to review this report. 
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A5si~tant Seoretar,r 



LEITER TO THE SECRETARY OF AGRICULTURE 
\ 

ENGcrw-PD 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

OFFICE OF THE CHIEF OF ENGINEERS 

WASHINGTON 25, D.C. 

3 July 1962 

The Honorable Orville L. Freeman 

The Secreta~ of Agriculture 

Dear Mr. Secretar,y: 

Reference is made to the letter of L June 1962 from the Assistant 
Secretar.y of the Department of Agriculture commenting on the proposed 
report of the Chief of Engineers on Rogue River Basin, Oregon and 
California. 

With regard to the comments of the Assistant Secretary concerning 
the acquisition and management of lands in the Applegate Reservoir pro
ject area for recreational purposes, the report provides for acquisition 
of such lands. If the project is authorized by Congress, full con
sideration will be given during the detailed planning and design stage 
to transfer of those lands not required for project purpos8s to the 
Department of Agriculture for jurisdiction pursuant to the Act of July 
26, 1956 which authorizes such interchange. 

Sincerely yours, 

(Signed) 

w. K. ~TILOON, JR. 
Lieutenant General, USA 
Chief of Engineers 
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COMMENTS OF THE DEPARTMENT OF COMMERCE 

THE UNDER SECRETARY OF COMMERCE 

FOR TRANSPORTATION 

WASHINGTON 25 

Lieutenant General W. K. Wilson, Jr., USA 
Chief of Engineers 
Department of Commerce 
Washington 25, D. C. 

Dear General Wilson: 

May 21, 1962 

As requested in General Barney's letter of March 14, 1962, I am 
transmitting herein the comments of the interested Department of 
Commerce agencies on your proposed report on 'Rogue River Basin, 
Oregon and California." 

The Coast and Geodetic Survey advises that vertical geodetic con-
trol has been established along State Highway 62 in the immediate 
vicinity of the Lost Creek Reservoir site. Since 5.9 miles of this 
highway will be relocated, the existing monuments will probably re
quire relocation. The estimated cost of this relocation is $2,000. 
The Corps of Engineers is requested to provide this funding. Hori
zontal geodetic control has been established in the project area 
with one monument located about four miles north and another five 
miles southwest of the Lost Creek Reservoir site. In the Elk Creek 
Reservoir area, vertical geodetic control has been established along 
State Highway 62, about two miles south of the proposed site and 
horizontal geodetic control i.s avai.lable about four miles northeast 
of the proposed site. In the Applegate area, vertical geodetic con
trol has been established along the Southern Pacific Railroad, about 
24 miles northeast of the proposed site and horizontal geodetic con
trol is avai.lable about four miles east of the reservoir site. If 
additional control in either category should be required or if any 
existing control monuments should be endangered, the Coast and Geodetic 
Survey would appreciate being advised as early as possible. The Coast 
and Geodetic Survey's review also'indicates that basic contour maps 
for later sedimentation studies will not be required. 

The Bureau of Public Roads review of the report indicates that the 
construction of the three reservoirs will require the relocation of 
several State and local highways and that the cost of this relocation 
work has been made a part of the project cost. The Bureau of Public 
Roads notes that the Crater Lake highway is being reconstructed and 
that, within the project area, this reconstruction is being tempo
rarily delayed pending a decision regarding the authorization of Lost 
Creek Reservoir. The Bureau of Public Roads desires to reemphasize 
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the need for project funds being made available as soon as possible 
in order that the reconstruction of the Crater Lake highway will not 
be further delayed. The Bureau of Public Roads also notes that there 
appears to be a considerable amount of indirection in the alignment 
of the road relocations proposed in connection with the Elk Creek and 
Applegate Reservoirs. It is suggested that the alignment of these re
locations be restudied in regard to the economics of the transporta
tion service they provide during the design phase. 

Your courtesy in providing a copy of this report for our review is 
appreciated. 

Sincerely yours, 

Frank L. Barton 
Deputy Under Secretary 
for Transportation 
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COMMENTS OF THE FEDERAL POWER COMMISSION 

FEDERAL POWER COMMISSION 

WASHINGTON 25, D.C. 

Lieutenant Gene ral W. K. Wilson, Jr. 
Chief of Engineers 
Department of the Army 
Washington 25, D. C. 

Reference: ENGCW-PD 

Dear General Wilson: 

April 13, 1962 

This is in reply to General Barney's letter of March 14, 1962, 
inviting comments by the Commission relative to your proposed report 
and to the survey reports of the Board of Engineers for Rivers and 
Harbors and of the District and Division Engineers on the Rogue River 
BaSin, Oregon and California. 

The cited reports recommend construction of three reservoir proj
ects in the Basin for flood control and other purposes at a total esti
mated first cost of $106,700,000. These projects would provide total 
storage capacities in acre-feet as follows: Lost Creek, 465,000; Elk 
Creek, 101,000; and Applegate, 12,000. The benefit-cost ratio of the 
proposed plan of development was shown to be 1.5 based on a lOO-year 
period of analysis. 

As recommended, hydroelectric power would be developed only at 
the Lost Creek project at which an installed generating capacity ot 
52,000 kilowatts is proposed. Use of the reservoir releases made 
for irrigation, water supply and tisher,y enhancement would make pos
sible an average annual generation of about 336,800,000 kilowatt-hours. 
Daily stage fluctuations would be only those acceptable fram the stand
point of assuring fisher,y enhancement and no reregulating reservoir 1s 
planned for construction in the fish spawning areas downstream from 
the Lost Creek dam. 

The Commission staff has reviewed the reports of your Department 
and has made studies of the power possibilities of the proposed proJ
ects. The studies show that the proposed power installation at the 
Lost Creek project is economically justified. The studies show 81so
that the economics of the power features could be tmproved if the 
peaking capabilities of the site could be realized. One means of 
accomplishing this would, of course, be to construct a smaJ.l afterba.y 
downstream from the 'Lost Creek dam. 
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Consideration was also given by the staff to another means of 
obtaining peaking capacity, under which no structures would be re
quired below the Lost Creek dam. This would involve building a tun
nel from the Lost Creek reservoir to a peaking power plant constructed 
on the rim of the proposed Elk Creek reservoir, and constructing a 
second power plant to operate at base load at the Elk Creek dam. Some 
minor shifting of storage capacity from Elk Creek to Lost Creek might 
be advisable and minimum flow releases would be necessar.y at the Lost 
Creek dam. Preltminar.y studies indicate such a deTelopment to be feas
ible. 

Staff studies of the possibility of developing power at the pro
posed Applegate project indicate that an installation of about 5,000 
kilowatts operating at base load would be feasible. The studies indi
cate also that an installation of about 9,000 kilowatts could be made 
at Applegate for peaking purposes if a reregulating dam, possibly in
cluding a 3,OOO-kilowatt base load plant, could be constructed down
stream. Such enlarged capacity would enhance the economics of power 
development at the Applegate project. 

The reports of your Department recognize that there are many ad
diti.onal reservoir and pOvTer projects in the Rogue River Basin that 
could be constructed in the future. The Commission's publication on 
Hydroelectric Power Resources in the United States lists some 19 po
tential projects having a total installed capacity in excess of 
650,000 kilowatts. Reports by others, including one by the Oregon 
State Water Resources Board, show a similar potential for the Basin. 
It is recognized that the future development of such projects is con
tingent upon resolution of the conflicts with the fishery requirements. 
Also, the projects now recommended could fit into such possible long
range development plans. 

Based on its consideration of the reports of your Department and 
the studies by its own staff, the Commission concludes that the recom
mended projects in the Rogue River Basin are adaptable to a comprehen
sive development of the available water resources and that the proposed 
development of hydroelectric power at the Lost Creek project is econom
ically justified. The Commission believes that the suggestions made by the 
staff for tmproving the economics of power development in connection with 
the proposed projects should be studi~<i. f\.uther at the project design 
stage. 

Sincerely yours, 

h~'::i~ 
Chairman 
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LETTER TO THE FEDERAL POWER COMMISSION 

ENGC'Il-PD 

Mr. Joseph C. Swidler 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

OFFICE OF THE CHIEF OF ENGINEERS 

WASHINGTON 25, D.C. 

Chairman, Federal Power Commission 

Dear Mr. Swidler: 

II }1ay 1962 

Referenoe is made to your letter of 13 April 1962 co~nenting on 
the proposed report of the Chief of Engineers on the Rogue River Basin, 
Oregon and California. 

You note that the economics of power features at. Lost Greek 
Reservoir could be improved if the peaking capabilities of the site 
could be realized, that a base-load plant at Applegate Reservoir 
apparently would be feasible, and that a peaking plant at Applegate 
would enhance the economics of power development at that site. You also 
note that daily stage fluctuation in Rogue River as a result of peak
ing operations could be only those acceptable from the standpoint of 
fishery enhancement. You suggest a small afterbay for reregulating 
purposes or, as an alternative, a tunnel from Lost Creek Reservoir to 
Elk Creek Reservoir, with a peaking plant at the downstream end of the 
tunnel and a base-load plant at Elk Creek Dam. 

It is recognized that production of peaking power would enhance the 
economic feasibility of power generation at Lost Creek Reservoir. This 
possibility was carefully considered in the course of studies by the 
District and Division Engineers. The investigations, however, also i.n
eluded careful consideration of the present and probable future needs 
of the basin for control of floods, water supply, fish and wildlife 
resources development, irrigation, recreation opportunities and other 
products and services of water resource development as well as hydro~ 
electric power development. Because of factors other than economic 
feasibility, however, it has been determined that provision of a P&ak
ing installation would be impractical at this time because recommenda
tion therefor would render the plan controversial and subject to 
nation-wide opposition such as prevented adoption of plans previously 
proposed by other agencies. 

As indicated in the report of the District Engineer, fisher,y en
hancement is an important project function and the basis for a substan
tial part or the economic justification and local support for the project. 
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Also as shown in the report, both Federal and $tate agencies would 
strongly oppose development of any site downstream from that recom
mended in the report. :The presently proposed site was selected to 
avoid, insofar as possible, encroachment on kno~m major spawning 
areas for chinook salmon and other anadromous fish. Provision of 
an afterbay would inundate additional spawning area. Also, and of 
more serious oonsequence, it would result in inability to provide 
the degree of temperature control over released flows which is 
essential to realization of planned fish enhancement benefits in 
Rogue River. Thus, it would result in loss of support from fishery 
agencies and groups and result in a major loss of project benefits. 

The use of a tunnel from Lost Creek to Elk Creek and reregulation 
b.Y Elk Creek Reservoir would eliminate oompletely any problem of 
inundation of additional. spal'ming areas. It. would, however, result 
in complete loss of ability to provide low-temperature flows in Rogue 
River during the summer months and might even result in releases of 
substantially higher temperatures than the present flow in Rogue 
River at the mouth of Elk Creek. Consequently, serious fisher,y detri
ment, rather than enhancement, could be expected. 

With reference to Applegate Reservoir, studies by the District 
office have shown that operation of a base-load power generating 
installation would be justifiable under certain conditions. However, 
in order to provide for economical base-load operation, it would be 
necessar,y to ignore som~ of the flow and temperature control require
ments which are essential to realization of fishery benefits. Loss 
of fisher,y benefits would reduce the benefit-to-cost ratio to less than 
unity. Under the circumstances, the limited excess of base-load power 
benefits over incremental power costs would not be adequate to justify 
a recommendation for construction. Provision of a peaking installation 
and a reregulating reservoir as necessary to control stage fluctuations 
to safe levels would result in loss of ability to control release 
temperatures and concurrent loss of fishery benefits. As for a base-· 
load plant, the excess of peaking power benefits over incremental power 
costs would not be adequate to justify a recommendation for construction. 
Further, as for Lost Creek Reservoir, loss of fisher" benefits would 
result in widespread opposition to project construction. 

xxxii 



In view of the above, I believe the plan, as recommended, will 
best provide for the present and probable future needs for all the 
products and services of water resources development of the basin. 

89588 0-62-3 

Sincerely yours, 

(Signed) 

WTI.LIAM F. CASSIDY 
Major General, USA 
Acting Chief of Engineers 
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COMMENTS OF THE FEDERAL POWER COMMISSION 

FEDERAL POWER COMMISSION 

WASHINGTON 

OF'F'ICE OF' THE CHAIRMAN 

Reference: ENGCW-PD 

Hay 29, 1962 

Dear General Wilson: 

This refers to General Cassidy's letter 
of Hay ·11, 1962, in reply to the Commission's 
letter of April 13, 1962, commenting on your 
Department's report on the Rogue River Basin, 
Oregon and California. 

The Commission's comments on that report 
were directed toward increasing the amount of 
P9wer to be developed and improving the eco
nomics of the power features of the proposed 
improvements. The suggestions in the letter 
for possible modifications of the recommended 
projects were made with full recognition that 
the final design of the projects would be 
determined after consideration of the require
ments for the optimum development of all of 
the water resources of the basin. 

The Commission appreciates the considera
tion you have given to its comments on your 
report. 

Lieutenant General 
W. K. Wilson, Jr. 
Chief of Enginee~s 
Department of the Army 
Washington 25, D. C. 
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Sincerely, 

Joseph C. Swidler 
Chairman 



ROGUE RIVER BASIN, OREGON AND CALIFORNIA 

REPORT OF THE ACTING CHIEF OF ENGINEERS, DEPARTMENT OF THE ARMY 

ENOCW-PD 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

OFFICE OF THE CHIEF OF ENGINEERS 

WASHINGTON 25, D.C. 

13 July 1962 

SUBJECT: Rogue River Basin, Oregon and California 

TO: THE SECIml'ARY OF THE .Am« 

1. I subwli t for transmission to Congress my report on a 
survey of Rogue River Basin, Oregon and California, authorized 
by Public Law Bo. 183, Seventy-fourth Congress, first session, 
approved 1 July 1935 and the Flood Control Acts of 22 June 1936 
and 3 July 1958. My" report includes the reports of the District 
and Division Engineers and the Board of Engineers for Rivers 
and Harbors. 

2. The reporting officers recoaaend the development of 
the water resources of the Rogue River by the oonstruction of 
reservoirs at the Lost Creek, Elk Creek, and Applegate sites for 
flood control and other purposes at an estimated cost of 
$106, 700 000 for Federal construction. The annual charges, in
cluding $802 ,400 for operation, maintenance, and major replace
ments, are esttmated at $4,072,200 and the average annual benefits 
at $6,147,600. The benefit-cost ratio is 1.5. 

3 • The Board of Engineers for Rivers and Harbors recom-
mends the proposed work substantially in accol'd8nce with the plaD 
of' the District Engineer, subject to local cooperation, including 
assurances by 10eal interests that they will reimburse the United 
States in accordance with the Water Supply Act of 1958, as amended, 
for costs allocated to municipal and industrial water-supply stor
age and will make arrangements with the Secretary of the Interior 
for repayment UDder reclamation law of' costs allocated to irrigation. 
The total costs allocated to these water-supply and irrigation pur
poses are presently esttmated at $22,569,000 for the construction 
work and $101,000 annually for operation and maintenance including 
major replacements. 

4. I concur generally in the views ot the Board. Accordingly, 
I recommend tbat reservoirs at the Lost Creek, Elk Creek, and Apple
gate sites be authorized for construction for flood control and 
other purposes, all generally in accordance with the plan of' the 
District Engineer and with such modifications thereof, including 
re~8~~ble adjustments in storage capacity f'or water supplY aDd 
other purposes, as in the discretion of the Chief of' Engineers may 
be advisable, at an estimated coat of $106,700,000 for Federal 
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construction and $802,400 annually for operation and maintenance 
including replacements: Provided that prior to construction: 

a. Responsible non-Federal interests give assurances 
satisfactory to the Secretary of the Army that they will: 

(1) Reimburse the United States in accordance with 
the Water Supply Act of 1958, as amended, for the first costs 
and the annual operation, maintenance, and replacement costs 
allocated to municipal and industrial water-supply storage, such 
costs being presently estimated at $5,977,000 and $24,900, re
spectively; and 

(2) Hold and save the United States free from dam
ages for water-rights claims resulting trom construction and 
operation of the improvements; 

(3) Make necessary arrangements with the Secretary 
of the Interior for rep~nt, under the provisions of reclama-
tion law, of the construction cost and annual operation, maintenance, 
and replacement costs allocated to i~rigation, presently estimated 
at $13,007,000 and $66,500, respecti v~ly, for the Lost Creek-Elk 
Creek Reservoirs and $3,585,000 and$~900' respectively, for the 
Applegate Reservoir, the final cost a~ ocation to be made by the 
Secretary of the Army, with the assistce of the Secretary of the 
Interior; and ' 

b. The State of Oregon take necessary action to insure 
maintenance, in the streams, of flows to be released for benefit 
of the fishery. 

, ,...-, . 
,.ii;;~ /.(:~ 

WILLIAM F. CASSIDY , 
Major General, USA / 
Acting Chief of Engineers 
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REPORT OF THE BOARD OF ENGINEERS FOR RIVERS AND HARBORS 

ENGBR(l Dec 61) 2nd Ind 
SUBJECT: Rogue River Basin, Oregon and California 

Board of Engineers for Rivers and Harbors, Washington 25, DD Ce 
25 January 1962 

TO: Chief of Engineers, Department of the Army 

10 Rogue River drains about 5,060 square miles in south
western Oregon and northern California with Oregon containing 
about 97 percent of the area. The basin is made up of three 
major sectors, the eastern and western sectors consisting of 
rugged, mountainous terrain while the central sector, which lies 
between the Cascade and Coast Ranges, is considerably less rugged 
and contains almost all of the agricultural lands and related 
developments in the basin. More than three-quarters of the basin 
area is forest or timberland, the Rogue River, Umpqua, and Siskiyou 
National Forests, and other Federally and privately owned timber
lands occupying the greater part of the mountainous areas sur
rounding the central valley. 

20 The population of the Rogue River basin is located 
principally along the main stem and its major tributaries in 
the central sector of the basino The population has been growing 
more rapidly than that of the nation or the State of Oregon 0 In 
1960, the basin population was 106,740, about 6.1 percent of the 
state total. The principal cities and their 1960 populations are 
Medford, 24,425; Grants Pass, 10,118; and Ashland, 9,119. The 
principal economic activities in the basin are logging and lum
bering, agriculture, and recreation. The timber and lumber in
dustry provides th.e chief manufacturing activity, over 40 percent 
of all laborers' income being derived from this source. Agricul
ture, which is quite diversified, produced in 1959 an output 
valued at more than $17,000,000. The major agricultural enter
prises are based on irrigated lands, the non-irrigated lands 
being used principally for pasture. About 72,000 acres were 
irrigated in 1959. Rogue River basin contains a wealth of rec
reational r~sources, including a nationally known fisherYn In 
1953 the number of visitors was estimated at 1,725,000 and the 
value of tourist expenditures at $14,000,000. More recent fig
ures are not available but undoubtedly would exceed these amounts. 

3. Flood damages occur in the Rogue River basin in a num
ber of discontinuous areas along the main stream and its principal 
tributaries. The most recent major flood occurred in December 
1955 and inundated more than 13,000 acres of lando This flood 
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was about equal in magnitude to the flood of February 1927 and 
was exceeded only by the floods of 1890 and 1861, the latter 
being the maximum of record. A recurrence of the 1955 flood 
under the 1960 level of development and prices would cause 
damages estimated at $4,450,0000 Average annual flood losses 
throu.ghout the basin are estima.ted at $640,000, of which $543,000, 
or about 85 percent, occur along the main stem of the river and 
along Applegate River. With the level of development foreseen· 
for the area, it is estimated that future average annual flood 
damages along the main stem and Applegate River will amount to 
$2,440:>000. 

4. A considerable portion of the area now irrigated has 
an inadequ.ate water supply, and some 220,000 acres of land are 
dry-farmed primarily for pasture because of lack of water. The 
potential for irrigation development is thus very large. Also 
the ground-water resources, now used extensively for water 
supply, are limited, and the low flows of the Rogue River and 
its tributaries are essentially fully appropriated for irri
ga.tion and d.omestic use. Further increases in withdrawals for 
these purposes will require that additional storage be-providedo 

5. L0cal interests desire comprehensive development of 
the water resources of the basin for flood control, irrigation, 
water supply, fish a.nd wildlife enhancement, recreation, and 
power. The District Engineer, in response thereto, considered 
the existing water~resource developments and many proposals for 
the further development of the water resources of the basino 
Some 36 single.-purpose and mUltiple-purpose reservoirs were in
vestigated. Of these, he determined that three multiple-purpose 
reservoi:t's are feasible and economically justified at the present 
time. Pertine.nt features of the three reservoirs are sunnnarized 
in Table 2 of the District Engineer's report. Each of the three 
reservoirs would provide joint storage for flood control and 
conserva.tion purposes ~ including irrigation, fish and wildlife 
enhancement, and recreation~ The Elk Creek and Lost Creek Res
ervoi.rs 'Would have water-supply storage and Lost Creek would 
include hyd.roelectric power development. The increased flows 
at reduced temperatures that would be provided for fishery 
enhancement would also provide substantial water quality control 
benefits. The District Engineer estimates the total first cost 
of the comprehensive development at $106,700,000, and the annual 
charges at $4,072,200. The three reservoirs would provide sub
stantia.l flood-control benefits along the main river and in the 
valley of Applegate River. Average annual flood damages in these 
areas TN'ould be reduced by 56 percent 0 The reservoirs would provide 
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water for substantial irrigation development~ Over 39,000 acres 
of new lands would be irrigated and supplemental water would be 
provided for about 25,000 acres. Some 20,000 acre-feet of storage 
would be provided to meet the growing demand for domestic and 
industrial watero In addition, substantial benefits would be 
realized from the power, I~reation, and fish and wildlife features 
of the development. The total benefits are summarized as follows: 

Flood control 
Irrigation 
Water supply 
Fish and wildlife enhancement 
Hydrolectric power 
Recrea.t ion 

'rotal benefits 

$1,360,000 
925,000 
322,700 

1,130,200 
1,881,700 

528,000 
$6,147,600 

The benefit-cost ratio for the entire development is 105, based 
on a IOO-year period of analysis, and each project considered 
sepa.rately G,.q,s a. favorable benefit-cost ratio. The. District 
Engineer recommends the construction of the three reservoirs 
subject to certain. conditions of local cooperation. The Division 
Engineer concurs~ 

6. The Division Engineer issued a public notice stating 
the recommendations of the reporting officers and affording in
terested parties an opportunity to present additional information 
to the Boardo Care.ful consideration has been given to the com
munications received. 

Views and Recomme.ndat ions of the Board of Engineers for Rivers and Harbors. 

7. Views •. --The Board of Engineers for Rivers and Harbors 
concurs in general in the views and recommendations of the report
ing officer8~ The recommended improvements will substantially 
reduce flood dama.ges in the basin and will provide a large amount 
of storage for conservation purposes, including irrigation~water 
supply, enhancement of the Rogue River fishery, and recreation. 
Hydroelectric power will be produced at the Lost Creek Reservoir. 
The improvements are e.conomically justified and the requirements 
of local cooperation are appropriate. 

8. Recommendationso-.Accordingly, the Board recommends that 
reservoirs at the Lost Creek, Elk Creek, and Applegate sites be 
authorized for construction for flood control and other purposes, 
all generally in accordance with the plan of the District Engineer 
and with such modifications thereof, including reasonable adjustments 
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in storage capacity for water supply and other purposes, as in 
the discretion of the Chief of Engineers may be advisable, at an 
estimated cost of $106,700,000 for "Federal construction and 

"$802,400 annually for operation and maintenance including replace
ments: Provided that prior to construction: 

a. Responsible non-Federal interests give assurances 
satisfactory to the Secretary of the Army that they will: 

(1) Reimburse the United States in accordance with 
the Water Supply Act of 1958, as amended, for the first costs 
and the annual operation, maintenance, and replacement costs 
allocated to municipal and industrial water-supply storage, such 
costs being presently estimated at $5,977,000 and $24,900, re
spectively; and 

(2) Hold and save the United States free from dam
ages for water-rights claims resulting from construction and 
operation of the improvements; 

b. Responsible local interests make necessary arrange
ments with the Secretary of the Interior for repayment, under 
the provisions of reclamation law, of the construction cost and 
annual operation, maintenance, and replacement costs allocated 
to irrigation, presently estimated at $13,007,000 and $66,500, 
respectively, for the Lost Creek-Elk Creek Reservoirs and 
$3,585,000 and $9,900, respectively, for the Applegate Reservoir, 
the final cost allocation to be made by the Secretary of the 
Army, with the assistance of the Secretary of the Interior; and 

c e The State of Oregon take necessary action to insure 
maintenance, in the streams, of flows to be released for benefit 
of the fishery. 

FOR THE BOARD ~ 
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Major General, USA 
Chairman 



REPORT OF THE DISTRICT ENGINEER 

SYLLABUS 

Rogue River Basin, in southwestern Oregon, is nationally known for 
its fishery, scenic, and recreation resources. Population centers and 
economic developments are concentrated in the valleys of the upper Rogue 
and certain tributaries. Lumbering, agriculture, and recreation are its 
principal industries. The basin has numerous natural resources, a 
rapidly growing population, and a great potential for development and 
utilization of its resources on a sustained basis. 

The water resource needs of the basin include flood control; storage 
and controlled release of water for irrigation, water supply, fish and 
wildlife enhancement, and water quality control; generation of hydro
electric power; and provisions for increased recreational use. 

In response to specific Congressional authorization, a study has 
been made of a plan for comprehensive water resource control and develop
ment for the basin. The study has been made in cooperation with the 
other Federal and State agencies interested in various phases of water 
resource and related developments. 

The proposed basin plan is comprehensive. It provides for early and 
continued realization of flood control, irrigation, water supply, fish 
and wildlife enhancement, power generation, and recreation benefits as 
project purposes. It is adaptable to continued development for those and 
other purposes, as future needs may warrant. 

The basin plan includes existing water resource developments, 
principally for irrigation; irrigation developments now under study by 
the Bureau of Reclamation; the multiple-purpose reservoirs and related 
supplemental works which are needed and justified at this time; possible
future single and multiple-purpose storage projects; and related water
resource works and programs by others. 

The three multiple-purpose reservoirs proposed for early construction 
would be basic elements of any acceptable basin plan. The record of a 
public hearing held in Grants Pass, Oregon, on 25 September 1961, shows 
strong support for the plan, and particularly the reservoirs proposed for 
construction at t~is time. 

In consideration of all factors, the District Engineer recommends 
the adoption of the comprehensive basin plan described herein, and the 
authorization and early construction of multiple-purpose reservoirs and 
app~rtenant works at Lost Creek site on upper Rogue River, at Elk Creek 
si·te -on Elk Creek in upper Rogue River Basin, and at Applegate site on 
upper Applegate River, all as described herein. 
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u. S. ARMY ENGINEER DISTRICT, PORTLAND 
CORPS OF ENGINEERS 
628 Pittock Block 
Portland 5, Oregon 

NPPGw-6 1 December 1961 

SUBJECT: Rogue River Basin, Oregon, Survey Report for Flood Control 
and Comprehensive Water-Resource Development 

TO: Division Engineer 
U. S. Army Engineer Division, North Pacific 
Portland, Oregon 

CHAPTER I - GENERAL 

1. AUTHORITY 

1935: 

This report is submitted in response to the following authorizations: 

a. Public Law No. 183, 74th Congress, 1st session, approved 1 July 

'~e it enacted by the Senate and House of Representatives 
of the United States of America in Congress assembled, That 
the Secretary of War is hereby authorized and directed to cause 
a preliminary examination to be made of the Rogue River and its 
tributaries in the State of Oregon, with a view to the control 
of its floods, in accordance with the provisions of Section 3 
of an Act entitled 'An Act to provide for control of the floods 
of the Mississippi River and of the Sacramento River, California, 
and for other purposes,' approved March 1, 1917, the cost there
of to be paid from appropriations heretofore or hereafter made 
for examinations, surveys, and contingencies of rivers and 
harbors. " 

b. Section 6 of the 1936 Flood Control Act: 

"The Secretary of War is hereby authorized and direC±ed to 
cause preliminary examinations and surveys for flood control 
at the following named localities ••• Rogue River and tribu
taries, Oregon • • . ." 

A survey under that authority was assigned by the Chief of Engineers on 
29 July 1937. 
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c. Section 206 of the 1958 Flood Control Act (Public Law 85-500 of 
the 85th Congress): 

"The Secretary of the Army is hereby authorized and directed 
to cause surveys for flood control and allied purposes, including 
channel and major drainage improvements, and floods aggravated by 
or due to wind and tidal effects to be made under the direction 
of the Chief of Engineers, in drainage areas of the United States 
and its Territorial possess'ions, which include the following 
named localities: .- .• Rogue River, Oregon, in the interest of 
flood control, navigation, hydroelectric power, irrigation, and 
allied purposes ..... " 

2. EXTENT OF INVESTIGATION 

a. Summary of studies. - Rogue River Basin as a whole is relatively 
undeveloped with vast reaches of rugged, timbered, and unpopulated land. 
Nonetheless, or perhaps in part because of that fact, the water and re
lated resources of the basin are a matter of more than local concern. The 
use of those resources contributes to the economic and social welfare of 
the State, the region, and the Nation. The fishery resource, in parti
cular, is a matter of national concern and significance. The study gave 
full consideration to those facts, and to the desires of local interests 
as expressed at public hearings, meetings, and through personal contacts 
and correspondence. At various times during the study, the District 
Engineer made personal reconnaissance of the basin and of problem areas 
and potential project sites. He also met with local groups and individu
als to discuss needs, problems, and potential project plans. Studies 
were aimed at analyzing basin needs and developing a comprehensive plan 
for basin-wide water resource development which could be put into use as 
needs and circumstances might warrant. Studies included obtaining infor
mation as to local needs and desires; compiling basic data for preliminary 
and detailed project analysis; and extensive coordinating with local, 
State, and Federal interests and agencies. Limited ground reconnaissance 
of the entire basin was made and more than 30 potential reservoir sites 
were investigated to determine those at which survey scope studies would 
be warranted. (See table 1.) Geologic investigations were made at sub
sequently described damsites. These investigations included reconnais
sance; geologic mapping; core-dr~ll borings; open trenches; drifts; soil 
classification, including permeability tests; and determination of liquid 
limits and plasticity indices. 

b. Functional and geographic scope. - The study included considera
tion of all potential project functions named in the authorizing 
legislation. Fishery and wildlife enhancement was considered under the 
provisions of Public Law 85-624, water supply under Title III to Public 
Law 85-500, and water quality control under Public Law 87-88. 
Consideration was given to needs and potentials of the entire basin, 
except that, because of fishery and recreation problems, no consideration 
was given to single-purpose projects for power generation in the headwaters 
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or in the Coast Range. Neither was any specific consideration given to 
the navigation aspects of the basin as navigation problems were covered 
by a prior report. (See paragraph 3a(3).) Further, navigation and 
flood-control developments would not be closely related and the proposed 
flood-control improvements would have only minor beneficial effects on 
existing or prospective future navigation. Rogue River is navigable only 
to $hallow draft craft above the harbor at Gold Beach. (See paragraph 
36b. ) 

c. Scope of presentation. - Maps were prepared and foundations and 
materials were explored for three dam and reservoir sites. Similar data 
for other sites considered in some detail were furnished by the U. S. 
Bureau of Reclamation. Hydrologic studies, appraisals of flood damages 
and property valu~s, and analyses of potential benefits were made with 
the assistance of other agencies as appropriate. The Bureau of Sport 
Fisheries and Wildlife, U. S. Fish and Wildlife Service, in cooperation 
with State and local agencies, made extensive studies of streamflows and 
temperatures as related to fishery enhancement and gave consideration to 
wildlife aspects of the plans studied. Their report is attached hereto 
as Appendix A. The U. S. Public Health Service made extensive studies of 
water supply conditions and needs. Their report is attached as Appendix 
B. Alternative layouts and estimates of cost for reservoir projects 
described herein were made to select plans suited to the topography and 
geology of each site and the purposes to be served. Allocations of cost 
were made for those reservoir projects which were found to be economically 
feasible. Recommendations herein are based on the foregoing studies plus 
full consideration of the plans of other agencies, remaining basin poten
tials, and expressed desires of interested parties. 

3. PRIOR REPORTS 

a. Corps of Engineers. -

(1) Three navigation studies of portions of Rogue River were 
published up to 1916, as follows: 

(a) Examination of Rogue River, House Executive Committee 
Document No. 97, 45th Congress, 3rd session, dated 17 February 1879. 

(b) Examination of Rogue River, Grants Pass to Gold Beach, 
House Executive Committee Document 51, 52nd Congress, 2nd session, dated 
5 December 1892. 

(c) Preliminary Examination of Rogue River Bar and 
Entrance, House Document 491, 64th Congress, 1st session, dated 5 January 
1916. 

In addition, there were three unpublished studies and reports on naviga
tion improvements in the period from 1916 to 1939. None of these early 
reports resulted in recommendation for or authorization of projects. 
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(2) A preliminary examination report was prepared in 1936 under 
the authority of Section 6 of the 1936 Flood Control Act. Thatreport 
was favorable to preparation of a survey scope report for flood control. 

(3) A survey scope report on improvements for navigation at 
Gold Beach, at the mouth of Rogue River, was published in 1954 as Senate 
Document No. 83, 83rd Congress, 2nd session. (See paragraph 36b.) 

b. Bureau of Reclamation. - Several reports on irrigation develop
ment for Rogue River Basin and segments thereof have been prepared by the 
U. S. Bureau of Reclamation. The incidental flood-control functions of 
projects so reported on have been analyzed by, the Corps of Engineers. 
Recent reports considered incidental to preparation of this report in
clude the following: 

(1) "Alternative Plans for Development of the Water Resources 
of Rogue River Basin," dated 5 March 1948. This was an informational 
report, preliminary to a public hearing. 

(2) ''Rogue River Basin Project, Oregon," date,..d February 1950. 
This report contained a proposal for certain of the plans described in 
the report of 1948. Lewis Creek Dam on Rogue River near Trail, Oregon, 
was the key structure. The report was released in April 1955, after 
completion of studies by the U. S. Fish and Wildlife Service and U. S. 
National Park Service. Release was made with the notation that the plan 
proposed therein was no longer under consideration by the Department of 
Interior. 

(3) "Talent Division, Rogue River Basin Project, Oregon," dated 
December 1953. This report contained a proposal for a project to provide 
irrigation water for about 8,640 acres of new lands and about 9,250 acres 
of land needing supplemental water, all in the Bear Creek drainage area. 
The project, now nearing completion, serves somewhat different areas, as 
described in Chapter VI. (See paragraph 37a(1).) 

(4) "Illinois Valley Division, Rogue River Basin Project, 
Oregon," dated December 1955. This report proposed a project to provide 
irrigation water for about 13,660 acres of new land and about 3,000 acres 
of lands needing a supplemental supply, 'all in upper Illinois Valley. 

(5) "Merlin Division, Rogue River Basin Project, Oregon," dated 
June 1958. This report proposed a project to provide irrigation water for 
about 9,620 acres of land on Grave and Jumpoff Joe Creeks northwest of 
Grants Pass, Oregon. 

(6) "Agate Dam and Reservoir, Rogue River Basin Project, 
Oregon," dated December 1959. This report proposed a project to provide 
irrigation water for about 1,810 acres of new land and about 4,820 acres 
of land needing supplemental water, all in the area north and northeast 
of Medford, Oregon. 
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c. Oregon State Water Resources Board. - The Board prepared a 
report on Rogue River Basin, Oregon, dated January 1959. It is a summary 
of data on water resource potential and current uses, and a program, with 
the force of State law, for future uses of the waters of the basin. 

d. U. S. Fish and Wildlife Service. -

(1) An Interim Report on the Fish and Wildlife Resources in 
Relation to Plan "A", Rogue River Project, Oregon, January 1950. 

(2) A Preliminary Report on Fish and Wildlife Resources 
Affected by Illinois Valley Division, Rogue River Basin Project, Oregon, 
November 1955. 

(3) Fish and Wildlife Resources of the Rogue River Basin, 
Oregon, April 1956. 

(4) Letter Report on Merlin Division, Rogue River Basin Project, 
Oregon, 30 June 1958. 

(5) Letter Report on Evans Valley Division, Rogue River Basin 
Project, Oregon, 17 March 1961. 

e. National Park Service. - National Park Service, Recreation 
Resources of the Rogue River Basin, Oregon, dated June 1954. Correlated 
with the 1950 Bureau of Reclamation report listed above, released for 
information only. 
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CHAPTER II - BASIN DESCRIPTION 

4. LOCATION AND EXTENT 

Rogue River Basin, comprising about 5,060 square miles, is located 
in southwestern Oregon. It lies between the crest of the Cascade Range 
to the east, the Siskiyou Mountains to the south, the Umpqua and Coquille 
River Basins to the north, the Coast Range and the Pacific Ocean to the 
west. It flows into Pacific Ocean at Gold Beach, Oregon, about 265 miles 
south of the mouth of Columbia River and about 320 miles north of the 
entrance to San Francisco Bay. The basin, roughly crescent-shaped with 
the extremities near Crater Lake at the crest of the Cascades and Gold 
Beach at the coastline, includes most of Jackson and Josephine Counties, 
a considerable part of Curry County, and minor areas in Douglas, Klamath, 
and Coos Counties in Oregon, as well as about 150 square miles in 
Siskiyou and Del Norte Counties in California. (See plate 1.) 

5. STREAMS 

a. Rogue River. - Rogue River rises at the extreme eastern tip of 
the basin near Crater Lake and flows generally westward about 210 stream 
miles to its mouth at Gold Beach. The upper reaches of the river above 
Trail flow through narrow, steep canyons. Developments occur only along 
small benches at infrequent intervals. Below Trail the valley widens 
into the largest arable and most highly developed section in the basin. 
Medford is located on Bear Creek about 15 miles upstream from its con
fluence with the Rogue near Gold Ray Dam. Sams Valley is located on the 
right bank of Rogue River between Trail and Gold Ray Dam. From Gold Ray 
(river mile 122), Rogue River flows about 23 miles generally in a canyon 
with areas of benchland subject to overflow occurring at intervals on 
either side utilized principally for riverfront homesites and commercial 
enterprises. Proceeding downstream, a short distance below Savage Rapids 
Dam, near the lower end of the canyon reach, the valley widens to form 
the second largest area of development in the basin, in which the city of 
Grants Pass is located. This fertile valley extends downstream from 
Grants Pass about 12 miles to the entrance of a narrow, deep, rocky gorge 
which extends through the Coast Range to the ocean. 

b. Principal tributaries. - Principal tributaries, in upstream to 
downstream order, are as follows: 
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Figure 1 . Pine forests along Highway 62 
in upper Rogue River Basin are scenic and 
provide sustained yield for industry. 
(Oregon Highway Commission photo) 
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Entrance at Drainage area, Tributary 
Tributary stream river mile square miles from 

South Fork Rogue River 164 245 Left bank. 
Big Butte Creek 152 253 Left bank 
Elk Creek 148 135 Right bank 
Little Butte Creek 129 374 Left bank 
Bear Creek 123 341 Left bank 
Evans Creek 108 218 Right bank 
Applegate River 91 768 Left bank 
Illinois River 23 982 Left bank 

In addition to the foregoing principal tributaries, there are more than 
1,000 lesser named tributaries and a larger number of smaller unnamed 
streams. The two tributaries on which projects are proposed are described 
briefly in the following subparagraphs. 

c. Elk Creek. - Elk Creek rises near the Rogue-Umpqua basin divide, 
on the south slope of Quartz Mountain about 20 miles north-northeast of 
Trail and flows in a southerly direction about 7 miles through steep, 
narrow canyons to the confluence with Button Creek. The valley widens 
intermittently and continues in a southwesterly direction about 12 miles 
to join with the Rogue near Trail. A few scattered farms and dwellings 
are located along the narrow benches in the lower reaches of the valley. 

d. Applegate River. - Applegate River originates in California on 
the north slope of the Rogue-Klamath basin divide above 5,000-foot eleva
tion and flows generally eastward about 10 miles through very rugged, 
narrow, deep canyons to its confluence with Butte Fork. The valley 
widens slightly and continues north-northeasterly for about 4 miles to 
join Elliott Creek near the California-Oregon state line. A few scattered 
residences are located along the narrow shelves through this reach. The 
valley continues north-northeast about 15 miles to join the Little 
Applegate River, and widens intermittently, reaching a width of about one
half mile in places. Several small farms and residences are located in 
this reach, which becomes more populated in the lower portions. From tfie 
Little Applegate the river flows north-northwest about 3 miles and the 
valley widens to about 1.5 miles. The town of Ruch is located at the 
lower end of this reach, about 1 mile east (right) of the river. The 
valley narrows to about one-half mile in width and continues·west-north
west about 5 miles to the town of Applegate. From Applegate the river 
runs northwest about 20 miles through a broad, flat valley extensively 
developed for farmsteads and agriculture, and joins Rogue River about 6 
miles west of Grants Pass. The channel capacity through the developed 
areas is about 10,000 cubic feet per second. 
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6. TOPOGRAPHY 

Rogue River Basin is made up of three major sectors: 

a. Eastern sector. - The eastern sector or headwaters area lies on 
the west slope of the Cascade Range. The area generally is rugged, moun
tainous terrain and large portions are almost precipitous. Elevations 
range from less than 2,000 feet! to an elevation of 4,000 to 6,000 feet 
along the eastern rim. Peaks at the crest of the Cascade Range rise to 
elevations of 7,000 to 9,500 feet. 

b. Central sector. - The central sector lies between the Cascade and 
Coast Ranges. It contains almost all of the agricultural lands and re
lated developments in the basin. It consists generally of relatively flat 
valley floors separating ranges of hills of rolling to relatively steep 
character. Elevations range from less than 900 feet near Grants Pass at 
the western edge to about 1,500 to 1,800 feet at the foot of the Cascade 
slope. 

c. Wester.n sector. - The western sector consists generally of areas 
in the Coast Range and slopes of the Siskiyous. The terrain is nearly as 
rugged as the eastern sector, but elevations are lower, ranging from sea 
level at Gold Beach to a maximum of about 5,000-foot peaks in the Coast 
Range. The Siskiyous to the south are somewhat higher than the unnamed 
divide between the Rogue and the Coquille and Umpqua Basins to the north. 

d. Lands flat enough for agricultural use generally are limited to 
areas along Rogue River from near Shady Cove downstream to a point below 
Grants Pass; along Bear Creek from about Ashland downstream to its mouth; 
along the lower reaches of Little Butte and Evans Creeks; along 
Applegate River and the upper reaches of Illinois River; and small areas 
along the lower reaches of lesser tributaries generally in the central 
sector. 

7. GEOLOGY AND SOILS 

a. General. - The geology of Rogue River Basin is complex. It in
cludes rock formations ranging from the oldest to the youngest in the 
State. The upper river and its tributaries east of Bear Creek Valley 
originate in the high Cascades and cross the relatively narrow belt of 
Tertiary lavas and pyroclastics of the Western Cascade geologic province. 
Below Bear Creek Valley, the river follows a circuitous route across the 
Klamath Mountain complex to the sea. Rocks of this area are mainly pre
Tertiary metamorphosed sediments and volcanic rocks, granitic intrusives, 
and serpentine. The major downstream tributaries, the Illinois and the 
Applegate, head in the Siskiyou Mountain portion of the Klamath geologic 
province. Numerous sites exist for low dams but sites capable of support
ing high storage dams are scarce and usually will require large quantities 
of construction materials. 

1 All elevations in this report refer to mean sea level. 
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b. Seve!al periods of alluviation are recognized dating from late 
middle Tertiary time. Gold-bearing gravels are found in terraces as well 
as in isolated bars high above the present streambeds. Many alluvial 
basins with transported soils are found in sections of Bear Creek, the 
Middle Rogue, Applegate River, and the headwaters of Illinois River. 
Thin to medium depth clayey soils have formed on the metamorphic rocks of 
the Klamath complex but the granitic rocks usually are deeply weathered 
and have coarse sandy soils. Soils in the Western Cascades are thin to 
medium depth and are silty to clayey. A blanket of fresh pumice from the 
Mount Mazama (Crater Lake) explosion covers the headwaters of the main 
river and, with young porous lava, forms an excellent absorption field 
and underground reservoir. See Appendix E for more detailed discussion 
of geology. 

8. STREAM CHARACTERISTICS 

a. Streams in the upper reaches of Rogue River Basin have steep 
gradients and flow through narrow channels cut deeply in pumice or lava 
rock. Stream gradients in these sectors range from about 25 feet per 
mile upward to near 500 feet per mile. Slopes along the central and 
lower valley average about 9 feet per mile. Consequently, velocities, 
particularly at flood stage, are high, creating erosion problems in many 
places. 

b. Topography and geology of the basin are conducive to rapid run
off, and streamflow closely follows the rainfall pattern. Floods are 
characterized by high peaks with durations of only a few hours. Total 
flood duration normally is only 2 to 4 days. The higher flows generally 
occur during the period November through March, and low flows during 
June through October. However, extensive areas of porous lava and pumice 
along the eastern boundary of the basin act as natural reservoirs to 
maintain summer flow. The channel capacity of Rogue River at Grants Pass 
is about 45,000 cubic feet per second. Capacity of Applegate River at 
Applegate is about 14,000 cubic feet per second. Flows of more than 
bankfull capacity occur on an average of about once in 2 to 4 years. 
There have been about 18 damaging floods since 1905. (See Appendix F.) 

9. VEGETATION 

More than three-quarters of the basin area is forest or timberland. 
Much of the forested area contains, or is capable of producing, market
able timber. Commercial timber species include Douglas fir (about 70 
percent of the total), other firs, Ponderosa and sugar pine, hemlock, and 
red cedar. Hardwood species, such as alder, maple, and oak, make up only 
a small percentage of the total commercial timber volume. About 50,000 
acres of semiarid foothill areas, generally the southward-facing slopes, 
are covered with a sparse growth of oak, madrona, and underbrush, and 
there are probably about 170,000 acres of rocky, mountainous land with a 
sparse cover of stunted fir, Ponderosa pine, and lodgepole pine. 
Untimbered and uncultivated lands in the basin generally support a light 
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cover of annual grasses and weeds which grow in early spring but are dry 
throughout most of the rest of the year. Lands devoted to agriculture 
amount to about 9 percent of the basin area, and more than half of those 
are natural pasture. 

10. MAPS 

The U. S. Geological Survey has recently completed mapping Rogue 
River Basin to a scale of 1:62,500. These maps depict the topography 
with a fine degree of accuracy and show manmade features as of 1950 to 
1955. The Oregon State Water Resources Board has prepared a map of the 
basin showing names of all lakes and streams. A strip map and profile of 
Rogue River and principal tributaries were prepared by the· U. S. 
Geological Survey in 1925 to a scale of 1:31,680 with a 5-foot contour 
interval. The U. S. Soil Conservation Service has made soils surveys on 
about 335,000 acres in the basin, and less comprehensive conservation 
surveys on an additional 315,000 acres. Damsite and reservoir maps made 
for this study are contained in main report and appendixes. Mapping 
generally was from aerial photographs, by use of appropriate ground con
trol and the multiplex projector. Aerial.photography was obtained for 
Rogue River from the mouth upstream to a point above Lost Creek Reservoir, 
and for the principal tributaries, including Elk Creek, Big and Little 
Butte Creeks, Evans Creek, Applegate River, and Illinois River. 
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CHAPTER III - ECONOMIC DEVELOPMENT 

11. POPULATION 

The population of Rogue River Basin is located almost exclusively 
along the main streams in Jackson and Josephine Counties. Most of the 
remainder of the population is located in Curry County, with some in the 
fringe areas in Klamath County, Oregon, and in northern California. The 
principal city, Medford, with a population (1960 census) of 24,425, is 
located on Bear Creek, a major tributary to Rogue River. Grants Pass 
(population 10,118) on the Rogue and Ashland (population 9,119) located 
on Bear Creek are the second and third largest cities in the basin. The 
Bureau of Census figures from 1920 to 1960, inclusive, show ,that the 
basin has experienced a rapid growth in population. The rate of increase 
was 58.2 percent from 1920 to 1930, 18.2 percent from 1930 to 1940, 65.3 
percent from 1940 to 1950, and 22 percent from 1950 to 1960. Of the 
106,744 residents in the basin in 1960, 41 percent were living in urban 
communities and 59 percent were located in the rural areas. Immigration 
accounted for about 40 percent of the gain in population during the 
period from 1950 to 1960. Table 1, Appendix D, shows the distribution of 
population in Rogue River Basin during the period 1920 through 1960. 

12. LAND USE 

a. Most of the usable lands within Rogue River Basin are well 
developed and fully utilized, within the limits imposed by climatic con
ditions, soils, topographic features, and availability of water. The 
upper valley extends westerly from a short distance below Trail on Rogue 
River, where a fairly broad alluvial plain is formed by the merging of 
the valleys of Little Butte Creek, Bear Creek, and Rogue River, down
stream approximately 20 miles to the vicinity of Gold Ray Dam. It has an 
area of about 60 square miles, constituting the largest body of agricul
tural land in the basin. The most intensive developments in the basin 
are located in Bear Creek Valley. 

b. About 9 percent of the area of Rogue River Basin, or about 
285,000 acres, is tillable land. Irrigated and intensively cultivated 
areas total about 64,000 acres. The nontillable land varies in character 
from semiarid range to heavily forested mountains. About 2.5 million 
acres, representing about 78 percent of the area of the basin, are 
covered by forests of commercial value. About 2 million acres, or about 
two-thirds of the basin area, is publicly owned and about one-third 
privately owned. Most of the publicly owned land is in timber and, with 
few exceptions, is not suited for agriculture. 

13. FOREST RESOURCES 

The Rogue River, Umpqua, and Siskiyou National Forests and other 
Federally and privately owned timberlands occupy the greater part of the 
rugged and mountainous areas surrounding the central valley. The basin 
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includes about one-half of the southwest Oregon unit of the National 
Forests. This unit encompasses the largest concentration of virgin 
forests remaining in the United states outside of Alaska. (See table 3, 
Appendix D.) The resource is being managed to produce a sustained yield, 
and the present cut is near the sustained-yield capacity. Harvest of 
forest products comprises by far the largest industry in the basin at the 
present time. Over 40 percent of all laborers' income is derived from 
some phase of timber manufacturing. (See table 2, Appendix D.) The tim
ber and lumber industry provides the chief source of manufacturing 
activity in the basin, and future industrial expansion and development 
are dependent primarily on this natural resource. Additional forest
based enterprises and increased and better utilization of forest by
products will.result in additional manufacturing in that field. 

14. AGRICULTURE 

a. Major agricultural enterprises in the basin are restricted 
generally to irrigated lands in Jackson and Josephine Counties. 
Li vesto,ck raising, dairying, poultry raising, fruits , specialty crops, 
field crops, and vegetables, comprise the main agricultural pursuits in 
the basin and were valued at more than $17 million in 1959. The non
irrigated lands are used principally for pasture. Grazing capacity of 
the forest land is limited. Only about 10,000 head of cattle are pro
vided summer grazing on public forest lands. Pears were introduced into 
Rogue Basin about 1900 and the acreage in pear orchards increased rapidly 
during the early part of the century. About 10,000 acres are now devoted 
to the production of about 75 percent of the Nation's Bosc pears. Other 
agriculture of the basin is quite diversified. Gladioli bulbs, hops, 
mint, and ladino clover for hay, seed, pasture, and silage are leading 
crops. Dairying and general livestock are to be found on most of the 
3,000 farms in the basin. The Medford district has about 25 fruit-pack
ing and exporting firms, 6 modern cold-storage plants, and a large, 
modern iceplant. About 4,000 people are employed during the packing sea
son which covers a period of about 2-1/2 months. About 6 percent of the 
payroll consists of processing and packing agricultural products. The 
areas in farms and general land use are given in Appendix D. 

b. In both Jackson and Josephine Counties the rate of agricultural 
development is below that of the past. Many of the farms are only 5- to 
10-acre tracts. Farm income is being increasingly supplemented by earn
ings from other activities. A limited local market, suitable soils, and 
availability of water are controlling factors in the type of crops 
presently raised. The poor soils and adverse topography in the wooded 
areas limit the amount of arable lands available. Better utilization of 
available water for irrigation would make possible the conversion of some 
of the better lying semiarid lands, now used for dry-land type agriculture, 
to irrigated lands. Improved water use and protection against flooding 
would increase production and lower crop loss, which would greatly 
enhance the value of the affected area. 
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.to'igure 2. Typical lumber mill near Medford. 



15. IRRIGATION 

Irrigation was first practiced in Oregon in 1852 on what is now the 
Talent Irrigation District. The practice quickly spread, and private 
systems were in operation by 1860. The earlier systems made direct 
diversion from the streams with no provision for storage. Census infor
mation, available since 1919, indicates that irrigation increased 
steadily until 1944, but has changed little since that time, due to 
inability of districts to supply additional water and to removal of lands 
from agricultural use. About 72,000 acres were irrigated in 1959. The 
first irrigation district, the Fish Lake Company, was organized in 1894. 
There are at present nine districts, organized and financed chiefly by 
private and state organizations which serve about 42,000 acres. Only 
three of the districts presently have water storage facilities. The 
other districts are supplied water through individual and cooperative 
irrigation systems. The Bureau of Reclamation has assisted some of the 
districts in rehabilitation of their canals and diversion systems, and 
is currently making additions to the storage facilities of the. Talent 
project which will augment the water supply to existing areas and supply 
about 5,300 acres of new land. 

16. MUNICIPAL WATER SUPPLY 

Municipal water rights in the basin amount to about 331 second-feet. 
Of that amount, the city of Medford holds rights to 262 second-feet, 
which includes 100 second-feet from Rogue River. Medford now is supplied 
from sources in the Big Butte Creek drainage basin. Medford furnishes 
the water requirements for the cities of Central Point, Jacksonville~ and 
Eagle Point. Grants Pass holds a right for 12 second-feet or 8,800 acre
feet per year from Rogue River and has applied for an additional 
10 second-feet or 7,300 acre-feet per year to meet anticipated future 
needs. Ashland is the only town utilizing storage as part of its munici
pal supply and plans additional storage as the demand requires. Present 
water supply and storage for the city is located on Ashland Creek. 

17. POWER DEVELOPMENT 

Data supplied by the Federal Power Commission for Rogue River Basin 
shows five existing hydroelectric powerplants owned and operated by the 
California-Oregon Power Company (recently merged into Pacific Power and 
Light Company and now known as the COPCO Division of that company), one 
hydroelectric plant owned by the Ideal Cement Company, a small hydro
electric plant owned by the city of Ashland, and a steam plant owned by 
the Medford Corporation at Medford. The U. S. Bureau of Reclamation has 
a small plant on Emigrant Creek, and the Coos-Curry Electric Cooperative, 
Inc., of Coquille, Oregon, has filed an application with the Federal 
Power Commission for a license for a hydroelectric development on 
Illinois River. Locations of the plants, with appurtenant data, are 
shown in table 4, Appendix D. 
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18. TRANSPORTATION 

a. General. - Development of the area has been somewhat retarded by 
poor transportation outlets. The relatively small developed areas along 
the lower reach, the town of Gold Beach at the mouth of Rogue River, in 
Curry County, are physically separated from the main basin by the Coast 
Range. These areas do not trade with nor do they contribute directly to 
the economy of the interior valley areas which lie in Jackson and 
Josephine Counties. The only means of transportation between the interior 
valleys and the coastal areas is by highways which connect with the 
coastal highway many miles north or south of Gold Beach. 

b. Railroads. - Only one branch-line railroad (formerly the main 
line) of the Southern Pacific Company traverses Rogue River and Bear 
Creek Valleys. It enters the basin from the north and passes through 
Grants Pass, Medford, and Ashland and on to California points. This line 
provides service for freight only. 

c. Highways. - Interstate Highway No. 5 (u. S. Highway 99) passes 
through the central portion of the valley in a north-south direction. 
Upon completion of improvements now underway, the interior valley will be 
accessible from the north and south by a 4-lane highway with good align
ment and grade. U. S. Highway 101 extends along the coastline. It also 
is being improved by extensive new construction. Oregon Highway 66 pro
vides a year-around connection to points east of the basin and U. S. 199 
connects the interior valley to U. S. 101. There are about 400 miles of 
paved state highways in the basin. The U. S. Forest Service and Bureau 
of Land Management are constructing new forest roads in order to utilize 
commercial timber now inaccessible. 

d. Air. - Medford has a municipal airport and i~ served by several 
commercial airlines. Grants Pass has a new municipal airport, but is not 
yet served by scheduled flights. 

e. Water. - A newly constructed harbor at Gold Beach provides 
sufficient depth for seagoing barges and for vessels having up to a 13-
foot draft. (See paragraph 36b.) A contract mail-boat service operates 
shallow-draft boats to carry mail and sightseers from Gold Beach to 
Agness. The remainder of the stream system is used only for pleasure 
boating. 

19. MINERAL PRODUCTS 

An influx of white settlers occurred in 1850 as a result of the gold 
discovery which centered around Jacksonville. Gold mining is no longer 
of material consequence to the economy of the region. The value of 
mineral production in Jackson and Josephine Counties, including cement, 
stone, sand and gravel, clays, gold, carbon dioxide, chromite, tungsten, 
silver, and copper exceeded $4,000,000 in 1956 and 1957. There are also 
some potentials for developing coal, cobalt, and nickel mining within the 
basin. 
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Figure 3. Pear orchards near Medford produce 
about 75 percent of the Nation's Bose pears. 
(Oregon Highway Commission photo) 



20 • RECREATION 

a. Rogue River Basin contains a wealth of recreational resources, 
consisting of mountain and river scenery; outstanding geological forma
tions; extensive forested areas; excellent hunting; and a very valuable 
and nationally known salmon, trout, and steelhead fishery. Except for 
the extensively developed portion of the central valley section, the 
natural character of the basin has not been materially changed. Crater 
Lake National Park in adjacent Klamath County, Oregon Caves National 
Monument, and the nationally famous salmon and steelhead fisheries of 
Rogue River have made this area one of the best known and most popular 
recreational areas in the Nation. State parks provide picnicking and 
camping facilities. National forests provide a wide range of opport~i
ties for popular recreational pursuits such as sightseeing, camping, 
trout fishing, boating, and hunting. 

b. Rec'reational activities in the basin rank third in economic 
importance following lumbering and agriculture. Studies made in 1953 
estimated the number of recreation-bound visitors at 1,725,000 and the 
total value of tourist expenditures at $14,000,000, exclusive of recre
ational expenditures of local residents. More recent figures are not 
available but because of the spiralling growth of outdoor recreation, 
present expenditures undoubtedly far exceed the above figures. 
Businesses especially benefited are those supplying recreational goods 
and services, including hotels, motels, and resorts, sporting goods stores 
and apparel stores, food and drink establishments, and businesses serving 
the needs of the motorists. 

21. FISHERY 

a. Rogue River Basin long has been nationally famous, and inter
nationally known, for its anadromous and resident fishery resources. The 
principal anadromous fishes, and those on which the basin's fame is based, 
are chinook and coho, or silver, salmon; and steelhead and sea-run 
cutthroat trout. Anadromous fishes are those which spend most of their 
lives in the sea but return to fresh water to spawn. Sportsmen of the 
United States, and many other Nations, have traveled to the Rogue for the 
superlative salmon and steelhead fishing it has offered. The principal 
resident sport fishes are rainbow and cutthroat trout. 

b. Although the anadromous fishery has declined in recent years, 
the chinook salmon and steelhead trout are still of great economic impor
tance, both as commercial and sport fish. Commercial fishing by nets 
and seines was permitted on Rogue River through the spring of 1935 and by 
hook and line from 1936 to 1938. Since that date commercial fishing of 
Rogue River salmon has been confined to offshore trolling. Rogue River 
contributes fish to the commercial troll fishery and the ocean sports 
fishery as far south as Point Arena in California and north along the 
coast, probably as far as Alaska. 
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c. The nationally utilized sport fishery consists principally of 
spring and fall chinook salmon and resident and anadromous rainbow 
(steelhead) and cutthroat trout. The trout fishery, especially in Rogue 
River above Prospect and on Applegate River, is largely dependent on 
annual plantings of hatchery-reared fish by the Oregon State Game 
Commission. In the upper segment, native rainbow and cutthroat trout, as 
well as introduced brown and eastern brook trout, are taken. The 
resident-trout fishery of the basin is enjoyed by thousands of anglers, 
both resident and out-of-state, each season. 

22. WILDUFE 

The wildlife resources of Rogue River Basin make an important contri
bution to the economy of the region. These resources are divided into 
four major categories which are big game, upland game, fur animals, and 
waterfowl. 

a. Big game. - The principal big-game resource is the Columbian 
blacktailed deer, which ranges over most of the basin. For the past 7 
years an average of approximately 10,000 hunters have harvested about 
3,000 deer annually in Jackson, Josephine, and Curry Counties, princi
pally in the more accessible middle and upper basin segments. Elk are 
found in limited numbers in various areas of the basin. These small 
herds are thought to be slowly increasing, but very few are harvested. 
Black bear still occupy much of their original range in the rugged, less 
accessible lands of the basin, but because of their scarcity and the 
difficulty of penetrating their habitat, they are seldom hunted. 

b. Upland game. - Ring-necked pheasant and valley quails provide 
the most universal sport for regional hunters. Mourning doves and band
tailed pigeons are common seasonally on some of the agricultural lands, 
and there are small numbers of brush rabbits and silver-gray squirrels. 
The mountainous and woodland areas of the basin are occupied by mountain 
quails, ruffed grouse, sooty grouse, and silver-gray squirrels. 

c. Fur animals. - Muskrats, minks, and beavers are the principal 
contributors to the basin's fur harvest. Such species as skunks, weasels, 
and raccoons are generally taken incidental to trapping operations 
directed at the more valuable fur species. The major trapping effort 
occurs in the middle basin segment. 

d. Waterfowl. - Rogue River and its tributaries are essentially 
swift streams with comparatively little aquatic food or marsh habitat for 
waterfowl. Most of the waterfowl utilization occurs in the middle seg
ment of the basin where croplands and irrigation or power reservoirs pro
vide feeding and nesting area. Nesting, mainly by mallards and a few wood 
ducks, occurs along the natural watercourses, in small marsh areas, and 
along irrigation distribution systems. Migratory flights consist princi
pally.-of mallards, baldpates, pintails, green-winged teal, scaups, and 
wood ducks, with a few goldeneyes, redh~ads, buffleheads, and ruddy ducks. 
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23. OTHER 

Service industries such as finance, communication, trade, advertis
ing, education, and professional services contribute substantially to the 
economy of the area. The importance of the cities as centers of commerce 
is indicated by the number of workers in finance and trade, which account 
for 21.6 percent and 20 percent, respectively, of the basin payrolls. 

24. TRENDS OF DEVELOPMENT 

In considering projects for regulation of Rogue River, it is recog
nized that normal development may be expected to materially change the 
conditions along the stream and thereby affect flood damages and water 
resource utilization. In an effort to forecast these trends and develop
ments, the past history of the area, its resources, and its relationship 
to the national economy were considered. Economic growth is dependent 
upon interrelated economic conditions, of which population, natural 
resources, power, and transportation are of major importance. A gener
ally expanding economy with a high level of employment will provide an 
expected economic growth of about 5 percent per annum for the next 50 
years. A somewhat lower economic growth rate of 4 percent thereafter is 
considered reasonable. The population in the basin has increased from 
about 45,000 to more than 106,000 in the past 30 years, or almost 3 per
cent per annum, and is predicted to reach 265,000 by 2010 and 470 J OOO by 
2070. The conditions in support of this growth are given in Appendix D. 
The effect of the expected growth will be to raise the present value of 
the average annual-benefits to be derived from flood-control projects 
during the next 100 years, by about 450 percent. 
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CHAPTER IV - CLIMATOLOGY AND HYDROLOGY 

25. CLIMATOLOGY 

The general location and character of Rogue River Basin are con
ducive to rather moderate climatological and hydrological conditions. 

a. Temperature. - Average monthly maximum temperatures (August) 
range from 72 degrees F. at Medford to 58 degrees F. at Gold Beach. 
Average monthly minimums (January) range from 46 degrees F. at Gold Beach 
to 17 degrees F. at Crater Lake. Extremes of record are 115 degrees F. 
at Medford and minus 20 degrees F. at Crater Lake. 

b. Precipitation. - Precipitation varies with elevation from about 
20 inches in the interior valley areas to about 120 inches in the upper 
Coast Range and 70 inches in the upper Cascade Range. Much of the total 
precipitation at the higher elevations occur.s as snow. Average annual 
rainfall for the basin above Gold Ray Dam is about 43 inches. About one
half of the average annual precipitation occurs during the November
January period while less than 5 percent occurs during the July-September 
period. 

c. Climatological records. - Precipitation records are continuous 
since 1879. About 20 sta~ions, some of which also record temperature 
and evaporation data, have been in operation throughout the basin since 
1920. Most of the gages are located near the population centers at the 
lower elevations. However, there are 24 snow courses scattered through
out the higher portions of the basin. Average annual pan evaporation 
at Medford is about 43 inches, which is about the highest in Rogue River 
Basin. 

26. RUNOFF AND STREAMFLOW DATA 

Streamflow records in Rogue River Basin have been maintained at 
Raygold, near Gold Ray Dam, since 1905. About 13 gaging stations have 
been in operation more than 27 years and 21 for more than 10 years. The 
average annual runoff at Raygold is 2,113,000 acre-feet, or about 19 
inches over the basin. This indicates an average annual loss of about 24 
inches. The maximum and minimum runoffs have been 3,570,000 and 839,000 
acre-feet, respectively. Maximum estimated peak discharge at the Lost 
Creek damsite was 45,000 cubic feet per secondj at the Elk Creek site, 
22,000 cubic feet per secondj and at the Applegate site, 34,000, all of 
which were produced by the 1861 flood. Minimum mean monthly discharge at 
Lost Creek was 608 cubic feet per second (August 1931); at Elk Creek, 2 
cubic feet per second (August 1946 and September 1951); and Applegate, 13 
cubic feet per second (August-September 1931 and September 1934). Annual 
volumes of flow are as follows: 
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Maximum Minimum 
Stream Location (acre-feet) (acre-feet) 

Rogue River Prospect gage! 1,884,000 673,000 

Elk Creek Near Trailg 307,600 61,875 

Applegate River Near Copper.1 588,100 127,300 

1 About 4 miles upstream from Lost Creek damsite, 31-year record. 
2 About 2 miles downstream from Elk Creek damsite, 14-year record . 
.1 About 1 mile downstream from Applegate damsite, 21-year record. 

Additional details are given in Appendix F. 

27. FLOODS OF RECORD 

a. The largest flood of historical record occurred in 1861 and had 
an estimated peak discharge at Gold Ray Dam of 131,000 cubic feet per 
second. The second largest occurred in 1890 when the discharge was esti
mated at 120,000 cubic feet per second. There have been two major floods 
since establishment of the gaging station at Raygold in 1905; one in 
February 1927 and the other in December 1955, each with peak discharge of 
110,000 cubic feet per second. Damaging floods in the basin are a~ost 
an annual occurrence. 

b. Floods have occurred in all of the months from October through 
April, with a maximum concentration in December, January, and February. 
Major floods result from heavy rains at times when there is a snowpack 
on the headwaters and the ground has been saturated by prior 
precipitation. Peak discharges are of only a few hours duration, and 
total flood duration is almost never in excess of 2 to 4 days. Spring 
freshets resulting from snowmelt are of longer duration, but peak dis
charges are not generally high enough to cause damage. Maximum annual 
floods in the period 1906-1960 occurred as follows: 

Month 
Number of 

occurrences 

October 1 
November 6 
December 14 
January 13 
February 14 
March 5 
April 2 

Total 55 
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28. STANDARD PROJECT FLOOD 

Discharge-frequency curves were prepared from hypothetical proba
bility aurves and available records, using the 1861 flood as the maximum 
known disCharge. The probability curves indicate that a flood such as 
that of 1861 might occur not more often than once in 100 years at the 
Lost Creek, Elk Creek, and Applegate damsi tes. There has been only one 
occurrence of that magnitude in the 100 years of historical record. As 
discussed in Appendix F, the 1861 flood has been adopted as the provi
sional standard project flood. The estimated peak discharges for pro
visional standard project floods are: 

Damsite Discharge, c.f.s. 

Lost Creek 45,000 

Elk Creek 22,000 

Applegate 34,0,90 

29. MAXIMUM-PROBABLE FLOOD 

a. The necessity for safety of the Rogue River projects against 
failure from overtopping cannot be over-emphasized because of the economic 
developments below the dams and the potential loss of life in the event of 
failUre. Therefore, the spillways and outlets must be designed to pass 
the maximum-possible flood without jeopardy. 

b. Since the maximum-possible flood has not occurred in the basin it 
was necessary to derive a hypothetical flood for each project. In the 
derivation, all hydrologic elements were considered ideal for a flood
producing storm consistent with controlling factors including snowmelt, 
minimum surface loss, etc. Precipitation excess was converted to a flood 
hydrograph by applying a unit hydrograph and adding a base flow. Six-hour 
unit hydrographs were used to convert the 72-hour hypothetical storm into 
flood hydrographs. Details of the derivation are contained in Appendix F. 

c. Computed maximum-possible discharges are as follows: 

Location Discharge, c.f.s. 

Lost Creek damsite 102,000 

Elk Creek damsite 45,000 

Applegate damsite 82,000 
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CHAPTER V - FLOOD DAMAGES 

30. GENERAL 

Flood damages in Rogue River Basin occur in a number of discontinuous 
areas along Rogue River and in the valleys of tributary streams. The 
areas subject to flooding, as shown on plate 1, are not extensive. 
Agricultural, residential, and recreational properties are, in general, 
most frequently damaged. Industrial properties, highways, and irrigation 
facilities are damaged less frequently. As discussed in Appendix D, 
extensive surveys have been made to determine damages caused by past 
floods to provide a basis for estimates of average annual flood damage. 

31. TANGIBLE FLOOD DAMAGES 

Tangible flood damages include physical damages, emergency costs, 
and business losses. 

a. Physical damages. - Physical damages consist of direct damages 
to buildings and contents, crops, lands, drainage and irrigation works, 
fences and other improvements, industrial equipment, utilities, highways, 
and other facilities. Such damages are caused by inundation or erosion, 
or both. The principal damage areas along Rogue River are from a point 
immediately upstream from the town of Rogue River downstream to a point 
between the mouth of Applegate River and Robertsons Bridge. Damages in 
this reach include industrial, commercial, residential, recreational, and 
agricultural. Agricultural damages include those due to inundation of 
lands and destruction of improvements and those due to erosion of river
banksj surface scour and erosionj and deposition of sand, gravel, and 
debris in cultivated areas. Bank erosion destroys agricultural lands, 
homesites, and access roads. Surface erosion by overbank flow removes 
valuable topsoil and creates overflow channels· through cultivated fields. 
Such channels increase cost of crop production by decreasing accessi
bility of lands, and may develop into year-around channels permanently 
isolating areas of highly productive land. 

b. Damage to permanent residences, recreational developments, and 
summer homes is high in the reach immediately upstream from Savage Rapids 
Dam and in the vicinity of the town of Rogue River. Damages along the 
upper Rogue are principally to recreational facilities, tourist facili
ties, and residences. Damages in Applegate Valley are principally 
agricultural, including considerable bank erosion. 

c. Emergency costs. - Emergency costs include the costs to Federal 
and local governmental units, the Red Cross, and other agencies that have 
assisted in evacuation, flood fight, and emergency rehabilitation. 
Emergency residential costs include costs for evacuation and temporary 
housing elsewhere, and loss of wages when the resident was required to be 
absent from his usual place of employment because of flood conditions at 
~is home. Due to the method used in collecting data on actual flood 
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damages, emergency costs to industrial and commercial projects were 
included in the statistics for business losses. 

d. Business losses. - Business losses consist of loss of normal 
business profits because of inability to operate during the flood period 
and rehabilitation period after the flood. Also included are the loss of 
wages to employees and increased costs of operating, such as moving equip
ment and merchandise to prevent flood damages, and similar expense. Such 
losses are reduced in this basin by the fact that the floods ordinarily 
occur during those months when normal commercial and industrial activity 
in the flood plain is at its lowest seasonal point. 

32. INTANGIBLE DAMAGES 

The intangible flood losses in Rogue River Basin are not particularly 
serious. Because of the narrow flood plains and availability of flood 
warning, residents and others generally may readily reach places of safety 
during floods, and loss of life is held to a minimum. Probably the 
largest intangible damage is suffered by agricultural properties dependent 
on irrigation water which cannot be delivered when needed because of dam
age to irrigation structures in the flood plain. Intangible damages have 
not been considered in the economic evaluation of projects proposed 
herein. 

33. TRENDS OF DEVELOPMENT 

The trend of development within the basin will lead to a steady 
increase in the flood damages during the coming years. The advantages to 
be derived from having homes, tourist facilities, and industrial and com
mercial establishments near the streams seem to outweigh the fear of 
floods. For example, most of the improvements which were damaged or 
destroyed by the 1955 flood were repaired or replaced in their original 
locations by the same owners within months after the loss. Plans are 
being developed locally for additional developments in the flood plain. 
Some form of flood plain zoning or other local control, not anticipated 
to be realized, would be the only apparent means of halting, or even 
slowing, the present development trend in the flood plain. 

34. FLOOD OF 1955 

The 1955 flood was the most recent major flood in Rogue River Basin. 
Damages during that flood were responsible for renewed public interest in 
formulation of plans and construction of facilities for control of floods 
and development of water resources of the basin. Insofar as is known, 
only the floods of 1927, 1890, and 1861 were of comparable or greater 
magnitude. Because only relatively limited or no data were available as 
to damage during those floods, and because developments subject to damage 
were much less extensive at those times, careful and extensive surveys 
were made of damages during the 1955 flood. More than 13,000 acres of 
land, and improvements valued at more than $22,000,000, were inundated 
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and damaged in 1955. Fortunately, by reason of intensive flood warning 
and evacuation efforts, loss of life was avoided. Details of those sur
veys, and of the resulting damage of more than $4,000,000, are shown in 
Appendix D. 

35. AVERAGE ANNUAL DAMAGES 

Average annual flood damages amounting to about $640,000, based on 
current prices and economic development, were computed by stage-damage
frequency relationships as shown in Appendix D. The losses are measured 
by the cost of restoration of the properties to their former state of 
usefulness, or if this is not possible, by the reduction in the fair 
market value of the property. 
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CHAPTER VI - EXISTING PROJECTS 

36. CORPS OF ENGINEERS 

a. Emergency and continuing authorities. - There are no regularly 
authorized flood-control projects for Rogue River Basin, or any part 
thereof. However, some minor local protective works have been completed 
under emergency and general continuing authorities. Those works are 
listed as follows: 

Location 

Rogue River 

Rogue River, mouth of Applegate 

Applegate River, at Hoopes, 
Kinkle, and Krouse Locations 

Applegate River, at Floyd 
8mi th Location 

Rogue River, Pierce Riffle 

Rogue River, Pierce Riffle 

Bear Creek, Medford 

Authority 

PL 406, 75th Congress 

PL 406, 75th Congress 

PL 406, 75th Congress 

PL 99, 84th Congress 

PL 526, 79th Congress 

PL 99, 84th Congress 

PL 526, 79th Congress 

No Federal maintenance is required for the above works. 

Total cost 

$23,592.79 

47,481.67 

25,000.00 

1,518.03 

128,874.54 

66,786.74 

23,049.58 

b. Navigation. - Navigation improvements have been made at Gold 
Beach, at the mouth of Rogue River (see paragraph 3a(3)), consisting of 
two jetties about 1,000 feet apart at the entrance; a channel 13 feet deep 
and 300 feet wide from the ocean to a point inside the jetties; and a 
turning basin 13 feet deep, 500 feet wide, and 600 feet long at the end of 
the channel. Construction was started in June 1959 and is being completed 
at the present time. Cost through 30 June 1961 was $2,973,982. Total 
-~timated cost is $3,498,000. 

37 • IMPROVEMENTS BY OWER FEDERAL AGENCIES 

a. Bureau of Reclamation. - These improvements, principally irriga
tion works, include the following: 

(1) Talent Division. - Talent Division (paragraph 3b(3))is a 
multiple-purpose project in Jackson County, providing irrigation, flood 
control, power generation, fish and wildlife, and recreation benefits. 
Recent information furnished by the Bureau indicates that the project 
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includes a transmountain diversion of flows from the headwaters of Little 
Butte Creek in Rogue River Basin into the upper Klamath River watershed; 
provisions to pick up additional flows in Klamath River Basin; the 
Howard Prairie Reservoir in Klamath River Basin; a canal system to trans
port the water from Howard Prairie Reservoir to the head of Bear Creek in 
Rogue River Basin; Hyatt Prairie and Keene Creek Reservoirs; facilities 
for developing about 16,000 kilowatts of hydroelectric power with head 
available along the transportation route; enlargement of the existing 
Emigrant Reservoir on Bear Creek downstream from the point of entry of 
the canal from Howard Prairie; and the necessary construction and improve
ment of main canals and laterals to serve about 5,300 acres of new lands 
and provide a supplemental supply to about 23,800 acres in the Talent, 
Medford, and Rogue River Valley Irrigation Districts. The Green Springs 
powerplant was placed !lon-line" in May 1960. Total estimated cost, 
including rehabilitation and new features, is $26,500,000. 

(2) Grants Pass Project. - This project includes the Savage 
Rapids Dam and Northwest Unit pipeline, and has an irrigable area of 
10,370 acres in Josephine County. The Bureau of Reclamation rehabili
tated the existing dam and has done some work on delivery facilities. 
Rehabilitation costs were about $810,000. 

b. Soil Conservation Service. - About 1,425 landowners with an 
aggregate of about 336,000 acres of land are cooperating in some phase of 
on-farm soil and water conservation. About 500 basic farm plans, compris
ing about 100,000 acres, are in effect under a more comprehensive plan of 
agreement for improvement of soil and water conservation and utilization. 
Technical assistance is furnished by the Soil Conservation Service and 
cost of improvements is borne by the owner. An application has been made 
by local interests for assistance on Bear Creek under Public Law 566. 

c. Forest Service. - The comprehensive forestry program on more 
than one million acres of National Forest land, though not strictly a 
water resource development, contributes materially to maintaining stream
flows of satisfactory quality and quantity. 

38. IMPROVEMENTS BY NON -FEDERAL AGENC IES 

a. General. - The principal non-Federal improvements or develop
ments in the water resources field are for irrigation and development of 
hydroelectric power. Private individuals and irrigation districts have 
made extensive use of State-granted rights to natural flows for irriga
tion of lands along Rogue River, Little Butte Creek, Bear Creek, Evans 
Creek, Applegate River, Grave Creek, and upper Illinois River and 
tributaries. In general, developments consist of low diversion weirs 
and canals to deliver water to the lands involved. The principal irri
gation districts are as follows. 

b. Medford and Rogue Valley Irrigation Districts. - These districts, 
located in lower Bear Creek Valley, had more than 13,000 acres under 
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irrigation in 1950, using water from two small reservoirs, and from Little 
Butte Creek and Bear Creek. 

c. Talent Irrigation District. - This district is located in upper 
Bear Creek Valley. Major improvements have recently been made to the 
storage and major distribution system by the U. S. Bureau of Reclamation 
(paragraph 37a(1)). 

d. Eagle Point Irrigation District. - Eagle Point District lies in 
the area of lower Little Butte Creek and between that stream and Rogue 
River. In 1950 this district had about 5,600 acres under irrigation. 
Water supply comes from the unregulated flow of Big Butte Creek. 

e. The Table Rock Ditch Company. - This development is downstream 
from the mouth of Little Butte Creek. The company irrigates about 1,400 
acres of land north of Rogue River by gravity diversion of natural flows 
from that stream. 

f. The Gold Hill Irrigation District. - Located between the towns of 
Gold Hill and Rogue River, this district irrigates about 1,000 acres of 
land on the south side of Rogue River by gravity diversion of natural 
flows" from that stream. 

g. The Grants Pass Irrigation District. - About 8,980 acres out of a 
total irrigable area of about 10,370 acres around the town of Grants Pass 
are irrigated by this district. The district uses natural flows diverted 
from Rogue River by gravity canal and direct-lift pumps at Savage Rapids 
Dam. 

h. Fort Vannoy Irrigation District. - This district irrigates 800 
acres immediately downstream from Grants Pass by pumping natural flows 
from Rogue River. 

i. The Murphy Ditch Association. - The association irrigates about 
535 acres of land downstream from Murphy by gravity diversion of natural 
and return flows from Applegate River. 

j. Pacific Power and Light Company. - The COPCO Division of Pacific 
Power and Light Company has five run-of-river electrical power generation 
plants along Rogue River from Prospect downstream to Gold Ray Dam, with a 
total nameplate rating of about 48,200 kilowatts. (See table 4, 
Appendix D.) 

k. Ideal Cement Company. - This company has a 2,500-kilowatt instal
lation on Rogue River at Gold Hill. 

1. City of Ashland. - The city has a 300-kilowatt installation on 
Ashland Creek. 

m. Medford Corporation. - The corporation has a steam-powered 
installation of 4,500-kilowatt capacity. 
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Figure 5. Beef cattle on irrigated 
pasture are typical of one phase of 
agricultural development. 



CHAPTER VII - IMPROVEMENTS DESIRED 

39. GENERAL 

a. The desires of all concerned were determined by interagency 
coordination, public hearings, personal contacts with individuals and 
groups, informal meetings at various locations and with various groups 
from Gold Beach, at the mouth of Rogue River, to the area upstream from 
Trail. Those concerned have been kept well informed as to progress of 
studies and plans for proposed projects. Their current expressions in 
regard to the plan are believed to be considered opinions based on 
generally adequate knowledge of the needs of the basin as a whole and 
the potentials of the basin to serve those needs. 

b. Current desires, as exemplified by 'statements at a basin-wide 
series of informal meetings from late 1959 to September 1961, and by 
materials submitted for the record at the final public hearing, differ 
in certain important aspects from those expressed initially. At initial 
hearings and meetings, immediately following the flood of 1955, local 
emphasis was on flood-control needs. Irrigation, hydroelectric power 
development, and recreation developments also were indicated to be 
needed. Proponents of flood control, including some representatives of 
sportsmen's groups, indicated a desire for flood control even at the 
expense of the fishery resource. Fisheries agencies and sportsmen's and 
conservation groups, however, strongly opposed any actions which would be 
detrimental to the fishery resource. It appeared at that time that 
those differences would not be reconcilable and that the key storage unit 
or units of any effective project plan would be at least controversial. 

c. After passage of Public Law 85-624, the revised Fish and 
Wildlife Coordination Act, the decision was made to plan for fishery 
enhancement as well as other functions. At that time, a change in con
census began to become apparent. Desire for flood control was not 
abated. Desire for improved low-water conditions and fishery enhance
ment became apparent, however, and appeared to be concurred in by a 
majority of the proponents of flood control and other functions. 

d. Current desires are for a comprehensive basin plan to include 
existing irrigation developments; irrigation developments recommended 
and under study by the Bureau of Reclamation; multiple-purpose projects 
as proposed herein for flood control and conservation of water for 
irrigation, water supply, fish and wildlife enhancement, power genera
tion, and water quality control; supplemental local works; development 
of recreation potentials at reservoir projects; and possible future 
projects to serve basin needs which will develop in the future. The 
foregoing desires were expressed at informal meetings and at a public 
hearing in September 1961 by the Rogue Basin Flood Control and Water 
Resources Association, which represents a majority of groups in the 
basin; by Federal and State fisheries agencies; by representatives of 
sportsmen's groups; and by residents of the Gold Beach area who are 
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vitally concerned with the fishery resource but have little or no direct 
interest in other phases of the basin plan. In addition to the desires 
of residents of the basin and interested Federal and State fish and wild
life agencies, there appears to be a nationwide desire, among sportsmen's 
and conservation organizations, for preservation and enhancement of the 
fish resources of Rogue River Basin. 

40 • PUBLIC HEARINGS 

a. Joint hearing, 19 October 1956. - This hearing, by representa
tives of the Senate Committees on Public Works and Interior and Insular 
Affairs, was held in Medford. Purpose of the hearing was to acquaint the 
Committees with the problems of the basin. The minutes of that hearing, 
including statements by Federal and State agencies and individuals and 
organizations, are contained in a document printed by the U. S. 
Government Printing Office in 1956 for the use of the two Committees. 

b. Public hearing, 15 November 1956. - The initial hearing for this 
report was held in Grants Pass by the Corps of Engineers. Attendance was 
about 130, consisting of landowners, businessmen, sportsmen, and farmers, 
ranchers, etc., from the entire basin. All interested local, State, and 
Federal agencies were represented. Prevention of flood damages was the 
chief concern along with attendant benefits to irrigation, power genera
tion, and recreation. However, it was emphasized that any plan of 
improvement for flood control which would be detrimental to the fishery 
would be unacceptable to a large component of those present. Transcript 
of the hearing is on file with the Corps of Engineers. . 

c. Public hearing, 25 September 1961. - The final hearing for this 
report was held in Grants Pass by the Corps of Engineers. Practically 
all occupations and interests of the basin were represented by more than 
400 in attendance, including individuals and all interested local, State, 
and Federal agencies. The proposed plan of improvement was described and 
a record was made of the views of all concerned. A transcript of oral 
presentations and copies of all written materials submitted for inclusion 
in the record are on file with the Corps of Engineers. Almost all those 
who presented oral testimony favored the entire plan as proposed. Of the 
more than 1,300 individuals whose names appeared on petitions, letters, 
and resolutions submitted for the record, a substantial majority favored 
the plan. The ratio between support for and opposition to the projects, 
as indicated by those signatures, is about as follows: 

Lost Creek Reservoir 
Elk Creek Reservoir 
Applegate Reservoir 

130 to 1 
200 to 1 
11 to J... 

The smaller ratio of support for Applegate was due in part to the lesser 
extent of interest in the Applegate as compared to Rogue River proper and, 
apparently, to the mistaken belief on the part of a few that project 
construction would result in loss of present State-granted rights to free 
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Figure 6. utilized exten
sively for family recreation and fishing . 
(Oregon Highway Commission photo) 
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use of natural streamflows for irrigation. Of the 80 agencies, groups, 
cities, and organizations which presented either oral or written state
ments, all favored the plan in its entirety. There was no organized 
opposition. In summary, the record of the hearing of 25 September 1961 
shows strong and widespread support for the proposed basin plan. 
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CHAPTER VIII - PROBLEMS AND SOLUTIONS CONSIDERED 

41. GENERAL 

a. Rogue River Basin, to a marked degree, is a separate economic 
entity. Thus, consideration of individual problems and projects must be 
in the light of comprehensive planning for the control, development, and 
use of the natural resources of the basin. Each development proposed, 
and each function served, must form a logical and justifiable part of the 
overall basin development. The fishery interest is national in character 
and plans for development of other resources must include full considera
tion of, and facilities for, the protection and enhancement of that 
resource. Experience has shown that no plan would be acceptable which 
did not include full consideration of the fishery resource and provisions 
for maintenance and enhancement thereof. 

b. Consideration must be given to all existing and potential future 
projects in the formulation of an overall comprehensive plan into which 
those units can be integrated as future developments and needs may 
warrant. The topography and stream pattern of the basin facilitate step
by-step development. Each properly formulated unit of such a plan would 
merge into the system of units already available to expand another seg
ment of the basin's economy. Work already done by the U. S. Bureau of 
Reclamation in developing certain irrigation projects can be incorporated 
in an overall basin water-resource development plan, the key units of 
which are proposed herein for early construction. 

c. The water resource problems of Rogue River Basin generally are 
those of seasonal distribution, as aggravated by increasing development 
and use of land and water resources. Total water supply generally is 
adequate for all uses programmed by the Oregon State Water Resources 
Board (see paragraph 3c), but works to equalize seasonal distribution by 
reducing flood peaks and increasing low-water flows are needed. Any 
acceptable solution would have to provide a reasonably high degree of 
flood control, satisfy known irrigation needs, involve a minimum of 
fishery problems, and provide for overall fishery resource enhancement. 
The most practicable solution to most of the problems would be a system 
of multiple-purpose reservoirs, so located as to provide a maximum of 
flood control and water conservation without serious detriment to spawn
ing and rearing areas for the fishery resource. Such a reservoir system 
would have to be supplemented by local works such as levees and bank 
revetments if a high degree of flood protection were to be obtained. 
Even so, it is not likely that flood protection could be provided for all 
problem areas~ even if engineering or project feasibility were to be 
ignored. 

42. FLOOD PROBLEMS AND SOLUTIONS 

a. Flood problems. - Flood problems along Rogue River proper are 
confined principally to the 50-mile reach from the community of Trail 
downstream to Robertsons Bridge, below Grants Pass. Because of topography, 
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Rogue River boats, carrying 
fishermen and sightseers, enroute from 
Grants Pass to Gold Beach at low water. 
(Oregon Highway Commission photo) 



channel capacities, and extent of development, little or no flood damages 
now occur along many portions of that reach. upstream and downstream 
from that reach, the stream flows generally through deep canyons in 
mountainous terrain and causes no evaluable monetary damage, except for a 
very short reach immediately upstream from the mouth of the stream at 
Gold Beach. Damages also occur along portions of tributary streams, such 
as Big and Little Butte Creeks, Bear Creek, Evans Creek, Applegate River, 
Grave Creek, and upper Illinois River. 

b. Solutions considered. - Solutions considered include the 
following: 

(1) Flood plain evacuation. - Flood plain evacuation would not 
be feasible because of the magnitude of the existing improvements and 
facilities. A large percentage of the best arable land is located within 
the flood plain. Reentry could be prevented effectively only by purchase 
in fee of the entire area, and removal of this land from production would 
severely injure the agricultural economy of the basin. Such action would 
be prohibitively expensive, not economically justifiable, and unaccept
able to a majority of local interests as it would not solve other equally 
pressing water-resource problems. 

(2) Regulation. - Regulation could be partially effected by 
local ordinances to prohibit construction within the flood plain of major 
improvements susceptible to flood damage. However, the nature of the 
rural areas and type of damages usually sustained therein do not lend 
themselves to effective mass regulation. Although regulation might be 
considered as a supplemental measure, it would not be a solution to the 
flood problem and would not assist in solving other water-resource 
problems. 

(3) Levees and local works. - Except in a few isolated loca
tions, levee construction would not be practicable. The flood plain 
generally is narrow and residential developments subject to damage 
usually are located on the only practical levee alignment. Further, 
levee construction 'would not offer a solution to the water conservation 
needs of the basin. 

(4) Reservoirs. - For flood control alone, the best and most 
effective solution would be a major reservoir immediately upstream from 
the first principal damage area, on Rogue River and on each major 
tributary. Because fishery considerations require that dams be located 
as far upstream as practicable, and because damaging floods could origi
nate downstream from reservoirs so located, complete control of floods 
would not be effected by any practicable combination of reservoirs. 
Further, the estimated average annual flood-control benefits, either now 
or in the future, would not be sufficient alone to justify provision of 
storage. Also, consideration must be given to the needs of irrigation 
and fishery enhancement if an acceptable plan is to be developed. On 
that basis, it appears that the best solution to the flood problem would 
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be a system of multiple-purpose reservoirs, supplemented by local works. 
For maximum flood control, the reservoirs should be as far downstream as 
would be consistent with recognized needs for preservation and enhance
ment of the fishery resource. 

43. IRRIGATION 

Inadequate rainfall during the growing season makes irrigation a 
necessity for successful agriculture. A large segment of the gross 
product of the basin is dependent on agriculture, which has declined as 
to rate of development in the past few years. (paragraph 14b.) The 
decline is caused by several factors: The inability of the present water 
distribution systems to supply the requirements for maximum production; 
encroachment on the most productive areas in the valley by urban and 
industrial developments; and the continued trend of farm owners and 
workers to seek the more lucrative employment offered by other industries. 
Only the water-resources problem is considered herein. The seriousness 
of the water problem is shown by the fact that natural flows in Rogue 
River and its tributaries are inadequate to satisfy existing water rights 
in many years and that large areas of arable land are available but un
usable for crop production because of lack of water supply. The Jackson 
County Water Resources Committee states that provision of an adequate 
water supply would triple the gross crop value from irrigated lands in 
that county. The cost of installation and operation of pumping facili
ties, and lack of an adequate underground supply, preclude the use of 
wells for irrigation. The gross water yield of the basin, which is 
produced by precipitation occurring principally in the winter and spring, 
is adequate for foreseeable demands. The problem resolves to one of 
storage and seasonal distribution. The reservoirs proposed for early 
construction would provide water for more than 39,000 acres of new land 
and additional water for about 25,000 acres now being inadequately served. 

44. POWER GENERATION 

a. The existing electrical power-generating installations in Rogue 
River Basin (paragraph 17) are inadequate to supply the present demand on 
the private power system serving the basin. Additional requirements are 
satisfied by importation of power from plants outside of Rogue River 
Basin. Economic developments and population growth are expected to triple 
regional power demands by 1980. Information in that regard is contained 
in Exhibit 1. The increased requirements in Rogue River Basin and the 
decreased surplus of Columbia River Basin power which will result from 
such development and growth emphasize the need for development of Rogue 
River Basin potentials at storage proj~cts under consideration. 

b. Of the three storage projects under consideration for early 
development, only Lost Creek offers the possibility of economical power 
generation. At that project, power could be developed by utilizing 
natural flows and releases from storage for irrigation, water supply, and 
fishery enhancement. It would be necessary, in order to insure realiza
tion of subsequently discussed fishery enhancement benefits, that no 
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Figure 8 . Railroad bridge at Grants Pass, de
stroyed by 1955 flood, shortly after peak stage. 

Figure 9. Railroad bridge at Grants Pass, 
after flood stage had receded. 
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fluctuating releases be made for power generation. Similarly, no reregu
lating reservoir should be constructed in fish spawning areas downstream 
from Lost Creek Dam. 

45. WATER SUPPLY 

a. At present, there is relatively little industrial development in 
Rogue River Basin. Moreover, the 1949 Legislature enacted ORS 538.270 
which, subject to existing rights, withdrew the waters of Rogue River 
downstream from a point near Shady Cove for domestic, stock, irrigation, 
and municipal purposes. As recent State legislative actions to permit 
direct diversion for industrial usage have failed of passage, it must be 
assumed that such use will not be developed in the foreseeable ruture, 
except as supplied through municipal systems. Thus, the principal 
demands for water supply within the immediate future can be expected to 
be for municipal use, which apparently could include sale of water to 
any industries which would be satisfied by water in amounts and at costs 
consistent with such service. 

b. Water supply studies by the U. S. Public Health Service are 
included as Appendix B to this report. Those studies show that the city 
of Medford is the only municipality in the basin, within a reasonable 
distance from the stream, which has a reasonably adequate assured source 
of additional water supply. Grants Pass, Gold Hill, and Rogue River, 
however, are using available sources and water rights to about the maxi
mum degree and apparently lack sources which could be developed at 
reasonable costs. Additional supply for any or all of those municipali
ties could be provided by storage in multiple-purpose reservoirs in the 
upper Rogue area. Ashland, the only other city of appreciable size in 
the basin, because of its location, could not be served economically from 
potential storage reservoirs which are discussed in this report. 

46. FISHERY 

a. Existing problems. - Only two of several possible reasons for 
the decline of the fishery in the basin, viz., low flows and high water 
temperatures, were considered in this report. Flood damage to spawning 
areas and spawn also is known to occur, and measures proposed for flood 
control should be of some unevaluated benefit in that respect. Flow and 
temperature problems have several possible causes. Natural flows from 
the main stream and tributaries have been diverted for irrigation and 
other consumptive uses. Locations and amounts of these diversions are 
known, but records of streamflow and temperature are inadequate to 
properly evaluate other causes of depletion and concurrent rises in 
temperature. It is known, however, that water temperatures below Grants 
Pass occasionally exceed 80 degrees Fahrenheit during the summer months, 
causing extensive loss of fish life. Logging of certain areas probably 
has decreased the summer water supply. Watershed management and related 
activities probably could result. in some increase in natural flows. 
Such increases, however, would be of little value to the fishery. 
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In critical low-water years much, if not all, of any increased flow so 
provided would be diverted to satisfy existing rights to natural flow up
stream from that portion of the Rogue in which the most severe tempera
ture problems exist. The apparent solution to the low-flow problems 
would be storage and subsequent release, during the low-water season, of 
an amount of water sufficient to insure adequate minimum flows. If such 
increased flows were of good quality, and released at sufficiently low 
temperatures, considerable improvement in stream conditions would be 
achieved. Provision of storage specifically for fishery enhancement pur
poses appears to be practicable and economically feasible at two reser
voirs subsequently described herein. The Oregon State Water Resources 
Board has the authority to establish minimum flows, classify unappropri
ated waters, and otherwise protect increased flows made available from 
storage for fish. 

b. New problems. - New problems would be created by construction of 
dams which would inundate or block access to spawning areas. In order to 
minimize the new problems, sites selected should be as far upstream as 
possible. Thi.s consideration, together with the expressed desires of fish 
and wildlife agencies and conservation groups, apparently would preclude 
development of storage at the Lewis Creek site on Rogue River and at the 
Ruch site on Applegate River. Developments at the sites proposed herein 
would have to include provisions for mitigation of loss caused by inunda
tion of spawning areas. 'Further, for Elk Creek and Applegate Reservoirs, 
passage facilities would be required to prevent isolation of upstream 
spawning and rearing areas. 

47. RECREATION 

a. As previously mentioned, recreation ranks third in the economy 
of Rogue River Basin, being outranked only by lumbering and agriculture. 
(See paragraph 20b.) However, facilities for aquatic and slack-water 
sports and recreation are scarce and confined principally to small 
natural lakes and small impoundments provided by power dams and irriga
tion storage reservoirs. Additional reservoirs would contribute 
materially to the recreational potential and would afford opportunity for 
much needed expansion of slack-water recreation, day-use, and camping 
facilities. The operational schedule of the reservoirs (paragraph 56) 
would provide a substantial use potential during the recreation season. 
The strategic location of Lost Creek and Elk Creek projects on the main 
traffic route between Crater Lake National Park and Oregon Caves National 
Monument and the redwood forests of north coastal California indicates 
that thousands of visitors would be in proximity to the reservoir areas 
each year. Applegate Reservoir would be somewhat less strategically 
located, and would develop less rapidly, but would get considerable usage. 

b. It is estimated that 150,000 people live within a 2-hour driving 
distance of the projects, and that the population of the same area 50 and 
100 years hence would be 375,000 and 675,000, respectively. The trend 
for outdoor recreation should continue to increase proportionally, and any 
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Figure 10 . The 1955 flood destroyed many homes 
and t ourist cabins. This one was moved from 
its foundation and severely damaged. 
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accommodating facilities would be fully utilized. Development of boat 
launching, parking, picnicking, camping and day-use facilities, access 
roads, etc., at the proposed reservoir sites would help to satisfy a 
growing recreational demand. 

48. NAVIGATION 

The existing project for a harbor at Gold Beach provides the only 
economically feasible facilities in the basin for oceangoing barges and 
vessels. The only other commercial navigation on the stream is that 
provided by the Rogue Boat Service which presently has a contract to 
provide mail service between Wedderburn, near the mouth of the Rogue, and 
Agness, at about river mile 23. A substantial tourist trade is also 
carried on during the summer when as many as seven and eight boats make 
daily round trips. The boats used have capacities of from 20 to 35 
persons and are specially designed and constructed for operation in the 
shallow, tortuous, and swiftly flowing channel. In spite of the special 
nature of the boats used, difficulties are experienced in navigating 
during the low-water season. Dredging and provision of temporary con
traction works generally are necessary annually to maintain adequate 
depths across certain shoals and riffles. This work has been done by 
the boat service. Because of the apparent imminence of completion of 
forest access roads connecting the Wedderburn-Gold Beach and Agness areas, 
it appears unlikely that continuation of mail-boat operations will be 
necessary. Nonetheless, there is a strong probability that present 
usage of the Agness-Wedderburn reach of channel for tourist trips will be 
continued. The increased low-water flows mentioned as a solution to the 
existing fishery problem would improve conditions for shallow-draft 
navigation of the lower Rogue. 
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CHAPTER IX - PLAN OF IMPROVEMENT 

49. PROJECT FORMULATION 

a. Comprehensive basin planning. - Comprehensive basin planning was 
the goal in studies leading up to project formulation. Consideration was 
given to all purposes, both present and foreseeable future, which a plan 
of improvement might serve. Detailed studies for proposed projects were 

.based on maximum development of the potential at each site to serve known 
and foreseeable basin needs. Consideration was given to the growth and 
development of the basin and the timing of basin needs as related to the 
extent to which a plan of improvement might be justifiable at this time. 
Further, consideration was given to including in a basin plan the exist
ing Bureau of Reclamation irrigation projects and the projects for irri
gation and related uses now under study by that agency. As a result, 
a basin plan was formulated which consists of the following basic items: 

(1) Existing water-resource developments, as summarized in 
Chapter VI. 

(2) New irrigation and related developments now recommended and 
under consideration by the Bureau of Reclamation as described briefly in 
paragraph 3. 

(3) A system of three multiple-purpose reservoirs to be 
developed at an early date, as subsequently described. 

(4) Supplemental local works, as a part of the reservoir proj
ects, to be constructed as needed and justifiable to alleviate remaining 
bank erosion problems on Rogue River proper, as subsequently described. 

(5) Related works by others, such as might be accomplished under 
Public Law 566 or other Federal, State, or local programs. 

(6) Possible future single- and multiple-purpose projects, 
including reservoirs and local works, to provide additional flood control 
and satisfy future needs for conservation and use of the water resources 
of the basin. 

b. Special considerations. - The fishery resources of Rogue River 
Basin are of national significance, and no plan would be responsive to 
basin, state, and national needs unless it provided for irrigation, 
fishery enhancement, and flood control. Results of the studies and the 
hearing of 25 September 1961 confirm the validity of that approach. 

c. Preliminary studies. - More than 30 potential storage sites were 
studied in preliminary fashion to determine which ones should be con
sidered for possible development at this time, and studied in more detail. 
(Table 1.) The preliminary studies took into account the factors 
enumera.ted in Chapter VIII and preceding paragraph 49b, particularly as 
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related to national interest in the fishery resource. Little considera
tion was given to projects which obviously would have a serious adverse 
effect on the fishery. Included in the list of projects so eliminated 
were the Lewis Creek site on Rogue River near Trail and the Ruch site on 
Applegate River downstream from the confluence of Little Applegate River. 
Based on results of studies by the Bureau of of Reclamation it was known 
that opposition to those projects existed on a national scale. Also 
eliminated because of fishery and recreation considerations were poten
tial single-purpose power projects on lower Rogue and lower Illinois 
Rivers, and similar projects on Rogue River upstream from Prospect. 

d. Possibilities exist for development of storage on Big Butte 
Creek a short distance upstream from the Lewis Creek site and on McNeil 
Creek, a tributary to Big Butte Creek. Hydrologic data indicated that, 
while Big Butte Creek provides a fairly good sustained low-water flow, 
it is not a major contributor to flood peaks. Also, storage on Big Butte 
Creek apparently would create fishery problems of considerable magnitude, 
at least at this time. For those reasons, it was considered best to 
leave Big Butte Creek for possible future development at such time as 
conditions and needs of the basin might warrant. 

e. Little Butte Creek is tributary to Rogue River downstream from 
Dodge Bridge. Consideration was given to two sites: Lakecreek and 
Brownsboro. The Lakecreek site, previously considered by the U. S. 
Bureau of Reclamation, appeared to be the better of the two. It was 
found, however, that annual runoff occasionally was so low that reservoir 
filling would not be possible if minimum flows essential to fish life 
were to be maintained during the filling season. Also, it appeared that 
irrigation needs could be satisfied from storage at the upstream sites 
already mentioned. For those reasons, and as potential flood-control 
benefits would be small, no further consideration was given to Little 
Butte Creek. 

f. Consideration was given to provision of additional storage on 
Bear Creek, in the interests of flood control, water quality improvement, 
and other uses. It was found, however, that flood-control and irrigation 
effects of the existing Emigrant Reservoir, when enlarged, would be 
sufficient to preclude justification of additional storage at this time. 
Enlargement of Emigrant Reservoir, by the U. S. Bureau of Reclamation as 
a part of the Talent project, is substantially complete. There may be 
justification in the future for provision of additional storage in the 
Bear Creek watershed in the interest of increased low-water flows and 
improved water quality. Sites for such development appear to be 
availahle. 

g. Consideration was given to four sites in Evans Creek Basin. Of 
those sites, the Meadows, or Hull Mountain, site was selected by the 
U. S. Bureau of Reclamation for possible development of a project to 
provide irrigation and incidental flood control. In consideration of all 
factors, including potential effect on the fishery resource, that site 
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appeared to be the best suited to development at this time. Because of 
the advanced stage of studies by the Bureau when this report was being 
prepared, and because of the limited flood-control potential, it was con
sidered advisable to leave further study and possible recommendations for 
development to that agency. Any plan which might be so recommended would 
form an integral part of the overall plan proposed herein for Rogue River 
Basin, and no conflict could be anticipated. 

h. For Illinois River, which is the largest single tributary in the 
Rogue River system, limited consideration was given to possible storage 
projects on Deer Creek near Selma and on Sucker Creek and Althouse Creek. 
Because agricultural lands and developments are limited to that part of 
the Illinois watershed upstream from Eight Dollar Mountain, and because 
storage on the Illinois would create no benefits on Rogue River proper, 
it was found that potential flood-control benefits would be very limited. 
It was considered appropriate to leave further studies and possible 
recommendations for storage development principally for irrigation to the 
U. S. Bureau of Reclamation, which has studies underway in that area. 
Any plan proposed by the Bureau for irrigation and related functions would 
be compatible with and a part of the overall basin plan proposed herein. 

i. As a result of the preliminary studies described above, a plan 
for three multiple-purpose reservoirs and certain supplemental local 
works was selected for analysis for probable early development. Those 
projects, and other existing and possible future units of a comprehensive 
Rogue River Basin plan, are described in more detail in subsequent para
graphs and Appendix G. 

50. STORAGE REQUIREMENTS 

a. Storage requirements for flood control were determined, as a 
basic step in project formulation, for those projects selected for more 
detailed study. The U. S. Bureau of Reclamation furnished information as 
to diversion requirements for irrigation of lands which could be served 
from each site or combination of sites. Information was obtained from 
the Bureau of Sport Fisheries and Wildlife as to quantity and quality of 
increased flows for fishery enhancement. The U. S. Public Health Service 
furnished information as to probable future water supply demands, and 
assisted in determining the amount of storage to be provided for that 
purpose and the probable benefits to be realized. 

b. As pointed out in Chapter VIII, it would not be practicable to 
provide complete flood protection by reservoir construction and operation. 
Supplemental works would be required for that purpose. Nonetheless, each 
storage site considered for development should be utilized to the maximum 
practicable extent for flood control as well as for other purposes. To 
determine the desirable extent of development at each site the storage 
requirements for at-site flood control were compared with total conserva
tion uses, with consideration given to ability to make multiple use of 
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storage space. Total conservation requirements also were compared with 
available water supply at each site. 

c. Total water yields of the streams involved were found to be 
adequate to supply all foreseeable needs, as outlined above. Thus, so 
far as provisions for water use were concerned, the problem was one of 
storage and seasonal distribution. That problem could be solved by 
developing sites to their physical limits from the standpoint of geology, 
topography or water yield, whichever might be controlling. In all cases, 
the geologic and topographic limits were such that full advantage could 
be taken of average annual runoff and that carryover storage could be 
provided for dry years. Studies of reservoir operation for water conser
vation purposes showed that operation for those purposes would result in 
the annual availability of sufficient storage space to provide a high 
degree of at-site flood control. As discussed in Appendix F, some addi
tional storage space could be made available by additional evacuation in 
years of abnormal flood potential when the snowpack on the tributary area 
would insure ability to refill. However, very little additional flood
control effect could be obtained by provision of additional storage space 
for that purpose. Further flood control for the basin would have to be 
achieved by development of possible future projects which would provide 
control of additional drainage area. 

d. Thus, total storage requirements at each site proposed for early 
development are the amounts necessary to satisfy foreseeable requirements 
for conservation and use of the water resource. By multiple-purpose use 
of storage space, a high degree of at-site flood control can be provided. 
Because of the relatively small portion of total basin drainage area from 
which runoff can be controlled, however, it is obvious that flood problems 
will be only reduced, not eliminated. 

51. SPILLWAY DESIGN 

Spillway would be designed to insure that extreme flood runoff would 
not endanger the structure. Studies were made to determine the maximum
possible flood at each reservoir area. The peak discharges so deter
mined are from 2 to 2.4 times the peak discharge of the maximum 
historical flood of 1861. Peak discharges of the 1861 flood at the dam
sites were about 30 to 70 percent greater than peak discharges of the 
1927 and 1955 floods at the same sites. Appendix F contains details of 
spillway design flood derivation. 

52. PROPOSED PLAN FOR EARLY DEVELOPMENT 

The Lost Creek, Elk Creek, and Applegate Dam and Reservoir projects 
and possibly some supplemental local works are economically feasible for 
construction at this time. Future projects might be justified and 
developed as warranted by economic expansion. There would be no known 
conflict between existing water resource developments, developments now 
under consideration by others, and projects proposed herein. 
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53. LOST CREEK DAM AND RESERVOIR 

a. Project functions. - Lost Creek Reservoir would be operated, 
with Elk Creek Reservoir, to provide flood control, irrigation, future 
water supply, fish and wildlife enhancement, water quality control, 
hydroelectric power generation, and recreation benefits. Irrigation and 
wildlife enhancement benefits would depend on construction of the related 
irrigation distribution system to serve lands in the Medford Division as 
proposed by the Bureau of Reclamation. Future water supply benefits 
would depend on provision by the user of facilities for taking water 
under appropriate repayment contract. Power-generation benefits would 
depend on provision by a purchaser or distributor of necessary connec
tions and transmission facilities. Flood control, fisheryenhancementJ 
water quality control, and recreation benefits would be realized by 
virtue of construction and planned operation of the project as described 
herein. 

b. Project location. - Lost Creek Dam would be located on upper 
Rogue River at river mile (from mouth) 154.7J about 26.5 miles north
easterly from Medford, Oregon, in sections 25 and 26, Township 33 South, 
Range 1 East, Willamette Meridian, as shown on plate 1. The project 
would control runoff from a drainage area of 674 square miles. Reservoir 
area and project layout are shown on plates 4 and 5. For a more detailed 
description of the project see Appendix G. 

c. Dam. - As shown on plate 5, the dam would be a rock and gravel 
embankmen~about 360 feet in height from foundation to crest, with an 
overall length of about 8,130 feet. The top width would be 24 feet at 
crest elevation 1,920. Gross embankment would be about 21,670,000 cubic 
yards. 

d. Spillway. - The spillway would be a concrete ogee section with a 
net length of 95 feet, located on the right abutment. Discharges would 
be controlled by two electrically operated radial gates. The design dis
charge would be 102,000 cubic feet per second at 45-foot head with the 
pool at elevation 1,915. A channel excavated in rock would lead spillway 
discharge across the right abutment and to a side canyon leading to Rogue 
River. All erodable material would be removed to avoid possible silta
tion of salmon spawning beds. 

e. Outlet. - The outlet tunnel through the right abutment would have 
~ design discharge of 10,000 cubic feet per second at pool elevation 1,878. 
Outlet discharge would be regulated by slide gates at the base of an 
intake tower about 320 feet in height. Lightweight bulkhead gates in sets 
of three at each of six equally spaced intake ports between full pool and 
bottom of reservoir would be used to select the depth from which water 
would be drawn for water temperature regulation. Outlet discharge energy 
would be dissipated in a stilling basin. 

S6 



f. Power generation. - A powerhouse located on the right abutment 
at downstream toe of dam would house two Francis-type turbines with 
installed capacity of 26,000 kilowatts each. Water at temperatures 
selected for fishery enhancement would be supplied to the turbines from 
the intake tower through a penstock about 1,650 feet in length. 

g. Reservoir. - The reservoir at full pool elevation 1,915 feet 
would store 465,000 acre-feet, 315,000 acre-feet of which would be 
usable. The pool would be 10 miles in length, and would have a shoreline 
length of 26.5 miles and a surface area of 3,100 acres. See plate 4. 
At minimum pool (elevation 1,776) the shoreline length would be 18.2 
miles and the area would be 1,570 acres. Total land requirements would 
be about 6,040 acres, including about 1,700 acres of public lands. 
Inquiries directed to the Oregon State Department of Geology and Mineral 
Industries divulged no record of mineralization or mining activity in 
the reservoir area. One large gravel deposit in the area would be used 
in construction of the dam. The distribution of the small pumice deposits 
and the present potential market do not favor continuous or large scale 
exploitation. 

h. Relocations. - About 5.9 miles of Highway 62 (Crater Lake 
Highway) would have to be relocated. The relocated road, along the north 
shore of the reservoir, would be about 7.5 miles in length, have 24-foot 
paved roadway surface plus an II-foot passing lane on grades over 3 
percent. About 1 mile of the upper end (including bridge) of the exist
ing gravel-surfaced Laurelhurst Road would be abandoned. The lower mile, 
which would be in the reservoir area, would be replaced with 2 miles of 
the same standard gravel-surfaced road about 18 feet in width. 
Relocations would be in accordance with Section 207b of Public Law 86-645. 
In addition, about 4.5 miles of power distribution line and a high
tension transmission line would require relocation. 

i. Fishery provisions. - Fishery provisions would include storage 
and temperature regulating facilities for releases in the interest of 
fishery enhancement, and facilities for restitution of loss of spawning 
and rearing areas in and upstream from the pool. Fishery enhancement 
facilities are discussed in paragraphs 53e and 56. Restitution facili
ties would consist of fish-production facilities such as a fish hatchery 
or possibly spawning channels and related works, as might be found neces
sary upon completion of detailed studies in cooperation with Federal and 
state fish and wildlife agencies following project authorization. The 
hatchery also would be used to provide trout for the reservoir fishery. 
No provision would be made for fish passage. 

\ 
j. Recreation development. - Because of a favorable plan of opera

tion, no substantial drawdown would be expected prior to July. Water 
surfa~e areas generally would be adequate for water-associated activities 
throughout the recreation season. Proposed recreation improvements for 
the initial 10-year period would include about 1 mile of access road, 
two boat-launching ramps, and about 360 camping and picnic units with 
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appurtenant water supply and sanitary facilities. About 165 acres of 
land would be acquired specifically for recreation purposes. 

54. ELK CREEK DAM AND RESERVOIR 

a. Project functions. - Elk Creek Reservoir would be operated, with 
Lost Creek Reservoir, in the interests of flood control, irrigation, 
future water supply, fish and wildlife enhancement, water quality control, 
hydroelectric power generation, and recreation. No specific facilities 
would be provided at Elk Creek for fishery enhancement or power genera
tion, but planned operation would permit realization of those benefits at 
Lost Creek. Irrigation and wildlife enhancement benefits would depend on 
construction of the related irrigation distribution system to serve lands 
in the Medford Division as designated by the Bureau of Reclamation. 
Future water supply benefits would depend on provision by the user for 
taking water under appropriate repayment contract. Flood-control and 
recreation benefits would be realized by virtue of construction and 
planned operation of the project as described herein. 

b. Project location. - Elk Creek Dam would be located on Elk Creek 
about 3 miles above the mouth, in section 20, Township 33 South, Range I 
East, Willamette Meridian, about 26.5 miles northerly from Medford, 
Oregon, as shown on plate 1. The project would control runoff from a 
drainage area of 127 square miles. Reservoir area and project layout are 
shown on plates 6 and 7. For a more detailed description of the project 
see Appendix G. 

c. Dam. - As shown on plate 7, the dam would be a rock and gravel 
embankment structure about 235 feet in height from foundation to crest 
with an overall length of about 2,670 feet. Top width would be 24 feet 
at elevation 1,765 feet. Gross embankment would be about 3,726,000 
cubic yards. 

d. Spillway. - The spillway would be a concrete ogee section, 
located on the right abutment. Discharges would be controlled by two 
electrically operated radial gates. Design discharge would be 38,700 
cubic feet per second at 28-foot head (pool elevation 1,760). An 
excavated channel in a natural draw would lead discharge down the right 
abutment to the stream. All erodable material would be removed from the 
channel to avoid possible siltation of salmon spawning beds. 

e. Outlet. - The outlet tunnel through the right abutment would 
have a discharge capacity of 4,500 cubic feet per second with pool eleva
tion at 1,665 feet. Outlet discharge would be regulated by slide gates 
at the base of an intake tower about 215 feet in height. Lightweight 
bulkhead gates in sets of two at each of five equally spa~ed intake ports 
between full pool and bottom of reservoir would be used to select the 
depth from which water would be drawn for water temperature regulation. 
The outlet would discharge in a rock cut and no stilling basin would be 
provided. 
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f. Reservoir. - The reservoir at full pool elevation of 1,760 feet 
would be 5.5 miles in length, would have an area of 1,275 acres, and a 
shoreline length of 16.8 miles. See plate 6. Storage capacity would be 
101,000 acre-feet, 95,000 acre-feet of which would be usable. At minimum 
pool elevation 1,624 feet, the pool would have an area of 205 acres. 
Total land requirements would be 1,950 acres, including about 250 acres 
of public lands. The reservoir area shows no record nor indication of 
metallic mineralization or mining activity. 

g. Relocations. - About 6 miles of the existing 16-foot oil surface 
Elk Creek Highway would have to be relocated. The relocated road, along 
the west edge of the reservoir, would be about 8.5 miles in length and 
would be built to similar standards as for the existing road. A low
standard, 12-foot forest access road would extend across the dam and up
stream along the left (east) bank of the reservoir about 1 mile to 
provide access to Federal and private timber in that area. This road 
would be constructed at project cost. Relocations would be in compliance 
with Section 207b of Public Law 86-645. Power distribution and communi
cation facilities which are located along the existing Elk Creek Highway 
would be relocated along the new highway location. 

h. Fishery provisions. - Fishery provisions would be principally 
for restitution for loss of spawning and rearing areas in the pool area 
and mitigation of losses associated with blocking of natural migration 
routes. Restitution and mitigation facilities would consist of a 
temperature-regulating device, as described for the outlet works; fish
passage facilities; fish-production facilities such as hatchery, or 
possibly spawning channels and related works, as might be found necessary 
upon completion of detailed studies in cooperation with Federal and State 
fisheries agencies following project authorization. The hatchery also 
would be used to provide trout for the reservoir fishery. 

i. Recreation development. - Several benched areas lying between 
the relocated road and the reservoir would have a favorable reservoir 
frontage and good tree cover conducive to recreational development. A 
stub road extending about 1 mile above the dam would provide access to 
areas on the east (left) bank. Other areas accessible by boat could be 
developed if needed. Anticipated usage during the first 10 years of 
operation would require the provision of 60 camping or picnic units with 
water supply and sanitary facilities, two boat-launching ramps, and about 
1 mile of access road. About 30 acres of land would be acquired for 
recreational use. 

55. APPLEGATE DAM AND RESERVOIR 

a. Project functions. - Applegate Reservoir would be operated in 
the interest of flood control, irrigation, fishery and wildlife enhance
ment, water quality control, and recreation in Applegate Valley. It 
would have no appreciable effect on problems on Rogue River proper. 
Irrigation and possible unevaluated wildlife benefits would depend on 
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construction of the related irrigation distribution system to serve lands 
in Applegate Valley. Flood control, fishery enhancement, water quality 
control, and recreation benefits would be realized by virtue of construc
tion and planned operation of the project described herein. 

b. Project location. - Applegate Dam would be located on upper 
Applegate River at river mile 46.5 (measured from mouth) about 23.5 air
line miles southwest of Medford, Oregon, in section 36, Township 40 South, 
Range 4 West, Willamette Meridian, as shown on plate 1. The project 
would control runoff from a drainage area of 217 square miles. Reservoir 
area and project layout are shown on plates 8 and 9. For a more detailed 
description of the project see Appendix G. 

c. Dam. - As shown-on plate 9, Applegate Dam would be an earth and 
gravel embankment about 230 feet in height from foundation to crest with 
an overall length of about 1,325 feet. Top width would be 24 feet at 
elevation of 2,001 feet. Gross embankment would be about 1,829,000 cubic 
yards. 

d. Spillway. - The spillway would be q concrete ogee section 
located on the right abutment. Discharge would be controlled by two 
electrically operated radial gates. Design discharge would be 75;300 
cubic feet per second at 35-foot head (pool elevation 1,996). A channel 
excavated in rock would lead from spillway crest to river. All erodable 
material would be removed from the channel to avoid possible siltation 
of salmon spawning beds. 

e. Outlet. - The outlet tunnel through the right abutment would be 
converted from the diversion tunnel used during construction. Outlet 
capacity would be 4,500 cubic feet per second at pool elevation 1,914. 
Outlet discharge would be regulated by slide gates at the base of an 
intake tower about 220 feet in height. Light bulkhead gates in sets of 
two at each of five equally spaced intake ports between bottom of reser
voir and full pool elevation would be used to select the depth from which 
water would be drawn for water temperature regulation. The outlet tunnel 
would be on a flat grade and no stilling basin would be required. 

f. Reservoir. - The reservoir at full pool elevation of 1,996 feet 
would store 72,000 acre-feet, 65,000 acre-feet of which would be usable. 
The full pool length would be 4 miles, with a shoreline length of 16 
miles and an area of 945 acres. See plate 8. At minimum pool, elevation 
1,874 feet, the pool would have an area of 228 acres and a shoreline 
length of 8 miles. Total land requirements would be about 4,485 acres, 
of which about 2,000 acres are Government-owned. All private land between 
the pool and surrounding Federal lands would be acquired to permit 
management and development for recreational use. The area shows some 
metallic mineralization, mostly in California, and a potential limestone 
quarry in sections 2, 10, and 11, Township 41 South, Range 4 West, 
Willamette Meridian. Some of the limestone deposits and metallic mineral 
prospects would be inundated. Placer gold deposits, prevalent elsewhere 
in the basin, appear to be limited, and inundation would be no problem. 
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g. Relocations. - About 4 miles of the existing Applegate Highway 
which follows the right bank of the river through the reservoir area 
would have to be relocated. The relocated road would lie along the left 
bank of the reservoir, and additional roads would be constructed to pro
vide a complete perimeter system. From Carberry Creek to a junction 
with the existing road 1 mile below the dam, about 5.2 miles, the 
relocated road would have a 20-foot wide, asphalt-paved surface. The 
remaining perimeter roads would be built to various lesser standards as 
required to satisfy anticipated usage. Location and standards for 
relocated roads were worked out in coordination with the U. S. Forest 
Service, in consideration of needs for timber haul and potentials for 
recreation development on project lands. All road relocations, including 
an estimated $200,000 betterment for the Squaw Creek Road, as described 
in Appendix G, would be project costs. Relocations would be in com
pliance with Section 207b of Public Law 86-645. Power and communications 
facilities within the reservoir area apparently serve only the area which 
would be evacuated, and would be abandoned unless required by future 
developments. 

h. Fishery provisions. - Fishery proyisions would include storage 
and temperature regulating facilities for releases in the interest of 
fishery enhancement, facilities for restitution for loss of inundated 
spawning and rearing areas, and facilities to mitigate losses associated 
with blocking of natural migration routes. Fishery enhancement facili
ties also are discussed in paragraphs 55e and 56. Restitution and 
mitigation facilities would consist of fish-passage facilities, and fish
production facilities such as a hatchery or possibly spawning channels 
and related works as might be found necessary upon completion of detailed 
studies in cooperation with Federal and State fisheries agencies follow
ing project authorization. The hatchery also would be used to provide 
trout for the reservoir fishery. 

i. Recreation development. - Applegate River flows through a narrow, 
steep-walled canyon in the reservoir area, and the surrounding areas are 
covered with a dense stand of second-growth fir of moderate size. 
Generally, topography at shoreline would be steep with slopes of 20 to 
30 percent precluding development of extensive recreation areas. However, 
there are a number of small to medium-sized areas which would afford 
access to the reservoir and development of day-use and camping facilities. 
The anticipated usage during the first 10 years of operation would re
quire 90 camping or picnic units (including water supply and sanitary 
facilities), two boat ramps, and 1.5 miles of access road. The U. S. 
Forest Service has expressed a desire to assume responsibility for 
maintenance, administration, and future expansion of the proposed recre
ation installation and project lands not needed for safety or operation
al purposes, and has requested an expanded taking line which includes 
acquisition of about 900 acres of private land, to consolidate Government 
holdings necessary for protection and management, and for development of 
the recreational potential. (Appendix C.) Both the initial development 
and the requested additional land acquisition would be accomplished with 
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project funds. The reservoir area is completely surrounded by Federally 
owned lands (plate 8). 

56. OPERP~TION 

a. General. - The proposed projects would be operated to provide 
maximum gross benefits from flood control, irrigation, provision of 
future water supply, and fishery enhancement. As noted in Chapter VIII, 
this would not entail use of single-purpose storage for flood control. 
It would, however, necessitate consideration of irrigation, future water 
supply, and fishery enhancement as functions of equal status so that 
each function would receive the same percentage of full supply in infre
quent years of water shortage. There would be no storage specifically 
for wildlife enhancement, power generation, water quality control, or 
recreation. Of these latter four functions, the first three would 
utilize flows released specifically for other purposes. Recreation would 
depend on use of facilities provided and on availability of water areas 
which would result from operation for other purposes. Appendix F con
tains additional detail as to reservoir operation summarized in the fol
lowing subparagraphs. 

b. Flood control. - It is recognized that the proposed projects 
would not satisfy all flood-control needs of the basin. Nonetheless, 
each reservoir would be regulated to provide a high degree of control, 
at the site, consistent with physical and economic limitations. 

c. In general, withdrawal of stored water for conservation purposes 
would insure that a normal reservation of storage space would be avail
able for flood control from about 15 November to about 31 January. In 
years when abnormal flood potential existed, because of a heavy snowpack 
on the watershed, refilling capability would be available and additional 
space could be evacuated for flood-control use. It is anticipated that 
this would result in a maximum of flood-control storage space being 
available when required for regulation of the larger and less frequent 
floods. In no case, however, would enough storage space be available to 
permit control of floods such as the historical flood of 1861. Normal 
and maximum flood-control reservations would be as follows: 

Reservoir 

Lost Creek 

Elk Creek 

Applegate 

62 

Flood-control storage, 
acre-feet 

Normal Maximum 

105,000 

45,000 

55,000 

165,000 

60,000 

55,000 
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d. storage of flood waters would be initiated in advance of pre
dicted occurrence of flood stages at downstream control points. For 
Applegate Reservoir, storage would be initiated about 6 hours in advance 
of predicted flood stages at Applegate. For Lost Creek and Elk Creek, a 
period of 12 hours in advance of predicted flood stages at Grants Pass 
would be used. These time allowances are based on relative time of 
occurrence of flood peaks at the damsites and the downstream control 
stations. Release of stored flood waters following a flood peak would 
be accomplished as rapidly as possible without exceeding bankfull stages 
at the downstream control station. 

e. Filling. - When conservation releases would result in drawdown 
below flood control levels as noted above, the pools would be filled to 
the indicated levels from the first available runoff in excess of re-

. quired minimum flows for the fishery. Filling after the major flood 
season would be scheduled for accomplishment at a uniform rate from about 
1 February to about 1 May, as flows in excess of minimum fishery require
ments would permit. 

f. Fishery. - Fishery enhancement would depend on prOVlSlon of 
increased flows, at reduced temperatures, throughout the entire reach of 
stream from each damsite to the mouth. Studies by Federal and State 
fisheries agencies resulted in selection of criteria as to quantity and 
temperature of reservoir releases for the fishery. Such releases would 
be over and above releases for irrigation and water supply. The State 
of Oregon, acting through the Oregon State Water Resources Board under 
Oregon Revised Statutes 536.310, 536.340, and 536.410, has legal author
ity to insure that flows released for the fishery would remain in the 
stream for that purpose. (See Exhibit 2.) Changes in flows would have 
to be gradual, so as not to strand fish at times when flows would be 
reduced. It should be noted that, during regulation of floods when 
local inflows would result in rapid increase in flows downstream from the 
damBites, the releases would be reduced below the minimums shown below. 
Further study of the extent and effect of such short-term reductions 
would be desirable following project authorization. It also should be 
noted that project operation plans must be sufficiently flexible to per
mit desirable modifications in scheduled fishery releases, within the 
limits of storage provided therefor, if experience and further study 
indicates such action to be desirable for overall project benefits. 
Presently scheduled releases and release temperatures in the interest of 
the fishery are summarized for each project in the fol~owing subparagraphs 
and detailed in Appendix A. 

(1) Lost Creek. - About 125,000 acre-feet would be withdrawn 
in an average year for fishery enhancement. Scheduled fishery releases 
and release temperatures would be as follows: 
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Minimum release, Maximum release 
Dates cubic feet temperature, 

per second degrees F. 

1 May - 15 May 1,000 52 
16 May - 31 May 1,300 52 

1 June - 10 June 1,500 52 
11 June - 30 June 1,800 45 

1 July - 20 August 2,000 45 
21 August 7 September 1,500 52 

8 September - 31 January 1,000 52 
1 February - 30 April 700 52 

The above July through September flows are 2 to 3 times natural minimum 
flows at Grants Pass. 

(2) Elk Creek. - A minimum flow of 25 cubic feet per second 
would be maintained at all times downstream from the reservoir. Release 
temperatures would be regulated so as not to exceed 60 degrees F. except 
during infrequent periods of extreme low water. No storage would be 
provided specifically for fishery benefits and no releases would be made 
for that purpose. Because of the relatively high temperature of Elk 
Creek releases during the irrigation season, diversion would have to be 
made at the mouth of Elk Creek to prevent possible warming of the waters 
of Rogue River. This would be accomplished by specially designed diver
sion works which would be a part of the irrigation distribution system. 

(3) Applegate. - About 30,000 acre-feet of storage would be 
used annually to maintain increased low-water flows for fishery 
enhancement. Flows at a temperature not to exceed 60 degrees F. would be 
provided as follows: 

1 January - 28 February 120 
1 March - 30 June 100 
1 July - 31 October 120 
1 November - 31 December Natural flow, as 

regulated for 
flood control 

These flows would represent an increase of from 200 to 900 percent over 
present minimums. 

g. Irrigation. - Withdrawals for irrigation normally would begin in 
about June. For the Lost Creek-Elk Creek Reservoir combination, initial 
irrigation withdrawals would be made from Lost Creek so as to reduce the 
surface area exposed to heating. Irrigation withdrawals after early July 
normally would be from Elk Creek Reservoir. This would conserve a maxi
mum of cold water in Lost Creek Reservoir for fishery enhancement 
purposes. In years of low supply, use would be made of stored water 
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Figure 11. Fish onl Rogue River salmon and 
steelhead are nationally known and esteemed. 

(Oregon State Game Commission photo) 

Figure 12 . Rogue River steelhead can be 
taken on flies as well as on lures. 

(Oregon State Game Commission photo) 
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carried over from previous years. Details of withdrawal schedules would 
be provided by the water users' association through the Bureau of 
Reclamation, the agency which would construct the distribution system. 
The following amounts of water normally would be used from storage for 
irrigation: 

Reservoir 

Lost Creek-Elk Creek 

Applegate 

Irrigation storage 
(acre-feet) 

88,000 

26,000 

h. Future water supply. - Lost Creek and Elk Creek Reservoirs would 
be designed and operated to provide a total of about 20,000 acre-feet of 
water for future domestic and municipal use. It is anticipated that 
stored water would be released into Rogue River for withdrawal at appro
priate downstream points. No special outlet would be required for that 
purpose. About one-half of the total supply would be provided from each 
reservoir. 

i. Power generation. - The Lost Creek power-generating installation 
of about 52,000 kilowatts would be operated to best utilize releases made 
for flood control, irrigation, fishery enhancement, and water supply. 
Daily stage fluctuation would be only that acceptable from the standpoint 
of insuring fishery enhancement. No reregulation would be required. 

j. Water quality control. - Water quality control would be attained 
incidental to provision of increased flow for fishery and other purposes. 
No storage nor release would be made specifically for water quality 
control. 

57. LOCAL WORKS 

a. General. - As noted in Chapter VIII, provision of the proposed 
multiple-purpose storage reservoirs would not provide a complete solution 
to the flood problem. Overflow would occur during major floods in 
several areas as a result of runoff from areas downstream from the pro
posed dams. Also, bank erosion would continue to be a problem in many 
areas. In all probability, the overall effect of planned reservoir 
operation would be to alleviate existing erosion problems. In years of 
above-average runoff, however, all water stored for control of floods 
would have to be evacuated following each flood. In those years, reser
voir evacuation would tend to aggravate erosion problems. The overall 
Rogue River Basin plan includes certain provisions for local works to 
alleviate overflow remaining after construction of reservoirs proposed 
herein and any bank erosion problems which would be aggravated by reser
voir operation. 

66 



b. Bank protection. - The proposed plan includes prOV1Slon for a 
limited amount of bank revetment as a supplement to storage control. 
Such work would be done only when, and to the extent, determined to be 
necessary on the basis of experience as to possible aggravation of bank 
erosion following initiation of reservoir operation. Funds of $350,000 
and $150,000 are included in estimated costs for Lost Creek and Elk 
Creek Reservoirs, respectively, to cover the cost of such work as may be 
found necessary. Revetment would consist of dumped stone, laid on a 
gravel filter on a prepared slope and extending from about 2 feet below 
top of bank down to a toe trench about 5 feet below riverbed. 

c. Levees. - If experience shows that the remaining overflow prob
lem in any areas could be solved by construction of levees, consideration 
would be given to accomplishing any justifiable work under the general 
continuing authority of Public Law 685 of the 84th Congress. Present 
indications are that such work would be within statutory limitations of 
Public Law 685. That approach would be more expeditious and more 
practical than inclusion of necessarily conditional recommendations in 
this report. 

58. RELATED WORKS BY OTHERS 

Related works under programs of other agencies would form an 
integral part of the overall basin plan. Included would be works which 
would be accomplished under the Small Watersheds Act of 1956 (Public Law 
566 of the 83rd Congress); land and forest management programs under the 
U. S. Forest Service, Bureau of Land Management, and others; programs and 
practices under the direction of the Soil Conservation Service; and 
similar works by groups and private individuals. Because of the magni
tude of the overall water resource control and development problem, there 
is need and opportunity for development of all such types of work. 

59. POSSIBLE FUTURE PROJECTS 

Studies have revealed the existence of numerous sites where addi
tional storage development could be made. A summary of the apparently 
most desirable sites is contained in table 3. While development at 
those sites is not now justifiable, the potential is available for pro
viding additional water resource control and development when future 
needs and conditions warrant such action. 
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CHAPTER X - ESTIMATED COSTS 

60. GENERAL 

Estimated costs include all initial expenditures associated with 
construction of the project based on price levels of July 1961. 
Contingencies were figured for each feature and subfeature in the cost 
estimate and were varied according to the adequacy and dependability of 
basic data. The costs of all diversion works and distribution systems 
for irrigation, of diversion and pumping for water supply, and of power 
transmission systems would be borne by others. A detailed estimate for 
each proposed project is contained in Appendix G. 

61. COST ESTIMATES 

Estimated initial cost for the three reservoir projects proposed 
herein for early construction, including bank stabilization appurtenant 
to Lost Creek and Elk Creek Reservoirs, is summarized as follows: 

Item Estimated cost 
Lost Creek Elk Creek Applegate 

Lands and damages $1,584,000 $511,000 $535J OOO 
Relocations: 

1 Forest access roads 314,000 3,550,000::. 
Other 3,913,000 2,190,000 57,000 

Reservoir 1,480,000 537,000 509,000 
Dam 45,045,000 9,663,000 6, 978J OOO 
Fish facilities 2,820,000 1,440,000 540,000 
Power facilities 9,500,000 
Recreation facilities 688,000 211,000 447,000 
Bank stabilization 350,000 150,000 
Buildings, grounds, and 
utilities 430,000 96,000 104,000 

Permanent operating 
equipment 200 z000 30z000 25z000 

Subtotal 66,010,000 15,142,000 l2,745,000 

Preauthorization studies 60,000 33,000 32,000 
Engineering and design 3,140,000 1,045,000 862,000 
Supervision and adminis-
tration 5z390 ,000 l,l 280 z 000 lz061z000 

Total cost $74,600,000 $17,500,000 $14,700,000 

1 Includes an estimated $200,000 for betterments to Forest Service 
roads. 
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ANNUAL COSTS 

a. General. - Annual financial costs include interest on and 
amortization of the total Federal investment; average annual cost of 
operation and maintenance; and the equivalent average annual value of 
major replacement costs. Taxes foregone, for Lost Creek only; the 
economic loss associated with removing Federal timberlands from produc
tion in areas to be acquired; and the cost or benefit associated with 
changed conditions for log haul from Federal forest lands are economic 
costs which must be added to the financial costs for economic analysis of· 
proposed projects. An interest rate of 2-5/8 percent was used in comput
ing interest during construction, present worth of future replacements, 
and annual amounts for interest and amortization. For purposes of proj
ect analysis, an economic life of 100 years was selected. The actual 
useful life of the proposed projects would be far in excess of 100 years. 
Estimated average annual maintenance and replacement expenditures would 
insure the continued full effectiveness of structures and moving parts. 
Siltation, as discussed in Appendixes F and G, would be no problem. 
Operation, maintenance, and major replacement costs were estimated on the 
basis of actual costs for such work at similar existing Corps of Engineer 
projects in Willamette and Columbia River Basins. 

b. Lost Creek-Elk Creek combination. - As stated in Chapter IX, 
Lost Creek and Elk Creek Reservoirs would have to be operated as an 
integral unit to provide planned benefits to all functions. In order to 
permit economic analysis of the combined projec~, annual charges were 
computed on the basis of tentatively programmed expenditures for most 
economical simultaneous construction of the two projects. On that basis, 
computed average annual costs would be: 

Financial costs: 

Interest and amortization 
Major replacements 
Operation and maintenance 

Total equivalent annual 
financial costs 

Economic costs, including $57,700 
taxes foregone 

Total equivalent annual 
economic costs 

$2,754,500 
138,200 
605,100 

$3,497,800 

83,900 

$3,581,700 

c. Applegate Reservoir. - Applegate Reservoir would be operated in 
the interest of Applegate Valley, and no reason exists for analysis in 
combination with either of the other two reservoir projects. Estimated 
average annual costs would be: 
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Financial costs: 

Interest and amortization 
Major replacements 
Operation and maintenance 

Total equivalent annual 
financial costs 

Economic costs 

Total equivalent annual 
economic costs 

$436,500 
6,700 

52,400 

$495,600 

-5,100 

$490,500 

d. Alternative individual analyses. - In order to provide a check 
on the economic feasibility of Lost Creek and Elk. Creek as individual 
projects, estimates were made of average annual charges for each project, 
on the basis of tentatively programmed expenditures for efficieRt 
construction. Under those conditions, total annual charges would be 
substantially the same as shown above for the two projects combined. 
Estimated amounts would be about $2,812,800 for Lost Creek and $685,400 
for Elk Creek, for a total of $3,498,200, as compared to $3,497,800 for 
the combination. 
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CHAPTER XI - ESTIMATED BENEFITS 

63. BENEFIT STUDIES 

a. General. - As for other phases of project studies, determination 
of average annual benefits was cooperated in by, and coordinated with, 
other Federal and State agencies. Final benefit computations were based 
on operation of the project as described herein, considering Lost Creek 
and Elk Creek Reservoirs to be operated as an integral unit for upper 
Rogue River Basin. As a check on economic feasibility of individual 
projects, individual benefits also were determined for Lost Creek and 
Elk Creek Reservoirs. All benefits are expressed as the annual equiva
lent of the present worth of future benefits over a lOO-year period, 
except that water supply benefits are the annual equivalent of the cost 
of constructing, at this time, a single-purpose reservoir as an alterna
tive source of supply. Benefit computations are discussed in detail in 
Appendix D and summarized as follows: 

b. Flood-control benefits. - Flood-control benefits are the differ
ence between average annual flood damages which could be expected with 
and without the projects proposed for early construction. Average annual 
damages without the project were estimated by use of damage-discharge
frequency data based on actual evaluation of damages during the floods of 
1953, 1955, and 1956. Average annual damages which would remain with the 
project in operation were computed on the basis of hydrological studies 
described in Appendix F, which show the effect of storage reservoirs on 
flood stages and frequencies. Studies by experienced real estate person
nel indicated that project operation would result in little or no enhance
ment benefits. Planned reservoir operation would reduce stages of a 
flood such as that of 1955, with a natural frequency of once in about 40 
years, from about 32.6 feet to about 26.7 feet at Grants Pass, in the 
area of most severe damage. Further, the duration of flood stages in 
excess of bankfull capacity at Grants Pass would have been reduced from 
about 2 days to about 1 day. On Applegate River, where runoff from a 
smaller percentage of total drainage area would have been controlled, 
1955 flood stage at Applegate gage would have been reduced from 18 feet 
to about 15.7 feet. 

c. Irrigation benefits. - Gross benefits for irrigation of areas 
which could be served by Lost Creek-Elk Creek and Applegate Reservoirs 
were obtained from the U. S. Bureau of Reclamation (see Exhibit 3). 
Those benefits then were apportioned to proposed storage projects and 
required Federal irrigation distribution systems. The apportionment was 
accomplished so as to provide substantially equal benefit-to-cost ratios 
to the distribution system and the reservoirs (see Exhibit 5). Areas to 
be irrigated, based on data supplied by the Bureau of Reclamation, would 
be about as follows: 
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L 

Reservoir 

Lost Creek and Elk Creek 

Applegate 

New 
lands 

Acreage 

34,4lol 

5,000 

Supplemental 
water 

1 Designated Medford Division by Bureau of Reclamation. 

d. Power benefits. - The Federal Power Commission furnished infor
mation as to benefit values for energy and capacity which could be pro
vided at potential power-generating installations in Rogue River Basin. 
(See Exhibit 6.) Those values, established in consideration of the 
relationship between Rogue River Basin and the Pacific Northwest market 
area, are equivalent to the estimated cost of public non-Federal steam
electric power delivered to a load center in the Medford area. 
Information also was furnished as to the amount of taxes included in 
those benefit values so that previously shown annual costs for taxes 
foregone could be evaluated. Average annual power generation at Lost 
Creek is estimated to be about 336,822,000 kilowatt-hours. 

e. Fish and wildlife enhancement benefits. - Data as to require
ments for optimum fishery conditions in Rogue and Applegate Rivers were 
provided by the Bureau of Sport Fisheries and Wildlife, on the basis of 
studies coordinated with the Oregon State Game Commission and the Fish 
Commission of Oregon. It was found that the proposed projects could be 
designed and operated to satisfy those requirements. Details as to 
requirements and corresponding fishery benefits for streams and reser
voirs are shown in Appendix A. The provision and use of water from Lost 
Creek and Elk Creek Reservoirs for irrigation of lands in the Medford 
Division also would provide some wildlife enhancement benefits, as 
detailed in Appendix A. It should be noted that fishery and wildlife 
benefits so shown have been reduced to the annual equivalent of the 
present worth of future benefits, and that wildlife benefits have been 
apportioned between reservoirs and distribution systems as for irriga
tion benefits. 

f. Water supply benefits. - In cooperation with the U. S. Public 
Health Service, as shown in Appendix B, it was determined that the 
desirable amount of storage to be provided at this time for future water 
supply would be 20,000 acre-feet. The cost of an alternative source of 
supply would be the measure of water supply benefits. As shown in 
Appendix D, a site on McNeil Creek, tributary to Big Butte Creek, was 
selected as representative of the least costly location for development 
of such storage. 
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g. General recreation benefits. - Estimates of recreation benefits 
are based on forecasts of probable usage for each reservoir. In the case 
of Applegate Reservoir, where the U. S. Forest Service desires to provide 
administration and continued development, forecasts of recreational usage 
w~re made by the Service (see Exhibit 7) and checked by the Corps of 
Engineers. Benefits were evaluated at $1.50 per visitor day, with con
sideration given to eliminating possible duplication between reservoir 
fishery benefits, as evaluated by the Bureau of Sport Fisheries and 
Wildlife, and general recreation benefits. 

h. Water quality control. - No benefits have been evaluated for 
water quality control as such. Increased flows at reduced temperatures 
which would be provided for fishery enhancement, however, would provide 
a fairly high degree of quality control. (See supplement to Appendix B.) 
Low-water flows, which are most critical as regards pollution, would be 
increased by several hundred percent. The increased flow would be sub
stantially cooler throughout the length of the stream, with resulting 
increase in potential for oxygen content. 

i. Intangible benefits. - Items which might be included in that 
category include probable prevention of loss of life during floods and 
reduction in the possibility of unsanitary stream conditions and the 
attendant possibility of epidemic water-borne disease. None of these 
conditions are known to have occurred in the past. A recurrence of a 
major flood such as that of 1890, however, might cause loss of life if 
no control were provided. This would be particularly true if the flood 
crest occurred late at night, as the rapid rise would trap many persons 
in their homes. There have been no occasions of gross pollution of Rogue 
River proper, and none are anticipated. Nonetheless, the assurance of 
sustained substantial low-water flows of good quality should assist in 
improvement of the general economy, particularly as regards recreational 
developments and uses of Rogue River. 

64. PROJECT BENEFITS 

a. Average annual benefits which would accrue to each project, on 
the basis of an assumed economic life of 100 years, are summarized as 
follows: 
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Benefits creditable to 
Item Lost Creek- Applegate 

Elk Creek 

Flood control $1,200,000 $160,000 

Irrigation 750,000 175,000 

Water supply 322,700 

Fish and wildlife enhancement 808,000 322,200 

Power generation 1,881,700 

Recreation 430,000 98,000 

Total benefits $5,392,400 $755,200 

b. For a check on individual economic feasibility, benefits credit
able to the Lost Creek-Elk Creek combination were assigned to each 
project on the basis of project capability to serve each function. Those 
benefits are summarized as follows: 

Item 

Flood control 

Irrigation 

Water supply 

Fish and wildlife enhancement 

Power generation 

Recreation 

Total benefits 

65. OTHER ECONOMIC EFFECTS 

Benefits creditable to 
Lost Creek Elk Creek 

$876,000 

308,000 

161,400 

768,400 

1,881,700 

356,000 

$4,351,500 

$324,000 

442,000 

161,300 

39,600 

74,000 

$1,040,900 

Evaluated adverse effects include loss of timber production on 
Federal lands in the reservoir area and increased haul cost for Federal 
timber which would move to market over relocated roads of greater length 
than the existing roads. Exhibits 8 and 10 show summaries, by the U. S. 
Forest Service and the Bureau of Land Management, of the evaluation of 
those adverse effects. Economic costs reflecting these conditions are 
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included in the annual costs summarized in paragraph 62. Mitigation and 
restitution facilities are provided to offset possible adverse effects of 
inundation of fish spawning and rearing areas. Creation of reservoirs is 
anticipated to have little or no adverse effect on wildlife, and irriga
tion canals will include facilities to mitigate possible adverse effects 
on deer herds. Continued presentation, in the basin, of information as 
to the overall degree of flood protection provided would tend to offset 
any false sense of security which might develop in downstream areas as a 
result of the relatively high degree of at-site control of floods. 

66. ECONOMIC JUSTIFICATION 

a. Based on the foregoing, the economic analysis for each project 
proposed for early construction may be summarized as follows: 

Item 

Average annual benefits 

Average annual economic costs 

Benefit-to-cost ratio 

Values assigned to 
Lost Creek
Elk Creek 

$5,392,400 

3,581,700 

1.5 to 1 

Applegate 

$755,200 

490,500 

1.5 to 1 

b. Analysis of Lost Creek and Elk Creek Reservoirs as separate 
projects shows that each would have a favorable benefit-to-cost ratio. 

c. Benefit-to-cost ratios for each function for Lost Creek-Elk 
Creek and for Applegate Reservoir are shown in table 4. 
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CHAPTER XII - LOCAL COOPERATION AND REPAYMENT 

67. GENERAL 

Benefits anticipated to be provided by the reservoir projects 
proposed for early construction would be widespread and general, accruing 
to all parts of the basin and, to a certain extent, to the State and the 
Nation. Benefits from proposed supplemental works, however, would be 
generally local in nature. In consideration of those broad general con
ditions, and certain specific conditions and requirements as discussed 
below, local cooperation and repayment requirements would be as follows 
for the various functions proposed to be served. 

a. Flood control. - Benefits from flood control by reservoirs would 
be general. Provision of bank revetment is proposed to be a part of the 
Lost Creek and Elk Creek Reservoir projects, on the basis that the need 
therefor would be attributable to reservoir operation. Accordingly, no 
local cooperation is proposed to be required. 

b. Irrigation. - Information furnished by the Bureau of Reclamation 
indicates that reservoir costs allocated to irrigation for the three 
reservoirs proposed herein for early construction would become reimburs
able costs of the potential Federal Reclamation divisions which would 
utilize the irrigation water supplies developed by these reservoirs. 
Repayment provisions established under reclamation law and policy would 
apply to expenditures for both irrigation distribution and storage 
facilities. The following general principles would be applicable: 

(1) All construction costs allocated to irrigation would be 
reimbursable without interest in 50 years exclusive of whatever develop
ment period up to 10 years the Secretary of Interior determines to be 
appropriate. 

(2) The irrigation cost assigned for repayment by water users 
would be based on estimates of payment capacity developed by the Bureau 
of Reclamation in the feasibility investigations which are yet to be 
completed by that agency. The payment capacity estimates would take 
into account the classes of land, type of farm, and other factors affect
ing water user's ability to pay the cost of irrigation service. 

(3) Before construction would be undertaken, definite arrange
ments would have to be made with a properly constituted water users' 
organization for the repayment of an appropriate amount of the irriga
tion construction cost. 

(4) Irrigation construction costs in excess of the amount that 
the water users could repay in a 50-year repayment period would be 
assigned for repayment from power revenues from some Federal source. 
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c. The Bureau of Reclamation currently is making a detailed 
appraisal of farm income potential and of irrigation distribution costs 
for the Medford Division, which consists of lands which could be irrigated 
from the Lost Creek-Elk Creek project. Similar studies are scheduled to 
be made for the Applegate Division. The studies would be completed prior 
to initiation of construction. Based on preliminary reconnaissance level 
appraisal the Bureau has provided the following tentative appraisal of 
irrigation repayment information. 

(1) Lost Creek and Elk Creek Reservoirs. - The Bureau of 
Reclamation tentatively establishes the estimated water users' payment 
capacity in the Medford Division at a level which would support water 
charges of approximately $15.00 per acre for new land provided full irri
gation service and of approximately $5.00 per acre-foot for additional 
irrigation water furnished to presently irrigated land requiring supple
mental supplies. Under this level of water charges and assumed irrigation 
distribution and storage costs, water users in the Medford Division would 
be able to pay the annual operating cost associated with both the irri
gation distribution and storage facilities and to repay about 15 percent 
of the irrigation construction allocation for thecomhined distribution 
and storage facilities. 

(2) Applegate Reservoir. - The Bureau of Reclamation tentatively 
establishes water users' payment capacity in the Applegate Division at a 
level which would support water charges of approximately $12.00 per acre 
for new land and of approximately $4.00 per acre-foot for supplemental 
water furnished to presently irrigated land. At this level of water 
charges water users in the Applegate Division would be able to meet a 
prospective annual operating charge for both irrigation distribution and 
storage facilities and to repay approximately 25 percent of the irriga
tion construction charges allocated to this division. 

d. Future water supply. - In accordance with Title III to Public 
Law 85-500, users of future water supply would be required to contract to 
pay, with interest, for waters used for municipal and industrial purposes. 
Such contracts might be with one of the existing municipalities, with an 

. existing industry, or with a new organization or industry not now located 
in the basin. It should be noted that no contracts for industrial use 
would be possible unless present State law would be amended or repealed. 
All costs for taking of water from Rogue River, and of transportation and 
distribution, would be a local responsibility. Informal assurances as to 
repayment are contained in letter from Oregon State water Resources Board 
(see Exhibit 4). 

e. Fish and wildlife enhancement. - Because of the national 
character of, and interest in, the Rogue River fishery, all costs allo
cated thereto are considered to be nonreimbursable. The anadromous fish 
runs which would be enhanced contribute to the offshore commercial troll 
and sport fisheries and provide stream sport fishing for residents of the 
basin, the State, and other States. The sport fishery, in both reservoirs 

77 



and streams, would be utilized by resident and out-of-state fishermen, 
particularly since the sport fishing season coincides with the full 
tourist season when persons from all states of the Nation visit Rogue 
River Basin. Wildlife benefits would be realized without project 
expenditures, and no reimbursement is considered appropriate. 
Restitution and mitigation costs are treated as joint costs, and allo
cated to all functions. Local cooperation in such costs would be as 
described for individual functions. 

f. Power generation. - In accordance with Federal law, power 
generated at Lost Creek Reservoir in excess of the needs of the project 
would be disposed of by the Secretary of the Interior. Studies by the 
Corps of Engineers, U. S. Bureau of Reclamation, and Bonneville Power 
Administration indicate that the latter agency of the Department of 
Interior could best serve as marketing agency. (See Exhibit 11.) 
Bonneville Power Administration could integrate Lost Creek generation 
into the existing Federal Northwest power system, sell the power at 
system rates, and provide repayment on a system basis. It is proposed 
that payout would be with interest, and would be accomplished in 50 
years from date of first use of power. 

g. Recreation. - Recreation benefits would be widespread and 
general, and no reimbursement would be required. The joint costs allo
cated to recreation, as subsequently shown, would be less than 15 percent 
of total project construction costs. There would be no specific require
ment for local cooperation. Responsible local agencies, however, might 
desire to accept responsibility for administration and continued develop
ment of recreation facilities. 

h. Water quality control. - No benefits have been evaluated and 
no costs allocated. There would be no local cooperation involved. 

68. SUMMARY 

No specific items of local cooperation would be required for proj
ects as proposed herein for early construction. Repayment of costs 
allocated to irrigation would be handled by the Bureau of Reclamation 
under Federal Reclamation law. Costs allocated to future water supply 
would be repaid in accordance with Title III to Public Law 85-500. 
Informal assurances as to repayment are contained in letter from Oregon 
State Water Resources Board (see Exhibit 4). Costs allocated to power 
would be repaid on a system basis from revenues available to Bonneville 
Power Administration after integration of Lost Creek power output into 
the Federal Northwest power system. No repayment would be required for 
flood control, fishery and wildlife enhancement, recreation, or water 
quality control. 
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CHAPTER XIII - ALLOCATION AND APPORTIONMENT 

69. ALLOCATION OF COSTS 

a. The costs of the multiple-purpose reservoir projects proposed in 
this report for early construction were allocated by the separable costs
remaining benefits method. Each of the three projects, Lost Creek 
Reservoir, Elk Creek Reservoir, and Applegate Reservoir, was examined) 
and it was found that in every case separable annual costs chargeable to 
any function were equaled or exceeded by the equivalent annual benefits 
creditable to that function, and the total annual financial costs for 
each of the projects were exceeded by the total of the equivalent annual 
benefits for that project. 

b. It is desirable to combine Lost Creek Reservoir and Elk Creek 
Reservoir into a Lost Creek-Elk Creek project. For the purposes of cost 
allocation an examination was made to prove that, had the allocation been 
made separately, the sum of the allocations to the various functions 
would have been substantially the same as the allocations made of the 
combination. An office study based on cost, hydrological, and other data 
indicated that in no case, except for water supply, was there an economi
cally justifiable single-purpose project available to use as an 
alternative. The estimated costs of alternative multiple-purpose projects 
from which a function had been omitted for the purpose of determining 
separable costs were based on cost data obtained during the formulation of 
the multiple-purpose projects. (See Appendix D.) 

c. Since functions from which benefits would be derived - namely 
flood control, fishery and wildlife enhancement, future water supply, 
power, irrigation, and recreation - are considered project purposes, joint 
costs have been allocated to all. Inasmuch as neither the project 
facilities nor the functions involved any unusual circumstances from the 
standpoint of cost allocation, the allocations were made by the normal 
procedure under the separable costs-remaining benefits method. The 
results of the allocations for the two projects - that is, the Lost Creek
Elk Creek project and the Applegate project - are shown in table 4. 

70. APPORTIONMENT OF COSTS AMONG AGENCIES AND INTERESTS 

a. All preauthorization costs and costs of initial construction of 
projects recommended herein for early construction would be borne by the 
Federal Government, with ultimate reimbursement responsibilities for cer
tain functions as outlined in Chapter XII. 

b. Irrigation. - Provision of diversions and distribution systems 
for irrigation would be the responsibility of the Bureau of Reclamation, 
as stipulated in Federal law. As shown in Exhibit 3", the annual equiva
lent cost of irrigation distribution systems would be about as follows, 
subject to further refinement upon completion of feasibility studies now 
underway or scheduled. 
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Reservoir and 
irrigation division 

Lost Creek-Elk Creek 
(Medford Division) 

Applegate 
(Applegate Division) 

Total 

Annual equivalent dis
tribution system costs 

$993,000 

180,000 

$1,073,000 

Inasmuch as the"costs allocated to irrigation apparently would exceed 
the amounts that could be repaid by the water users, special authoriza
tion would be required by Congress to permit financial assistance from 
other sources. 

c. Future water supply. - All costs of construction, maintenance, 
and operation of facilities for taking stored water for future water 
supply uses would be borne by the user. 

d. Relocated roads and utilities. - All facilities, relocated 
incidental to project construction, would be maintained and operated at 
the expense of the owners. The cost of all forest access roads would 
be a project cost, as would an estimated $200,000 betterment cost for 
Squaw Creek Road as part of Applegate project. 
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CHAPTER XIV - COORDINATION WITH OTHER AGENCIES 

71. GENERAL 

Studies of the recommended plan of improvement presented herein were 
cooperated in by, or coordinated with, all Federal, State, and local 
agencies which were known to be interested in any phase of Rogue River 
Basin water resource development. Many formal and informal meetings were 
held with members of other organizations and agencies throughout the 
course of these studies. Much of the basic information presented herein 
was furnished by other agencies and much was obtained through cooperative 
efforts. Good working relations were maintained with other agencies and 
the resident population throughout the course of the studies. Several 
agencies advocate construction of the projects in order to realize varying 
degrees of benefits to their interests. Some indicated that the projects 
would have no adverse effects. Their comments are contained in hearing 
transcripts or shown in exhibits attached hereto, and are summarized in 
following paragraphs. There is no known opposition to the proposed 
projects from any agency or organization. Many of the'problems were dis
cussed by the Rogue Technical Coordinating Subcommittee of the Columbia 
Basin Interagency Committee. The Subcommittee is composed of members from 
Federal and State agencies which have interests in the development of Rogue 
River Basin, and its actions assisted in maintaining coordination. 

72. U. S. DEPARTMENT OF INTERIOR 

a. Bureau of Reclamation. - The Bureau furnished information as to 
,water requirements for proposed irrigation developments which would be a 
part of the project and could be supplied from reservoirs proposed for 
early construction; as to the estimated cost of distribution systemsj and 
as to expected gross benefits to be derived from irrigation. (Exhibit 3.) 
The Bureau also furnished preliminary figures on probable repayment 
capacity and cooperated in apportioning gross irrigation benefits between 
reservoir storage and irrigation distribution systems. It was determined 
that no foreseeable conflict would be encountered by integrating the pro
posed improvements, irrigation projects under study or proposed by the 
Bureau, and the existing irrigation systems now operated by the Bureau 
and private enterprises into an overall basin plan. The Hull Mountain, 
Agate, Merlin, and Illinois Valley Division irrigation and multiple
purpose projects, all at various study stages by the Bureau, would not be 
affected adversely by the recommendations herein. The Bureau of 
Reclamation also considered the possibility of serving as marketing agency 
for power which could be developed at Lost Creek. As subsequently dis
cussed, however, it was informally determined that Bonneville Power 
Administration might best ,serve that purpose. 

b. Bureau of Sport Fisheries and Wildlife. - This Bureau of the 
U. S. Fish and Wildlife Service provided extensive and essential coopera
tion in developing the plan proposed for early development, and in 
acquainting local interests with the fish and wildlife aspects thereof. 
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Without their aid and willing cooperation, it would have been impossible 
to develop the proposed plan or to have obtained public understanding and 
acceptance as indicated by results of the public hearing of 25 September 
1961. The Bureau directed and provided most of the financing for a 
cooperative data collection program and study of flow and temperature 
conditions in Rogue River and tributaries as related to the fishery 
resource. Cooperating agencies included the Oregon State Water, Resources 
Board, the Oregon State Game Commission, the Fish Commission of Oregon, 
Oregon State University, the Corps of Engineers, and local interests. 
Their total contribution included confirming studies of reservoir 
temperatures and downstream temperature predictions performed under con
sultant contract by the Department of Oceanography of Oregon State 
University. As a result of the coordinated studies, the Bureau was able 
to provide a set of criteria for quantity'and temperature of releases of 
water for improvement of fish habitat in Rogue and Applegate Rivers, an 
evaluation of average annual fishery benefits to be derived thereby, and 
specific recommendations as to project design and operation in the 
interest of fish and wildlife enhancement. Those recommendations are 
detailed in Appendix A. Project plans and operation procedure set forth 
herein are consistent with those recommendations. 

c. Bonneville Power Administration. - In cooperation with the 
Corps of Engineers and the Bureau of Reclamation, Bonneville Power 
Administration assisted in arriving at informal decision as to market
ability of and marketing agency for power which could be produced at Lost 
Creek project. Their letter setting forth information in regard to those 
matters is attached hereto as Exhibit 11. 

d. Bureau of Land Management. - Timberlands under the jurisdiction 
of the Bureau of Land Management would be affected by reservoir construc
tion and relocation of roads. The Bureau furnished information as to 
resulting loss of timber production and increase in cost of timber 
harvest. (See Exhibits 9 and 10.) 

e. Geological Survey, Water Resources Division. - Data as to the 
water resources of Rogue River Basin were obtained from publications of, 
and by consultation with representatives of, this agency. 

f. National Park Service. - Because of the proximity of Lost Creek 
Reservoir site to Crater Lake National Park, the possible impact on the 
park of reservoir construction and related recreational development was 
discussed with the Service. Potential recreational attendance at reser
voir projects also was discussed with the Service, and full considera
tion was given to their 1954 report on Recreation Resources of the Rogue 
River Basin. 
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73. u. S. DEP ARTMENT OF AGRICULTURE 

a. U. S. Forest Service. - The Service furnished information as to 
loss of timber production on Federal lands in reservoir areas, as to the 
change in haul costs for Federal timber which would be moved over re
located roads, and as to present and future timber production and use of 
the forest resources of the basin. In addition, they made extensive 
cooperative studies of the recreational potentials of Applegate Reservoir, 
the need for acquisition of project lands adequate to permit proper 
management of Federal lands for recreational purposes, and the desira
bility of Forest Service administration and continued development of 
recreation facilities at that site. Their report on those matters is 
attached hereto as Exhibit 7. 

b. Soil Conservation Service. - The Soil Conservation Service was 
kept informed of plans under consideration. It anticipates no conflict 
between its program in Rogue River Basin and the proposed developments. 
(See Exhibit 12.) 

74. u. s. DEP ARTMENT OF COMMERCE 

Bureau of Public Roads. - In cooperation with the Oregon State 
Highway Department, the Bureau has deferred any further relocation sur
veys or major improvements on the Crater Lake Highway in and adjacent to 
the Lost Creek Reservoir area pending decision as to action on the 
recommendations herein. (See Exhibit 13.) If early authorization and 
appropriation are obtained, a considerable saving may be obtained thereby. 

75 . U. S. DEP ARTMENT OF HEALTH, EDUCATION AND WELFARE 

Public Health Service. - Under provisions of Title III to Public 
Law 85-500 the U. S. Public Health Service analyzed present water supply 
use and availability, estimated future needs for domestic and industrial 
water supply, and assisted in determination of benefits for provision of 
water supply. Also, under provisions of Public Law 87-88, they made an 
analysis of water quality control as related to planned project operation. 
Their report on these matters is contained in Appendix B. 

76. FEDERAL POWER COMMISSION 

Throughout the study, the Commission assisted by furnishing infor
mation as to probable demands for power and up-to-date information as to 
the probable benefit values for power which could be produced at Lost 
Creek project. Exhibits 1 and 6 summarize their findings in these 
matters. 
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77. HOUSING AND HOME FINANCING AGENCY 

Urban Renewal AdministFation. - In order to insure coordination 
with any urban renewal programs which might be underway or planned, 
the Housing and Home Financing Agency was informed of project plans. 
The Regional Director of Urban Renewal states that the city of Grants 
Pass is receiving Urban Planning Assistance, and has arranged for 
continued coordination. (See Exhibit 14.) 

78. STATE OF OREGON 

a. Oregon State Water Resources Board. - This agency, representing 
the State of Oregon as a whole under provisions of Oregon laws, and 
including the State Engineer of Oregon, cooperated in many ways through
out the preparation of this report. The Board prepared a separate 
report to the Oregon Legislature on Rogue River, under date of January 
1959, which contains extensive basic data as to the water resources and 
problems of the basin, existing State laws and state-granted water 
rights pertaining thereto, and related findings and recommendations for 
actions at State level in the interest of proper control, development, 
and conservation of those resources. Data contained in their report 
were used extensively in preparation of studies and text for this 
report. Members of the Board and its staff cooperated wholeheartedly on 
all occasions, and assisted materially at public meetings when infor
mation as to project plans and potentials was presented to local groups. 
A statement by the Board indicating concurrence in the proposed plan is 
included in the transcript of public hearing held on 25 September 1961, 
and their statement as to utilization of and repayment for water 
supply is contained in Exhibit 4. 

b. Oregon State Game Commission. - The Game Commission cooperated 
in all studies previously discussed in connection with the Bureau of 
Sport Fisheries and Wildlife, and furnished information on request as 
needed throughout the course of the study. Joint recommendations of the 
Game Commission and the Fish Commission of Oregon, as to project 
construction and operation, were presented at the public hearing of 
25 September 1961 and are contained in the transcript thereof. Their 
recommendations, as made at that time and as included in Appendix A, 
are considered to be comparable to or consistent with those of the 
Bureau of Sport Fisheries and Wildlife, except that recommendations 
are made that Lost Creek and Applegate Reservoirs be constructed 
simultaneously and that, if any project is to be delayed, Elk Creek 
Reservoir be constructed last. 

c. Fish Commission of Oregon. - Coordination with the Fish 
Commission of Oregon was similar to that described for Oregon State 
Game Commission. The Fish Commission participated in all activities 
pertaining to studies of the fishery resource of Rogue River Basin. 
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CHAPTER XV - DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS 

79. DISCUSSION 
\. 

a. General. - Rogue River Basin, in southwestern Oregon, is unique 
in many ways. Tributary to Pacific Ocean, its principal developments and 
population centers lie inland between the Coast and Cascade Ranges. It 
is nationally, and even internationally, known and esteemed for its 
fishery, scenic, and recreation resources. It is mostly rugged, moun
tainous terrain, and sparsely populated overall. Although it is 
traversed by main highways and a railroad, and served by scheduled air
lines, much of the basin is relatively little developed. Agricultural 
lands, ~opulations, and developments are situated along parts of the 
main stream and certain tributaries. Much of its area is accessible only 
with some difficulty. 

b. At the same time, it has a rapidly growing population, extensive 
areas of arid but arable land, a water supply suitable for development, 
and numerous other important natural resources. The population of the 
basin has the desire to develop, conserve, and utilize basin resources in 
the best interests of the basin, the State of Oregon, and the Nation. 

c. Basin needs. - Present basin needs related to water resource 
development include flood control; storage of surplus winter and spring 
runoff for irrigation, water supply, fishery and wildlife enhancement, 
and water quality control; generation of hydroelectric power; provisions 
for increased recreational development and use; and utilization of avail
able raw materials. Additional needs can be expected to be generated 
and increased by population growth and related conditions in areas out
side, as well as within, the basin. 

d. Studies. - A study has been made of a basin plan for flood 
control and comprehensive water resource development. The study has been 
cooperated in by, and coordinated with, other Federal and State agencies 
concerned with various phases of water resource control and development. 
It has been discussed with, and modified where necessary to suit the 
needs of, the people of the basin. 

e. Flood control. - Studies have shown that single-purpose flood 
control storage projects would not be economically feasible, that con
struction of dams other than in the headwaters areas would not be 
acceptable because of conflict with nationally known fishery resources 
of the basin, and that damsites acceptable under that criterion are not 
available for provision of a high degree of flood control at this time. 
Additional flood control can be provided as needed in the future by 
local works under Public Law 685 of the 84th Congress and by possible
future projects enumerated herein as a part of the basin plan. 

f. Water conservation. - The seasonal distribution of precipitation 
and runoff is such that multiple use can be made of flood-control storage 
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space for water conservation, or vice versa. Studies have shown that the 
total requirements for annual use of storage for water conservation for 
irrigation, future water supply, fishery and wildlife enhancement, and 
water quality control would be approximately equivalent to the amounts of 
storage space required to provide a fairly high degree of at-site flood 
control. Further, studies have shown that, by substantially maximum 
development of the potentials of the sites considered, adequate amounts 
of water for present and foreseeable conservation needs, including 
improvement of fish habitat, can be stored at sites far enough upstream 
to reduce greatly the fishery problems often associated with dam construc
tion in this area. There is a demand for water supply for irrigation of 
large areas of arid but arable land. Studies show a need for provisions 
for future domestic and municipal water supply. Statements presented at 
the final public hearing, and cooperative studies by other agencies, 
support these findings. 

g. Power generation. - Studies based on data supplied by the 
Federal Power Commission show that hydroelectric power generation would 
not be justifiable at Elk Creek or Applegate sites, but would be economi
cally feasible at Lost Creek site. Data furnished by the Bonneville 
Power Administration, Department of the Interior, indicate that potential 
power output from Lost Creek could be integrated into the existing 
Columbia River Basin system output and marketed as a part of that system's 
output. 

h. Recreation. - Studies show a need for recreational development 
and a considerable potential therefor in the basin. Each of the projects 
proposed herein has been found to afford an opportunity for development 
of recreation potential. Statements made at initial and final public 
hearings show local agreement with that concept. The U. S. Forest 
Service has a particular interest in development of recreation in connec
tion with Applegate Reservoir. 

i. Land acquisition and relocations. - Experience has shown that 
problems often arise in regard to timing of land acquisition and reloca
tion of roads for reservoir projects. Landowners generally are unable to 
find private buyers for their property after a project is authorized. 
Also, they experience difficulty in borrowing money and refinancing 
existing mortgages. They are compelled to hold their lands and improve
ments for an indeterminate, but often extended, period pending appropri
ation of project funds for land acquisition. This enforced inability of 
landowners to plan operations in a completely normal manner often results 
in a hardship. Such hardships and resultant unfavorable public relations 
could be prevented by early acquisition of lands. In the case of reloca
tions, the need for improvement of existing facilities often results in 
considerable change in conditions between project authorization and 
initiation of construction. For example, the Bureau of Public Roads has 
improved a stretch of the Crater Lake Highway upstream from and a short 
distance into the upper end of the Lost Creek Reservoir area. Further 
improvement in the reservoir area is temporarily deferred pending 
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decision on Lost Creek Reservoir authorization. Because of the pressing 
need for further highway improvement, such deferral can be only temporary. 
A considerable saving could be made if project funds could be made avail
able as soon as possible after project authorization to permit the 
improved road to be constructed on the proper relocated alignment. 

j. Fishery facilities. - The projects proposed herein include 
provisions for construction and operation of facilities for enhancement 
of fish and wildlife resources of the basin, and for mitigation of and 
restitution for losses occasioned by project construction. For economic 
analysis purposes, costs of construction, operation, and maintenance of 
facilities for enhancement, mitigation, and restitution are included in 
estimates herein as provided by the U. S. Fish and Wildlife Service. 
Because of complex interrelationship between the enhancement and mitiga
tion features, no decision can be made at this time as to agency assign
ment for operation and maintenance of fish production facilities. 
Further detailed studies in cooperation with Federal and State fisheries 
agencies would be required for that purpose and could be accomplished 
after project authorization. In such studies, particular consideration 
should be given to the possibility that experienced fisheries agencies, 
Federal or State, would accept responsibility for operation and mainte
nance of fish production facilities which may be provided. 

80. CONCLUSIONS 

The District Engineer concludes, on the basis of data obtained by 
coordinated and cooperative studies and summarized herein, that: 

a. A definite need and desire exists in Rogue River Basin for flood 
control and conservation of water resources for irrigation, future water 
supply, fish and wildlife enhancement, and water quality control. 

b. Flood plain regulation or zoning would not be a solution to the 
flood problem, but would be a desirable adjunct to works proposed herein 
for reduction of flood damages. 

c. The adoption of an overall comprehensive basin plan as proposed 
herein would be a prerequisite to satisfying needs and desires revealed 
by the study. The plan proposed includes existing water resource 
developments; projects, principally for irrigation, now under study by 
other agencies; additional multiple-purpose reservoirs and supplemental 
works which are justifiable at this time; related programs of other 
agencies; and possible-future single- and multiple-purpose projects, all 
as listed and described herein. 

d. Such a plan is locally acceptable; responsive to foreseeable 
basin needs; and adaptable to accomplishment as warranted by needs and 
conditions in the basin and the requirements imposed by continuing 
development of the Nation as a whole. 
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e. The reservoirs proposed for early development, and provisions 
for all functions to be served thereby, are economically feasible at this 
time. Benefit-to-cost ratio for the Lost Creek-Elk Creek combination of 
reservoirs is 1.5 to 1, as is the ratio for Applegate Reservoir. 
Cooperating Federal and State agencies have given reasonable assurance 
that reimbursement would be available for all costs allocated to 
functions for which Federal law requires reimbursement. 

f. The fishery resource of Rogue River Basin is of national 
interest; the enhancement of that resource would benefit the basin, the 
State, and the Nation; and that construction costs allocated to the 
fishery function should be considered nonreimbursable. 

g. The recommendations of the Bureau of Sport Fisheries and 
Wildlife, U. S. Fish and Wildlife Service, as enumerated in their report, 
and the plan outlined herein for early development, are fully consistent. 
Maintenance in the streams of the flows proposed to be released for 
improvement of fish habitat would be essential to realization of fish 
enhancement benefits and project justification. Prior to project con
struction, the State of Oregon, acting through the Oregon State Water 
Resources Board, should take action under available Oregon law, to insure 
that flows released for the fishery would remain in the streams through
out their length. 

h. Lost Creek Reservoir should be constructed either simultaneously 
with or in advance of Elk Creek Reservoir, and Applegate Reservoir could 
be constructed as a separate project at any appropriate time. This would 
not be inconsistent with the desires of the State fisheries agencies as 
stated in paragraph 7Th. 

i. Projects by other agencies; other programs, including land and 
forest management measures, removal or prevention of po~lution loads, 
and conservation of ground and surface waters; and the possible-future 
projects outlined herein, should be developed by coordinated planning to 
be compatible with projects proposed herein and to satisfy further the 
needs of the basin. 

j. Early appropriation of funds would hold overall and Federal 
costs to a minimum and eliminate or reduce local problems associated with 
ultimate acquisition of lands and relocation of highways and roads. 

k. Allocated irrigation costs would become reimbursable costs of 
the potential Federal reclamation divisions which would utilize irriga
tion water. Repayment provisions established under reclamation law and 
policy would apply. 
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81. RECOMMENDATIONS 

The District Engineer recommends: 

a. Further developments for flood control and conservation of 
water resources in the interest of the basin, the State, and the Nation 
be in consonance with the general plan for comprehensive development as 
set forth in this report. 

b. The authorization of the following multiple-purpose projects, 
as described and proposed herein as a part of the comprehensive plan, 
for early construction for flood control, irrigation, fish and wildlife 
enhancement, future water supply, water quality control, hydroelectric 
power generation, and recreation, all as outlined herein, at estimated 
first costs (exclusive of preauthorization costs) and annual costs of 
operation and maintenance as follows: 

First cost, Annual cost 
Project rounded 

(1) Lost Creek Reservoir $74,500,000 

(2) Elk Creek Reservoir 17,500,000 

( 3) Applegate Reservoir 14,700,000 

c. Provided that, prior to project construction, 
Oregon take necessary action to insure maintenance, in 
flows to be released for the fishery. 

of O&M 

$577,300 

166,000 

59,100 

the state of 
the streams, of 

----------.-~.-----os 
K. EISIMINGER 

Colonel, Corps of Engineers 
District Engineer 
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[First endorsement 1 

NPDG~! (1 Dec 61) 
SUBJECT: Rogue River Basin, Oregon, Survey Report for Flood Control and 

Comprehensive Water-Resource Development 

U. S. Army Engr Div, Nor Pac, Portland, Oregon 8 December 1961 

TO: Chief of Engineers, Department of the Army, Washington, D. C. 

1. The basic report by the District Engineer has been carefully 
reviewed and I concur generally in the views and recommendations contained 
therein. 

2. In addition to fish passage and storage and temperature regulating 
facilities, it is noted that the projects include fish production facilities 
such as hatcheries or possibly spawning channels and related works for resti
tu+ion for losses occasioned by project construction and for stocking of the 
future reservoirs. Because of the complex interrelationship between the en
hancement and mitigation features, the District Engineer is of the opinion 
that no decision can be made at this time as to an agency assignment for 
operation and maintenance of these fish production facilities. ~fuile I 
concur with the conclusion of the District Engineer, I believe that project 
planning studies should give concerted attention to the most suitable 
arrangements for operation and maintenance of these fish production facilities. 

3. Accordingly, I recommend: 

a. That further developments for flood control and conservation 
of water resources in the Rogue River Basin be in consonance with the general 
plan for comprehensive development as set forth in this report. 

b. The authorization for construction of multiple-purpose reservoirs 
as described herein at the Lost Creek, Elk Creek and Applegate sites as a 
part of the comprehensive plan for flood control, irrigation, fish and wild
life enhancement, future water supply, water quality control, hydroelectric 
generation, and recreation at an estimated first cost of $106,7'00,000 and 
annual costs of operation and maintenance of $802,400. 

c. That the foregoing be accomplished generally in accordance 
with the plans of the District Engineer, with such modifications thereof, 
i'ncluding reasonable adj ustments in storage capacity for water supply and 
other purposes, as in the discretion of the Chief of Engineers may be 
advisable; provided that, prior to construction, responsible non-Federal 
interests give assurances satisfactory to the Secretary of the Army that 
they will make demands for the use of water supply storage within a period 
of time which will permit repayment of the costs allocated to water supply 
within the li~~e of the project, as determined by the Chief of Engineers, 
in accordance with the provisions of the Water Supply Act of 1958, as 
amended by the Federal Pollution Control Act Amendments of 1961; such 
costs, presently estimated at $5,977,000 for construction and $24,900 for 
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maintenance, operation and major replacements to be subject to modification 
as necessary at the time of construction to reflect adjustments in project 
plans and costs. 

d. Provided further that, prior- to project construction, the State 
of Oregon take necessary action to insure maintenance, in the streams, of 
flows to be released for fishery. 

A~-k 
Colonel, Corps of Engineers 
Acting Division Engineer 
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TABLE 1 

SUMMARY OF PROJECTS INVESTIGATED 

Reservoir 

Agate 
Althouse Creek 
Antelope 
Ashland (Gaerky Creek) 
Big Butte Creek 
Brownsboro 

Deer Creek 
Elk Glade 
Evans Creek (Lower) 
Evans Creek (Upper) 
Evans Valley 
Flat Creek 

Homestead Gulch 
Indian Creek 

(Shady Cove) 
Indian Hill 

Lakecreek 
Lewis Creek 
Little Applegate 
Lone Mountain 

Meadows (Hull Mtn) 
McKee Bridge 
McNeil Creek 
Mt. Stella 
Needle Rock 

Pease Bridge 
Reese Creek 
Rough and Ready Creek 
Ruch 
Sexton 
South Fork 
Sucker Creek 
Top Creek 
Trail Creek 
Trail Diversion 
Williams Creek 

Yale Creek 

Stream 

Dry Cr. - Antelope Cr. 
Althouse Creek 
Antelope Creek 
Bear Creek 
Big Butte Creek 
Little Butte Creek 

Deer Creek 
Beaver Dam Creek 
Evans Creek 
Evans Creek 
Evans Creek 
Elk Creek 

Evans Creek 
Indian Creek 

Wood Creek, W. Fk. 
Illinois 

Little Butte Creek 
Rogue River 
Li ttle Applegate 
West Fork Illinois 

East Fork Evans Creek 
Applegate River 
McNeil Creek 
Rogue River 
Rogue River 

Grave Creek 
Reese Creek 
Rough and Ready Creek 
Applegate River 
Jump-Off-Joe Creek 
South Fork Rogue River 
Sucker Creek 
Rogue River 
Trail Creek 
Rogue River 
Williams Creek 

Little Applegate 

Location 

Section NP. NN. 

25 
7 &; 18 

5 
44 
14 

5 

18 
27 & 28 

26 
26 
33 
27 

7 
15 

19 

19 
2 

11 & 14 
26 

19 
33 
23 
26 
17 

1 
10 
14 

3 
36 
18 
23 
19 
33 
10 
13 

29 

36s 
40s 
37S 
39S 
348 
36s 

388 
338 
348 
348 
35S 
32S 

35S 
348 

40s 

36s 
348 
39S 
40s 

348 
39S 
348 
30S 
338 

348 
35S 
40s 
39S 
348 
338 
39S 
31S 
33S 
348 
388 

39S 

lW 
7W 
lE 
lE 
lE 
lE 

6w 
3E 
3W 
3W 
4w 
lE 

3W 
lW 

2E 
lW 
3W 
9W 

2W 
3W 
lE 
3E 
2E 

5W 
lW 
9W 
3W 
6w 
4E 
7W 
3E 
lW 
lW 
5W 

2W 

Remarks 
Drainage Approximate 

area usable storage, PurposesY 
sq. mi. acre-feet 

14 
29 

l'~ 237 
232 

24 
21 

107 
106 
205 
100 

128 
12 

7 

216 
1,082 

117 
44 

48 
369 

25 
156 
643 

27 
19 
29 

425 
33 
83 
85 

291 
53 

50 

84 

4,500 
13,000 

7,000 
15,000 
40,000 
50,000 

10,000 
Not determined 

45,000 
45,000 

Not determined 
Not determined 

47,000 
Not determined 

25,000 

35,200 
224,000 

Not determined 
18,000 

21,000 
Not determined 

90,000 
50,000 

Not determined 

28,000 
7,000 

Not determined 
20,000 
30,000 

Not determined 
33,300 

Not determined 
Not determined 

Pondage 
17,000 

Not determined 

I 
I 
FC 
FC 
I, FC, WS 
I, FC 

I, FC 
P, FC 
I, FC 
I, FC 
FC 
FC, I 

I, FC 
FC 

I 

I, FC 
I, FC, P, 
I, FC 
I, FC 

Recommended by USBR. 
Considered by USBR, alternative to Sucker Creek. 
Not justified at this time. 
Not justified at thi3 time. 
Not justified at this time. 
Alternative to Lakecreek, elev. too low for effective 
irrig. Also, runoff inadequate for dependable filling. 
Not economically justified at this time. 
Flood-control effect insignificant. 
Alternative to Meadows. 
Alternative to Meadows. 
Not justified at this time. 
Alternative to Elk Creek, required higher dam for less 

storage. 
Alternative to Meadows. 
Flood control insignificant. 

Off-stream storage for irrigation only; alternative for 
Sucker Creek. 

Runoff inadequate for dependable filling. 
WS Alternative for Lost Cr.-Elk Cr.-Big Butte Cr. 

Not economically justifiable; fishery conflict. 
Alternative for Sucker Creek. Very difficult to bring 

water to project lands. 
I, FC Under restudy by USBR, Principally for irrigation. 
I, FC, F Alternative for Applegate, less favorable location. 
I, WS Off-stream storage - alternate for Big Butte Creek. 
I, FC, WS Foundation conditions apparently unsatisfactory. 
I, P, FC, WS Alternative for Lost Creek; very small, narrow, steep 

I, FC 
FC 
I, FC 
I, FC 
I, FC 
P, FC 
I, FC 
I, FC 
FC 
P, I 
li'C, I 

FC, I 

reservoir. 
Alternative for Sexton; minor FC; studied by USBR. 
Not economically feasible at this time. 
Minor FC effect, less favorable irrig. than Lone Mtn. 
Less favorable than Applegate 
Recommended by USBR. 
Minor flood-control effect. Poor reservoir. 
Being studied by USBR. 
Foundation conditions apparently unsatisfactory. 
Very high relocations cost; minor benefits. 
Part of Lewis Creek project. 
Minor flood-control effect, too far downstream for 

irrigation, would flood out good agr. lands. 
Not justified at this time. 

i/ Purposes originally considered. 
supply; F = fish-life benefits. 

Meaning of symbols is as follows: I = irrigation; FC = flood control; P = power generation; WS = municipal and industrial water 
other uses may become apparent in the future. 

~ Includes 64 square miles controlled by Emigrant Reservoir. 



TABLE 2 

PERTINENT DATA - PROPOSED STORAGE PROJECTS 

Item 

General: 1 
Purposes-

Stream 
wcation 

River mile 
Airline distance from Medford 
Drainage area controlled, sq. mi. 
Mean stream discharge, c.f.s. 
Construction time, yeara 

Crest elevation, feet 
Maximum height, foundation to 

crest, feet 
Freeboard above maximum pool, feet 
Crest length, feet 
Top width, feet 
Gross embankment, cu. yds. 

Reservoir: 
~levations, feet: 

Maximum pool 
Minimum pool (normal annual) 
Minimum pool 

Area, acres: 
Maximum pool 
Minimum pool (normal annual) 
Minimum pool 

Storage: 
Usable, acre-feet 
Dead, acre-feet 
Total, acre-feet 
Usable, inches over drainage area 

Length at full pool, miles 
Shoreline length, miles: 

Full pool 
Minimum pool 

Area to be acquired, acres: 
Pub li c lands 
Private lands 
Total 

Spillway: 
Type 
Crest'length, feet: 

Gross 
Net 

Crest elevation, m. s.1-
Maximum head on crest, feet 
Design discharge, c.f.s. 
Spillway gates: 

Type 
Number 
Size (width and height), feet 

outlet works: 
Capacity, c.f.s. 
Type 

outlet tu=el, horseshoe shaped: 
Diameter, feet 
Length, feet 

Operating controls - slide gates 
OUtlet tower 

Height, feet 
Temperature control 

Openings 
Number and size (each level) 

Power facilities: 

Relocated lengths, miles: 
Roads 
Power lines 
Telephone lines 
High voltage transmission 

wst Creek Dam 

FC, I, WS, F, WL, 
WQC, P, R 

Rogue River 
S 25 & 26, T 33 s, 

R 1 E, W.M. 
154.7 

26.5 miles north 
674 

1,823 
6 

Rock and gravel 
embankment 

1,920 

360 
5 

8,130 
24 

21,670,000 

1,915 
1,870 
1,776 

3,100 
2,470 
1,570 

315,000 
150,000 
465,000 

8.8 
10.0 

26.5 
18.2 

1,700 
4,340 
6,040 

Gate controlled ogee 

105 
95 

1,870 
45 

90,900 

Radial 
2 

47.5 x 45 

10,000 at elev. 1878 
Tower, tu=el, chute 

and stilling basin 

13;5 
1,250 

2 sets, 7.5' x 12' 
Rectangular, concrete 

320 
fofu.ltilevel intake 

At 6 levels 
3 - 8' X 12.5' 

2 at 26,000 KW 

9.5 
7.5 
7·5 
4.0 

Elk Creek IBm 

FC, I, WS, F, WL, 
WQC, R 

Elk Creek 
S 20, T 33 s, 

R 1 E, W.M. 
3 

26.5 miles north 
127 
255 

4 

Rock and gravel 
embankment 

1,765 

235 
5 

2,670 
24 

3,726,000 

1,760 
~ 1,670 

1,624 

1,275 
520 
205 

95,000 
6,000 

101,000 
14 

5·5 

16.8 
5·5 

250 
1,700 
1,950 

Gate controlled ogee 

79 
71 

1,732 
28 

38,700 

Radial 
2 

35.5 x 28 

4,500 at elev. 1665 
Tower, tu=el 

and chute 

10 
1,000 

2 sets, 5' x 9' 
Horseshoe shaped, 

concrete 
215 

Multilevel intake 
At 5 levels 
2 - 6' X 7' 

None 

10.0 
8.5 
8·5 

Applegate IBm 

FC, I, F, WL, WQC, R 

Applegate River 
S 36, T 40 s, 

R 4 W, W.M. 
46.5 

23.5 miles southwest 
217 
445 

4 

Earth and gravel 
embankment 

2,001 

230 
5 

1,325 
24 

1,829,000 

945 
420 
228 

65,000 
7,000 

72,000 
5.6 
4.0 

16.0 
8.0 

2,485 
2,000 
4,485 

Gate controlled ogee 

108 
98 

1,961 
35 

75,300 

Radial 
2 

49 x 35 

4, 500 at elev. 1914 
Tower, tu=el 

lf-
1,200 

2 sets, 5' x 7' 
Horseshoe shaped, 

concrete 
221 

fofu.ltilevel intake 
At 5 levels 
2 - 6' X 8' 

None 

! FC 2 flood control; I '" irrigation; WS 2 water supply; F 2 fishery enhancement; WL - wildlife enhancement; 
WQC ,. water quality control; P ,. power generation; R '" recreation. 

g Diversion tunnel converted to two 5-foot by 7 -foot outlets. 
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Reservoir 

Althouse Creek 
Antelope 
Ashland (Gaerky Creek) 
Big Butte Creek 
Brownsboro 

Deer Creek 
Elk Glade 
Evans Creek (Lower) 
Evans Creek (Upper) 
Evans Valley 
Homestead Gulch 
Indian Creek 
~hady Cove) 

Indian Hill 

Lake creek 
Little Applegate 
Lone Mountain 

McNeil Creek 
Pease Bridge 
Reese Creek 
Rough and Ready Creek 
South Fork 
Trail Creek 
Williams Creek 

Yale Creek 

Stream 

Althouse Creek 
Antelope Creek 
Bear Creek 
Big Butte Creek 
Little Butte Creek 

Deer Creek 
Beaver Dam Creek 
Evans Creek 
Evans Creek 
Evans Creek 
Evans Creek 
Indian Creek 

Wood Creek, W. Fk. 
Illinois 

Little Butte Creek 
Little Applegate 
West Fork Illinois 

McNeil Creek 
Grave Creek 
Reese Creek 
Rough and Ready Creek 
South Fork Rogue River 
T'rail Creek 
Williams Creek 

Little Applegate 

Location 
Section TWP. RN. 

7 & 18 
5 

44 
14 

5 

18 
27 & 28 

26 
26 
33 

7· 
15 

19 

19 
11 & 14 

26 

23 
1 

10 
14 
18 
33 
13 

29 

40s 
37S 
39S 
348 
36s 

388 
33S 
348 
348 
35S 
35S 
34s 

40s 

36s 
39S 
40s 

348 
348 
35S 
40s 
33S 
33S 
388 

39S 

7W 
lE 
lE 
lE 
lE 

6w 
3E 
3W 
3W 
4w 
3W 
lW 

2E 
3W 
9W 

lE 
5W 
lW 
9W 
4E 
lW 
5W 

2W 

TABLE 3 

POSSIBLE FUTURE PROJECTS 

Drainage Approximate 
area, usable storage, Purposes!/ 

sq. m1. acre-feet 

29 

l~~ 
237 
232 

24 
21 

107 
106 
205 
128 

12 

7 

216 
117 

44 

25 
27 
19 
29 
83 
53 
50 

84 

13,000 
7,000 

15,000 
40,000 
50,000 

10,000 
Not determined 

45,000 
45,000 

Not determined 
47,000 

Not determined 

25,000 

35,200 
Not determined 

18,000 

90,000 
28,000 
7,000 

Not determined 
Not determined 
Not determined 

17,000 

Not determined 

I 
FC 
FC 
I, FC, WS 
I, FC 

I, FC 
P, FC 
I, FC 
I, FC 
FC 
I, FC 
FC 

I, FC 
I, FC 
I, FC 

I, WS 
I, FC 
FC 
I, FC 
P, FC 
FC 
FC, I 

FC, I 

Remarks 

Considered by USBR, alternative to Sucker Creek. 
Not justified for flood control. 
Not justified for flood control. 
Not justified at this time. 
Alternative to Lakecreek, elev. too low for effective 

irrig. Also, runoff inadequate for dependable filling. 
Not economically justified at this time. 
Flood-control effect insignificant. 
Alternative to Meadows; not economical~justifiable. 
Alternative to Meadows; not economical~justifiable. 
Not justifiable at this time. 
Alternative to Meadows; not economically justifiable. 
Flood control insignificant. 

Off-stream storage for irrigation only; alternative 
for Sucker Creek. 

Runoff inadequate for dependable filling. 
Not economically justifiable. 
Alternative for Sucker Creek. Very difficult to bring 

water to project lands. 
Off-stream storage - alternate for Big Butte Creek. 
Alternative for Sexton; minor FC; studied by USBR. 
Not economically feasible. 
Minor FC effect, less favorable irrig. than Lone Mtn. 
Minor flood-control effect. Poor reservoir. 
Very high relocations cost; minor benefits. 
Minor flood-control effect, too far downstream for 

irrigation, would flood out good agr. lands. 
Not justified for flood control. 

~l Purposes originally considered. 
supply; F = fish-life benefits. 

Meaning of symbols is as follows: I = irrigation; FC = flood control; P = power generation; WS = municipal and industrial water 
Other uses may become apparent in the future. 

g! Includes 64 square miles controlled by Emigrant Reservoir. 



TABLE 4 

SUMMARY OF COST ALLOCATION 

LOST CREEK - EIK CREEK 

Flood Fish Water Power Irrigation Recreation Total 
control su~ll 

(Thousands of dollars) 
I 

Construction Cost: 

I Specific 570.0 1,634.0 10,865.0 890.0 13,959.0 

Joint 19,570.0 12,788.0 5,977.0 21,247.0 13,007.0 5,552.0 78,14-1.0 

Total 20,140.0 14,422.0 5,977.0 32,112.0 13,007.0 6,442.0 92,100.0 

Investment: 

Specific 570.0 1,706.0 11,457.0 899.0 14,632.0 

Joint 20,639.0 13., 487.0 6,304.0 22,434.0 13,718.0 5,856.0 82,438.0 

Total 21,209.0 15,193.0 6,304.0 33,891.0 13,718.0 6,755.0 97,070.0 

Annual Costs: 

Operation and Maintenance: 

Specific 9.0 36.9 178.0 5.0 60.2 289.1 

Joint 87.6 51.3 21.4 78.2 52·9 24.6 316.0 

Total 96.6 88.2 21.4 256.2 57.9 84.8 605.1 

Major Replacements: 

Specific 0.2 72.0 12.4 84.6 

Joint 14.2 8.2 3.5 15.1 8.6 4.0 53.6 

Total 14.2 8.4 3.5 87.1 8.6 16.4 138.2 

Interest & Amorti-
zation 601.9 431.1 178.9 961.7 389.2 191.7 2,754.5 

Financial Cost 712.7 527.7 203.8 1,305.0 455.7 292.9 3,497. 8 

B/C Ratio 1.68 to 1.53 to 1.58 to 1.44 to 1.65 to 1.47 to 1.54 to 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Taxes foregone 57.7 57.7 

Other Joint Economic 
Costs 26.2 

Total Costs (econ.) 3,581.7 

B/C Ratio, Justification 1.5]" to 
1.00 

Annual benefits 1,200.0 808.0 322.7 1,881.7 750.0 430.0 5,392.4 
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TABLE 4 

SUMMARY OF COST AU..OCATION 

APPLEGATE RESERVOIR 

Flood Fish Irrigation Recreation Total 
control 

(Thousands of dollars) 

Construction Cost: 

Specific 476.0 385.0 861.0 

Joint 2,886.0 6,062.0 3,585.0 1,306.0 13,839.0 

Total 2,886.0 6,538•0 3,585.0 1,691.0 14.700.0 

Investment: 

Specific 504.0 396.0 900.0 

Joint 3,020.0 6,344.0 3,751.0 1,367.0 14,482.0 

Total 3,020.0 6,848.0 3,751.0 1,763.0 15,382 •0 

Annual Costs: 

Operation and Maintenance: 

Specific 12.4 12.4 

Joint 9.8 16.9 9.0 4.3 40.0 

Total 9·8 16.9 9.0 16.7 52.4 

Major Replacements: 

Specific 2.8 2.8 

Joint 1.0 1.6 0.9 0.4 3·9 

Total 1.0 1.6 0.9 3.2 6.7 

Interest & Amortization 85.7 194.3 106.5 50.0 436.5 

Truce s Foregone 

Financial Cost 96.5 212.8 116.4 69.9 495.6 

Blc Ratio 1.66 to 1.51 to 1.50 to 1.40 to 1.52 to 
1.00 1.00 1.00 1.00 1.00 

Other Joint Economic 
Costs -5.1 

Total Costs (econ.) 490.5 

Blc Ratio, Justification 1.54 to 
1.00 

Annual Benefits 160.0 322.2 175.0 98.0 755·2 
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ROGUE RIVER BASIN, OREGON 

Information called for by 
Senate Resolution 148, 85th Congress 

Adopted 28 January 1958 

1. General. - The comprehensive plan proposed for Rogue River Basin 
includes existing water resource developments, principally for irrigation; 
projects for irrigation and related uses now recommended or under study 
by the Bureau of Reclamation; three multiple-purpose reservoirs, the 
basic elements of any basin plan, which are economically justifiable and 
recommended for construction at this time; possible-future single-'and 
multiple-purpose projects; and related programs of other agencies. Data 
in this supplement are for those projects now justifiable and recommended 
for construction. All data are for an economic life of 100 years. 

2. Project description and economic life. - The reservoirs recom
mended for early construction are as follows: 

Dam and Features 

reservoir Height, Usable storage, Total storage, 
feet acre-feet acre-feet 

Lost Creek 360 315,000 465,000 

Elk Creek 235 95,000 101,000 

Applegate 230 65,000 72,000 

Lost Creek Dam would be a rock and gravel fill structure with an imper
vious core; gate-controlled spillway on the right abutment; a combined 
intake tower, with provisions for release of water from selected depths 
to control temperature of releases through both outlet tunnel and power 
penstocks; and a two-unit power-generating installation with installed 
capacity of 52,000 kilowatts. Elk Creek Dam would be a rock and gravel 
embankment with an impervious core, gate-controlled spillway on the right 
abutment, and an intake tower with provisions for release of water from 
selected depths to control temperature of flows through an outlet tunnel. 
Applegate Dam would be an earth and gravel structure with an impervious 
core, gate-controlled spillway on the right abutment, and an intake 
tower with provisions for release of water from selected depths to con
trol temperature of flows through an outlet tunnel. Each project would 
include lands and facilities for recreational development. Lost Creek 
and Elk Creek projects, which would be operated as an integral unit for 
upper Rogue River Basin, include supplemental works for prevention of 
bank erosion which might be aggravated by flood-control operation. The 
related irrigation divisions under study by the Bureau of Reclamation 
are essential parts of each project. Although physical life would be 
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substantially longer, economic life has been assumed to be 100 years for 
purposes of project analysis. 

3. Project costs. - Estimated construction costs and average annual 
costs of operation, maintenance, and replacements, are as follows: 

Dam and 
reservoir 

Lost Creek 

Elk Cre~k 

Applegate 

Construction 
cost 

$74,600,000 

17,500,000 

14,700,000 

Average annual 
O&M & R cost 

$577,300 

166,000 

59,100 

Details of the above estimates are shown in Chapter X of the main report 
and in Appendix G. 

4. Benefit-to-cost ratios. - A summary of costs, annual charges, 
annual b~nefits, and benefit-to-cost ratios for the recommended projects 
are shown in the following tabulation. Because of the integrated manner 
of operation mentioned in paragraph 2, Lost Creek and Elk Creek 
Reservoirs are analyzed as a single project. 
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Data for 100-year economic life 
Item Lost Creek-Elk Creek Applegate 

Project cost 

Interest during construction 

Investment 

Economic analysis 

Annual costs: 

Interest 

Amortization 

Operation and maintenance 

Replacements 

Economic costs 

Totals 

Annual benefits: 

Flood control 

Irrigation 

Future water supply 

Fish and wildlife 

At-site power 

Recreation 

Totals 

Benefit-to-cost ratios 

1 Includes $57,700 taxes foregone. 

$92,lOO,000 

4,970,000 

97,070,000 

2,548,100 

206,400 

605,100 

138,200 

83,90o! 

3,581,700 

1,200,000 

750,000 

322,700 

808,000 

1,881,700 

430,000 

$5,392 ,400 

1.5 to 1 

2 Savings on cost of haul for Federal timber. 

99 

$l4,700,000 

682,000 

15,382,000 

403,800 

32,700 

52,400 

6,700 

2 
-51. 10cr-

490,500 

160,000 

175,000 

322,200 

98,000 

$755,200 

1.5 to 1 



5. Benefits not evaluated. - Other local, regional, and national 
benefits, not evaluated, would result from construction and planned opera
tion of the project. These include prevention of loss of life during 
floods; reduction in the possibility of unsanitary stream conditions on 
Rogue and Applegate Rivers; increased economic security; expansion of 
industrial, commercial, and residential areas; enlargement of the tax 
base; increased farm markets because of increased population; reduction 
of soil erosion losses; increase of national wealth; and improved oppor
tunity for recreational use of the streams involved. 

6. Physical feasibility and cost of providing for future needs. -
The recommended basin plan was prepared in consideration of the fact that 
needs would remain for additional water resource development, and that 
those needs would increase in the future with population growth and addi
tional economic development. Each of the three sites where storage 
projects are recommended for early construction would be developed to 
physical limits. Insofar as can be determined, it would be impracticable 
to serve additional needs by any higher degree of development at those 
sites. The basin plan, however, includes a number of possible-future 
storage projects which can be evaluated and developed as future needs 
and conditions may warrant. Also, some local areas may be protected by 
projects under Public Law 685 of the 84th Congress if conditions follow
ing initiation of storage control warrant such action. Although no 
demand now exists, provision for taking of stored water at reservoir 
heads for water supply purposes could be made in accordance with Title III 
of Public Law 85-500 if proper assurance were to be furnished, prior to 
construction, that the Government would be reimbursed for the CO$ts 
involved. 

7. Allocation of costs. - Cost allocations by the separable costs
remaining benefits method, the priority of use method, and the incremental 
cost method, all for lOa-year periods of amortization, are summarized in 
the following tabulations: 
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SUMMARY OF COST ALLOCATIONS 

Lost Creek - Elk Creek ProJect Applegate Reservoir 

Function and cost item Separable Priority of Incremental Separable Priority of Incremental 
cost-remaining use cost cost-remaining use cost 

benefits benefits 

Allocated amounts 
Flood Control 

Construction cost $20,140,000 $34,458,000 $74,270,000 $2,886,000 $4,866,000 $11,789,000 
Average annual costs 

Operation, mainten-
ance and replacements 110,800 169,300 392,600 10,800 15,500 43,900 
Total 712,700 1,200,000 2,613,800 96,500 160,000 394,000 

Fish & Wildlife Enhancement 

Construction cost 14,422,000 22,474,000 3,170,000 6,538,000 9,449,000 1,576,000 
Average annual costs 

Operation, mainten-
ance and replacements 96,600 135,700 38,100 18,500 28,400 
Total 527,700 808,000 132,900 212,800 309,200 ~6,8vJ 

Recreation 

Construction cost 6,442,000 10,463,000 909,000 1,691,000 385,000 922,000 

Average annual costs 
Operation, mainten-

72,600 ance, and replacements 101,200 117,900 19,900 15,200 
Total 292,900 430,000 99,800 69,900 26,400 27,400 

Water SUEJ2~ 

Construction cost 5, 977, ooC' 9,310,000 1, 2()/1, 000 
Average annual costs 

Operation, mainten-
ance fUd replacements 24,900 44,000 
Total,:: 203,800 322,700 36,200 

Irri1i1iation 

Construction cost 13,007,000 4,530,000 1,208,000 3,585,000 413,000 
Average annual costs 

Operation, mainten-
ance and replacements 66,500 26,400 5,000 9,900 15,200 
Total 455,700 162,000 41,100 116,400 27,400 

~ 

Construction cost 32,112,000 10,865,000 11,335,000 
Average annual costs 

Operation, mainten-
ance and replacements 343,300 250,000 235,000 
Taxes foregone 57,700 57,700 57,700 
Totall 1,362,700 632,800 574,000 

Total ProJect 

Construction cost 92,100,000 92,100,000 92,100,000 14,700,000 14,700,000 14,700,000 
Average annual costs 

Operation, mainten-
ance and replacements 743,300 743,300 743,)00 59,100 59,100 59,100 
Taxeslforegone 57,700 57,700 
Total- $3,555,500 $3,555,500 

57,700 
$3,497,800 $495,bvu $495,600 $495,600 

1: Including taxes foregone. 
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Item 

Allocation of annual costs: 
~._ Aver~~ __ ~~al b~_D~f~_t~ 

b. Alternate costs 

d. Separable costs 
e. Remaining benefits 

(1) Amount 

(2) Percent of total 

f. Allocated joint costs 

h. Taxes_ foregone 

Flood Control 

1'200'000 
I I 

I ' , I 

1,200'000 

I I 

1'173'982 
! I 

26.5322915 

COST ALLOCATION DATA 
LOST CREEK - EIK CREEK PROJECT 

ALLOCATION BY SEPARABLE COSTS - REMAINING BENEFITS METHOD 

Fish and 
Wildlife 

Function 

Irrigation 

DOLLARS, unless otherwise _n_o_t_ed __ _ 

so S:O 0 0 322'700 , 
384'000 , 

808'000 3221700 
I I 

1 32'9 07 36'129 
I I 

I 

I I 

1'88117 ° 0 
I 1 
'63117 02 
I I 

1'2491998 
! ! 

750:000 

750'000 , 
41'129 , 

7081871 , 
15.257 273 3 6.4765774 :a 8.250272 5 16.02 ° 66 47 

6a6~06 394~29 167~01 731~64 414~85 
I I I I I 

" , 57'70 ° ' I I , , , 

Recreation Total 

430:000 5;39 2:400 
I '384'000 
I I I 

430'000 5'392'400 
I I 

99;786 '967'671 
I I 

330;214 4:424;r29 

7.4629203 1 0 «').000 0 0 0 0 

1 9 3'12 6 2'5871814 
1 , , 

292'912 3'5551485 , , I , I 57"'00 
I I I 

292'912 3 14971'785 
I , 712'624 5271736 2031730 1'305'066 455'714 

1. Total less taxes foregone --------....... -----_�_1 ______ --+-1 -------4--, -----+I---+-I--------+--------t-------+---t---

~~~i1dIDRintenance cost.: ____ ~9+=:0-0~0----3-7_1_(-0-0-----__+_: _____ -+'l_6_3_1_:0-0=--0-----5_1_:0-0-0-----t-----+--t--

87'556 50 1349 21'372 93'225 52'868 
~~~ocated jo1nt~~s _ 'I I I ! 

c. Total allocation _ 
AIIOCatIOIlOftiiB.,.-or-rePIacements: 
J!!- _S~p~I::~b_le co~_ts 

b. Allocated loint costs 

c. Total allocation 
Allocation of investment: 
a. Annual investment ~ ________ _ 

96'556 88'249 21'372 '256'225 
I I , I I 

, '200 
I I 

14'221 8'177 
I , 

3'471 
I 

14'221 8
'
377 3

'
471 , 

6 ° 1:84 7 4 31 :1 10 1 7 8 ,e 8 7 

72:0 ° ° 
15'142 , 

, 8 7'1 ~ 2 
I I 

'961'699 
I I 

21'209'421 15'192'555 6'304 1076 
b. Allocated investment I I I I I I 

33'890'805 
I 

57'868 , 

8'587 

8'587 
I 

389'259 , 
131717'702 

I 

60'200 '2751100 
I , I 

24'627 ') 30'000 
I I , 

84'827 '605'100 , , I 
12'400 , 

84'600 
I , 

4'000 , 53'60. , I 

16'4 ° 0 '138'200 
I 

191;685 2'754'485 
, I 

6'755'085 97'069'5'76 
I , I 
'899'213 14'631"10 , , I 

5'855'87 a 82'43 '7'86 6 
I , 

! I 

Allocation of construction expenditure.: , '570'0 0 ° 1'7 ° 6 'I 2 7' 1 1'4 56'3 7 ° 
a. Specific investment -----------1~---+--1------+-1 --11------+--1 --11--------1-, --+-1 ------+---+------4----+------+----1----

b. I~::S;:~~~i!~e~:_~nti=~n~____ _ 2°;639:421 13:486:428 6?04:076 22;434'435 131717;702 

'303'498 4'296'866 
I , I , 

5;552:37 4 78'141:«')00 

c:-Interest during construction on 1'069'70 0 '698'97 4 '326'727 1'1 87'0 ° 7 1710'9 61 
con'?'entlo~~.J~!~~~~}~tles ~_ I I I! I' I I I 

do C~~~~~~~;~:l e~~~~~~:e;a~~l1ti~,,_ 19:569? 21 2'787 :4 54 5 (177 :3 4 9 :a 1'2 47:", 28 13:0 ° 6;7 41 

e~-Percent of-construction expenditures 2 5.0 4 4 1 1 3 8 1 6.364 5 8 9 6 7.6 4 94 40 1 27.1 911 3 9 0 
1n conventional joint use f_~c_ll:~~le8_ 

16.6452195 7.10 5 5 8) 4 1 ° 0.00 0 0 0 0 0 

890 1000 13'959'000 , I 
, 

6'442'374 92;100:000 
I I 

T.COnStructlonexperid1tures in specific 5'70'00 -=-.) __ --=1+-:6-=3_4-+-:0_0_0 ______________ -=-1_0+:8-0-=-5;-:-:0..:,0:...,0 ________________ -+-__ 

_~a~l1_.ti~s_____ I 20 i139:7Gl 14'421'454 5 1977 1349 32'112'428 131006'741 
g. TSJtal const~c~toE_ ~~ndlJ:,~_~!. __ ~ _ - -l------!i--=-:...--+I--=----=----t--+,--------I-I--4-1 ------11---+1----------+1--41------+--+-----+----1---

Apparent minor discrepancies are 
caused by electronic data processing 
equipment being programmed to drop 
all the digits to the right of the 
uni ts column in computed values in
s tead of' rounding and adJus ting the 
number in the un1 ts column. 



Item 

Allocation of annual costs: 
_a. Averag~ ~ual benefits 

b • Alternate costs 

c. Limited benefits 

d. Separable costs 
e.-RernalnIii~fben-e fits 
~ount_ 

12 )_~~ce~ of_t~tal 
!. Allocate~ __ j~int costs 

g. Total allocation 

i. Total Ie 8 5 taxe 5 foregone 
Allocation of operatlo-n -and-maintenance costs: 
a. Separable costs 

b. Allocated joint costs 

c. Total allocation 
AIIOc8:t1on of rna 'or replacements: 
a. Separable costs 

c. Total allocation 
Allocation -01'- In-:;estment: 
~. Aml\.;.~J~e~tment c_ost 

b. Allocated investment 
Allocat1on-of--constructlon-expend! tures: 
~~!ll~nvestment 
b. Investment in conventional joint 

use facilities 
c. Interest during construction on 

conventional joint use fac1I! ties 
d-. Construction expend1 tures in 

conventional joint use facilities 
e. Percent of construction expenditures 

in conventional joint use facill ties 
f.'COnstruction eXpenditures in specific 

racUi ties 

g. Total construction ~?cpendi ture~ 

Flood Control 

COST ALLOCATION DATA 
APPLEGATE RESERVOIR 

ALLOCATION BY SEPARABLE COSTS - REMAINING BENEFTTS METHOD 

Fish and 
Wildlife 

Function 

Irrigation 

OOLLARS" unless otherwise noted 

Recreation 

1 6 0'000 :3 2 2'200 17 5'000 981000 
------4--- , -----4,------+--------

I , , 

Total 

---.-+ ---------------t------ --------.----- ----+---- ---+----------+-
160,000 322,200 175,000 98,000 755,200 

- --+- -j----------------------------+--------+-I -------+-1 --
46,795 27,376 27,463 101,634 

24.4810776 42.1388199 22.5 87 4 6 63 1 0.79 26 36 0 1 00.0 ° ° ° 0 00 

96'442 , 88,982 , 
116,358 

----- --,---------~---------------------+I---

--~442---·-2~99 

9~9 2 1-6;e55 9,034 

9~9 2 
------+-~~-------------------~4 

16,855 

:954 

:954 

85:696 , 
3,019,980 

1 

1;643 

1:643 

194:'01 

6:A 47:287 , 1 
,503,642 

,880 

:880 

106:444 

~51:152 
I 
I 

3:019:98 0 6:30:645 ':751:152 

----:-1 34:0 5 4 ------~28i$-8 8 ~1.-6 -~5 1 ° 
---f I "'1---:--1-1--::-=-------------------::+=--+----

a~85~26 6~62~57 3~84~42 

20.85357'243.8041549 25.90a4640 
---------------

4761000 
---+->------+---1-------

2 f3 8 5926 6,5 3 8'0 5 7 

6 9~98 0 

12:400 

4:317 , 
16,71 7 

2:800 , 
,420 

':220 
I 

5 0,0 43 
I I 

1,76 ',54 6 
I I 
,396,349 

1:367:197 

----;-6~88 

----+-----r 
1:306,509 

9.4407760 

385100 a 
I I 

1'691,509 

3931946 
I 

, 

-----+-
495~80 

12:4 00 
I 

401°00 

52:400 

2:800 

3:900 

6:700 

436:480 

1 5)381:8:i!6 
I I 
1899,991 
1 1 

14,481,835 

:642:835 
I I 

1 ',839,000 , ' 
1 0 0.0 ° 0 0 0 0 0 

'8611000 
1 I 

14,"001000 

Apparent minor discrepancies are 
caused by electronic data processing 
equipment being programmed to drop 
all the digits to the right of the 
uni ts colwnn in computed values in
stead of rOWlding and adjusting the 
number in the uni ts colwrul. 



LOST CREEK - EIK CREEK PROJECT 

COST ALLOCATION BY PR:tORITY OF USE METHOD 

Priority of use Flood Fish and Recreation Water Irrigation Power Total 
f'unction control wildlife supply 

enhance-
ment 

(Thousands of dollars) 
1. Allocation of avera5e 

annual costs 

a. Average annual benefits 1,200.0 808.0 430.0 322.7 750.0 1,881.7 5,392.4 
b. Alternate cost 384.0 384.0 
c. L1m1 ted benefits 1,200.0 808.0 430.0 322.7 750.0 1,881.7 5,392.4 
'"'-. Specific costs 25.2 85.5 98.1 5.0 632.81 846.61 
e. Remaining justifiable 

expenditure (c-d) 1,174.8 722.5 331.9 322.7 745.0 1,248.9 4,545.8 
f. Assigned joint costs 

(1) Amount 1,174.8 722.5 331.9 322.7 157.0 2,708.9 
( 2) Percent 43.37 26.67 12.25 11.91 5.80 100.0 

g. Allocated average annual 
cost (d+f( 1) ) 1,200.0 808.0 430.0 322.7 162.0 632.8 3,555.5 

h. Taxes foregone 57.7 57.7 
i. Allocated average annual 

cost wlo taxes foregone 1,200.0 808.0 430.0 322.7 162.0 575.1 3,497.8 

2. Allocation of ordinaEl 
o~eration and maintenance 

a. Specific costs . 9.0 36.9 60.2 5.0 178.0 289.1 
b. Joint costs (~ from If (2)) 137.1 84.3 38.7 37.6 18.3 316.0 
c. Allocated 0 & M costs 146.1 121.2 98.9 37.6 23·3 178.0 605.1 

3. Allocation of maJor replacement 
costs 

a. Specific costs 0.2 12.4 72.0 84.6 
b. Joint costs (~ from 1f (2)) 23.2 14·3 6.6 6.4 3·1 53.6 
c. Allocated rep. cost 3.2 14.5 19.0 6.4 3.1 72.0 138.2 

4. Allocation of investmeut 

a. Investment cost 
(li-(2c+3c)) 1,030 .7 672.3 312.1 278.7 135.6 325.1 2,754.5 

b. Allocated investment 
aiR ~ 36,322.0 23,692.0 10,998.0 9,822.0 4,779.0 11,457.0 97,070.0 

5. Allocation of construction 

~ 

a. Specific investment 570.0 1,706.0 899.0 11,457.0 14,632.0 
b. Investment in joint use 

facilities (4b-5a) 35,752.0 21,986.0 10,099.0 9,822.0 4,779.0 82,438•0 
c. Int.dur.const.,joint 

use facilities 
(proportionate to b) 1,864.0 1,146.0 526.0 512.0 249.0 4,297.0 

d. Const.cost, joint use 
facilities b-c 

g~ Amount 33,888.0 20,840.0 9,573.0 9,310.0 4,530 .0 78,141.0 
Percent 43.37 26.67 12.25 11.91 5.80 100.0 

e. Const.cost,specific 
facilities 570.0 1,634.0 890.0 10,865.0 13,959.0 

f. Allocated constr. cost 34,458.0 22,474.0 10, 463.0 9,310 .0 4,530.0 10, 865.0 92,100.0 

1 Includes taxes foregone. 
2' R = 0.0283764 
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APPLEGATE PROJECT 

COST ALLOCATION BY PRIORITY OF USE METHOD 

Priori ty of use Flood Fish and Recreation Irrigation Total 

Function control wildlife 
enhance-

ment 
(Thousands of dollars) 

1. Allocation of average 
annual costs 

a. Average annual benefits 160.0 322.2 98.0 175.0 755.2 

b. Alternate cost 
c. Limited benefits 166.0 322. 2 98.0 175.0 755·2 

d. Specific costs 14.3 26.4 40.7 

e. Remaining justifiable 
expenditure (c-dl 160.0 307.9 71.6 175.0 714.5 

f. Assigned joint costs 

(l~ Amount 160.0 294.9 454.9 

(2 Percent 35.17 64.83 100.0 

g. Allocated average 
annual cost (d+f(l)) 160.0 309.2 26.4 495.6 

2. Allocation of ordina~ 
operation & maintenance 

a. Specific costs 12.4 12.4 

b. Joint cost (% from If(2)) 14.1 25.9 40.0 

c. Allocated 0 & M costs 14.1 25.9 12.4 52.4 

3· Allocation of maJor 
re~lacement costs 

a. Specific costs 2.8 2.8 

b. Joint cost (i from lf (2) ) 1.4 2.5 3.9 

c. Allocated rep. cost 1.4 2.5 2.8 6.7 

4. Allocation of investment 

a. Investment cost (li~2C+3ci) 144.5 280.8 11.2 436.5 

b. Allocated investment a/R- 5,092.0 9,894•0 396.0 15,382 •0 

5. Allocation of construction 
cost 

a. Specific investment 504.0 396.0 900.0 

b. Investment in joint use 
facilities (4b-5a ) 5,092.0 9,390 •0 14,482.0 I 

t. 

c. Int.dur.const., joint 
use facilities 
(proportionate to b) 226.0 417.0 643.0 

d. Const. cost, joint use 
facilities b-c 
( 1) Amount 4,866.0 8,973.0 13,839.0 

( 2) Percent 35.16 64.84 100.0 

e. Cost. , specific faci1. 476.0 385.0 861.0 

f. Allocated constr. cost 4,866.0 9,449.0 385.0 14,700 •0 

1 
- R= 0.0283764 
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LOST CREEK - EIK CREEK PROJECT 

ALLOCATION BY INCREMENTAL COST METHOD 

Purposes 
Basic other 
flood Fish and Water Power Irrigation Recreation Total 

control wildlife supply 
enhance-

ment 

(Thousands of dollars) 

1. Allocation of annual charges 

a. Separable costs 26.0 132.9 36.2 631.7 41.1 99.8 967.7 
b. Allocated joint costs 2,587. 8 2,587. 8 
c. Total allocation 2,613. 8 132.9 36.2 631.7 41.1 99.8 3,555.5 
d. Taxes foregone 57.7 57.7 
e. Total less taxes 

foregone 2, 613.8 132.9 36.2 574.0 41.1 99.8 3,497.8 

2. Allocation of 0 & M costs 

a. Separable costs 9.0 37.9 163.0 5.0 60.2 275.1 
b. Allocated joint costs 330.0 330.0 
c. Total allocation 339.0 37.9 163.0 5.0 60.2 605.1 

3. Allocation of maJor reJ21acements 

a. Separable costs 0.2 72.0 12.4 84.6 
b. Allocated joint costs 53.6 53.6 
c. Total allocation 53.6 0.2 72.0 12.4 138.2 

4. Investment cost 

a. Separable costs 17.1 94.8 36.1 339.0 36.1 27.2 550.3 
b. Allocated joint costs 2,204.2 2,204.2 
c. Total allocation 2,221.3 94.8 36.1 339.0 36.1 27.2 2,754.5 

5. Allocated investment 

a. Separable costs 599.7 3,341.0 1,273.2 11,946.6 1,273.2 958.1 19,391.8 
b. Allocated joint costs 77,677.8 77,677.8 
c. Total allocation 78,277.5 3,341.0 1,273.2 IJ-,946.6 1,273·2 958.1 97,069.6 

6. Interest during construction 

a. Separable costs 30.7 171.0 65.2 611.6 65.2 49.1 992.8 
b. Allocated joint costs 3,976.8 3,976.8 
c. Total allocation 4,007.5 171.0 65.2 611.6 65.2 49.1 4,969. 6 

7. Construction cost 

a. Separable costs 569.0 3,170.0 1,208.0 11,335.0 1,208.0 909.0 18,399.0 
b. Allocated joint costs 73,701.0 73,701.0 
c. Total allocation 74,270.0 3,170.0 1,208.0 11,335.0 1,208.0 909.0 92,100.0 
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APPLEGATE PROJECT 

ALLOCATION BY INCREMENTAL COST METHOD 

'Purposes., 

Basic Other 
flood Fish and Irrigation Recreation Total 

control wildlife 
enhance-

ment 

(Thousands of dollars) 

1. Allocation of annual char~es 

a. Separable costs 46.8 27.4 27.4 101.6 
b. Allocated joint costs 394.0 394.0 
c. Total allocation 394.0 46.8 27.4 27.4 495.6 
d. Taxes foregone 
e. Total less taxes 

foregone 394.0 46.8 27.4 27.4 495.6 

2. Allocation of 0 & M costs 

a. Separable costs 12.4 12.4 
b. Allocated joint costs 40.0 40.0 
c. Total allocation 40.0 12.4 52.4 

3· Allocation of maJor re;Elacement s 

a. Separable costs 2.8 2.8 
b. Allocated joint costs 3.9 3.9 
c. Total allocation 3·9 2.8 6.7 

4. Investment cost 

a. Separable cost!:; 46.8 27.4 12·3 86.5 
b. Allocated joint costs 350.0 350.0 
c. Total allocation 350.0 46.8 27.4 12.3 436.5 

5. Allocated investment 

a. Separable costs 1,649.1 964.8 432.1 3,046.0 
b. Allocated joint costs 12,335.8 12,335.8 
c. Total allocation 12,335.8 1,649.1 964.8 432.1 15,381.8 

6. Interest durin5 construction 

a. Separable costs 73.1 42.8 19.1 135.0 
b. Allocated joint cost 546.8 546.8 
c. Total allocation 546.8 73.1 42.8 19.1 681.8 

7. Construction cost 

a. Separable costs 1,576.0 922.0 413.0 2,911.0 
b. Allocated joint costs 11,789.0 11,789.0 
c. Total allocation 11,789.0 1,576.0 922.0 413.0 14,700.0 
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8. Extent of interest in projects. - Local interests and organiza
tions and groups outside the basin are interested in the project and 
strongly desirous of obtaining planned project benefits. Chapter VII of 
the main report summarizes interest in the project. 

9. Repayment of costs allocated to reimbursable features. -
Repayment would be required for costs allocated to irrigation, future 
water supply, and power. 

a. Irrigation. - According to the Bureau of Reclamation, reser
yoir costs allocated to irrigation for. the three recommended reservoirs 
would become reimbursable costs of the Federal Reclamation divisions which 
would utilize stored water for irrigation. Repayment provisions estab
lished under reclamation law and policy would apply. Since costs allo
cated to irrigation apparently would exceed the amounts that could be . 
repaid by water users, authorization would be required by Congress to per
mit financial assistance from other sources. Paragraphs 67b and 70b of 
the main report discuss irrigation repayment. 

b. Future water supply. - In accordance with Title III to Public 
Law 85-500, repayment with interest would be required for costs allocated 
to water supply and interest would accumulate on any balance of cost for 
water supply storage not under contract beginning 10 years from the date 
of first availability of storage for water supply use. As all provisions 
are for future water supply, the users are not known at this time. 
Exhibit 4 in the main report is a letter from Oregon State Water Resources 
Board as to the probability of use and repayment for water supply. 
Appendix B is a report by the U. S. Public Health Service as to water 
supply needs. 

c. Power. - Costs allocated to power would be repaid with 
interest. Exhibit 11 of the main report is a letter from Bonneville 
Power Administration which shows that the Lost Creek power output could 
be integrated into the existing Federal Northwest power system. The 
power would be sold at system rates and repayment would be on a system 
basis. See paragraph 67f of the main report for additional detail. 

10. Alternative projects. - As shown in the main report, paragraphs 
42 and 49b and c, and in Appendix A, sites alternative to those recom
mended for early development would not be acceptable because of adverse 
effect on fish resources of the basin. Projects shown in the main report 
for possible future development as needs may warrant are not alternative 
but are supplemental to the projects now recommended. 
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EXHIBITS 

FEDERAL pC)WI:R COMMIS$ION 

ColQD8l W. L. 1f.iDegar 
District IngiMer 

NEGIOMAL OPPiCIE 

UNITIED ST~TES CUSTQP-tHOUSE 
_ MT'l'ERY .~ 

SAN FRANCISCO 11. CAl-IF. 

U. S. J:rrq BDgl.aaer D18trict, PortlaDd 
CorpS of IDgiBeere 
628 P.:I. tto ck Ilock 
Portland $, Orece-
Dear ColoD.el W1.Degar: 

Ve regret the delq in 8l18WsriDC ,our letter of October .30, 19S8 
(,our reference 1PP<If-$). We -folD.d it _ceasar)" to .alee sadies of 
power benef'i ts in the Bogue BiTer area 'betore giTiDg you 011r 008-

clusioDS. 

The :Lewis Creek aDd l.o8t Creek 81 tea 11e within about 2$ er 30 
lIiles of Medford -- a major load center tor !lie CalitorDia Orego • 
.... r Co~. It appears therefore that pear TUlles tor these 
pl.aD.ts shedd be based on the cost to COPOO of obtai »1 ng power fro. 
an alternative source. !he altematiT8 BOvee that we are ueiBg iD 
connection with the CollpalV" 8 license applicatiou i8 a steaw.-eleotrio 
plant located. ill the HelMoN area~ 

We estimate that the Talue of hydroelectric power d.eliTered. at 
the Bedford market i. $29.78 per kilowatt-year p1u 5.1c111illa per 
Jd..l.oIratt-hour. This figure is, we believe, n1table tor use in 
economic teaaibili ty studies which are based on long-tara condi tiona. 
However" siDee a considerable UlOUIlt of h7dro power can .till be de
vel-oped in this vicini t:r at costs 'bel. those of steaa-el.ectric 
power, it is llDl.ike17 that power tro. the proposed deve10JBtnts mud. 
'be lI&riceted at this price at the preseat time. 

Based OD the tlval.a gi Ten above and aaSUJIiDg that the trau
lliasion line between the hydro plaats ud 1Ied.ford i8 constructed by 
the Federal aowrmaent, the Talue at the hydro alte 1I01Ild be 128.62 
plus ,.37 11111. per Jd.l.natt-hour. 

The at-site Talue iDel1l<les taxa. 8JIOuntiDg to 18.10 per kilowatt
-rear. Corusequent17 in benefit-coat analysis this amount per kilowatt 
ot at-site dependable h7dro capacity ahould be ad.cIad to the aDIlual 
h7droelectr1c coets. 

109 
EXHIBIT 1 



We bave .,t prepared eat1 .. :tea of the future power reqa1raents 
ia the Begue BiTer Basin as our studies are on a qatem-w14e or Power 
Supp~ .lrea basis. If 1OU. need the uta for the basin, we shall .alee 
an etfort to esti1llate it; however, we teel that tor purposes ot cleaon
atrating a urket, the area coDsidered should. 'be at least the a8~ce 
area of the aajor utUit;r. 'fable 1 attached, shon o'U e.t.1ates 
through 1,60 of the power requirements of the COPOO aystea aDd of 
PSJ. .S as a whole. 

It we can be of further assistance, please let U8 know. 

~~~71 
Regional Bngi_er 

J.ttaclDlentl fable 1 
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Year 

1957 

1960 

1965 

1970 

1975 

1980 

89588 0-62-to 

Table No.1 

Power Requirements of 
Power Supply Area 45 and 

California Oregon Power compan! 
(1957 Actual; 1960:S0 Estimated 

Power SuE~ll Area 45 
California Oregon 

Peak-
Power Company 

Peak-
Energy Demand Energy 'Oemand 

(~lion IDI\JH) (MW) (Million KHH) (W) 

4,222 791 1,917 391 

6,032 1,187 2,189 430 

8,621 1,654 2,961 591 

11,811 2,232 3,829 790 

15,524 2,915 4,873 1,028 

19,402 3,625 6,115 1,295 
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LASELU: 1£. COLES. CHAIRMAN 
PRINEVILLE 

L.OfJIS H. FtlOTE. VICE CHAIRMAN 
FORUT GROVE 

GEORGE H. COREY 
PENDLETON 

JOHN D. DAVIS 
STAYTON 

MRS. W. D. HAGENSTEIN 
PORTLAND 

KARL W. ONTHANK 
EUOENE 

ROBERT W. ROOT 
MEDPORD 

District Engineer 
Corps of Engineers 
U. S. Army 
Portland District 
628 Pittock Block 
Portland 5, Oregon 

Dear Sir: 

'-~ 
}J~~LJlI Llm[J' 

STATE OF OREGON 
STATE WATER RESOURCES BOARD 

270 FINANCE BUILDING 

SALEM 

June 29, 1961 

Your letter of May 23, 1961 requesting information as to 
the nature and extent of actions which would be necessary 
or appropriate at the state level to insure continued 
availability to the fisheries of any flows which might be 
provided for that purpose under a federal storage project; 
was considered by the State Water Resources Board at its 
meeting June 27, .1961. 

The board appreciates the interest of your africe in at
tempting to determine if storage will be beneficial to 
fish life. 

The board has full legal authority under ORS 536~310 to 
establish minimum flows for unappropriated waters and, 
under the authority of ORS 536.340, to classify unappro
priated waters as to preference of use. The establishment 
of minimum flows and classification of waters, when for
malized by a program adopted by the board, becomes the 
official policy of the state and is binding 'on all state 
agencies. ORS 536.360 states, "In the exercise of any 
power, duty or privilege affecting the water resources of 
this state, every state agency or public corporation of 
this state shall give due regard to the statements of the 
board and shall conform thereto. No exercise of any such 
power, duty or privilege by any such state agency or public 
corporation which would tend to derogate from or interfere 
with the state water resources policy, shall be lawful." 

The board has further authority, under ORS 536.410, to 
withdraw unappropriated waters, including unappropriated 
waters released from storage into the natural flow of a 
stream, in order to insure compliance with the state water 
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resources policy or otherwise necessary in the public in
terest to conserve the water resources of this state for 
maximum beneficial use and control. 

The board will carefully review reports of the Corps of 
Engineers wherein benefits are assigned to downstream uses 
and will take such action as it feels appropriate under 
the circumstances and in the public interest. 

DJL/jc 

Very tr~ly y~u/-

WJrf~~, 
Donel J~~e 
Secretary 
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UNITED STATES 

DEPARTMENT OF THE INTERIOR 

IN REPLY 
REFER TO: 740 

District Engineer 

BUREAU OF RECLAMATION 

REGIONAL OFFICE, REGION 1 
BOX 937, BOISE, IDAHO 

July 7, 1961 

U.S. Array Engineer District, Portland 
Corps of Engineers 
628 Pittock Block 
Portland 5, Oregon 

Dear Sir: 

The information relating to potential irrigation developments in the 
Rogue River Basin furnished you previously has been re-evaluated 
since receipt of your letter of March 6, 1961. As you were advised at 
the time of our original transmittal to you, the information available 
to the Bureau of Reclamation on the potential irrigation developments 
associated with the storage reservoirs under investigation by your 
agency was based on reconnaissance grade studies made by this agency 
during the mid-4o's. We have not made a:ny feasibility studies of po
tential irrigation developments in the Medford and Applegate Divisions 
since that time. Therefore, we have no basis for updating the infor
mation on the proposed plan of' development, the land areas to be served 
or the water requirements that were provided you previously. However, 
additional information on irrigation distribution costs in other areas 
of the Rogue River Basin has been obtained through recent feasibility 
investigations of the Evans Valley, Merlin and Illinois Valley Divi
sions of the Rogue River Project and from recent experience in con
structing irrigation facilities for the Talent Division. The irrigation 
distribution costs for the Medford and Applegate Divisions furnished 
you previously have been re-examined in light of this additional in
formation. We find that the costs of irrigation distribution facilities 
presented in the original transmittal to you were low by present-day 
standards. The costs of the irrigation distribution facilities for 
these two divisions have been adjusted accordingly. 

Farm budget studies prepared in connection 'With the feasibility grade 
investigations for Agate Dam and Reservoir, with appropriate modifica
tions, were utilized in developing the estimates of irrigation for the 
Medford Division furnished you previously. The irrigation benefits for 
Applegate Division have now been evaluated on a comparable basis. 
Therefore, our present estimates of irrigation benefits for these two 
divisions reflect procedures and farm price prOjections currently in 
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use by the Bureau in project investigations elsewhere in the Rogue 
River Basin. However, in the absence of detailed project investiga
tions, the irrigation benefit determinations must be considered to be 
of reconnaissance level of accuracy. 

The foregoing comments relate specifically to the Medford and Applegate 
Divisions. Detailed information is now available for the Evans Valley 
Division from our recentlY completed feasibility investigations. 

The attached statement summarizes current information on project service 
areas, water requirements, irrigation distribution costs, and irrigation 
benefits for the Applegate, Medford, and Evans Valley Divisions, which 
are associated 'With the four potential storage reservoirs under investi
gation by your agency. These data supersede all previous information 
furnished to you. 

As requested by your office, irrigation benefits are given for both a 
50-year and a lOO-year period of analysis. The apportionment of irri
gation benefits between irrigation distribution facilities and irriga
tion storage cannot be completed until the costs of your potential 
storage devel~ents have been established and the benefits to all func
tions are known. Please advise us when you have reached this point in 
your investigations and we will assist in making the apportionment of 
irrigation benefits creditable to irrigation storage. 

The total irrigation benefits have been broken down into direct and 
indirect components. It is our understanding that you are considering 
using both components in your economic studies. It is the policy of 
the Bureau of Reclamation to include both direct and indirect benefits 
in project formulation, project justification and cost allocation 
studies. The indirect irrigation benefits evaluated for the Applegate, 
Evans Valley and Medford Divisions account for 38.5 percent of the total 
irrigation benefits. The indirect benefits were evaluated as (1) the 
estimated increase in net income accruing to nonproject beneficiaries 
from the processing and marketing of the increased agricultural produc
tion attributable to. irrigation development and fram the increased local 
business activity associated with the increased purchases of goods and 
services by project farmers, (2) the national benefits "arising fram the 
creation of new farming opportunities and (3) the public benefits 
arising fram the improvement in communi ty facilities in the closely 
settled irrigated areas. 

As we have advised you previously, it will be necessary, where reimbur
sable irrigation allocations are involved in multipurpose projects, to 
have the irrigation use and repayment arrangements worked out finally 
before the start of construction. This is the policy that bas been 
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followed by the Bureau of Reclamation for many years and is necessary 
to insure that orderly devel~ent takes place in accordance with the 
plans authorized by the Congress. 

Sincerely yours, 

Regional Director 

Enclosure 
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POTENTIAL IRRIGATION DEVELOPMENTS ASSOCIATED WITH ROGUE RIVER BASIN 
STORAGE DEVELOPMENTS UNDER INVESTIGATION BY. THE CORPS OF 

ENGINEERS 

This statement summarizes the information on potential irrigation 
developments in the Rogue River Basin requested by the Corps of 
Engineers. 

Potential Irrigation Develgpments 

The potential irrigation develqpments associated with the four 
Rogue River Basin storage develqpments under investigation by the Corps 
of Engineers are located in the Medford, Applegate, and Evans Valley 
Divisions of the Bureau of Reclamation's Rogue River Basin Project. 
The storage reservoir associated with each of these irrigation develop
ments is as follows: 

stOrage Reservoir 

Applegate 
Lost Creek 
Elk Creek 
Hull Mountain (Meadows) 

Medford Division 

Irrigation Division 

Applegate 
Medford 
Medford 
Evans Valley 

The Medford Division comprises 50,180 acres of land located along 
both sides of the Rogue River downstream from Lost Creek and Elk Creek 
reservoir sites. storage water from these reservoirs could be utilized 
in providing supplemental irrigation supplies for 15,770 acres of 
presently irrigated lands in "the Medford and Rogue River Valley Irriga
tion Districts and in irrigating an estimated 34,410 acres of new land. 
Part of the new lands are located wi thin the boundaries of existing 
irrigation districts (Medford, Rogue River Valley, and. Eagle Point.) 
The largest block of new land is located in the Same Valley area. 
Development of new land in the vicinity of Gold Hill also is contem
plated. 

The potential plan of develqpment reflects the use of irrigation 
storage releases from Elk Creek reservoir without perm! tting them to 
camingle With flows in the Rogue River. Irrigation releases would also 
be made from Lost Creek reservoir as required. 

Water would be diverted to the Medford Supply Canal fram the Rogue 
River at its confluence with Elk Creek. The Medford supply canal 
would deliver water to the Sams Valley canal., which serves new land on 
the west side of the river. The Medford supply canal would continue 
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downstream through the Eagle Point Irrigation District supplying supple
mental water as required and would terminate at and deliver water to 
the Rogue River Valley Irrigation District's Hopkins canal. A pumping 
plant at this point would deliver water to the Medford Irrigation Dis
trict to permit delivery of supplemental supplies to the presently 
irrigated lands and a full supply to about 9,700 acres of new lana.. The 
Medford Irrigation District's canal system would be extended to serve 
the new land outside of the dis trict in the Gold Hill area. 

Applegate Division 

The plan of development for the Applegate Division is designed to 
provide supplemental water for 9,400 acres of presently irrigated 
land and a full supply for 5,000 acres of land located in the Applegate 
River Valley downstream fram the site of the potential Applegate 
Reservoir. 

The distribution system would comprise an enlargement, rehabili ta
tion, and extension of the present systems. A diversion dam would be 
required at the upper end of the project area just below the confluence 
of the Applegate and Little Applegate Rivers. Three existing canals 
would be served by this proposed diversion dam. Two additional diver
sion dams would be required along the reach of river downstream to the 
mouth of Williams Coulee. These diversion dams would serve existing 
canals, same of which would be combined or extended to serve new land. 
The new Berryman Ditch, which diverts on the south side of the river, 
would be enlarged and extended to serve lands on lower Williams Creek. 
Williams Creek water, now used on land along lower Williams Creek would 
be transferred to the lands in the Upper Williams Basin. On the north 
side of the river the Ktibli Ditch would be enlarged and extended to 
supply new land in the Kubli area. The North Side Ditch would also be 
eniarged and extended beyond MUrphy to serve land in the New Hope area 
and across the saddle northward to serve land in the Allen Creek and 
Sands Creek area. From the headworks of the present MUrphy Ditch, 
which diverts on the north bank of the Applegate River at Murphy, down
stream to the mouth of the Applegate River, present diversion works 
would be retained. 

Evans Valley Division 

The potential development would store runoff of East Fork of Evans 
Creek in the proposed Hull Mountain reservoir. other proposed improve
ments would include a diversion dam located six miles downstream from 
the reservoir, which would divert storage releases and available natural 
flows into a main canal. This canal would serve lands on the right side 
of Evans Creek. East cana.J. would divert from the main canal three 
miles downs~eam fram the diversion dam and would cross Evans Creek to 
serve all lands on the left side of the creek. 
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The primary purpose of the development would be to furnish a firm 
irrigation water supply for 2,800 acres now dry. In addition a supple
mental water supply would be provided to 420 acres in the Pleasant 
Valley Irrigation District. Important flood control would result fran 
storage in Hull Mountain Reservoir and benefits would also accrue to 
fish and wildlife and recreation. 

Summary of Information 

Information on project acreages, irrigation diversion requirements, 
irrigation distribution costs, and irrigation benefits for the Medford, 
Applegate, and Evans Valley Divisions are summarized in the tabulation 
which follows. 
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Summary of Information for Potent1aJ. Irrigation Deve10pment 

Rogue River Basin Y 

Item 

PotentieJ. Reservoirs 
Lost CreeK: 

and 
El.k Creek 

Applegate 
BUll 

MotUltain 
(ltEadows) 

Irrigation Division Madford App1egate : Evans Valley 

Service Area 
Supplemental. 
New 

Total. 

Irrigation Diversion Requirements 
April 
May 
June 
July 
August 
September 
October 

Total. 

Cost of Irrigation Distribution 
Facilities 

Ann.uaJ. equivalent cost - 50 yrs: 
Ann.uaJ. equivalent cost -

100 yrs. 

Total. Irriga.tion Benefits 
Ann.uaJ. equivalent benefits -

50 years 
Direct 
Indirect 

Total. 

AImuaJ. equivalent benefits -
100 years 

Direct 
Indirect 

Total. 

acres 
15,570 
34.z410 
50,180 

1.2000 ac .-:f't • : 
4.1 

21.0 
30.1 
33.3 
30.4 
19·7 
1.2 

139.9 

dollars 
1,177,000 

993,000 

1,353,000 
84712000 

2,200,000 

1,402,000 
877,000 

2,279,000 

: 

acres 
9,liOO 

~.z~ 1 , 

1.2000 ac .-:f't • : 
5·2 
9.2 

12·7 
12.1 
10·9 

5.8 

-#.t 57· 

dollars 
226,000 

180,000 

286,000 

fl9,OOO 
5,000 

293,000 
183,000 
476,000 

acres 
If:2O 
2,800 
3,220 

1 12000 a.c .-:f't. 
0·7 
1·9 
2.8 
3.6 
3.3 
1·5 

]3":S 

dollars 
337,000 

274,000 

Irr!fatiOIl storage Benefit s: : : 
To be developed when costs and benefits of the potential storage develop-
ments have been established 

1 The information S\.llDI1l8.'rized below is based on reconnaissance-grade data for 
the Madford and Applegate Divisions and feasibility-grade data for Evans 
Valley Division. 
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LOUIS H. FOOTE, CHAIRMAN 
FOREST GROVII 

KARL W. ONTHANK, VICII CHAIRMAN 
EUClIINII 

LASELLE IE. COLES 
PRINEVILLII 

GEORGE H. COREY 
PIINDLETON 

JOHN D. DAVIS 
8TAYTON 

MRS. W. D. HAGIENSTEIN 
PORTLAND 

ROBERT W. ROOT 
MEDI'ORD 

District Engineer 
Corps of Engineers 
U. S. Army 
Portland District 
628 Pittock Block 
Portland 5, Oregon 

Dear Sir: 

STATE OF OREGON 
STATE WATER RESOURCES BOARD 

!SOO PUBLIC SERVICE BUILDING 

SALEM 10 

November 9, 1961 

Your letter of 18 September 1961 requesting comments with 
respect to inclusion of 20,000 acre-feet of stored water 
for future domestic and municipal use .. , potentia 1 mul tiple
purpose storage project, Rogue River Basin; was reviewed 
by the State Water Resources Board at its meeting October 
26, 1961. 

The board in its Rogue River Basin Report, January, 1959, 
showed estimated 2007 municipal populations in excess of 
160,000 people, Rogue River Basin, as compared with the cur
rent municipal population of approximately 50,000. Expected 
additional growth in the suburban areas of the Rogue Basin 
cities will materially increase municipal population estimates 
by the year 2007. It is anticipated that a major portion of 
the suburban area population will be served by municipal water 
systems. 

While we are unable to specifically confirm the need for 20,000 
acre-feet of stored water for domestic and municipal uses, as 
contemplated in your plan, it is the opinion of the board that 
provision of storage for fu~ure municipal and domestic use is 
a desirable feature of the plan. In our opinion, there should 
be no difficulty in obtaining reimbursement of allocated costs 
at such time as the storage might be utilized for water supply. 

We would further point out that while existing stat6 law pro
hibits utilization of waters of the Rogue River for industrial 
purposes, this board is on record as favoring the use of Rogue 
River water for industrial purposes. In the event that state 
law is amended to permit utilization of these waters for indus
try, major expansion of municipal water requirements in excess 
of that currently estimated is anticipated. 

V7J00r;;c 
Donel J~ 

DJL/jc Secretary EXHIBIT 4 
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UNITED STATES 

DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

REGIONAL OFFICE, REGION 1 
BOX 937, BOISE, IDAHO 

IN REPLY 
REFER TO: 740 

August 3, 1961 

District Engineer 
U. S. A:rr:rry Engineer District, Portland 
Corps of Engineers 
628 Pittock Block 
Portland 5, Oregon 

Dear Sir: 

The apportionment of total irrigatj.on benefits for the Applegate and 
Medford Divisions between irrigation storage facilities and irriga
tion distribution facilities has now been completed. The irrigation 
benefits creditable to your potential storage developments are as 
follow: 

Applegate Reservoir 
50-year analysis 

lOO-year analysis 

Lost Creek-Elk Creek Reservoirs 
50-year analysis 

lOO-year analysis 

Annual Benefit 

$223,000 
175,000 

$870,000 
750,000 

As pointed out in our letter of July 7, the apportionment of total 
irrigation benefits between irrigation distribution facilities and 
irrigation storage facilities could not be accomplished until the 
costs of your potential storage developments had been established and 
the benefits to all functions determined. The information needed to 
complete this apportionment was furnished by Mr. Kenneth Case when he 
visited this office today. 

Mr. Case worked directly with Mr. Street of my staff in campleting 
this analysis. The approach followed in making the apportionment 
provides an equitable distribution of the total benefits between 
the potential storage developments and the associated irrigation 
divisions. In each case the total costs and benefits of the com
bined storage and irrigation development were determined and the 
overall ratio of benefits to costs was established. The total irri
gation benefits were then distributed between storage and distribu
tion ~sing the benefit-cost ratio so established. The benefit-cost 
ratios 'U.':Qd in making this apportionment are based on the information 
EXHIBIT 5 

122 



on irrigation benefits and costs presented in our letter to you dated 
July 7, 1961, and the information on costs of your pote~tial storage 
developments and associated benefits for all functions other than 
irrigation provided by Mr. Case. This information is summarized in 
the attached tabulation. 

Attachment 

Sincerely yours, 

~\~\~-.,.,.-. \ - ,\ 
Regional Directo~ 
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Benefits and Costs Used in Apportioning Total Irrigation 
Benefits between storage and Irrigation Distribution Facilities 

Item 

Applegate 

Benefits: 

Flood Control 
Fish and Wildlife 
Irrigation (total) 
Recreation 

Total 

Project Costs: 

storage Development 
Applegate Division 

Total 

Benefit-cost ratio 

Lost Creek-Elk Creek 

Benefits: 

Flood. Control 
Fish and Wildlife 
M&I Water 
Power 
Recreation 
Irrigation (total.) 

Total 

Project costs: 

Storage Development 
Medf'ord Division 

Total. 

Benefit-cost ratio 

Rogue River Basin 
August 3, 1961 

Annual Equivalents 
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50 Years 100 Years 

$ 97,000 
220,000 
465,000 
82,000 

864,000 

580,000 
226,000 

806,000 

$ 745,000 
632,000 
300,000 

1,915,000 
366,000 

2,200,000 

$6,158,000 

$4,285,000 
1,177,000 

$5,462,000 

1.13 

$ 160,000 
345,000 
476,000 
98,000 

$1,079,000 

468,000 
180,000 

648,000 

1.61 

$1,215,000 
871,000 
300,000 

1,915,000 
430,000 

2,279,000 

$1,010,000 

$3,559,000 
993,000 

$4,552,000 
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FEDERAL POWER COMMISSION 
REGIONAL OFFICE 

555 BATTERY STREET, ROOM 415 

SAN FRANCISCO 11, CALIF. 

Colonel W. L. Winegar 
Distriot Engineer 
U. S. Army Engineer District, Portland 
Corps of Engineers 
62g Pittock Block 
Portland 5, Oregon 

Dear Colonel Winegar: 

AIR MAIL 

July 21, 1961 

This is in reply to your letter of 5 J~ly 1961 (reference 
NPPGW-3) requesting our comments on the power value that should be 
used in your long-term studies of the Lost Oreek site on upper Rogue 
Rivero 

We have reviewed our previous studies relating to power values 
in the southern Oregon area, which were discussed in our letters to 
you of January 6 and February 24, 1959. 

As mentioned in previous correspondence, there is still a sub
stantial amount of undeveloped hydro power in the southern Oregon 
area and throughout the Pacific Northwest region. The cost of power 
from many of these developments is well below the present cost of 
steam-electric power; consequently it is unlikely that hydro power 
could be sold at a price equivalent to that of fuel-electric power 
for several years. 

In the past we have assumed that the market for the project 
power would be limited to that of California Oregon Power Company 
service area. Had the companyfs resources been integrated with 
Pacifio Northwest resources to enable interchanges of power to be 
freely made, the opportunities to market southern Oregon power over 
a larger area would have been feasible. However, with the restrict,ed 
market area assumed, we believed that the use of privately finanoed 
steam-electric power costs as the measure of our value of federal 
hydro power was indicated. 

EXHIBIT 6 
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The reoent merger of Oalifornia Oregon Power Company with the 
Pacific Power and Light Company, whose operations are well estab
lished in the Pa~ific Northwest area, results in an expansion of the 
former Paoific Northwest market area. The possibility of common 
carrier intertie facilities between Pacific Northwest-Paoific 
Southwest systems, and the possibility that within the next decade 
low-cost nuclear power sources will be built, have given us suffi
oient reason to reoonsider the basis on which the value of federal 
hydro power in southwest Oregon should be determined. We now 
oonolude that a fair measure of the market value of federal power 
from hydro developments in the upper Rogue River area would be the 
eost of public nonfederal steam-eleotrie power delivered to a Medford, 
Oregon load center. The use in this area of a value based on public 
nonfederal steam-electrio cost is oonsistent with the procedure 
followed in the Paoifio Northwest area. 

On this basis the market value of Lost Creek Project power is 
estimated to be $21.90 per kilowatt-year plus 4.36 mills per 
kilowatt-hour. The at-site value of projeot power would be '20.75 
per kilowatt-year plus 4.33 mills per kilowatt-hour. The at-site 
value was determined on the assumption that project power would be 
transmitted to the Medford market load center via transmission 
facilities construoted by the federal government. The at-site 
capaoity component of value inoludes taxes in the amount of $2.83 per 
kilowatt-year. There are no taxes included in the energy component. 
We believe these values suitable for eoonomic analyses for both 50-
year and lOa-year oonditions. 

If additional information is desired, we shall be pleased to 
supply it. 

Sinoerely yours; 

Lesher S. Wing 
Regional Engineer 
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------------------------............. 1 

UNITED STATES DEPARTMENT OF AGRICULTURE 

FOREST SERVICE 

PACIFIC NORTHWEST REGION 

POST OFFICE BOX 4137 

PORTLAND 8, OREGON 

Col. Sterling K. Eis~i.ler 
District Eaginaer 
Corps of EDgin~er8 
Portlaad District 
Portlaad, OregoB 

Attention: Mr. HeDry Stewart 

Dear Sir: 

IN REPLY REFER TO 

2510 

•• vember 11, 1961 

Reference your request of March 27, 1961, our pre1iainary impact report 
of July 19, 1961 aDO our joint aeetiDg of August 11, 1961. 

Bac losed is our revised iapac t report a.d supportiag map for 'the 
Applegate Dam aDd Reservoir occupying laads within the Iolue River 
Hational Foreat. 

The revised report reflecta changes indicated after jOint study oa the 
ground of the proposed replacement transportation systea aDd possi~le 
future recreatioa develop.eat. 

Please aote OD the attached map accompanying oar impact report that we 
recoumend certain modifications ia the locatioR of replacement roads 
around the reservoir. We feel the locatioDs as .odified will provide 
the best possible replacement of tra.sportatioD services to users of 
national.foreat resources. In aaditioR, the road poaition ShOWD is 
necessary to provide fer the future developaeDt of the outstandi_, re
creational poteatial of tais reservoir. 

We would appreciate betag called UpOD to update this report whea project 
planning for construction is undertakea to correctly reflect the cbanges 
in .. tioRal-forest 8ses a.d values at that tiae. Uatil such time as de
tailed planniag iafor.atioD becoaes available, it will be impossible to 
accurately .stt.ate the facilities needed to provide for the initial 
increase in public use duriag the first ten years after construction of 
this project. 

Your cooperatioD ia furaishiDg aeeded additional informatioD for the 
completion of this revise. report ia very auch appreciated. 

EXHIBrr 7 
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If this office can he of a.aistaRc. in previdial further i.for.atioD 
c •• ceraia. the i.,act. of taia project OD aational-for •• t laads aDd 
re.ource., plea.e feel free to call apo ••• at yeur convenience. 

Kllclosure. -
1 "aport 
1 ae •• Area r.pact Map 

cc: Chief v/report 
Itope I.i ver .. 

Sincerely your., 

J. DUEitT STOn 
lel1 Fore.ter 

By 
~~ 

Tho ... B. Buraes. 

128 



All DlPACT BBPOB.T 
1'01. mE 

APPLEGATE BAH AD BRltVOII. 

I. Introduction 

This project ia under the jurisdictioD of the B. S. Corpa of Baaineera, 
Portland Diatrict, Borth Pacific Diviaion, and ia in the feasibility 
study atage. 

The impacts iapos.d upon the la.ds of the B.ogue River Wational loreat 
by the construction of the proposed Applegate Daa and Ieaervoir are 
discussed in the fo 1 loving paragraphs. This report ia the ·result of 
general exteDsive aurvey, iatensive aurvey of s .. ll areas, and multiple 
uae planaial on the Applelate Banger Diatrict. 

Bo effort will be made herein to describe the project other than to 
point up the featurea which vill affect .atioaal-forest ad.i.istration 
and resources. 

II. Proposed Project 

The project proposes an earth-filled dam located on the Applegate River 
in the SEtIW\, Sec. 36, T. 40 S., B.. 4 W., W. M. The dam will be 
approximately 222 feet high, vill create a reservoir of about 945 
acres at max~ flow line and about 420 surface acres at extra.e 
dravdown. The maximua perimeter of the lake will be about 16 ai1e8. 

Both Federal aDd private lands vi11 be iBundated. About 37 acrea 
of nationa1-foreat land will be flooded aad aD additional 4 acres 
needed for clearial above the flow liae. The private lanG needed 
comprises about 1006 acres, of which 908 will be flooded and 98 
within the cleared strip around the flow line. 

The elevation at full pool is 1996 ft. and miniaua pool vi1l be 
1908 feet; a drawdown of 88 feet. Total water atorage would be 
72,000 acre feet of which 17,000 acre feet would be dead atorage 
below minimum pool. 

Inasmuch a. the flow line has not been definitely established, all 
acreage figures were eatimated from contour map. and the projected 
flow line. 

III. LaDdownershi! 

Aa noted above, most of the land needed for the reservoir ia in 
private owaerahip. Additional adjacent land ahould be acquired to 
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protect the ae.thetic features and to allow further future recreation 
developseat. Uales. adequate la.d is acquired, it will be iapo.sible 
to develop the full recreational potential of the reservoir area. 
Compara.le adjacent aational-forest land under multiple use ma.age
aent .hould have pre.eriptioas deDoting recreation as the key val.e. 

A. Pro j ec t Boundary 

Due to the eo •• i.erable amouat of private land involved and the 
location of the re.ds aecess.ry to serve the area, it would be 
aavisa.le to acquire the private laaa by laR4 line. rather thaD 
by topolraphic or other featurea. Acqui.itioR of about 900 acre. 
of private laRd vithia the proposed project boundary as • project 
co.t will be r.quir.d t. co.soli.ate Gevera.eat holding n.c •••• ry 
to provide for protectioa of the project area, aad ultt.ate .evelep
a.at of the r.creatioa re.ource. 

The parcel of land ia the S\ of Sec. 17, T. 48 M., R. 12 W., 
H. D. H •• hould be acquired to provide needed recre.tion area for 
overflow crovi. in the future. 

About 1200 acre. of natioaal-fore.t land and 300 acres of public 
domaia (adaiai.tered by Bure.u of Laad HaDaleaent) should be 
.anaged with recreati.a •• the key v.lue. 

Maay .npate.ted ataiag cla~ .re located on the public laad •• 
Several of the.e clatm. occupy .ites which are plaDneG for camp
grou ••• or other recreatioa develop .. at.. The attacked .. p .how. 
the propo.ed ~ou.d.rie. of the project. 

Due to the hilh recreation value., it would be desirable Rot to 
disturb tae land above the buffer .trip. Access for the dam 
co •• traction and baaia cleanup is available withia the area to 
be flooded. 

B. 1D the eve.t the project bouadarie. do aot extend to the recoa
aeRded 1.Ad., it i. imperative that the Corps of Baliaeer. acquire 
Roare.trictive rights-of-way to e •• ure UBea~uabered use of .11 
ro.ds. 

c. Bstabli.hed caapgrounda .u.t De reserved for the seneral p.blic. 
Withi. or adjacent to the 4 ... asin, there are .. ay suitable 
living areas for those eDgaged iR the project cORstructioa. 

IV • Cl.arinl J.eqllire.eat. 

The clearia. within the project area i. co.sidered light te .ederate. 
Most of the laad has heea either cleared &ad cultivated or lOlled 
and relog.e. leaviag lilht tt.ber .taad. aad bru.h. Most of the re
mailliag timber i. les. than 16" D. B. B. 
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In order to prevent damage to residual stands above the flow line 
and provide a buffer for hydraulic wave action, clearing should 
extend 5' in elevation above flow line on slopes of 251 or greater. 
That land under 251 slope should be cleared for 25' horizontally 
from the flow line. 

If, during the clearing phase, it is evident that an area may slide 
due to the impoundment of water it may be necessary to clear such an 
area prior to filling the basin. At present it is impossible to de
termine if any of these exist and therefore the possibility should be 
kept in mind in future reconnaissance and planning. 

There should be 1001 cleanup within the basin and buffer strip. This 
includes: 

A. All floatable material. 

B. Grubbing out all stumps in front of and within 200 feet of the 
exterior limits of each site on all major recreation areas. 
These should be removed t.o a, depth of 5' below the extreme 
drawdoWD level of the reservoir. 

The reasons for the above are to provide for safety and aesthetics 
for forest users. 

All timber must be felled into the area to be cleared. All telephone 
lines, fences, or other metal lines which will be covered by less 
than 20' of water at any time should be gathered and buried or re
moved. All other wire lines may be left flat on the ground. Fence 
posts, telephone poles, power poles, etc. should be pulled out rather 
than cut off to prevent "popping up" in the pool. This will reduce 
hazards to recreationists, the dam structure, and irrigation facilities. 

v. Timber Values 

The impact on national-forest timber will be practically nonexistent 
because very little national-forest land will be flooded. Restricted 
timber harvesting is already the policy on areas that could be 
visible from the reservoir. The growing capacity of the national
forest land is medium site IV and estimated values are as follows: 

ITEM UNIT VALUE TOTAL VALUE 

Merchantable timber 400 M board ft. $25.00/M $10,000 

Young growth 20 acres 10.00/acre 200 

Bare 80i1 37 acres S.OO/acre 185 
Total - $10,385 
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The annual 10a8 of growing capacity is about 420 board feet per 
acre which amounts to approximately $388 aanually. 

The impact OD timber resource harveat costs will be beneficial, 
comparing the location and standard of existing roads with that 
of the planned system. The new road system will present the 
following savinga: 

A. Carberry-Cougar Creek Area - $O.23/a.b.f./.ile for an annual 
allowable cut of 1.25 m.m.b.f. 

B. Elliott Creek~iddle Fork Area - $O.5l/m.b.f./mile for an anDual 
allowable cut of 10.0 m ••• b.f. 

C. There will be no appreciable change in hauling costs of 2.5 •••• b.f.1 
year from Squaw Creek Area. 

The total annual savings will be approximately $5900, of which 251 
will reflect as increased revenue to county governments. These sav
ings are predicted on the county road beiDg replaced on the vest side 
and being constructed to State hiahway standards as shown OD the 
attached map. 

The Forest Service will dispose of national-forest timber by competi
tive bid, unless other conditions make timber settlaaeats necessary. 

VI. Fire Protection 

A. Responsibilities 

The dam, reservoir, aad adjacent lands are within the national
forest protective area, and therefore, the Forest Service muat 
have full responsibility and authority for all fire protection 
and related problema. This includes, but ia not l~ited to, 
fire prevention, presuppression, and suppression. Compliance 
with State and Federal fire laws and relulatioDs will be man
datory and in the event of fire in the vicinity of the project 
area all project construction personnel and construction resources 
must be available to the Forest Service for fire suppression upon 
request. 

B. Hazard Evaluation and Disposal R.equiremeats 

The proposed project will, during construction, increase the 
risk and hazard of fire occurrence considerably. The clearing 
will create over 600 acres of slash which must be protected until 
it can be burned. There is a high risk both in protecting the 
slash and in the burning. This risk is caused by lightning aDd 
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people. Occasionally lightning storm. aweep the basin area 
from south to north along the Applegate River. These storms are 
usually dry and set many fires. The risk resulting from people 
in the area ia due to the approximately 30,000 individual trips 
per year into the area for mining, residences, recreation, logging 
and other uses. The project will undoubtedly result in a greater 
use and the risk will be increased proportionatelr. 

In view of the abov&and because of the steep topography, narrow 
canyons, and severe burning conditions, the Forest Service must 
have complete authority over the timing and conditions of the 
contractor's burning operations. 

All material to be burned should be piled, preferably in existing 
fields and openings, and burned in safe weather. Climatic con
ditions are such that sati8factory and safe burning can be 
accomplished in normal years from October to May. 

C. Extra Protection Reeded Because of Hazard and Risk Caused By 
This Project 

During the entire fire season and any time that burning is con
templated the contractor must have one fully qualified man whose 
sole responsibility will be fire prevention, presuppression, 
and suppression. The contractor must also have a patrolman with 
radio and vehicle from April 1 through September 30 for the pur
pose of detection. 

In addition to this, to provide adequate protection during clear
ing operations, it will be necessary to have a trained five man 
"hot shot" suppression crew in the area whose duty will be fire 
suppression from June 15 through September 30. Their transporta
tion should be a radio equipped tank truck with ~ high pressure 
pump. 

The requirement8 iD the above three paragraphs should be financed 
by the project. 

The Applegate Ranger District will need one man of at least GS-9 
grade to act as liaison between the Corps and Forest Service. 
His dutie8 will be to be certain all phases of forest management 
are being recognized and evaluated and then to negotiate with the 
Corps to achieve these aims. It is estimated that he will spend 
7 months per year working on this project. 

After the project has been completed, the impacts will be such 
that the Forest Service will need the following manning and equip
ment to meet fire responsibilities: 
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1. One t~ree-maR patrol and suppreasio. crew. 

2. One 18 foot boat furnished with one 35 R.P. and one 10 B.P. 
outboard motor, one high pressure fire pump, 1500 feet of 
1\ hose, fire tools for 5 men, and a radio. 

3. One one-ton tanker with a 175 gallon alipon unit, hand tools 
for 5 men and a radio. 

The men would be stationed at Star Ranser Station. 

VII. Recreation 

A. This survey only attempts to evaluate the potential recreation 
use in a broad senae. It cannot be detailed nor can it reflect 
final planning. The detailed planning must be done later, after 
the project becomes authorized and plannins funds are available. 

B. Ganerally, the ground above flow line within sight of the reser
voir is very steep and rugged. However, there are many small to 
medium sized areas of fairly level ground with slopes of 10 to 
251.. These areas are well-suited to recreation development. The 
soil is generally .hallow and rocky OD the slopes and deep ... dy 
loam in the valley bottoms. 

c. The climate ia idaally suited to recreatioapurposes. It ia 
rather hot and dry during the summer and fall, and in winter it 
is moderately cold and yet dry. Precipitation ranges from 18 to 
30 inches per year. Daytime temperatures in summer vary fro. 
70 to 105 degrees with an average of about 78. During the winter 
the daytime temperature will vary fro. 20 to 70 degrees. There 
is no fog, little rain, and the sun usually shines for prolonged 
periods throughout the year. 

D. There are no known archaeological or historical features of 
significance within the project. A more thorough investigatioD 
should be made later when the recreation resources of the res
ervoir area are studied in detail. 

E. Although the geaeral zone of iufluence comprises a population 
of about 100,000 the present recreation use of the area is rather 
small. This is mainly due to the large amount of private land 
and many unpatented mining claims adjacent to the river. Des
pite this, there is considerable fishing and swimming use in 
addition to hunting, picnicking, and sightseeing. Present use 
of the project area is estimated to be about 1,850 fishing and 
hunting days and 10,700 general recreation days. Principal 
activities are estimated as follows: 
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Activity Visitor Days 

Fishing and Hunting 

Fishing 1,400 

Hunting 500 

Total - - - 1,900 

General Recreation 

Picnicking and camping 1,100 

Sight-seeing 9,000 

SwiDDing 600 

Total - - - 10,700 

There are no developed campgrounds within the project, however, 
there are several developments in the vicinity of the reservoir. 
These consist of 5 public campgrounds and ODe private develop
ment which is located at Squaw Lakes. All of these installations 
receive very heavy use from April through September each year 
and the campgrounds below the dam are used by the public the 
entire year. 

Construction of the reservoir will create a lake which will be 
a major attraction to many people. Due to climate and easy 
access it will be one of the few lakes which will be open and 
desirable for use the entire year. The estimated recreation use 
which will probably develop on national-forest land aDd other 
proposed acquisition as a result of the project, will in the year 
1976 include 20,000 fishing days and 60,700 general recreation 
days. Estimated usage in the year 2,000 includes 40,000 fishing 
days and 202,800 general recreation days. Principal activities 
for the two periods are as follows: 

Activity 

Fishing and Hunting 

Totals - fishing 

General Recreation 

Picnicking and camping 

Sight-seeing 

Boating 
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Year 1976 Year 2000* 

20,000 

20,000 

30,000 

8,500 

40,000 

80,000 

80,000 

84,000 



Activity Visitor Days 
Year 1976 Year 2000* 

General Recreation 

Swiukaing 

Totals -General Recreation - -

2,200 

60,700 

8,800 

202,800 

If these predictions are valid, steps must be taken immediately 
to preserve sufficient sites to help meet the recreation need 
in the year 2000 and beyond. To meet this foreseeable need, the 
following recreation sites were investigated: 

HUMBER, OR 
USB (Year 2(00) ACRES MILES 

Camp and picnic grounds 
(339 units) 180 19 

Boat launching sites 10 3 
Swimming sites 25 5 
Organization sites 60 2 
Access Roads 24 4 
Bridle trails 12 3 
Vista points 2 2 

The costs involved to construct the above needed developments 
will be approximately as follows: 

USE (Year 2000) 

Camp and picnic grounds (339 units) 
Boat launching facilities 
Swimming sites 
Organization sites 
Access road. 
Bridle trails 
Vista points 
Boating safety installations 
stump removal fronting major recreation 

areas 

Total -

Annual coats of the proposed developments: 

Annual equivalent of construction costs: 

COST -
$762,500 

150,000 
25,000 

6,000 
48,000 
3,000 

10,000 
5,000 

85,000 

$1,094,500 

($1,094,500 amortized @ 2~ for 50 years - 0.035) $38,308 
Annual operating and maintenance charge: 
(3% of construction costs + $O.IO/visitor day) 57,115 

Total - - - $95,423 
*National forest recreational survey data projected to the year 2000. Re

creation use will undoubtedly increase substantially beyond 2000. 
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Monetary recreation benefits: 

Without the project 12,550 visitor day~ @$1.60 
With the project 242,800 II If' @$1.60 

Net annual recreation benefit 

$21,080 
388,480 

$367,400 

These costs are only those which will be incurred in building 
the recreation facilities. They do Dot reflect the cost of 
land acquisition. 

The initial basic facilities necessary for preservation of project 
resources and for public access and safety should be with project 
funds. Since the Forest Service will be respoDsible for manage
ment of the project area for recreation and other uses, considera
tion should be liven to making funds available for initial recrea
tion facilities sufficient to meet the needs during the first ten 
years of operation. Additional facilities beyond this initial 
period which may be required because of increased public use of 
Federal land caused by construction of the project will be financed 
from funds requested in regular Forest Service appropriations as 
the need arises. 

F. Due to the great recreation potential and demand and the close 
proximity of large populations, several things must be closely 
considered which will result from the dam construction and re~ 
sultant lake. 

1. Public safety and welfare must be assured. This includes 
constructing sufficient campgrounds and picnic areas to meet 
demand as much as possible. The sanitation and drinking water 
facilities must be clean and easily maintained. Boat launching 
sites must be safe and operable at all phases of drawdown. 
Swtmming areas must be buoyed or boomed to prohibit boating in 
these waters. The same is true for fishing and water skiing 
areas. Lanes for water skiing use should be marked on the lake. 

Since two of the most important recreation sites are to be 
disturbed during the dam construction, it is recommended that 
the contractor be required to strip the top soil from these 
areas, stock pile it and later spread it back on the disturbed 
borrow areas. One site is located north of the dam, and will 
be used as a staging and borrow area, and the other is at the 
west end of the dam and will be used for borrow and keying in 
the dam. Borrow should as much a8 possible be restricted to 
areas within the minimum pool. 

2. Fishing use downstream from the dam i8 very heavy in Hay, June, 
and July. Much of the Applegate River in this area is in a 
rough canyon which makes foot travel almost impossible. Be
cause of this, sudden large volumes of discharge from the dam 
would create a serious hazard to fishermen and other recreation 
users. Consequently increased discharge should be slow and 
even as the demand requires. 

3. Free and unrestricted public access to and use of the reser
voir and surrounding land is necessary. 
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4. The.Upper Applegate County highway is now experiencing 
almost its maximum safe use. Increased traffic due to 
t~ dam construction will create an untenable hazard. 
It i8 therefore imperative that both the west and east 
side roads be constructed as SOOD as possible. 

5. Signing for safety, traffic regulation, etc. should be 
the responsibility of the contractor in conjunction with 
Forest Service, county, and State recommendations. 

6. Road access into the area above the dam should not be 
blocked to public use for more than two hours at anyone 
time. This is needed because of the many residences above 
the d .. and the heavy recreation, logging, and adminis- . 
trative use the area receives. In case of fire, immediate 
access must be afforded regardless of the impact on 
con8truction. 

VIII. SedimentatioD and Stream Damage 

It is difficult in this type of operation to regulate the move
ment of soil. However, there are several things which can be 
done which will minimize soil movement and resultant stream 
damage. They are: 

A. Disturbance of soil above the flow line should be kept to a 
minimum to .«intain site quality, land productivity, and 
aesthetics. 

B. If possible, borrow areas should be kept within the minimum 
pool area. However, if this cannot be accomplished, the 
Forest Service requests that future recreation be given con
sideration by land treatment· that will allow the areas to 
become reforested. 

C. To prevent sedimentation, with its adverse effect upon human, 
animal, and fish life utilizing the water, vehicles should 
not be permitted to ford the Applegate River. During moat 
of the year an inexpensive temporary bridge will suffice to 
haul logs, fill dirt or rock, and provide access for clear
ing operations and administration. 

IX. Fish and Game Resources 

The proposed dam will block access to approximately 50 miles 
of tributary streams now used by aDadroDlous fish for spawning 
purposes. This aaounts to approximately 65 percent of the 
steelhead .pawning area on national-forest land in the Applegate 
R.iver drainage. 

The maintenance of minimum flow releases for downstream fish 
habitat and fishing conditions for recreation purposes is of 
great importance. If operation of the reservoir results in 
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substantially increased downstream flows to benefit fish1ife, 
upstream losses would be offset to 80me degree. However, daily 
fluctuations of releases from the reservoir may r~su1t in further 
losses to fish habitat. 

Big game will be adversely affected by loss of important stream
side habitat now used by black-tailed deer. Small game species 
would be adversely affected by fluctuating water levels in the 
reservoir and by the loss of habitat for streambank-dwe11ing 
furbearers. 

X. Range Manalement 

Detailed values cannot be presented until the land is acquired. 
On the basis of present information it is reasonable to assume 
that about five existing permits will have to be adjusted. The 
reservoir will inundate the commensurable property upon which the 
permits are based. If the permittees cannot relocate their base 
property, the permits will have to be cancelled. 

XI. Improvements 

A. Buildings 

There is one residence, estimated value $2000, under special 
use pe~it. Replacement is not necessary. 

B. Communications 

About 2~ miles of full metallic and 3~ miles of ground 
telephone line will be lost. All these lines are main 
trunk and necessary for administration of national-forest 
land. The metallic line should be replaced on the upper 
side of the new weat side road. The ground return line 
ahou1d be located above the south end road from Carberry 
Creek to Elliott Creek. 

C. Road and Transportation Improvement 

Bridge 11912-0.1 across the Middle Fork of the Applegate 
River on Forest Development Road Ro. 1912 is the only 
Forest Service bridge affected by the impoundment. The 
value of this bridge is approximately $30,000 of which we 
can probably salvage $10,000 in the form of re-usab1e 
materials. The bridge is constructed of glue-lam girders 
with lumber laminated deck. There are four additional 
bridges on the affected roads under county jurisdiction 
aDd maintenance. Construction of replacement roads, as 
discussed later in this section will, of courae, eliminate 
request for bridge replacement aa such. 
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The transportation system DOW in existence for Applegate Ranger 
District is barely adequate. Creation of the reservoir with 
the resulting recreation impact, in addition to the present use, 
makes a larger and more extensive system necessary. 

The major road that will be affected by this project is the 
Upper Applegate Highway, now maintained by Jackson County, but 
designated as proposed Route Ro. 14 OB the Forest Highway System. 
The replacement for this highway should be located on the west 
side of the reservoir as shown on the attached map. Its termi.i 
are defined as being from a junction with the existing county 
road below the project to a connection with the existing Carberry 
Creek Road (FD #3900) above the project. The two-lane bitumin
ous replacement road proposed by the Corps of Engineers (20' 
paved plus shoulders) will be adequate for national-forest needs, 
though final approval for this standard rests with the State of 
Oregon or Jackson County. The Forest Service is, however, vitally 
concerned with the position of this replacement highway in re
lation to the reservoir shoreline. 

Existing Forest Development Routes Ro. 193 and Ro. 1912 serve 
an area having an estimated annual allowable timber harve8t of 
ten million board feet. This will mean annual logging truck 
and associated timber harvest traffic of approximately 2200 
vehicles, plus additional traffic associated with other forest 
uses and administration. 

The replacement road constructed fro. Elliott Creek (Forest 
Development Road Mo. 193) to the county road near Carberry Creek 
must be to an adequate standard to safely carry the traffic from 
Routes No. 193 and No. 1912, plus additional anticipated re
creation traffic. Anticipated recreation visitor days of 80,700 
will mean that this road and others around the reservoir may be 
subjected to use by 27,000 vehleles annually by 1976. The major
ity of this use will be concentrated during the parallel logging 
and recreation seasons. 

The replacement road constructed from Elliott Creek (FD Road #193) 
to the county road near Carberry Creek should be to double-lane, 
heavy duty standard with 20-foot gravelled surface width. Heavy 
logging trucks should be able to travel at 30-40 miles per hour. 
Double-lane bridges should be 26 feet wide, inside of curbs, and 
designed for an H20-Sl6 loading. 

The project will necessitate another major road along the east 
side of the reservoir, as shown on the attached map. The Forest 
Service transportation plan includes a planned road down Squaw 
Creek, (Road 14136) as a facility to serve recreation, grazing, 
timber, and admini8tration, including the harvest of 2.5 MHBF 
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annually from that area. Because of the additional heavy 
recreational use anticipated around the reservoir, the road 
from Squaw Creek to the county road should be a double-lane, 
normal duty standard with 20-foot gravelled surface width. 
Passenger vehicles should be able to travel at 30-40 mph. There 
should be a minimum sight distance of 300 feet. 

The road from Squaw Creek to Elliott Creek (FD 14101) will be 
used predominately by recreation traffic. For this route, a 
single-lane road with turnouts is adequate as a project replace
ment responsibility to provide recreation access for traffic 
needs as presently foreseen. This should conform to the SM 
standard for Dorma1 traffic at a design speed of 15-30 mph. 
Width of gravelled surface should be a minimum of 14 feet. All 
bridges on this route should, however, be designed for B20~S16 
loading and minimua two-lane width of 22 feet for safety of 
public traffic and for economical conversion of the road to a 
double-lane standard when traffic volumes warrant. Because of 
the predominant recreation use, all bridges should be constructed 
with sidewalks on the downstream side. 

A short piece of the Watkins (Col1iuss Mountain Trail Ro. 944) 
that wou14 be flooded is of DO consequence; however, the re
mainder of the trail should be tied into the replacement of 
Forest Highway Ro. 14. 

Information signs, direction signs, and section line markers 
will be lost. Most of these will have to be replaced at a 
probable cost of about $1000. 

Summaries of values of losses, and estimated costs of replace
ments (exclusive of roads) are as follows: 

ITEK 

Metallic phone line 
Grounded phone line 
Itesidence 
SH-12 Forest Service 
Forest Service Bridge 
Signs 
Trail 

Replacement Costs: 

ITEM 

Metallic Phone Line 
Grounded Phone Line 
SigBs 

AKOUIfT 

2.25 ailes 
3.25 .. 

1 
Rd. 0.50" 

1 

0.25 " 
Total - - .. 
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EST. 
AMOUNT 

4.75 Miles 
2.20 II 

VALUE 

$3,150 
3,250 
2,000 

12,500 
18,500 
1,000 

300 
$40,700 

EST. 
COST 

$6,650 
3,000 
4,000 

I' 
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Roads * 
a. East of reservoir 

to FDR 110. 193 

b. West side of reservoir 
from replacement of 

EST. 
AMOtJIiT 

11\ Hiles 

FH 14 to FDR No. 193 2 If 

EST. 
COST 

Unestimated 

Unestimated 

We recommend that facilities and service iaundated or tm
paired as a result of praject cODstruction be replaced so 
that a level of service equivalent to that existing prior to 
construction will be provided when the project is completed. 
This phase of the program should be done in advance of or 
concurrently with project construction so that there will be 
little or no interruption in Forest Service administration 
and public use. For those improvements which will be on 
national-forest lands, the Forest Service should approve lo
cations, deSigns, and standards. 

Close liaison between agencies is essential if interference 
with current forest administration and services is to be 
kept to a minimum during the construction period. Memorandums 
of agreement between the agencies concerned are necessary to 
provide for detailed planning, for reconstruction and replace
ment of facilities and services, and for increased management 
needs during the construction period. 

It is essential that all replacement roads, including the Upper 
Applegate Highway, be located at the approximate elevation as 
shown on the attached map. Recreation benefits as listed here
in are contingent upon replacemeDt road position being such 
that maximum utilization of the recreation resource potential 

* For Forest Service improvements only. Replacement of Forest Highway 
Ho. 14 is a project obligation to Jackson County, Oregon; Siskiyou 
County, California and to the State of Oregon. 

We have made no estimate of replacement costa for the Forest Service 
roads inasmuch as the Corps of Engineers is est~ting these costs 
independently. Our concern is their replacement to the standards des
cribed above. 
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may be realized. This will require very close cooperatioD 
between the Corps of Engineers and Forest Service in route 
selection, location surveys, final design, and recreatio. 
planning. 

XII. Summary of Presently Known Project Imposed Losses 

A. Timber 

1. Annual productive capacity 
2. Young growth 
3. Bare soil 

$388.00 
200.00 
185.00 

$773.00 

The value of the merchantable timber will be recovered by 
timber sales or settlement, and, therefore, is not considered 
as a loss. 

B. Forage 

The effect on big game range will be adverse. Some ranches 
will lose base property and this will affect grazing permits. 

C. Improvements including roads 

Improvements are not considered a loss inasmuch as they viII 
be replaced with other facilities. 

D. Soil Loss 

Soil erosion, slides, and general maS8 move.eat cannot be 
properly evaluated at this time. Because of the geology, 
past history of the area, and nature of the terrain, erosion 
prevention and soil stabilization will be an important and 
significant part of logging, transportation planning, road 
design, and subsequent continuing .. intenance. 

XIII. General summary of Recommendations 

A. Boundaries 

To best serve the public's need •• d promote multiple use 
management the "taking line" should be .s shown on the attached 
map. 
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B. Facilities and Services 

Existing facilities and services should be replaced in a 
manner that will not adversely affect the level and intensity 
of management. Roads, communications, etc. must provide for 
use and protection of resources available i8 and adjacent to 
the project area. 

c. Developments and facilities needed 

The items discussed under Fire Protection, Recreation, and 
Improvements are needed to manage and protect the land as 
well as meet the impact and serve the needs of the public. 
The Applegate Re.ervoir will be one of the major attractions 
in southern Oregon. 

D. In order to meet project-created demands, the Forest Service 
will need information concerning the taking line, flow line, 
road locations, and project construction time schedule. 

E.' Because of the tremendous recreation impact, it will be 
necessary to reinventory the recreation resource and revise 
the multiple use plan in regard to key values. 

F. The project will create some problems in administration and 
management. As explained in the text, extra personnel and 
vehicles will be needed for liaison and fire control. 

G. Intensified fire protection will be of extreme importance. 
The extreme burning conditions coupled with the slash make 
necessary the measures discussed under Fire Protection. All 
construction contracts should contain appropriate clauses for 
fire protection aDd liability. 

B. The losses in resource values will be minor whereas the gains 
will be great. The tremendous gain in recreation potential 
far outweighs the saall loss in timber. 

I. There will be a very limited adverse effect OD the local 
timber industry. In fact, the road around the reservoir 
may be beneficial. The recreation and tourist industry will 
benefit. 

J. The main effect on Forest Service relationship will be with 
stockmen whose preferences are based upon lands that will be 
flooded. We can expect problems here. 
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K. When the project is approved, a cooperative agreement should 
be made with the Corps of Engineers covering improvements, 
timber, fire protection, recreation, and other impacts. 

L. If an appreciable period of time elapses between this report 
and the comaencement of detailed project planning for 
construction, this impact report should be reviewed and re
vised to correctly reflect the impacts at that time. 
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lJl-..IITED STATES DEPARTMENT OF AGRICULTLJ •• c 

FOREST SERVICE 

PACIFIC NORTHWEST REGION 

POST OFFICE BOX 4137 

PORTLAND 8. OREGON 

July 26, 1961 

Col. Sterling K. Eis~inger 
District Engineer 
Portland District 
628 Pittock Block 
Portland, Oregon 

Dear Sir: 

Reference your request of July 12, 1961, (NPPGW-6). 

IN REPLY REFER TO 

2510 

We have reviewed the 1959 hauling cost data for Lost Creek and Elk 
Creek Reservoirs. With little or no change in the length, align
ment, or grade of replacement roads from that selected in 1959, the 
data given at that time for Lost Creek Reservoir is still applicable. 

An error was discovered in the 1959 data for Elk Creek Reservoir. 
For an increase in haul distance of about 2~ miles, an annual total 
haulage of approximately 10 million board feet and a hauling cost 
of about $0.30 per thousand board feet per mile, the total increase 
in haul cost is about $7,500 annually for this reservoir. 

The revised total approxtmate increase in haul cost for Lost Creek 
Reservoir is $14,000 annually, and for Elk Creek Reservoir $7,500 
annually. 

We very much appreciate your continuing close cooperation in analyz
ing the ~pacts which these projects will have on national-forest 
resources, uses, and administration. 

Very truly yours, 

I 

! 

EXHIBIT 8 
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IN REPLY REFER TO: 

UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 

District Office 

Colonel W. L. Winegar, 
District Engineer 
Corps of Engineers 
628 Pittock Block 
Portland 5, Oregon 

Dear Colonel Winegar: 

1133 S. Riverside 
Medford~ Oregon 

July 20, 1961 

We have reviewed the effect that increasing the capicity of both 
Elk Creek and Lost Creek Reservoirs would have on timber harvest 
and loss of timber production on Bureau of Land Management lands. 

JAT 

It appears that the data furnished to you on December 9, 1959 would 
not change appreciably as a result of increasing the capacity of 
these reservoirs. Consequently, we do not recommend any changes in 
the data. 

EXHIBIT 9 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAlI OF LAND MANAGEMENT 
Dlstrlct Forestry Office 

P.O. Box 1106 
Medford, Oregon 

IN REPLY RDU'IOI 

Col. W. L. Winegar, District Engineer 
Corps of Engineers 

December 9, 1959 

628 Pittock Block 
Portland 5, Oregon 

Dear Col. Winegar. 

In view of the indefinite postponement of the previously scheduled 
public hearing on potential flood control and multiple purpose projects in the 
Rogue River Basin, the following cost estimates may be sufficiently timely to 
be of value to you. They relate to the proposed Lost Creek, Elk Creek, Meadows, 
Lakecreek, and Copper reservoirs which were mentioned in your letter of June 
30, 1959. 

The greatest effects of construction of the reservoirs, insofar as 
they affect the Bureau of Land Management, are the removal of approximately 220 
acres of timberland from production and the increase in the transportation 
distance over which forest products must be hauled. Minor effects include the 
possible enhancement of recreational values on adjacent BLM land, the increased 
liklihood of man-caused fires resulting from greater public use of the localities, 
greater availability of electrical power for local forest products industries, 
and the possible effect of altered downstream temperatures on fish life where 
the Rogue River and its tributaries pass through BLM lands. 

A summary of land value and increased haul cost estimates followa 

ACRES OF BLM ROUGH ESTIMATE 
RESERVOIRS LAND INUNDATED OF VALUE PER ACRE 1.Q!!L ANNUAL LQ§~ 

Lost Creek 80 $30.00 $2,400 $720.00 
Elk Creek 70 30.00 2,100 630.00 
Meadows 20 30.00 600 180.00 
Lakecreek 30 30.00 900 270.00 
Copper ~ 30.00 ~oo 180.00 

220 $6,600 $1980.00 

*Annual loss of revenue from timber production is computed at 300 board feet 
per acre per year valued at $30 per thousand board feet. 

EXHIBIT 10 

149 

,I ,I 



MILES OF MBF OF TIMBm TOTAL* ANNUAL**" 
RESERVOIR EXTRA HAUL TRIBUTARY EXTRA CO~T EXTRA COST 

Lost Creek 4 60,000 $38,400 $766.00 
Elk Creek 3 60,000 28,800 576.00 
Meadows 0 60,000 0 0 
Lakecreek 2 30,000 9,600 192.00 
Copper .-l 2,000 960 19.00 

212,000 $77,760 $1555.00 

*Computed at $0.16 per thousand board feet per mile. 
**The total costs of transporting the presently mature timber the extra distance 

necessitated by the construction of the reservoirs was converted to an annual 
basis by dividing the totals by the 50 year period of time calculated to be 
required to harvest it on the Jackson Master Unit. The cost of building the 
relo~ated roads is not included here since that cost will be borne by the Corps 
of Engineers. 

These estimates are furnished as you requested merely to indicate the 
general impact of the projects. They cannot be construed to be factual measures 
of the specific elements involved. 

Sincerely yours, 

@.Jd~ 
Acting District Manager 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BONNEVILLE POWER ADMINISTRATION 

PORTLAND 8, OREGON 

OFFICE OF 
THE ADMINISTRATOR 

Colonel S. L EisinaiDger 
District Engineer 
Corps ot Engineers 
628 Pittock Block 
Portland " Ch-egoa 

Dear Colonel. EisiaiDger I 

September 18, 1961 

As requested in your letter dated August 16, 1961, we have mad •• 
pre]1minar.r ~81s of the Lost Creek project with regard to inte
gration of the pro ject with the Federal. system. This analy'si8 made 
use ot data on Lost Creek furnisbed us by' the Corps ot Engin.... in 
correspondence directed to our office, including your letter dated 
August 18, 1961, as well. as pertinent data frota our tUes. 

Inclusion of the Lost Creek project within the purview ot the 
U. S. ColUllbia River Power S7st- as present~ coustituted could be 
accomplished. The Bormeville Power Adlai nistration has no plana at 
present tor transmission lines traversing the area in the vicinity 
of the Lost Creek site. Since there are presentJ.y no non-Federal 
pu.blic agencies in tho area capable ot absorbiDc the energy generated 
at Lost Creek, the power production woul.d probab~ be disposed of b7 
sale to the areals princ.ipal utUity, Pacific Power and Light Comparl7. 
Bonneville Power Adm1 nj stration presen~ serves Pacific Power and 
Light COll1pall1' at a number ot locations throughout the Pacific North
west; therefore, the incorporation of LoS; Creek generation into the 
Federal. system wouJ.d bave the ~r.ot of serving the area by displace
Ilont ot iaports. 

Data furnished by' the Corps ot Engineers indicates a pro ject priJle 
power of 20,400 ld.lewatta during a 31-month critical. period when 
operated as an isolated system. .As the u. S. Columbia River Power 
Systea develope, the system critical storage release period evolves 
ultiJlate~ to a 43-month period. This would permit utilizing project 
nom1 n&l prime power of 22,100 ld.lowatts for this period. other int.ria 
critical. periods ot 9-months and 2C>-months would provide 21,900 ld.lowatts 
a:nd 32,600 ld.lowatts ot prime power respectiyely. Thus, incorporating 
the Lost Creek project with the U. S. Columbia River Power System would 
enhance ita prime power capabilities over the pqout period. 

According to a Corps of Engineers allocation furnished in your letter 
dated August 18, 1961, the total investment costs ot $95,377,000 includes 
t3,,899,000 allocated to power. Of this total al.locaticm to power, 
$24,443,000 represents a .30 percent share of the joint cost. and 
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111,4,6,000 represents specific costs. Average annual costs 1nclud1Dg 
interest and 8IIlOrt1zation, operations and aa1ntenance, and .ajor re
placeaents are est1ll&ted to be $1,648,800 based on a ,<>-year repayaent 
period. Feasibiliv ot the project is based on at-site power yalues 
tor the Rogue River Valley area ot $20.7, per kilowatt-,-ear plus 4.33 
Ilills per kilowatt-hour. These values were supplied by the Federal. 
Power Commission b7 letter of July 21, 1961 to the Corps of Engineera, 
and are slight17 higher than the values included in the Coluabia River 
Review Report ot June 1958. 

All previously indicated, the prime power capabUity ot the Lost Creek 
Project as part of the Federal syat8ll would be enhanced. First, the 
43-aonth critical. period average capability ot 22,100 kilowatts would 
prevail over .ost ot the project pqout period. Then, assUId.Dg an 
estiaated 70 percent load tactor OD the Federal qat_, the proj act 
fira power would be increased to about 31,600 lcUowatts br suppl.r.lng 
capaci't7 fro. Federal sources other than the Lost Creek Project to 
supplement its atrict 100 percent dai17 load factor operation. Also , 
as part ot the Federal 878t-, aecoDd.ar.r power fro. the project would 
become usable for stea diaplac_ent during a ujor part ot an assWled 
'O.,-e&r payout period. Jievertheless, consider1-Ub Lll of these factors, 
the project would bave a lower benefit to cost ratio, aa :tar as power 
is concerned, thaD other projects currently being considered. 

In conclusion, we be1.1eve that for power purposes, the constructioa of 
the Lost Creek Project should be scheduled aubsequent to projects 
currently' authorised or recOIDIIlended for Federal construction which have 
a aore :tavorable benefit to cost ratio. However, other beneficial. uses 
Jl:i.ght jut1f.y earlier construction. A:rq reduction in allocation ot 
joint coats to power would improve the Lost Creek Project relationship 
to .other projects currentJ.y being considered. The Bonnev1lle Power 
Adminiatration could assuae aarketing responsibility tor the Lost Creek 
Project with little or DO adverse effect upon Federal 8pt_ pa70ut it 
ccmatructed in the proper sequence ot regioD&l. developllent. 

ccs Regional Director 
Bure. of Reclaaation 
Bo1.8e, Idaho 

A.daiDiatrater 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 

OREGON STATE OFFICE 
209 S.W. 5th Avenue 
Portland 4, Oregou 

AU8ust 10, 1961 

Col. Sterling K. Eistminger 
District Engineer 
U.S. Army Engineers, Dist. Portland 
628 Pittock Block 
Portland 5, Oregon 

Dear Col. Eisiminger: 

We appreciate your sending us the potential Rogue River Basin Plan for 
our cODlDents. We do not see anything in the proposal that would con
flict or complicate the work we are doing or hope to do in the Basin. 
It should, in fact, substantially aid in the solution of the problem 
of protecting farm lands along the river from bank cutting and overflow 
that causes erosion and debris damage. 

We would anticipate that the addition of 64,580 acres of irrigated 
land in the basin would require more technical assistance from the 
Soil Conservation Service to the Soil Conservation Districts. 

We have received one application from the Bear Creek Watershed for 
assistance under P.L. 566. There has been some discussion among 
local groups on submitting a watershed application on Little Butte 
Creek under P.L. 566. . 

There have been a number of individual and group type of multipurpose 
reservoirs for irrigation, recreation, etc., constructed and planned 
in the area under the Soil Conservation District program. 

Based on past experience we can forsee no difficulty in coordinating 
protective work along the river, in which we may be involved, with 
the proposed project plans and installations. 

Sincerely yours, 

EXHIBIT 12 
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kJ-L\ CD-,'21 
(9-_-':-5v) 

TO 

FROM 

08-71.8 

SUBJECT: 

EXHIBIT 13 

UNITED STATE '·OVERNMENT 

Memorandum 
Col. Sterling K. Eistminger 
District Engineer 
Corps of Engineers 
620 Pittock Block, Portland 5, Oregon 

u.s. :PARTMENT OF COMMERCE 
BUREAU OF PUBLIC ROADS 

R. 740 MOrgan Bldg. 
Portland 5, Ore. 

DATE: August 10. 1961 

B. M. French, Regional Engineer 
Portland, Ore. By: ~. Federal Hwy. Projects 

Engineer 

Oregon FH Route 17 - Crater Lake Hwy. (Lost Creek Reservoir) 

Reference is made to your letter of July 28, 1961, advising U8 

of tentative plans for reservoirs and local works for the Rogue 
River Basin. 

The information now furnished indicates an apparent change in the 
proposed maxtmum pool elevation for Lost Creek Reservoir. The quad
rangle maps sent us with your letter of July 24, 1959 indicated a 
proposed maxtmum pool level for Lost Creek Reservoir of 1820 mean sea 
level. On the basis of this information the recently completed project 
on the Crater Lake highway was terminated on the southerly end at grade 
elevation 1834, in the W 1/2 of NE 1/4 of Section 19, township 33 South, 
Range 2 East, WK. Therefore the now indicated pool level of 1915 will 
inundate approximately 7300 feet of the recently tmproved portion of 
the highway. 

As we advised in our letter to the District Engineer, dated 
July 17, 1959, we, in cooperation with the Oregon State Highway Depart
ment, have deferred any location surveys or major improvements on the 
Crater Lake highway south of approximate grade elevation 1835 pending 
the outcome of Corps of Engineers plans for the Lost Creek Reservoir. 
As you may know, the State Highway Department has made temporary 
improvements on the route between the south end of the recently com
pleted project and trail. We would therefore anticipate no further 
improvements on this route within the proposed pool area until definite 
action is taken on the Lost Creek Reservoir plan, provided such action 
is possible within a reasonable time. 

With respect to your comment that project cost estimates have taken 
into account highway "replacement in kind", it is our understanding that 
the Corps is now authorized to replace an existing highway to standards 
adequate for existing traffic, regardless of whether the existing facility 
was to such standards. 

At such ttme as the Lost Creek project may be authorized by the 
Congress, or as you may otherwise deem appropriate. we shall be pleased 
to discuss with you the possibilities of a cooperative ar,rangement 
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for the survey. design and preparation of est~te of cost for that 
portion of the Crater Lake (Forest) Highway which would be affected 
by the proposed pool area. This would be an arrangement such as is 
now in effect between the Bureau and Corps (Seattle District) on the 
Libby Dam project in MOntana. 
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- COP Y -

HOUSING AND HOME FINANCE AGENCY 
Office of the Regional Administrators 

989 Market Street 
San Francisco 3, California 

Colonel W. L. Winegar 
District Engineer 
Corps of Engineers 
628 Pittock Block 
Portland 5, Oregon 

Dear Colonel Winegar: 

July 21, 1961 

Re: Coordination of Flood-Control Activities 
with Urban Renewal Programs 

In reply to your letter of July 14 (your ref. NPPGW-6), as you 
may be aware, there are two principal types of programs under 
the Urban Renewal Administration which may be concerned with 
flood-control activities. These are the Urban Renewal Program, 
which deals with elimination of blighted areas, and the Urban 
Planning Assistance Program, which fUrnishes financial assist
ance for general planning to small municipalities and counties, 
metropolitan areas, urban regions, and States for state-wide 
planning. 

At the present time, we have Urban Renewal projects in the fol
lowing Oregon cities: Portland, Springfield, Coos Bay, Monmouth, 
and Eugene. Flooding is not a problem in any of these project 
areas, so far as we knowo 

The Urban Planning Assistance Program is administered in two ways. 
In fUrnishing planning assistance for metropolitan areas, urban 
regions and state-wide planning, this Agency may deal directly 
with the official planning agency for the area. At present, there 
is no such s1tuation in the State of Oregon, all urban planning 
assistance be~ng administered by the Bureau of Municipal Research 
and Service, State Board of Higher Education, University of Oregon, 
Eugene, under Mr. Herman Kehrli, Director of the Bureau. 

Inasmuch as Mr. Kehrli's staff does most of the actual planning 
work assisted by our program, and, therefore, is in a better posi
tion to know where coordination between your flood-control activi
ties and planning is needed, we are forwarding a copy of your letter 
to him with the request that he get in touch with both you and our 
office concerning any such area. I may mention that Grants Pass is 

EXHIBIT 14 
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one of the cities receiving Urban Planning Assistance which appar
ently would be affected by the flood control measures being studies 
for the Rogue River Basin. I imagine that Mr. Kehrli's staff has 
familiarized itself with the potential results of that study, and 
is taking them into account in the urban planning studies under 
way for Grants Pass. 

In the event that we receive applications directly from other plan
ning agencies in the State of Oregon, we will advise you. 

Sincerely, 

John C. Hill 

for Robert E. McCabe 
Regional Director of Urban Renewal 

157 



89588 0-62-13 

ROGUE RIVER BASIN 

OREGON 

APPENDIX A 

REPORT OF U. S. FISH AND WILDLIFE SERVICE 

159 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 
FISH AND WILDLIFE SERVICE 

CLARENCE F. PAUTZKE, COMMISSIONER 

A DETAILED REPORI' ON FISH AND WILDLIFE RESOURCES 

AFFECTED BY 

CORPS OF ENGINEERS' 

WATER DEVELOPMENT PLAN 

ROGUE RIVER BASIN 

OREGON --- CALIFORNIA 

Portland, Oregon 
December 1961 
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.' -~. -' .,.. ~.- ..... ... 
Rogue River is internationally known for its runs of chinook and coho salmon, and steelhead trout. 
These fish provide excellent sport and commercial fisheries. A highly attractive sport during 
many seasons of each year is that of angling for these fish as they move from Pacific Ocean into 
this stream during their spawning migrations. 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 
BUREAU OF SPORT FISHERIES AND WILDLIFE 

1002 H. E. HOLLADAY STREET 

(l-RB) 

PACIFIC REGION 
(REGION 1) 

CALIFORNIA 

IDAHO 

MONTANA 

ADDRESS ONLY THE 

REGIONAL DIRECTOR 

P. O. BOX 3737 NEVADA 

PORTLAND 8, OREGON December 4, 1961 OREGON 

WASHINGTON 

Colonel Sterling K. Eisiminger, District Engineer 
Portland District, Corps of Engineers 
628 Pittock Block 
Portland 5, Oregon 

Dear Colonel Eisiminger: 

This is our Bureauts report on effects your water development plan for 
Rogue River basin vTould have on fish and wildlife resources. It has 
been prepared in accordance with the Fi sh and Wildlife Coordination Act 
(48 stat. 401 as amended; 16 U.S.C. 661 et seq.). OUr analysis is based 
on project data provided by the Corps of Engineers through August 1961. 

This report has been reviewed by Oregon state Game Commission, Fish 
Commission of Oregon, and California Department of Fish and Game. Copies 
of letters indicating review by these agencies are attached to the sub
stantiating report. Oregon state Game Commission and Fish Commission of 
Oregon are in general agreement with this report as indicated in letters 
from Director P. W. Schneider, dated October 24, 1961 and Director 
R. W. Schoning, dated October 11, 1961. In addition to requirements 
included in this report both Commissions recommend that construction of 
Lost Creek and Applegate Dams be undertaken simultaneously and if there 
is any part to be delayed, the Elk Creek Dam should be the last to be 
constructed. We concur with this recommendation. General concurrence 
with the report is indicated in two letters from California Department of 
Fish and Game. Deputy Director Harry Anderson, in a letter dated 
October 2, 1961, indicates concurrence. In a supplemental letter, dated 
October 9, 1961, Mr. Halter T. Shannon, Director of California Department 
of Fish and Game, suggests that development of adjacent deer range to 
mitigate losses of range in Applegate Reservoir might be needed. This 
interstate herd ranges into California and any losses of deer caused by 
the reservoir might be reflected in hunting and harvest of deer in that 
State. Mr. Shannon further states that these losses could be determined 
by additional study. P~though present information does not appear to 
justify development of supplemental range, we concur that additional 
studies to determine this would be desirable. Benefits assigned to 
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wildlife in this report would not be altered as a result of the above, 
since these values are associated with the Lost Creek-Elk Creek devel
opment only. This report has been reviewed by Bureau of Commercial 
Fisheries. 

Rogue River basin 'encompasses an area of over 5,000 square miles in 
southwestern Oregon and northwestern California. The scenic beauty 
and abundant natural resources of this area are widely recognized. 
The fish resources in particular have attracted national and inter
national attention. Anglers travel great distances to fish in the 
renowned Rogue River. Chinook salmon, coho salmon, steelhead trout, 
and other anadromous fish spawn in the mainstem and in the many 
tributary streams. These fish provide an outstanding sport fishery> 
and also contribute to the large commercial and sport troll fisheries 
in Pacific Ocean. Rainbow and cutthroat trout are resident in the 
basin. Rogue River with its many tributaries, abundance of cool, clear 
water, and large amounts of spawning gravel has provided good conditions 
for spawning and rearing of anacu4 0mous and resident fishes. However, 
high water temperatures which occur in some years are associated with 
losses of juvenile and adult salmon and trout. 

Wildlife resources of Rogue River basin are represented by black-tailed 
deer, black bears, many species of upland-game birds, fur animals, and 
waterfowl. 

The need to conserve and develop natural resources of Rogue River basin 
for the benefit of both local and national interests has existed for 
many years. During this period several plans have been proposed for 
developing the area's water resources, but many of these developments 
would have seriously damaged fish habitat and fishing. Such plans have 
been vigorously opposed by conservation agencies. On August 12, 1958, 
the new Fish and Wildlife Coordination Act was approved. One of the 
major provisions of the new act states that fish and wildlife conser
vation shall receive equal consideration and be coordinated with other 
features of water-resource development programs. Approval of the Fish 
and Wildlife Coordination Act initiated a new era in planning for fish 
and wildlife as part of our national water development program. Now 
fish and wildlife conservation with such projects might be realized 
through effectual and harmonious planning between the conservation 
and construction agencies. This type of cooperation has been prevalent 
in planning for development of Rogue River basin. During the planning 
period our Bureau, working in cooperation with State Fish and Game 
agencies, has provided information concerning quality and quantities of 
water needed to conserve and develop fish resources in the basin. 
Other requirements for conservation of fish and wildlife have been 
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provided to your agency as an aid to project planning. We are grati
fied that the present basin-wide plans proposed by your agency include 
fish and wildlife conservation and development as a prima~· purpose of 
the project. We have been pleased to cooperate with members of your 
staff and other interested agencies and groups in developing project 
plans for improvement of conditions for fish and wildlife resources. 

The plan proposed by your agency for development of Rogue River basin 
provides for dams at Lost Creek site on mainstem Rogue River, Elk Creek 
site on Elk Creek, and Applegate site on Applegate River. Lost Creek 
and Elk Creek Reservoirs would be operated as an integral unit to pro
vide storage for flood control, irrigation, municipal water supply, and 
improvement of fish habitat and fishing. Releases for fish would also 
provide water quality control as contemplated in the 1961 amendments 
of the Federal Water Pollution Control Act. In addition, power
generating facilities would be provided at Lost Creek Dam and Reservoir. 
A total of about 225,000 acre-feet of storage space in Lost Creek and 
Elk Creek Reservoirs ~ould be allocated for flood control. To facili
tate tempe~ature control of water which would be provided for fish, 
initial demands for irrigation and municipal water supply would be met 
by Lost Creek Reservoir. Lost Creek and Elk Creek Reservoirs would 
supply irrigation water to 34,410 acres of new land and 15,570 acres 
of land which now receive an inadequate supply of irrigation water. 
Irrigation releases from the two reservoirs would be diverted by a low 
diversion structure on Rogue River at the mouth of Elk Creek. Water 
releases totaling about 20,000 acre-feet would be made for municipal 
purposes. It is anticipated that a substantial part of this water 
would remain in the stream 'until diverted for use in the Gold Hill
G~ants Pass area. The presently proposed plans for Lost Creek-Elk 
Creek project would also include provisions for fish production faci
lities, fish-passage facilities at EDt Creek Dam, multiple-level outlets 
at Lost Creek Dam for temperature control of water releases made from 
Lost Creek Reservoir for fish, and screening of the irrigation diversion 
to prevent fish from entering the irrigation system. Specific project 
requirements for providing improvements to fish and fishing in Rogue 
River are described in detail in the substantiating report. These 
criteria were developed from a water temperature and flow correlation 
study supervised by the Bureau of Sport Fisheries and Wildlife. Cooper
ating agencies included Oregon State Game Commdssion, Fish Commission 
of Oregon, Oregon Water Resources Board, Oregon State University, and 
Corps of Engineers. Local organizations and many private individuals 
also participated in this phase of our investigation. 

Applegate Reservoir would be operated to provide storage space for 
flood control and irrigation, and for improvement of fish habitat. 
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Provisions would be made for development of recreation potentials. 
About 55,000 acre-feet of storage space would be allocated for flood 
control. Irrigation water would be provided for about 5,000 acres 
of new land and supplemental water provided for about 9,400 acres of 
land now receiving an inadequate supply. Water releases for fish in 
dO'tmstream areas would be provided even in 10\-1 water years and control of' 
temperatures of these water releases would be facilitated by use of 
multiple outlet facilities arranged vertically so as to permit water 
withdrawal from various levels in the reservoir. Permanent 'facilities 
would be included at Applegate Dam to pass ~igrant fish utilizing the 
stream in the project area. Canal intakes would be screened to prevent 
diversion of fish from Applegate River into the project canals. 

Fish resources of the basin would be greatly affected by Lost Creek-
Elk Creek and Applegate projects. Salmon and trout spa'~ing habitat, 
and stream fishing areas would be destroyed within the three reservoir 
sites. Some spawning habitat upstream from Elk Creek and Applegate 
Reservoirs would remain accessible for anadromous fish, since passage 
facilities would be provided at Elk Creek and Applegate Dams. The 
proposed fish production facility would be designed to mitigate loss 
of spawning habitat presently used by coho and chinook salmon, and 
steelhead trout within Elk Creek, Lost Creek, and Applegate Reservoir 
sites. It would also serve to reduce losses associated with handling 
and delays at the passage facility, and loss of downstream migrants in 
the reservoir due to residualism and predation. Populations of resident 
trout in the headwater areas upstream from the three reservoirs would be 
relatively unaffected. It is expected that Lost Creek and Applegate 
Reservoi~s would provide good habitat for resident trout and good 
fisheries. However, the scheduled operation of Elk Creek Reservoir 
would inhibit development of good trout habitat and a trout fishery. 

Temperature and flow conditions to be provided by joint operation of 
Lost Creek and Elk Creek Reservoirs would be of major benefit to fish 
populations of dO't-mstream Rogue River. Increased flows downstream from 
Lost Creek and Applegate Dams would provide increased spawning habitat 
for salmon and steelhead trout. Cooler water to be provided during the 
summer months would improve rearing conditions for salmon and trout in 
mainstem Rogue River from Lost Creek Dam to Marial, and in Applegate 
River downstream from Applegate Dam to the mouth of Applegate River. 
General improvement of flow conditions would provide opportunity for 
increased use of Rogue River by boat fishermen during low-flow periods. 
Benefits would also accrue to fish habitat from control of floods, but 
these benefits would offset, only to a minor degree, losses which the 
project, without planned mitigative measures, would cause to fish and 
wildlife. 
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The three proposed reservoirs would destroy habitat utilized by big 
game, upland game, and fur animals. Fur animals, such as miru(S and 
raccoons, would continue to inhabit the reservoir shores, but numbers 
would be smaller than those expected without the development. Although 
nesting habitat for mallards, wood ducks, and mergansers would be 
destroyed by these reservoirs, some waterfowl resting areas would be 
provided. 

In the proposed irrigation areas, wildlife resources would derive 
considerable incidental benefit from irrigation of presently non
irrigated land. Little change in big-game harvest is expected. 
It is possible, however, that deer drowning losses may occur in pro
ject canals, particularly if concrete-lined sections of the larger 
canals significantly exceed one-quarter mile in length. Increased 
crop depredations by deer would occur with the project. Incidental 
benefits to upland-game birds which would occur through improvement of 
habitat in the irrigation areas would be reflected in increased hunter 
use. Annual benefits to fur animals resulting from newly developed 
irrigation would be moderate. Some increase in waterfowl nesting and 
migrant use is expected in the irrigation area. With the project, 
number of days expended in pursuit of waterfowl would increase somewhat 
in irrigation areas. 

Project fish facilities and flow releases proposed tor Lost Creek, Elk 
Creek, and Applegate Dams and Reservoirs would produce planned benefits 
of $270,000 annually to the commercial fisheries and $946,000 annually 
to the sport fisheries. Incidental benefits to wildlife would total 
about $25,000 annually. These wildlife benefits would be assignable 
in part to irrigation storage as provided by Corps of Engineers, and 
in part to development of the irrigation system as proposed by Bureau 
of Reclamation. Benefits to fish and wildlife are based on an assumed 
economic life of 100 years for the project. In order that these bene
fits can be realized, the project would have to be constructed and 
operated as presently planned. It would be necessary that specific 
stipulations for conservation and development of fish and wildlife be 
included in any document presented to Congress for authorization of 
this proposed Rogue River basin development. These requirements are 
set forth in the discussion which follows. 

Evaluation of fish and wildlife resources in this report is based upon 
dam and reservoir data contained in "Potential Rogue River Basin Pro
jects, Project Data blleets for Consideration Prior to Public Hearing," 
dated August 23, 1961, a publication of the Portland District, Corps 
of Engineers. Any alteration in these data would alter mitigation 
measures and fish and wildlife benefits discussed in this report. This 
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is particularly true in the case of dam locations which we recommend 
not be farther downstream than those indicated in the above··described 
data sheets. 

Project costs allocated to fish and wildlife enhancement should be 
recognized as being in the public interest and shoQld be nonreimbursable. 

Fishery benefits would accrue only if the proposed water releases are 
set aside specifically for fish and the flows resulting from these 
releases can be guaranteed from the project dams to the mouth of Rogue 
River. In addition, the requested temperature requirements must be 
provided as contained in your proposed clevelopment plan. It is also 
necessary that all changes in 'Tater releases as prescribed by the 
schedule which has been established by Oregon State Game Commdssion, 
Fish Commdssion of Oregon, and Bureau of Sport Fisheries and Wildlife 
be made gradually and over an extended period. This is necessary to 
prevent stranding of fish due to changing water levels. Such changes 
would also have adverse influences on spawning fish and thei~ progeny. 

Fish-passage facilities are included in your plans for Elk Creek and 
Applegate Dams. Fish production facilities are proposed to compensate 
for loss of spawning areas rendered unusable by the reservoirs, losses 
of fish associated with handling and delays at the passage facility, 
and losses of downstream ~grants in the reservoir. These facilities 
would also provide trout for sustaining populations of resident trout 
in all three reservoirs. Specific requirements as to the type of fish
passage and artificial propagation facilities have not been precisely 
determined at the present time. Research on fish-passage facilities 
and fish production facilities such as spawning channels, rearing ponds 
and hatcheries is presently being conducted by the U.S. Fish and Wild
life Service and State conservation agencies. At the appropriate stage 
in project planning, facility requirements will be determined jointly 
by Oregon State Game Commission, Fish Commission of Oregon, and Bureau 
of Sport Fisheries and Wildlife. Estimated cost of fish-passage and 
production facilities for Lost Creek, Elk Creek, and Applegate Dams and 
Reservoirs is $4,400,000. Estimated annual cost of operation and main
tenance of these facilities is $220,000. Screening of all proposed 
irrigation diversion intakes is planned by the U.S. Bureau of Reclama
tion to prevent resident trout and downstream migrating anadromous fish 
from entering irrigation systems. Such screens should be of the self
cleaning type and should meet established design criteria of Oregon 
State Game COmmission, Fish Commission of Oregon, and Bureau of Sport 
Fisheries and Wildlife. 
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Fish populations and aquatic habitat in Rogue River, Elk Creek, and 
Applegate River downstream from project dams could be adversely affected 
unless construction operations were accomplished in a manner that would 
minimize siltation of the streambed and muddying of the streams. 

A problem of concern to wildlife resources would be deer drowning losses 
in project canals. Project information available at this time does not 
specify the extent of concrete-lined canal sections for Lost Creek-Elk 
Creek and Applegate projects. If, however, there are lined canal sec
tions of at least one-quarter mile in length, and canals have flow 
velocities exceeding 3 feet per second and/or water depths exceeding 
18 inches, losses could be expected to occur to both adult and young 
deer which enter the canal syste~. Losses could also occur in any 
unscreened canal siphons. Devices would be needed to either prevent the 
animals from entering canals or to enable animals trapped tn canals to 
escape with as little injury as possible. These facilities could con
sist of bridges, escape ramps, fences, dirt-lined sections or other 
protective devices. 

Designs and locations of deer protective facilities should meet estab
lished criteria determined by Oregon State Game Connnj.ssion and Bureau of 
Sport Fisheries and Wildlife. Actual costs of protective structures 
cannot be determined until more information is available on water distri
bution systems for the project. It is our understanding that project 
funds would include provision for these facilities. 

A zoning plan would be necessary for Lost Creek, Elk Creek, and Apple
gate Reservoirs to insure that certain sections of the reservoirs or 
periods of time would be available for fishing and hunting) and for 
other fish and wildlife purposes without undue interference from general 
recreational activities. 

Recommendations: 

In the preceding discussion we have described measures needed to mitigate 
losses to fish and wildlife. We have discussed means by which the fish 
resource could be enhanced. As a result of previous cooperation between 
us during planning of the project you have included many of these measures 
in your current plans. To reemphasize the importance of these measures 
which we have agreed to at field level, and to insure future considera
tion of these measures, we are reiterating in this report all recommenda
tions which we have previously made to you. These are in addition to 
recommendations not previously made. To conserve and develop fish and 
wildlife resources of Rogue River basin it is recommended: 
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1. That the report of the District Engineer, Corps of Engineers, 
include conservation and development of fish and vTildlife resources 
among the purposes for which this Rogue River basin development is 
to be authorized. 

2. That location of Lost Creek and Applegate Dams not be farther 
downstream than that indicated in the following descriptions: 

Lost Creek Dam -- Sees. 25 and 26, T. 33 s., R. 1 E., 
Willamette meridian 

Applegate Drun -- Sec. 36, T. 40 s., R. 4 w., 
~allamette meridian 

3. That project costs allocated to fish and wildlife elli~ancement 
be nonreimbursable. 

4. That the following flow releases be made for fish life and 
that flows resulting from these releases be guaranteed against with
drawal for other uses from points of release to the mouth of Rogue 
River: 

a. A minimum flow of not less than 25 second-feet be main
tained at all times in Elk Creek downstream from Elk 
Creek Reservoir and that temperature of water releases 
would not exceed 60~. except for short periods during 
late surmner in drJ year s. 

b. Flow releases and schedules and quality of releases as 
tabulated in the following be made from Lost Creek Reser
voir: 

Dates 

May 1 
May 16 
June 1 
June 11 -
July 1 
Aug. 21 -
sept. 8 -
Feb. 1 -

~1ay 15 
Hay 31 
June 10 
June 30 
Aug. 20 
Sept. 7 
Jan. 31 
April 30 

Minimum Flow 
Releases 

(second-feet) 
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1,300 
1,500 
1,800 
2,000 
1,500 
1,000 

700 

Haximum Water 
Temperature 
of Releases 
(Degrees F.) 

52 
52 
52 
45 
45 
52 
52 
52 
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c. Temperature of releases from Applegate Reservoir would 
not exceed 60oF., and releases from that reservoir and 
flows in Applegate River would be as follows: 

(1) A minimum release of 50 second-feet be made from 
Applegate Reservoir to provide a flow of that 
amount from the Applegate Dam to the mouth of Little 
Applegate River. 

(2) Flows of not less than those indicated below should 
be maintained from mouth of Little Applegate River 
dO'Wl'lstream to the mouth of Applegate River: 

~ 
a) January 1 ... February 28 
b) March 1 - June 30 
c) July 1 October 31 

(d) November 1 - December 31 

120 second-feet 
100 second-feet 
120 second-feet 
natural floyT as 
regulated for 
flood control 

5. That fish-passage and fish production facilities be provided 
with Lost Creek-Elk Creek and Applegate River developments and that 
the type and design of these facilities be determined jointly by Oregon 
State Game Commission, Fish Commission of Oregon, Bureau of Sport Fish
eries and Wildlife, and the Corps of Engineers. California Department 
of Fish and Game would participate where facilities for the Applegate 
development are concerned. Estimated cost of these facilities is 
$4,400,000. Estimated annual cost of operation and maintenance of these 
facilities is $220,000. 

6. That construction activities in connection with all proposed 
structures be accomplished in a manner to avoid siltation of streambeds 
or muddying of basin streams. 

7. That projects provide for construction and annual maintenance 
of deer-protective facilities to prevent big-game losses in concrete
lined canals. Designs and locations of facilities should meet criteria 
established by Oregon State Game Commission and Bureau of Sport Fish
eries and Wildlife. Cost of these facilities would be determined when 
project engineering data are developed sufficiently to more accurately 
indicate extent of concrete-lined canal sections and canal capacities. 

8. That consideration be given to reservoir zoning plans in connec
tion with overall planning for Lost Creek, Elk Creek, and Applegate Res
ervoirs to insure that certain areas of the reservoirs or periods of 
time would be available for fishing, hunting, and other fish and 
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wildlife purposes without conflicting use from general recreation. 
Such a plan would be developed cooperatively by ]lish Commission of 
Oregon, Oregon State Game COmmission, California Department of Fisll 
and Game, Corps of Engineers, and ~~eau of Sport Fisheries and Wild
life for recommendation to the appropriate regulatory agencies. 

9. That the following language be incorporated in the recommenda
tions of the report of the District Engineer, Corps of Engineers: 

a. "That such reasonable modifications be made in the author
ized project facilities and operation as may be agreed 
upon by the Directors of Oregon State Game Commission, 
Fish Commission of Oregon, and California Department of 
Fish and Game; the Director, Bureau of Sport Fisheries 
and Wildlife, and the Chief of Engineers, Corps of Engi
neers, for conservation and development of fish and 
wildlife resources." 

b. "That Federal land and project waters in the project areas 
be open to free use for hunting and fisbing so long as 
titles to the lands and structures remain in the Federal 
Government, except for sections reserved for safety, 
efficient operation, or protection of public property." 

c. "That leases of Federal land in the project area reserve 
the right of free public access for hunting and fishing." 
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PREFACE 

The Portland D1strict, Corps of Engineers has undertaken study of Rogue 

River and tributaries under authority of Section 6 of the 1936 Flood 

Control Act and Section 206 of the 1958 Flood Control Act (Public Law 

85-500). At the outset of the study it was apparent that some storage 

projects under consideration would create problems of appreciable magni-

tude to fish and other basin resources. For this reason a number of , . 

municipal, State and Federal agencies have expressed interest in this 

basin study and have cooperated closely to develop a desirable plan to 

protect and improve the valuable resources of the basin. In an attempt 

to devise measures for conservation and development of the internation-

ally famous Rogue River fish resources, the Bureau of Sport Fisheries 

and Wildlife in cooperation with Oregon State Game Commission, Fish Com-

mission of Oregon, Oregon State Water Resources Board, Oregon State 

University, and interested Federal agencies has sponsored and supervised 

a temperature-flow correlation study. Field studies commencing in 

September 1959 and terminating in November 1960 were centered on the 

operation of 24 recording thermometers stationed on the mainstem and 

principal tributaries of Rogue River (plate II). Thermographs used in 

this operation were 1-day recording type, operated by cooperating resi-

dents under the supervision of Bureau of Sport Fisheries and Wildlife 

biologists. Records were also kept of temperature readings taken 

manually and periodically at numerous stations including water level 

gaging stations located on minor tributaries throughout the basin. Data 

collected during this field study were analyzed by the hydrology staff 
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of Oregon State University and correlated with streamflow data to deter

mine effectiveness proposed water developments would have in protecting 

and developing fish resources of Rogue River basin in accordance with 

criteria set forth by Federal and State conservation agencies. After 

completion of this study temperature and flow requirements and other 

criteria for protecting and improving fish resources were provided to 

the Corps of Engineers by the Bureau of Sport Fisheries and Wildlife. 

The Corps of Engineers has analyzed these requirements during project 

planning and has considered them in its plans for development of Rogue 

River basin. 

This report has been prepared in accordance with the Fish and Wildlife 

Coordination Act (48 Stat. 401 as amended; 16 U.S.C. 661 et seq.). 

Project information and engineering data on which this report is based 

were supplied prior to September 1961 by Portland District, Corps of 

Engineers. 

Previous reports prepared by the U.S. Fish and Wildlife Service on the 

Rogue River basin include the following: 

1. An Interim Report on the Fish and Wildlife Resources in Relation 

to Plan A, Rogue River Project, Oregon, January 1950. 

2. A Preliminary Report on Fish and Wildlife Resources Affected by 

Illinois Valley Division, Rogue River Basin Project~ Oregon> November 

1955. 

3. Fish and Wildlife Resources of the Rogue River Basin, Oregon~ 

April 1956. 
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4. Letter Report on Merlin Division, Rogue River Basin Project, 

Oregon, June 30, 1958. 

5. Letter Report on Evans Valley D[vision, Rogue River Basin Project, 

Oregon, March 17, 1961. 

Assistance and cooperation provided by the following organizations and 

individuals have been invaluable in the preparation of this report on 

fish and wildlife evaluation of the Rogue River basin: Portland District, 

Corps of Engineers; Bureau of Reclamation's Salem Area Planning Office; 

Oregon State Water Resources Board; Oregon State Game Commission; Fish 

Commission of Oregon; California Department of Fish and Game; City of 

Grants Pass; Jackson County Court; and Dr. Wayne V. Burt and Mr. Bruce 

McAlister of Oregon State University. In addition, local residents of 

the basin have provided considerable assistance in collection of temper

ature and flow data. 
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INTRODUCTION 

Purpose of the Project 

Several proposals were studied by the Corps of Engineers to determine 

a feasible plan of development for providing flood control, irrigation 

needs, municipal water supplies, fish requirements; hydoelectric power 

and recreation needs. 

Location of the Project 

The present project plans under consideration consist of multipurpose 

reservoirs at Lost Creek site on Rogue River, Elk Creek site on Elk 

Creek, and Applegate site on Applegate River. All sites are located 

in Jackson County in southwestern Oregon (plate I). 

DESCRIPTION OF AREA 

Physical Features 

Rogue River basin comprises an area of over 5,000 square miles. It 

includes nearly all of Jackson and Josephine Counties, a large part 

of Curry County, and portions of Douglas and Klamath Counties in Oregon. 

A small part of the basin lies in Siskiyou and Del Norte Counties in 

California. 

Rogue River basin is bordered on the north by the Umpqua MOuntains, on 

the east by the Cascades, and on the south by the Siskiyou Range. The 

main river flows westerly through the Coast Range and some of the Rogue 

River drainage is located in this range. 
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Rogue River is approximately 210 miles in length. It originates in the 

northwestern corner of Crater Lake National Park and flows southwest 

to Grants Pass, then generally westward to the Pacific Ocean. Princi

pal tributaries of the Rogue River are Illinois River, Grave Creek, 

Applegate River, Evans Creek, Bear Creek, Little Butte Creek, Big Butte 

Creek, Elk Creek, and South Fork Ro~~e River. Rogue River in its upper 

reaches has a considerably steeper gradient averaging about 60 feet per 

mile from the river I s source dotmstream to the t01m of Trail, Oregon. 

The majority of basin streams are swift flowing, but not excessively 

turbulent, and have gravel bottoms interspersed occasionally with areas 

of solid rock and large boulders. Streamflow is typified by high flows 

from December to June. Low flows normally occur from July to November 

and are generally accompanied by high water temperatures during July 

and August. 

Seven hJ~roelectric powerplants operate in the basin. Six of these are 

privately owned. Some of the existing reservoirs constructed by private 

irrigation groups are Fish uu{e Reservoir in the headwaters of the 

North Fork of Little Butte Creek; Savage Rapids Reservoir, 5 miles 

upstream from the city of Grants Pass, Oregon; and Emigrant Reservoir 

located 6 miles southeast of Ashland, Oregon on Emigrant Creek. Emigrant 

Reservoir was enlarged in 1960-61 by Bureau of Reclamation. Many other 

small impoundments are located throughout the basin. 

Climate of the area is variable. On the coast> cool and humid weather 

prevails throughout the year. Inland, the climate gradually changes, 
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becoming semiarid in the central portion of the basin. Climate in the 

upper basin is characterized by cold winters and rather cool, dry 

summers. Mean annual precipitation varies from about 75 inches at the 

coast to about 16 inches near Medford. About 75 inches of precipitation 

falls annually in" the mountainous area near the headwaters of Rogue 

River. MOst of this precipitation occurs as snowfall. 

Areas of outstanding scientific and geologic interest include Crater Lake 

National Park and Oregon Caves National Monument. The Umpqua, Siski~~u, 

and Rogue River National Forests are partly located within Rogue River 

basin. 

Oregon State Game Commission operates Butte Falls Hatchery for produc

tion of chinook salmon and rainbow trout and in the past coho salmon 

have been produced there. Rogue Valley Wildlife ~~agement Area is 

managed by the Commission primarily for upland birds and waterfowl. 

Economic Features 

The greatest single industry in the basin is lumbering which employs a 

large segment of the labor force. Current development of mineral 

resources is on a modest basis and chromium mining and sand and gravel 

operations constitute most of the present-day mining activity. The 1959 

AgricultUl'al Census shows that more than 3,000 farms exist within the 

basin and about 500,000 acres of land are in farms. 

The scenic resources of the basin are outstanding and provide recrea

tional values which are a major economic asset. Traffic records 
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indicate that 1,725,000 vacation-bound tourists visited Rogue River basin 

in 1953 and the numbers are known to have increased substantially since 

that time. Since most of these people are not from the immed5_ate a:i:'ea, 

their expenditures are important additional contributions to the economy 

of the basin. The value of recreation to the economy of the Rogue River 

area is exceeded only by lumberinc; and agricultu:-e. 

Two major north-south high"1ays pass through the basin. U. S. 99 (Inter-

state No.5) foJ.lo'Ws an inland route and U. S. 101 follo,vs the coast. 

~mch of the nountainous~ forested area is accessible by unsurfaced, 

graded roads conf\tructed by U. S. Forest Service. l1edford is served by 

three airlines, and Southern Pacific Company provides north and south 

rail tl~ansporta tion. 

Fish and Filc1Jife Features ----
Basin Fish. ROGUe River is internationally famous for its chinook salmon 

and steelhead trout fisheries (figure 1 ·and figure 2). Fish produced in 

R06~~e River contributes substantially to a large comme~cial and sport 

troll fis~ery in Pacific Ocean and large numbers of anglers actively 

engage in sport fishing throu3hout the basin. 

Fishes of Rogue basin streams are of two general groups, anadromous and 

resident. Anadromous fishes spend part of their Jives at sea and return 

to fresh water for spawning. On Rogue River this group incl~des chinook 

and coho salmon, steelhead and sea-run cutthroat trout, green sturgeon, 

and American shad. Shad and sturgeon usually are found only in lower 
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figure 1. interspersion 
of riffles 

Figure 2. Much of Rogue River basin is highly develop-
ed. Many sunnner homes 
present along the river 
salmon board is used to 
chinook salmon. (Photo 
mission) 

and permanent residences are 
and its tributaries. Here a 
facilitate fishing for spring 
courtesy Oregon State Game Com-
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reaches of the river, and at the present time few are caught. The shad 

is not native, but was introduced to the Pacific Coast prior to 1900. 

The Pacific lamprey also is found in Rogue River basin. 

Resident fishes native to the basin include rainbow and cutthroat trout. 

In addition to native trout species, other trout and spiny-rayed fishes 

have been introduced. Although warm-water game fishes have become 

established in the basin, anglers expend most of their fishing efforts 

on native and introduced species of trout. Rogue River with its many 

tributaries, an abundance of clear, cool water> and large amounts of 

spavming gravels, has provided good conditions for spawning and rearing 

of anadromous and resident fishes. However, it is evident that high 

water temperatures, which occur in some years, are associated with 

losses of juvenile and adult salmon and trout (figure 3). 

Basin l'lildlif'e. Wildlife contributes greatly to the recreation values 

of Rogue Ri.Yer basin. Black-tailed deer are common throughout the 

drainaGes. Black bears still occupy much of their original range in 

the m~re j.naccessible portions of the basin, b'L1.t their nu.i'i::;ers have 

been con3iderably redaced. Elk are present in the headvaters, but 

their range and p..u,":lbers are quite limited. Deer make up the g:tcat 

majority of the big-gam2 harvest. 

Consideral11.~ hunting op})ortuni ties are provided by a YarietJr of upland

game species, such as ring-necked pheasants, California and mountain 

quails, blue and ruffed grouse, band-tailed piceons, mourning doves, 

and brush rabbits. 
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Figure 3. The dO'Wl'lstream waters of Rogue River are subject to 
warming during periods of low flow, particularly when high air 
temperatures are prevalent. These warmed waters bre associated 
with losses of juvenile and adUlt salmon and trout. (Photos 
courtesy Oregon State Game Commission) 
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A number of fur animals are common along many of the basin water

courses. Beavers, minks, river otters, raccoons, and skunks are the 

more abundant species. Remnant populat:tol1s of ringtails occur in 

parts of the basin. 

vlaterfowl use of the basin is relatively low; however, swans, geese, 

and many species of ducks migrate thl~Ugh the Rogue Valley and along 

the Oregon coast near the mouth of Rogue River. 

PLAN OF DEVELOPMENT 

General 

Tile present project plan under consideration consists of two multiple

purpose reservoirs in the upper Rogue River area, and a multiple

pUl~ose reservoir on upper Applegate River. The plans include provi

sions for flood control, irrigation, power generation, water supply, 

fish and wildlife conserv~ation, water quality control, and recreational 

benefits as appropriate at each site. A surr~ary of the major aspects 

of each dam and reservoir is given in table l~ 
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Table 1. Summary of features proposed for Rogue River Basin develop-
ment) Corps of Engine_e_r_s_e _________________________________ ___ 

Dam Location g/ 

Dam Height 
(Ft. above stream) 

Pool Elevation, m.s.l. 
Max. pool (ft.) 
Norm. min. pool (ft.) 
Min. pool (ft.) 

Storage, Acre Feet 
Usable 
Dead 
Total 

Surface Area, Acres 
Max. Pool 
Normal Min. Pool 
Extreme Min. Pool 

Power Generating 
Installation, K.W. 

Lost Creek 11 
Dam and 
Reservoir 

Rogue River 
S25 & 26, 
T33S,RlE, 

350 

1,915 
1,878 
1,776 

315,000 
150,000 
465,000 

3,100 
2,470 
1~570 

52,000 

Elk Creek y Applegate 
Dam and Dam and 
Reservoir Reservoir 

Elk Creek Applegate R. 
S20,T33S, S36,T40s, 
RlE R4vl 

215 222 

1,760 1,996 
1,718 1.,908 
1,624 1,874 

95,000 65,000 
6,000 7,000 

101,000 72,000 

1,275 945 
520 1!-20 
205 228 

11 Lost Creek and Elk Creek Reservoirs would be operated as an integral 
uni t to provide storage for flood control, irri.gation, municipal 
water supply, and fish life. 

g./ Hillamette Meridian 
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LOST CREEK - EIK CREEK DEVELOPMENT 

~ngi~_~g Data 

Lost Creek damsite is on Rogue River about 3 miles upstream from the 

mouth of Big Butte Creek. Height of the earth, rock, and gravel-fill 

dam would be 350 feet above streambed. Ell~ Creek damsite is on Elk 

Creek about 3 miles upstream from the creek's mouth. Elk Creek Dam 

would be an earth-and rock-fill structure 215 feet in height above the 

streambed. 

Lost Creek and Elk Creek Reservoirs would be operated as an integral 

unit to provide .storage for flood control, irrigation, municipal water 

supply, fish life and water quality control. Total usable storage 

space would be 410,000 acre-feet. A power generating installation of 

about 52,000 kilowatts would be an additional feature of Lost Creek Dam 

and Reservoir. 

During the 1nnter season of years of normal flood potential, Lost Creek 

pool level "t-lould be at an elevation not exceeding 1,878 feet (about 37 

feet belo", full pool). This would provide 105, 000 acre-feet of flood

control storage space from November 15 to January 31. Pool elevation 

would be reduced to 1,853 feet to provide 165,000 acre-feet of flood

control storage space in years of high flood potential. 

Filling of Lost Creek Reservoir above elevation 1,878 would be accom

plished gradually during the period February 1 to March 1. Minimum 

releases during the filling season would not be less than 700 second-feet, 
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or whatever amount would be necessary to insure satisfaction of existing 

do~·mstream "Tater rights Evacuation of remaining storage space necessary 

for flood control would begin tn September and would be accomplished 

gradually by November 15. 

Elk C~eel~ Rese~voir during the winter season of years of normal flood 

potential/ would be held at elevation 1,718 feet (about 42 feet below 

fuJ_l poo1) from November 15 to January 31 to provide 45; 000 acre-feet 

of flood-control storage. Pool level would be lowered to elevation 

1,699 feet during years of high flood potential to provide 60,000 acre

feet of flood-control storage. 

EJJc Creek Reservoir would be filled gradually from about February 1 to 

Vay 1. Minimum releases during the fillin~ period would be 25 second

feet, or natural flo'l, whichever would be least. 

The two reservoirs would be operated jointly so that about 20,000 acre

feet of storage could be used to provide future municipal water supplies. 

Initial annual supply demands for this purpose would be satisfied from 

Lost Creek Reservoir. 

Lost Creek and Ell: Creel{ Reservoirs combined would furnish irrigation 

water for 34,410 acres of new land and supplemental water for 15,570 

acres of land now receiving an inadequate supply. As with municipal 

water, the ini tiel annual irrigation demJ.l1ds would be supplied from Lost 

Creek Reservoir. Consequently, Elk Creek Reservoir would remain at or 

near maximum level until late July in most years. Irrigation water 
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released from these two reservoirs would be diverted by a low diversion 

st::.~ucture on Rogue River at the mouth of Elk Creek. This structure 

would be less than 10 feet in height above streambed, and would be 

designed so that releases from Elk Creek Reservoir could be passed into 

the irrigation canal without affecting temperature of Rogue River flows. 

The structure would also permit diversion of irrigation water released 

from Lost Creek Reservoir. 

The main irrigation canal l10uld have a total capacity of about 780 

second-feet. In addition to e~~isting irrigation distribution systems 

which would be utilized, about 57 miles of canals and 220 miles of 

laterals would be provided.. Canals and laterals would normally carry 

water during the months of April through October. Bureau of Reclama

tion would develop the irrigation facilities. 

In addition to the two reservoirs, provision ,muld be made in project 

plans for bank-protection works along Rorrue River at isolated areas 

where experience might show problems to exist after completion of the 

planned resel~oirs. 

The present plan of development for Lost Creek-Elk Creek project '\-Tould 

include the following provisions for fish. These provisions were 

developed by Bure~u of Sport Fisheries ar ... d Hildlife in cooperation 1'1i th 

Oregon State Game Connt'.ission, and Fish CO[r'~.iss:!.on of Oregon and recom

mendations to cover these are incluQed in the preceding Report of the 

Regional Director. 
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(1) Facili ties at Elk Creek Dam for upstream and downstream 

passage of coho salmon and steelhead trout. 

(2) Production facilitiesrfor salmon and trout. 

(3) Multiple-level outlets at Lost Creek Dam to permit tempera-

ture control of flow releases. Flow releases and temperature of these 

releases 'tvould be as follows: 

.. ..,; . 
nates 

May 1 May 15 
May 16 - May 31 
Jtule 1 June 10 
June 11 June 30 
July 1 - August 20 
August 21 September 7 
September 8 - January 31 
February 1 - April 30 

Minimum Flow 
Releases (c.f.s.) 

1,000 
1,300 
1,500 
1,800 
2,000 
1,500 
1,000 

700 

Maximum Water 
Temperature 
of Releases 
(J.:egrees F.) 

52 
52 
52 
45 
45 
52 
52 
52 

Studies shOW that the flow criteria could have been met in all but 

three extremely lo,.,-water years of a period such as that which occurred 

from 1929 through 1959. Even in the most critical years, such as 1931, 

expected only once in about 50 years, a considerable improvement in low 

water flows could have been provided. Temperature criteria for releases 

could have been satisfied in all years studied. These predictions are 

based on the assumption that irrigation, water supply, and fish or 

fishing uses or functions would share equally in "Tater shortages 

occuring during critical water years. Thus the maximum shortage 

during a year comparable to 1931 would be about 35 percent, 7 percent 

shortage in a year comparable to 1930, and 5 percent shortage in a year 

comparable to 1934. 
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It should be noted that flo-w's released for "Tater supply purposes 'Would 

be at the same temperature as flows rele2sed for fish conservation and 

'Would remain in the stream until diverted at the point of use. It is 

assumed that all water supply flo'Ws would remain in Rogue River from 

Lost Creek Dam to B~)ee Bridge and that about 50 percent would remain 

in the stream from Bybee Bridge to Grants Pass. 

(4) Multiple·level outlets at Elk Creek Dam to assist in moving 

d01nlstream migrant fish as well as permitting temperature control of 

water releases so that the constant 25-second-foot release of 'Water for 

fiE: ... ,,,ould not exceed 60oF. except for short periods during late summer 

in dry years. Temperature of water releases, however, would not exceed 

the natural temperatures of water in lOvTer Elk Creek. 

(5) Screening to prevent diversion of fish from Elk Creek or 

ROGue River into the irrigation system is proposed by Bureau of Recla

mation. 

Fish 

Wi thout the Pro,iect. The Rogue River drainage in Lost Creek and Elk 

Creek Reservoir sites supports populations of spring chinook salmon, 

coho salmon, and steelhead trout. In addition, cutthroat and resident 

rainbow trout are present. A few nongame fish, such as suckers, dace, 

and cottids occur both in Elk Creek and in Rogue River upstream from 

Lost Creek damsite. 

Spring chinool~ salmon Sp81ffi predominantly in the mainstem Rogue Hi ver and 

Big Butte Creek, and of the entire Rogue River basin population, about 
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8 percent use the area above Lost Creek damsite. The spring chinook 

salmon spawning population upstream from Lost Creek damsite is estimated 

at about 1,500 fish. A fe'\v spring chinook salmon enter Elk Creek 

annually, and nearly all spawning occurs in the lower 1 to 2 miles of 

the creek. Approximately 3,600 coho salmon enter Elk Creek annually 

and spawn above Ellc Creek damsite. These comprise more than one-third 

of the entire spawning population of coho salmon in Rogue River basin. 

Only a small number spawn above Lost Creek damsite. Spring chinook 

salmon support an annual sport fishery of approximately 200 angler-days 

in the area upstream from Lost Creek damsite. Coho salmon do not 

inhabit Lost Creek upstream from Lost Creek damsite. Elk Creek is 

closed to salmon fishing. 

Approximately 500 steelhead trout spa"m in tributaries upstream from 

lost Creek damsite, and about 2,600 SpSvffi in Elk Creek annually. Little 

steelhead trout spawning occurs in mainstem Rogue River. Steelhead 

trout are not present in Elk Creek during the open-angling season. The 

sport fishery for steelhead in the area upstream from Lost Creek damsite 

amounts to about 1,800 angler-days of use annually. Salmon and steel

head trout reared in the stream sections above the damsites contribute 

to large and important sport and commercial fisheries in the Rogue 

River basin and Pacific Ocean. 

Both Lost Creek and Elk Creek project areas are stocked with rainbow 

trout by Oregon State Game Commission. In the Rogue River basin above 

Lost Creek damsi te, bet'tveen 50,000 and 60,000 rainbov' trout are stoclced 
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annually. In Elk Creek about 1,200 legally catchable rainbow trout 

were planted in 1959. These pl~~ted fish, along with resident rainbow 

and cutthroat trout, provide good sport fisheries in the project areas. 

Trout angling within Lost Creek Reservoir site totals about 350 angler

days of use annually. Hithin Elk Creek Reservoir site trout angling 

totals about 100 angler-days of use annually. 

Rogue River do~mstream from Lost Creek damsite to the proposed diversion 

structure near the mouth of Elk Creek also provides good spawning habi

tat for spring chinook salmon. In addition, some spawning habitat for 

coho salmon, and steelhead trout is available. A substantial sport 

fishery for salmon and trout occurs in the stream section. It is esti

mated that about 3,200 angler-days are expended annually for salmon and 

steelhead trout in this stream section. About 6,000 angler-days are 

e:~ended here annually for steelhead and other trout. 

With the Project. Fish resources would be adversely affected by construc

tion of Lost Creek-Elk Creek developments. Lost Creek Dam would block 

the upstream migration of about 1,500 spring chinook salmon, and about 

500 steelhead trout. Only a few coho salmon would be affected. Seven 

miles of Rogue River are located within the Lost Creek Reservoir site. 

The reservoir would destroy the major portion of the spawning areas used 

by spring chinook salmon upstream from the damsi te. The dam would block 

access of steelhead trout to upstream spawning areas. In addition, an 

impo~tant stream fishery for salmon and trout in this section of Rogue 

River would be lost. 
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Elk Creek Dam would affect upstream movement of virtually all of the 

coho salmon and stee2.head trout using Elk Creek. The reservoir would 

destroy the stream habitat in about six miles of Elk Creek and the 

lower portions of several tributaries. Spawning area used by about 

3,000 coho salmon and 450 steelhead trout would be lost. However, some 

important habitat would still be available above Elk Creek Reservoir to 

accommodate coho salmon and steelhead trout. Fish-passage facilities 

would be provided by the project so that these fish can use this avail-

able spawning habitat. To mitigate the loss of coho salm0n and steel-

head trout spa1ming habitat wi thin the reservoir site fish production 

facilities would be provided by the project. Resident trout populations 

in the headwater areas upstream from the reservoir would be relatively 

unaffected by the project. 

The provision of multiple level outlets at Elk Creek Dam would allow 

downstream migrant coho sa~on and steelhead trout access to Rogue 

River. In addition the multiple level outlet structure would provide 

some temperature control of water releases to downstream areas. Because 
: 

of the short distance from Elk Creek Dam to the diversion structure 

it is expected that altered flo'tlS in this reach would have little effect 

on the small numbers of chinook salmon using the area. To prevent any 

possibili ty of damage, however, a minimum flo't-T of 25 second-feet of 'tvater 

is proposed with the project. 

Lost Creek Reservoir would be relatively stable during most of the 

sQ~er and would provide a good reservoir trout fishery. Game fish 
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expected to inhabit Lost Creek Reservoir are resident rainbow and cut

throat trout. Nongame fish such as suckers would also populate the 

impoundment. Because of its proximity to Grants Pass and Medford, and 

because of expected heavy use by tourists, the reservoir would probably 

provide about 144,000 angler-days of use annually, valued at $216,000. 

The large annual drawdo,~ of Elk Creek Reservoir for irrigation and 

flood control combined with the steep shoreline topography and predicted 

high temperatures of reservoir water would inhibit development of a good 

trout fishery. With the project, Elk Creek Reservoir is expected to 

provide about 30,000 angler-days of use annually, valued at $35,000. 

Since Lost Creek Dam would prevent access of anadromous fish to upstream 

spawning areas, these fish would be concentrated in the remaining down

stream areas,! resulting in decreased spawning efficiency. Increased 

flows of good quality water downstream from the project at the onset of 

the spawning season would produce sufficient new spa't'ming hahi tat to 

overcome the above-mentioned loss and in addition would increase 

spawning habitat for spring chinook salmon in dO't·mstream areas. Increased 

flows of cooler water from Lost Creek Reservoir during the summer months 

would improve rearing conditions in mainstem Rogue River as far down

stream as Marial, a distance of about 110 m~iles. With the project, 

benefits to sport and commercial fisheries resulting from increased 

spring chinook salmon spawning habitat, controlling losses due to 

disease, and improving rearing habitat for coho salmon and steelhead 

trout would be about $257,000 annually for the commercial fishery, and 

$363,000 annually for the sport fishery. 
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Wildlife 

Without the Project. Black-tailed deer frequent the bottom lends and 

hillsidss adjacent to Lost Creek Reservoir site. Only a few black 

bears utilize this area. Big-game harvest is considered minor in Lost 

Creek Reservoir site. Much of the area is not open to hunting. Elk 

Creek Reservoir site supports black-tailed deer and a few black bears. 

Big-game harvest and hunter utilization is of little significance. 

upland-game species occurring in Lost Creek Reservoir site are Cali

fornia and mountain quails, blue grouse, and mourning doves. A few 

brush rabbits are present also. It is estimated that average upland

game hunter utilization expected throughout the life of the project 

probably would amount to about 75 man-days annually. In general, the 

same upland-game species occur in Elk Creek Reservoir site and harvest 

is slight. Both Lost Creek and Elk Creek Reservoir areas support 

populations of beavers, minks, muskrats, raccoons, and skunks. Only 

a few fur animals are taken in either reservoir site, due to currently 

low pelt values. 

Few waterfowl utilize either reservoir site, and only a small amount 

of nesting by wood ducks and mallards occurs. Waterfowl harvest is 

negligible. 

The proposed irrigation area which would be served bJT both Lost Creek 

and Elk Creek Reservoirs and comprising 49>980 acres is utilized by 

moderate numbers of black-tailed deer and a few black bears. Average 
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use by big-game hunters in this area expected without the project is 

estimated at 100 man-days annually. Close proximity of urban areas 

tends to limit this type of' hunting. 

The irrigation area supports populations of ring-necked pheasants, 

California and mountain quails, band-tailed pigeons, mourning doves, 

western gray squirrels, and brush rabbits. Presently irrigated portions 

of the proposed irrigation area sustain the largest amount of upland

game hunting, although some hunting for quails and brush rabbits occurs 

on the nonirrigated tracts. Average annual upland-game hunter use 

expected without the project is estimated at 10,800 man-days. 

Fur animals in the area include a few beavers, minks, muskrats, raccoons, 

and skunks. Fur-animal harvest is somewhat restricted due to currently 

low pelt values, and its estimated value is about $4,000 annually. 

Waterfowl use of the irrigation area occurs predominantly in the fall 

months by mallards, green-winged and cinnamon teals, wood ducks and 

American widgeons. Some nesting occurs along existing canals and 

ditches. Average annual hunter use without the project is estimated 

at 3,700 man-days. 

vIi th the Pro.iect. lost Creek and ELl{ Creek Reservoirs 'WOuld inundate 

habitat utilized by big game and upland game. The impoundments would 

adversely affect fur animals, since reservoir fluctuations would dis

courage use by muskrats and beavers. A few minks and raccoons would, 

however, still inhabit the area. Although nesting habitat for wood 
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ducks and mallard would be destroyed by Lost Creek and Elk Creek 

Reservoirs, these impoundments would provide resting area for water-

fowl and a small amount of duck hunting would occur. 

In general, wildlife resources with the project would derive consider

able benefit from irrigation of 34,410 acres of land presently non

irrigated. Little change in wildlife is anticipated in the 15,570 

acres of land to receive a supplemental supply of irrigation water. 

There would be little chp.nge in big-game harvest with tIle project on 

the irrigation area. It is possible that drowning losses would occur 

to black-tailed deer in project canals, partic1uarly if concrete-lined 

sections of the larger canals exceed one-~arter mile in len~h. 

Extension of irrigation areas may cause increases in crop depredations 

by deer. Hunting for big game is expected to show little change with 

the project. 

Since about 4,500 acres of land now supporting brush and trees would 

produce pasture and hay with the project, it is expected that upland 

game would be benefited considerably. Increases in ring-necked pheasant, 

California quail, mourning dove, and brush rabbit populations are antici

pated. Upland game hunter use with the project is estimated to average 

about 17,000 man-days annually. This would produce an annual benefit 

of $18,600. 

Fur animals would be benefited with the project. Annual benefits would 

amount to about $1,600. Some increase in waterfowl nesting and fall 

populations is anticipated in the irrigation area. Project canals and 
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laterals would provide some nesting habitat for mallards and teals. 

Irrigated lands would be attractive to fall migrant ducks. Average 

annual waterfowl hunter use with the project is expected to amount to 

about 5,000 man-days. Annual benefits to this resource would amount 

to $5,200. 
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APPLEGATE RIVER PROJECT 

~~~ring Data 

Applegate damsite is on Applegate River near the village of Copper, 

Oregon about 12.5 miles upstream from the mouth of the Little Apple

gate River. The reservoir would extend into the State of California. 

Height of the earth and gravel fill dam would be about 222 feet above 

stream level. The reservoir would be operated to provide storage for 

flood control, irrigation, recreation, fish life, and water quality 

control. 

The reservoir level would be maintained at not more than elevation 

1,908 feet from about November 15 to January 31. This woul& prov~de 

55,000 acre-feet of storage space for flood control. Storage of 

floodwaters would be initiated 6 hours in advance of predicted flood 

stages at the town of Applegate. Stored flood water would be evacuated 

immediately following each flood in order to control any subsequent 

flood peak. 

A total of 30,000 acre-feet of storage would be provided in Applegate 

Reservoir to maintain minimlun flows for fish. Temperature of water 

releases would be regulntec hy use of multiple outlet facilities and 

would not e;{ceed 60oF. Even in low-water years, releases would provide 

not less than the following minimum flows for fish: 

(1) A minimum release of 50 second-feet to provide a flow of that 

amount from the Applegate damsite to the mouth of the Little Applegate 

River. 
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(2) At least the following flows, from mouth of Little Applegate 

River to the mouth of Applegate River: 

(a) January 1 - February 28 120 second-feet 

(b) March 1 - June 30 100 second-feet 

(c) July 1 October 31 120 second-feet 

(d) November 1 - December 31 Natural flow, as 
regulated for 
flood control 

Reservoir drawdown would occur after June 1 as necessary to provide the 

above listed flows plus added flows required for irrigation. The 

reservoir would be emptied by November 15 to provide storage space for 

control of floods. In years of extremely low runoff, an additional 

10,000 acre-feet of stored water would be withdrawn as needed to supple-

ment late season natural flows in the interest of fish life. Permanent 

facilities would be provided by the project to handle passage of upstream 

and downstream migrant fish. 

Applegate Reservoir would provide irrigation water in Applegate Valley 

for about 5,000 acres of land presently unirrigated and supplemental 

water for about 9,400 acres of land now having an inadequate supply. 

Because of the nature of lands to be served, it is anticipated that 

several intakes and canals would be required. Diversion demands for 

irrigation storage from April through October would vary from 211 

second-feet in June to 28 second-feet in October. These diversions 

would come in part from natural flows in excess of minimum requirements 

for fish. The balance would come from storage in Applegate Reservoir. 
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Presently there are 102 miies of canals and 63 miles of laterals 

serving irrigated lands in the proposed project area. llith the project 

there would be an additional 38 miles of canals and 50 miles of laterals. 

Canal intakes would be screened to prevent diversion of fish from the 

stream into the canals. Irrigation features would be developed by 

Bureau of Reclamation. 

Fish 

Without the Project. Applegate River and its tribut"aries support popu

lations of coho and fall chinook salmon, and steelhead trout. Resident 

rainbow and cutthroat trout are also present in the drainage. Nongame 

fish include suckers and cottids (figures 4 and 5) •. 

Aquatic habitat is seriously affected by water diversions from Applegate 

River. Low flows resulting because of diversions for irrigation and 

other purposes are subject to warming which is harmful to fish (figures 

6 and 7). 

Fall chinook salmon spawn predOminantly in mainstem Applegate River 

from its mouth to Williams Creek. At present this area, including 

Slate Creek and other tributaries, accommodates a spawning population 

of nearly 15,000 fall chinook salmon. Applegate River is closed to all 

salmon angling. 

Because of the magnitude of winter flows in mainstem Applegate River, 

most coho salmon spawning occurs in tributaries downstream from Apple

gate damsite. These tributary streams support a population of about 
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Figure 4. Chinook salmon spawn in lower Applegate 
River but usually do not enter the stream until after 
the fall rains begin. 

Figure 5. Applegate River provides good spawning habi
tat for coho salmon and steelhead trout. Sustained 
flow releases from proposed Applegate Reservoir would 
improve habitat for fish in downstream areas. 
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Figure 6. Aquatic habitat is seriously affected by 
diversions from Applegate River. This reach, down
stream from Applegate damsite is occasionally de-.-
watered. 

Figure 7. Irrigation depletions from lower Applegate 
River at the Murphy diversion dam result in low stream
flow, shallow water, and high water temperatures that 
create at times a barrier to anadromous fish. 
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5, 000 coho salmon. About 500 coho salmon spawn in Applegate Reservoir 

site but none spavm upstream from that point. 

It is estimated that about 10,000 steelhead trout use Applegate River 

and tributaries for spawning purposes. A spawning population of about 

2,000 steelhead trout use mainstem Applegate and its major tributaries 

upstream from the damsite. Winter angling for steelhead occurs in 

main Applegate River, exclusive of tributaries below mouth of Little 

Applegate River. Creel census data indicate that about 500 steelhead 

are caught annually. This provides approximately 3,500 angler-days 

of use. 

About 10,000 legal sized rainbow trout are planted annually in the 

project area by Oregon State Game Commission. These planted fish, along 

with resident rainbow and cutthroat trout, provide a good sport fishery. 

Because of irrigation demands and low water flows, angling centers in 

headwater areas upstream from Little Applegate River. Major fishing 

pressure occurs in the spring and creel censuses show an annual fishery 

effort of about 13,100 angler-days. 

With the Project. Applegate Dam would affect migration of about 2,000 

steelhead trout which normally spawn in mainstem Applegate River and 

tributaries upstream from the damsite. Considerable habitat would 

remain accessible to fish above the reservoir through provision of 

fish-passage facilities proposed for this project. The reservoir would 

destroy present habitat in nearly 5 miles of Applegate River and the 

lO'vTer reaches of Squaw and Carberry Creeks which are utilized for 

spawning by resident and anadromous fish. 
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Applegate Reservoir, with its good tributary streams and favorable water 

temperatures, would provide favorable hahitat for resident trout. Because 

of expected heavy fishing pressure, a trout stocking program would be 

necessary to maintain the fishery. With adequate stocking it is estimated 

that average angler use for the reservoir would amount to about 73,300 

angler-days annually throughout the life of the project. This would pro

vide an average annual benefit of $110,000 assignable to the reservoir 

fishery. 

Controlled flows in mainstem Applegate River between the damsite and the 

mouth of Little Applegate River would provide additional sa.lmon spalming 

habitat. This benefit would offset, only to a minor degree, losses which 

the project, without planned mitigative measures, would cause to fish and 

wildlife. Increased summer flows of good quality water would provide 

better rearing conditions for salmon and steelhead trout, resulting in 

increased production. Cool water releases from the reservoir would im

prove habitat for resident trout downstrerun from the dam for a distance 

of about 47 miles. Benefits to fish resulting from these features are 

estimated at $222,000 annually for the sport fishe17 and $13,000 annually 

for the commercial fishery. 

vlildlife 

Without the Project. Black-tailed deer and black bears use the Applegate 

Reservoir site. Big-game harvest in the reservoir area is minor. upland 

game using the area are California and mountain quails, blue and ruffed 

grouse, band-tailed pigeons, and mourning doves. Fur animals include 

beavers, minks, muskrats, raccoons, skunks, and weasels. In addition, a 

210 



______________________ ........... 1 

few ringtails utilize the area. Waterfowl use is minor; a few mallards" 

wood duclcs, and American mergansers nest along streams in the reservoir 

site. 

The proposed 14,400-acre irrigation area supports a good population of 

black-tailed deer. Without the project, hunting use for big game is esti

mated to be 580 man-days annually in the irrigation area. 

Only a few ring-necked pheasants, mountain quails, ruffed grouse, western 

gray squirrels" and brush rabbits utilize the proposed irrigation area. 

California quails are abundant and band-tailed pigeon populations are of 

moderate density during the fall migration period. U~land~game hunting 

without the project is estimated to be 300 man-days annually. 

Beavers, minks, muskrats, skunks, and raccoons are present in the area but 

harvest is comparatively minor due to present low market values for fur 

animals. Mallards, wood ducks, and American mergansers nest in the area. 

Uaterfowl harvest is minor. 

With the Project. Applegate Reservoir would destroy habitat used by big 

game, upland game, and fur animals. Some fur-animal use would occur in the 

reservoir, but numbers of fur animals would be smaller than that which 

presently occur in the reservoir site. Nesting habitat for mallards, wood 

ducks, and mergansers would be destroyed by Applegate Reservoir. However, 

the impoundment would provide resting area for waterfowl. Little increase 

in waterfowl hunting in the reservoir site is anticipated with the project. 

Wildlife resources in the irrigation area would derive some benefit from 

irrigation of 5,000 acres of land presently nonirrigated. Little 
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change for wildlife is expected in the 9,400 acres of land to receive 

a supplemental irrigation water supply_ 

There would be little change in the amount of big-game hunting in the 

irrigation area with the project. It is likely that drowning losses 

would occur to black-tailed deer in project canals, particularly if 

there are concrete-lined sections exceeding one-quarter mile in length. 

Extension of irrigation areas may cause increases in crop depredations 

by deer. 

It appears that 1,250 acres of land now supporting brush and trees would 

produce pasture and hay with the project. This change in land use would 

provide improved upland-game habitat which would result in increased 

populations of ring-necked pheasants, California quails, and mourning 

doves. Reduction in grain crops would partially offset this, however. 

With the project, man-days of upland-game hunting is estimated at 

about 875 man-days annually. This represents only a minor benefit 

to this group. 

Fur animals in the irrigation area would be only slightly benefited 

with the project. Project canals and laterals which would carry water 

from April through October would provide some waterfowl nesting habitat. 

Irrigated lands would receive increased use by fall migrant ducks. 

Annual waterfowl hunter use would show a slight gain over conditions 

without the project. HOwever, hunter use would still be at a low 

level. 
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FISH AND WILD~FE DISCUSSION 

Certain aspects of the three proposed dams and reservoirs discussed in 

this report require that specific stipulations be included in any docu

ment presented to Congress for project authorization to aS3ure that 

benefits discussed herein can be realized. Total annual benefits 

accruing to sport and commercial fisheries as a result of planned flow 

releases and facilities proposed for Lost Creek, Elk Creek, and Apple

gate Dams and Reservoirs are estimated at $270,000 for commercial 

fisheries and $946,000 for sport fisheries. Estimated annual wildlife 

benefits would total about $25,000 as a result of improvement of wild

life habitat, particularly for upland-game birds and waterfowl. These 

wildlife benefits would be assignable in part to development of irriga

tion storage as provided by the Corps of Engineers and in part to develop

ment of the irrigation system as proposed by the Bureau of Reclamation. 

Fish and wildlife benefits are based on an asstuned economic life of 

100 years for the project. 

Evaluation of fish and wildlife resources discussed in this report is 

based upon dam and reservoir data contained in "Potential Rogue River 

Basin Projects, Project Data Sheets for consideration Prior to Public 

Hea~ing" dated August 23, 1961. This is a publication of the Portland 

District, Corps of Engineers. Any alteration in these data would alter 

mitigation measures and fish and wildlife benefits discussed in this 

report. This is particularly true in the case of damsite locations 
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which we recommend not be farther downstream than those indicated in 

the above discussed data sheets. 

Project costs allocated to fish and wildlife enhancement should be 

Federal costs and should be nonreimbursable. 

Fishery benefits based on flow releases would accrue only if proposed 

water releases are set aside specifically for fish and if flows 

resulting from these releases can be guaranteed from the project dams 

to the mouth of Rogue River. In addition, the requested water tempera

ture requirements must be provided as contained in proposed project 

plans in order that annual benefits of $585,000 to sport fisheries and 

$270,000 to commercial fisheries can be realized with the project. 

All changes in water releases as prescribed by the schedule established 

by Oregon State Game Commission, Fish Commission of Oregon, and Bureau 

of Sport Fisheries and Wildlife should be made gradually and over an 

extended period of time. This is necessary to prevent stranding of 

fish due to changing water levels and to prevent adverse influences on 

spawning fish and their progeny 

Facilities have been proposed for insuring movement of fish past Elk 

Creek and Applegate Dams. Design of such facilities should meet estab

lished design criteria of Oregon State Game Commission, Fish Commission 

of Oregon, Bureau of Sport Fisheries and Wildlife, and California 

Department of Fish and Game where appropriate. 
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Mitigation of losses to coho and chinook salmon and steelhead trout 

caused by destruction of spawning habitat in Lost Creek, Elk Creek, 

and Applegate Reservoirs, losses associated with handling and delays 

at the passage facility, and loss of downstream migrants in the reser

voir 1-1ould require construction of fish production facilities or 

enlargement of present nearby state facilities. Hatchery facilities 

are proposed by the Corps of Engineersj however, location and specific 

requirements for production facilities would have to be determined 

jOintly by Oregon State Game Commission, Fish Commission of Oregon, and 

Bureau of Sport Fisheries and vlildlife. 

Benefits totaling $361,000 for reservoir trout fisheries in Lost Creek, 

Elk Creek, and Applegate Reservoirs are dependent upon provision of 

sufficient numbers of resident trout to maintain the anticipated fishing 

pressure. Therefore, the project should provide funds for fish produc

tion facilities to support the necessary stocking program. Location and 

size of the facilities 't-1ould be determined cooperatively by Bureau of 

Sport Fisheries and vlildlife, Oregon State Game Commission, and where 

appropriate by California Department of Fish and Game. 

Estimated cost of fish passage and fish production facilities for Lost 

Creek, Elk Creek, and Applegate Dams and Reservoirs is $4,400,000. 

Estimated annual cost of operation and maintenance is $220,000. 

Screening of all proposed irrigation diversion intakes is planned by 

the U.S. Bureau of Reclamation to prevent resident trout and dOvmstream 

migrant anadromous fish from entering the irrigation systems. Such 
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screening would be an absolute requirement if the resource is to be ade

quat~ly protected. A fishway would be required at the diversion dam to 

facilitate passage of fish into upstream areas. The screans should be of 

the self-cleaning type and they and the fishway should mEet established 

design criteria of Oregon State Game COmLussion, Fish Commission of Oregon, 

and Bureau of Sport Fisheries and Wildlife. 

Angling, fish populations, and fish habitat in Rogue River, Elk Creek, and 

Applegate River do\vnstream from project d~s could be adversely affected 

unless construction operations were accon~lished in a manner that would 

minimize siltation of the streambed and muddying of basin streams. 

A problem of possible concern to wildlife resources would be deer drowning 

losses in project canals. Project information available at this time does 

not specify the extent of concrete-lined canal sections for Lost Creek-Elk 

Creek and AppleGate projects. If, however, there are lined canal sections 

of at least one-quarter mile in length, and canals have flow velocities 

exceeding 3 feet per second and/or water depths exceeding 18 inches, losses 

could be expected to occur to both adult and young deer which enter the 

canal systems. Losses could also occur in any unscreened canal Siphons. 

Devices would be needed to eitherp.revent the animals from entering the 

canals or enable those trapped in the canals to escape with as little 

injury as possible. These devices could consist of bridges, escape ramps, 

fences, dirt-lined sections or other protective devices. Designs and loca

tions of these deer protective facilities should meet established criteria 
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determined by Oregon State Game Commission, California Department of 

Fish and Game, and Bureau of Sport Fisheries and Wildlife. Actual 

costs of protective structures would depend upon criteria ultimately 

prescribed by the aforementioned agencies. Tentative appraisal of 

the devices needed to prevent big game losses in canals can be provided 

when studies have progressed sufficiently to indicate extent of lined 

canals, and canal capacities. 

A zoning plan would be necessary for Lost Creek, Elk Creek, and Apple

gate Reservoirs to insure that certain sections or periods of time 

would be available for fishing and hunting and for other fish and 

wildlife uses without undue interference from general recreational 

activities. 
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STATE OF OREGON 
OREGON STATE GAME COMMISSION 

1634 S. W. ALDER STREET 

P. O. BOX 4136 

PORTLAND 8, OREGON 

October 24, 1961 

U. S. Fiah and Wildlife Service 
Bureau of Sport Fisheries and Wildlife 
P. O. Box 3737 
Port land 8, Oregon 

Dear Sira 

We have reviewed your draft of A Detailed Report on the Fiah and Wildlife 
Resources Affected by Corps of Engineers Proposed Development of Rogue 
River Basin, Oregon-California and are in general agreement with the principle 
provisions and recomolendations of this report. It must be understood that 
our concurrence with your report does not constitute a delegation of re
sponsibilities for the management of the resources under the jurisdiction 
of the State of Oregon. 

This department, along with other state 'and federal agencies concerned 
with the proposed development~ has completed a comprehensive temperature 
and flow study of the Rogue River Basin. Based upon the findings of that 
study, our commission, in concert with the Fish Commission of Oregon, 
concluded that to preserve and benefit the fish and wildlife re50~ce. of 
the basin and protect their values, the recommendations listed in the follow
ing subparagraphs must be included in the proposed project. Failure to 
accomplish any of these could mitigate the possibility of benefits and 
greatly harm the existing values. While your report makes aimilar r.c~ 
mendationa, this matter is of vital importance to the State of Oregon, 
consequently, we are repeating our position as a matter of emphasi8. 

1. Fish mortalities due to disease probably can be reduced if water 
temperatures in the lower river canyons do not exceed the followlna 
average maximums: 

Period Maximum water tem2eratures (0Ji) 

May 1 - 31 62 
June 1 - 30 66 
July 1 - Aug. 20 68 
Aug. 21 - Sept. 30 62 
Oct. 1 - April 30 56 
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ReSional Supervisor 
Pase 2 
October 24, 1961 

Flow-temperature analyaes indicate it i. posaibleto attain thla 
degree of water quality from regulated releases at the proposed 
Lost Creek Reservoir at temperatures and in quanti tie. a. follows' 

Period Minimum relea •• Maximum temperature 
volume (c.f.s.) of release (OF.) 

May 1 - 15 1,000 52 
May 16 - 31 1,300 52 
June 1 - 10 1,500 52 
June 11 - 30 1,800 45 
July 1 - Aug- 20 2,000 45 
Aug. 21 - Sept. 7 1,500 52 
Sept. 8 - Jan. 31 1,000 52 
Feb. 1 - April 30 100 52 

By way of explanation, the transition in flow from 2,000 to 1,000 c.f ••• 
and in temperature from 450 to not more than 520 F. durina the ape: 
proximate period of August 21 through September 7 would bave.to be 
gradual. Actual period dates would depend upon sea80nal conditions 
aad the rate of maturation of spring chinook salmon. Frequently 
the necessary transitions would have to be completed no later than 
Sept,ember 1. Flow~temperature manipulations at any time should be 
accomplished smoothly over a period of not less than 96 hours. 

2. To meet basic fishery needs in connection with the project on 11k 
Creek, flow releases never less than 25 c.f.a. or more than 600 F. 
in temperature are required. 

3. Flow releases at Applegate Dam need to be controlled 80 a. to furnish 
water of a temperature never greater ,than 600 F. in the following 
quantities at the specified times of yea~1 

Period 

Jan. 1 - Oct. 31 

Jan. 1 - Feb. 28 

March 1 - June 30 

July I - Oct. 31 

Nov. 1 - Dec. 31 

Minimum flow 
volume (c.f.s.) 

50 

120 

100 

120 

Natural flow with 
regulation flexi
bility for flood 
cOl1trol 
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Mouth of Little Applegate to 
mouth of Applegate River 

" 
.. 

Applegate damsite to mouth 
of Applegate River 



aegional Supervisor 
Pase 3 
October 24, 1961 

4. It is imperative that all water assigned to sustain or enhance fi.h 
production be guaranteed against future appropriations for other 
purposes. The language of the federal authorization act must be 
specific in this regard as well as preserve the full authority of 
the State of Oregon to guarantee the perpetual use of this water 
for the purposes aSSigned. Without such assurances there can be 
no aSSignment of fishery values to the projects. Failure to 
expressly provide at the outset for this continued assurance 
through appropriate state and federal legislation will require 
our commission to assume a pOSitIon of vigorous opposi~ion to the 
proposals. 

5. The proposed damsites must not be located farther downstream than 
now planned. These locations are on the Rogue River, about three 
miles above the mouth of B'ig Butte Creek; on Elk Creek about three 
miles upstream from its mouth; and on the Applegate River, about 
twelve and one half miles upstream from the confluence of the Little 
Applegate River. 

6. Further water use allocations must not be made so as to retain the 
maximum possible benefits to authorized purposes during the perioda 
of adversity when storage shortages occur. 

7. In years of short water supply all authorized water uses muat shara 
the available water. in the same· proportion they would share the 
total authorized storage. 

8. Project construction and operation must be planned so as to guarant •• 
against future changes which would adversely alter the quality of 
water set aside to sustain fish production. To illustrate, it 
appears possible that irrigation diversions presently planned for 
Elk Creek could be relocated to another point on the main stem of 
the Rogue River. If warm Elk Creek water were permitted to flow 
into the Rogue River before diversion, it would raise water temperature. 
above the critical maximums .et to provide fishery benefits. 

9. Flow release schedules for anadromou. fish at each project must be 
sufficiently flexible to meet special requirements for successful 
holding, spawning. ell incubation, reari., and passas- as future 
needs develop. 

10. Provision must be made for the cost of the full-time service. of 
a qualified biologist to collect and correlate pertinent biological 
and hydrological data. Production auccess will depend on being abl. 
to accurately ass ••• seasonal and annual vartations in fiah activit, 
and optimum flow schedule •• 

11. Satiafactory fiah pass.se facilities aust be provided at the Elk 
Creek and Applegate Dams to make accesaible the substantial amount. 
of fiah production habitat upstream from each structure. 
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Regional Suprevisor 
Page 4 
October'24, 1961 

12. Adequate propagationsl facilities must be provided to compensate 
for the loss of anadromous fish sustained as a result of the 
construction of each dam. 

13. All water diversions muat be equipped with adequate screens', 
crossings, covorings, escape ramps, fences, and other protective 
devices as are determined to be necessary by the responsible 
management agencies to prevent losses to fish and wildlife. 

14. Construction activities must be accomplished in a manner which 
will reduce the probability of fish and wildlife losses. Constant 
and diligent care will be necessary to minimize siltation, prevent 
fish handling losses at project sites, and avoid damage to the 
spawning beds and other habitat outside of the immediate construction 
area. 

15. When scheduling the construction of these projects, we recommend 
and urge that the Lost Creek and Applegate Dams be undertaken 
simultaneously, and if there is any part to be delayed, the Elk 
Creek Dam be the last to be constructed. 

We appreciate this opportunity to review your report and to submit these 
comments upon it. 

Sincerely yours, 

( --_.:). {f K" /:" to 
I ~l l / i" '1" ..... '. \ I.' :I /:' . /{.,' . (.!,j 

-- . t { , '<)0 t I. <: l (. l' (./ t. <' • w. Schnelder 
Director 

cc: Fish Commission of Oregon 
U. S. Fish and Wildlife Service, Bureau of Sport 

Fisheries and Wildlife, Portland District Office. 
River Basin Studies . 
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HI"MAN .. , Mala"JUftOaN, CHAIIIMAN, •• Ayall1'ON 
IbW, 0. HU" ... CH"'IDT, I"OII1'LAND 

LaONA"b N, HALL, CHAIII.U1'ON 

STATE OF' OREGON 
FISH COMMISSION OF OREGON 

807 STATI OFFICI .LDO., 1400 S. W. 8TH AVIlNUa 

PORTLAND 1 

Ootober 11, 1961 

Mr. Ralph A. Imler, Aoting Regional Supervisor 
Hi ver Basin Studies ' 
Bureau of Sport Fisheries and Wildlife 
U. S. Fish and Wildlife Servioe 
P.O. Box 3731 
Portland 8, Oregon 

Dear Mr. Imler. 

We are in general agreeJilen t with the draft report "Corps otFllgineers 
Proposed Developments of Rogue River Basin, Oregon-Oalifornia" transmitted 
with your letter dated September 8, 1961. Our position in this matt~r is 
expressed in the statement "Rogue River Basin Water Development .. prepared 
jOintly with the Oregon State Game Oommission and presente.d to the U. S. 
Army Oorps of Engineers at apublio hearing in Grants Pass, Oregon on 
September 25, 1961. Reoommendations on preservation or enhanoement ot Rogue 
River fish produotion are reiterated herein to emphasize the need tor oom
plete reoognition of major fisher,y prob~ems by ~l interests involved in 
development of t~e proposed'Lost Creek, Elk Creek, and Applegate River pro
jeots. We believe that failure to give adequate attention to any one of 
the reoommendations, as outlined below, oan quiokly reduoe or obviate all 
other efforts to suStain or benefit atfe~ted fishery resouroes. 

1. Fish;mortaliti~s due to disease probably. oan be reduoed if water 
temperatures in the lower oanyon do not exoeed the following 
average maximums. ' 

Period 

May 1 - 31 
June 1 - 30 
July 1 - Aug. 20 
Aug. 21 - Sept. 30 
Oot. 1 - April 30 

Maximum water temperatures (oF.) 

62 
66 
68 
62 
56 

Flow-temperature analyses indioate it is poss"ible to attain th!. ' 
degree of water quality from regulated releases at the proposed 
Lost Oreek Reservoir at temperatures and in quantities as follows. 

Mini~ R$lease Maximum Temp,ratvre 
Period vo~ume~\o.r;8.) of release l°P.~ 

Mq 1 
~16 
June 1 
June 11 

- 15 
31 

- 10 
- 30 

1,000 
1,300 
1,500 
1,800 
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Period 

July 1 
August 21 
Sept. 8 
Feb. 1 

Aus,ust 20 
Sept. 1 

- Jan. 31 
April 30 

Hinimum release 
volume (c.f.s.) 

2,000 
1,500 
1,000 

100 

Maximum Temperature 
of release ( of. ) 

45 
52 
52 
52 

By way of explanation, the transition in flow from 2,000 to 1,000 o.f.a. 
and in temperature from 45 to not more than 52° Fo during the approxi
mate period 9f AUbfllSt 21 through September 7 would have to ·be gradual. 
Actual period dates would depend upon seasonal conditions and the rate 
of maturation of spring chinook salmon. Frequently, the necessar,y 
transi tiona \ofould have to be completed no later than SeptE:Jnber 1. Flow
temperature manipulations at any time should be accomplished smoothly 
oyer a period of not less than 96 hours. 

To meet basic fishery needs in connection with' the project on Elk Creek, 
flow releases never less than 25 c.f.s. or more than 60 0 F. in tempera
ture are required. 

Flow releases at Applegate Dam need to be controlled so as to f~rnish 
water of a temperature never greater than 60 0 F. in the following quan
ti ties a'~' the specified times of years 

Period 

Jan. 1 - Oct. 31 

Jan. 1 -Feb. 28 

Maroh 1 - June 30 

July 1 - Oct. 31 

Nov. 1 - Deo. 31 

Minimum flow 
volume (c.f.s.) 

50 

120 

100 

120 

Natural flow with 
regulation flexi-
bility for flood 
control 

stream seotion 

Applegate damsite to mouth 
of Little Applegate River 

Mouth of Little Applegate 
to mouth of Applegate River 

,. 

" 
Applegate damsite to mouth 

. of Applegate River 

2. It is imperative that all water assigned to sustain or enhanoe fish 
produotion be guaranteed against future appropriations" for other pur
poses. The language of the federal authorization act must be specific 
in this regard as well as preserve the full authority of the State of 
Oregon to guarantee the perpetual use of this water for the purposes 
assigned. Without such assuranoes there oan be no assignment of fishery 
values to the projeots. Failure .to exPressly provide at the outset for 
this oontinued assurance through appropriate state and federal legisla
tion will require our de par tmen t to assume a position of vigorous 
opposition to the proposals. 
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Mr. Ralph A. Imler, Bureau of 
Sport Fisheries & Wildlife 

- 3 -
October 11, 1961 

3. 'That proposed damsites be looated no farther downstream than now 
planned. These locations are on the Rogue River, about three miles 
above the mouth of Big Butte Creek; on Eak Creek, about three miles 
upstream from its mouth; and on the Applegate River, about twelve and 
one-half miles upstream from the oonfluenoe of the Little Applegate 
River. 

4. That no further water-use allocations be made so as to retain the 
maximum possible benefits to authorized purposes during the periods 
of adversity when storage shortages oocuro 

5. That in years of short water supply all authorized water uses share 
the available water in the same proportion that they would share the 
total authorized storage. 

6. That project oonstrUction and operation be planned so as to guarantee 
against future ohanges whioh would adversely alter the quality of 
water set aside to sustain fish production. To illustrate, it appears 
possible that irrigation diversions presently pl~~ed for Elk Creek 
could be relocated to another point on the main stem of the 'Rogue 
River. If warm Elk Creek water were pennitted to flow into the Rogue 
River before diversion, it would raise water temperatures above.the 
critioal maximums set to provide fisher,y benefits. 

1. That flow releaseschedules for anadromous fish at each project be 
suffici,ently flexible to meet special requirements for successful 
holding, spawning, egg incubation, rearing, and passage as future needs 
develop. 

8. That provision be made fo,r the cost of the full-time servioes of a 
qualified biologist to colleot and oorrelate'pertinent biological and 
hydrological data. Production suocess will depend on being able to 
accurately assess seasonal and annual variations in fish activity and 
optimum flow schedules. 

'9. That satisfactor,y fish passage faoilities be provided at the Elk Creek 
and Applegate Dams to make accessible the Bubstantial amounts of fish 
production habitat upstream from each structure. 

10. That adequate propagation facilities be provided to compensate for 
the loss of anadromous fish sustained as a result of the oonstruction 
of each dam. 

11. That all water diversions be equipped with adequate soreens and other 
protective devices as s.re determined to be necessa.ry by the responsible 
management agencies to prevent the loss of fish life. 

12. That construction activities be acoomplished in a manner which will 
reduce the probability of fish losses. Constant and diligent care will 
be necessar,y to minimize siltation, prevent fish handling losses at 
project sites, and avoid damage to the spawning beds and other habitat 
outside of the immediate construction area. 
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13. When soheduling the oonstruotion of these projeots, we suggest the 
Lost Creek and Applegate Dams be undertaken simultaneously, and it 
there is any part to be del~ed, the Elk Creek' Dam be the last to 
be oonstruoted. 

We are appreoiative of this opportunity to summarize our position 
in this extremely important matter. 

Sinoere1y, 

U.J.~.~ 
ROBERT W. SCHONING 
STATE FISHERIES DIRECTOR 
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COMMISSIONERS 

JAMIE H. SMITH. PRESIDENT 

LOS ANGELES 

HENRY CLINESCHMIDT. VICE PRESIDENT 

REDDING 

T. H. RICHARDS. JR • 
• ACRAMENTO 

WM. P. ELSER 
.AN DIEGO 

EDMUND G. BROWN 
GOVERNOR 

DANTE J. NOMELLINI STATE OF CALIFORNIA 
STOCKTON 

Mr. Ralph H. Imler 
Acting Regional Supervisor 
River Basin Studies 

722 CAPITOL AVENUE 

SACRAMENTO 14 

October 2, 1961 

U. S. Fish and Wildlife Service 
P. O. Box 3737 
Portland 8, California 

Dear Mr. Imler: 

W. ·f. SHANNON 
DIR.CTOR 

Reference is made to your letter of September 8, 1961 requesti'ng our 
comments on your report entitled "Corps of Engineers' Proposed 
Developments of Rogue River Basin, Oregon, California~' 

We have reviewed this report and concur with the findings therein. 

We assume the reference to proposed facilities on Page 30, fourth 
paragraph, includes provisions .to move both adult fish upstream and 
juvenile fish downstream past Applegate Dam. 

Thank you for the opportunity to review this report. 

cc: Region 1 (2) 
Dan Slater 
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COMMISSIONERS 

JAMIE H. SMITH. PRIE.IDIENT 
LOS ANGELE. 

HENRY CLINE8CHMIDT. VICIE PRESIDIENT 
RBDDING 

T. H. RICHARDS. JR. 
SACRAMIENTO 

WM. P. ELSER 
SAN DIEGO 

DANTE J. NOMELLINI 
STOCKTON 

Halph H. ImlGr 
Acting Regional Supervisor 
River Basin Studies 

EDMUND G. BROWN 
GOVERNOR 

STATE OF CALIFORNIA 

722 CAPITOL AVENUE 

SACRAMENTO 14 

October 9, 1961 

United Stutes Dept. of the Interior 
Ii'ish and Wildlife Service 
1001 N. E. lJ.oyd Blvd. 
Portland 8, Oregon 

Dear Mr. Imler: 

W. T. SHANNON 
DIRECTOR 

Reference is nmde to your letter of September 8, requesting this Depart
me~t 's comments on your proposed report on. the Corps. of Engineers' Bogue' 
River Basin 'development, Oreeon and California. 

'1\1is will supplement our le·tter of October 2, rega.rding the above cited 
project. 

We have reviewed the report and have the following comments in regard to 
the Applegate River Project which includes roughly 100 square miles of 
the Applegate Drainage in California. 

·We concur with the recommendations made on Page '25 of your report which 
state, "conSiderable habitat would remain accessible to fish above the 
reservoir through provision of fish passage facilities proposed for this 
project". We also agree that the releases provided for fish life, aG 
recommended in the report, will allow anadromous fishes passage upstream. 
If release temperatures of not more than 60 degrees Fahrenheit, as pro
vided in a statement in the report, are maintained, it will provide sui~ 
able habitat for salmon and steelhead. 

We also concur with the statements made on pages 28 and 32 referring to 
the possibility of the loss of deer in the canal system. Protective 
measures should be provided. 

We anticipate that the loss of intermediate deer range "Tould have some 
effect on the herd which winters in the Applegate drainage. A large 
portion of this herd spends the summer in California, and is htUlted here 
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during the open season. The loss could be determined by further study. 
Steps should be taken to mitigate a.ny loss, large or small, by develop
ing adjacent deer range, chargeable to the project. This could conceiva
bly alter the figure quoted on Page 29 ($18,000) regarding benefits to 
wildlife. 

Sincerely, 

IcfJf~1 
Director 
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