Jahuary 7, 1953

FEATHER-YUBA PROJECT
WATER DEM.ND
To the Yuba County Water Board
and
To-the Board of Directors of
Yuba County Water District
Gentlemen:

The Foothillf:reliBatine %‘%&Faather and Yuba Rivers

above Elevation 150 é;ﬁ“by ‘classified as to suitability for -
growing irrigated crop’t,?ﬁ? iihem' State Division of Vater
Resources.

The classification was made by counties. a LaND
cLassIfICATION MAP has been prepared for the proposed Feathepr-
Yuba Pro ject by tracing the elassificatlons in colors from the
two separate Butte & Yuba County maps. This color map is
mounted on a cardboard and is available for use, if desired,
in public meetings.

For feprohuction purposes, and for the apnlication of
Service Areas, a tracing of the composi te co;or map was made
with the total Irrigable Land shaded. The tptal irrigable land
has been planimetered by service areas. The!result af the
planimetering is shown on Table 1, Ultimite Vater Demand.

The State Office estimated that the average consumptive use

of the various crops which might be grown in the Foothill .res
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would -be 25.3 inches in depth per acre cultivated. It was alsol
assumed that such consumptive use should represent 80% of the
water applied in irrigation. The average consumptive use would
vary with altitude, from as much as 20" depth at the edge of the
Valley to 20" at the upper limit of cultivation. It was also
assumed that as much as 80% of all the land classified as
irrigable might ultimately demand water. These data were used
in estimating the ultimate water demand in Table 1.

After discussion with the Yuba County Farm advisor anmd the
directors of the Yuba County Wafer District it was estimated that
the present demand for water in the higher service areas for
which the water must be diverted from the Power Stream above
one or both of the proposed power plants is not likely to exceed
25% of the possible ultimate demand for a long enough period to
warrant the installation of power generators to utilize the re-
maining portion of the water which may ultimately be demanded
above the power houses, and that if a greater demand should
develop sooner the value of the water for irrigation could equal
the amount of revenue obtainable for npower, so that the
repayment of revenue bonds would not be impaired. Table 2 shows
an estimated probable initial water demand.

Table 3 covers the necescary diversi ons for supplying
existing water uses and 25% of the remaining estimated ultimate
water demand for the hicher service areas and a greater amount
for the lower areas. Below the Honeut Power House the amount of

water available from the Power Stream during the irrigation
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season will supply the estimi ted initial demand with the Honeut
Reservolir dam built only high enouth to act as an afterbay. at
any time when the irrigation demind warrants doing so, the entire
winter flow of the power stream below the Honcut Power House may
be made avallable for irrigation by increasing the storage capa-=
city of Honcut Reservoir, without diminishing the power revenue of
the system. all the power generated under this mMinimum Project"”
would be Prime Power & remain so, with no steam plant required.

The locations, elevations and canal capacities will be in-
dicated on prints from tracings of the varioqs U.S.G.S5. Quadrangle
Maps involved. These tracings show the section lines, the main
roads and streams. From these prints the canals may be transferred
0 UeSeC.S. quadrangle Maps by any one interested in thelr own
particular locality.

Thether or not the ultimate water demnd for the Feather-Yuba
Foothill asrea will follow the pattern of the Land Claesification
.Map, only time can tell. However that classification covering the
entire area and made by a public agency of the State is certainly
the best available relative measure of the ultimite needs of the
various service areas.

Taﬁle 1 indicates this relative need for water by the
two counties involved is as follows:

Butte County 70,600 4.F.

Yuba County 95,500 a.F.

 Total 166,100 a.F.
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analyses of U.S.G.S. Water supply records and a preliminary
estimate of the dependable and available dry period water supply
(1929-34) indicate that there is available from the sources used in
the "Minimum Project" now under consideration and the local foot-
hill drainage areas the following dependable water supply.

From high level sources
sufficient for the needs of the

Clipper Mills Service area 7,400 A.F.
From the "Minimum Pro ject" 181,200 A.F.
From the Honcut Drainage area 10,000 ALF.
From French Dry Creek Dralnage area 350,000 4.F.

Total 208,600 a.F.

There 1s yet to be studied the economic advisability of
adding a possible 11,800 4.F. from Fall River and South Branch of
Middle Fork which was suggested in the State Water Plan. Also the
economic advisability of building an Indian Valley Reservoir on
North Yuba, suggested by private interests some years ago. Such a
reservoir could supply the water dem:nd of the existing P.G.&E
Power Plants on the Yuba River and permit the diversion of the low
ﬁater flows of Canyon Creek and Slate Creek thru the Feather-Yuba
Project. That would increase the flow thru the Power Stream by
about 40,000 ai.F. thru the 1929-34 dry period.

Respectfully submitted,

E- ihe B&iley
Consulting Enginecer

EaB: jf
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SECTION 1. INTRODUCTION.

AUTHORIZATION & HISTORY: This report presents the results

of a preliminary investigation and study of the feasibility of
constructing a combined irrigetion and power aevelopmeﬁt project
in Upper Yuba and Butte Counties for the benefit of both Yuba
and Butte Counties and the people residing therein. This
investigation and study was made at the request of the Yuba
County Water District.

The general idea of such a development is not new. The
California State Engineer and his representatives have made
extensiva studies of the water resources and land use
possibilities in this area and have formed a general plan of
the ultimete possibilities of such & development., The Oroville- '
Wyendotte Irrigation Districf has speat considerable money, time
and effort in the investigation of a power project that would
utilize much of the water resources of the area and would benefit
the Oroville-Wyandotte water users in lower Butte Couanty. The
services of an excellent consulting engineer were retained for
" this investigation end comprehensive report was issued in
hovember of 1950, This latter project has now reached an
advanced plaﬁning stage.

The U. S. Bureau of Reclamation has made preliminary

investigations of the watersheds with which we are conceruned
in conjuuction with the Central Valley Project, Feather River

Division - Wyandotte Unit. Although these iavestigations were



preliminary in nature, a reconneissance geology report of the
damsites herein considered, prepared by Geologist R. L. Gamer
in 1949, has proved helpful in this investigation.

A brief history of general water developmeat in Yube

County is as follows:

The farm bureau was organized in Yuba County in 1918.
Willlem Harrison was appointed as farm advisor on a coopera=-
tive basis with the University of Celifornia, U. S. Department
of Agriculture and Yuba Couaty. In Mr. Harrison's annual
report of December 1918, he reported to the University that
farmers of the county felt the need for more irrigetion water
and more irrigated crops for satisfactory economy in the
county. Secretary Lane was contacted and a request made that
the U. S. Department of Interior and Reclamation Bureau make
a survey of possible lncreesse in irrigation water and water
storage in the mountains. At that time the bureau had no
funds allotted for this work. The 1919 census showed 20,773
acres under irrigation in Yuba County. The area of Yuba
County is reported as 408,000 acres, this meaning approximately
five percent of the county was under irrigation. At various
times through the years, the mattér of Irrigeation water was
taken up with committees and estimates made of possible
reservoir sites, but no definite action taken,

In 1938, a program of work meeting weas held in Marysville
with 44 leading men in the county attending. This group

ineluded bankers, businessmen, farmers and representatives of



‘governmental agencies. The entire day was spent in analyzing
total possibilities of Yuba County in working out a long-time
plan for development. One of the most important subjects
placed on the program was a long-time study of all possible
sources of irr;gation water which could be developed for
use in Yuba County. Assistance was given the committee by
the U. S. Department of Agriculture Bureau of Agricultural
Economies with headquarters in Berkeley. J. Winter Smith,
irrigation engineer for the Bureau of Agricultural Economics,
made many trips to Yuba County and spent cousiderable time
in going through the mountain area to investigate possible
sourc¢es of water storage. In a preliminary report by J.
Winter Smith, he stated that further study should be made of
the areas known as the Yuba-Butte Ridge, iucludiug Little
Grass Valley, Lost Creek, Sly Creek, iew York Flat, French
Dry Creek, Houcut and other areas. Mr., Smith reported
possibilities that reasonably prieced irrigation water could
be stored in these areas.

Fach year at the annual program of work conference for
the farmers of Yuba County, the program of water studies and
development was one of the important subjects of the anaoual
program of work. Information was secured from various sources,
such as U, S, Bureau of Reclamatioun, State Division of Water
Resources, private engineers, the U, S. Bureau of Agricultural
Economics and various other sources for informatioa. This
information was compiled and a prelimianary étudy made of
thirteen reservoir sites, the data laegely being‘preliminary

from governmental sources.

e



The Yuba County Farm Bureau appointed a committee of 23
to make an active study of the water situation in the early
40's and the Chamber of Commerce of Marysville appointed a
committee. Later the Yuba County Board of Supervisors
appointed an irrigation investigational committee of five
from each supervisorial distriet--a total of 25 persons.
These committees worked together in trying to formulate a
plan,”under the General chairmanship of Fraunk Harding, who
devoted a great deal of time and effort to the work. Yuba
County Farm Advisor, ilerl D. Collins was a constant advisor
to the Committee.
' By 1948 the committees had made a decision that the
committee should file on water Sufficient to handle considerable
area. The investigation suggested that approximately half of
the county could possibly be irrigated. The program was set up
to endeavor to get between 50,000 and 60,000 acres und er
irrigation within ten years and to eontinue on the study and
filings on waters umntil an estimated 150,000 acres might be
put under irrigation. This committee later recommended that
the Board of Supervisors employ a part-time engineer to begin
preliminary studies. Engineer E, A. Bailey Was employed in
this position and assembled together much of the 1nformation
that led to the pPlan selected for study.

In 1951 the committee Tecommended that the county form.
a department of water resources aud employ a full-time engineer,
continuing to retain lIr. E. A. Bailey as its Supervisory

consultant. This was brought before the Bogrd of Supervisors

._,-4-‘,.



and the department established February 1, 1952. fThe data secured
from various sources by this newly formed department was
county-wide in nature covering general information for the
various projects on which the county had Tilings and desired
further preliminery studies. The information thus obtained
clearly indicated thet the formetion of a distriet would

be necessary to carry on the more detailed studies required

to promote and realize a definite project. This was
acconplished ia Juune of 1952 with the formation of the

Yuba Co. Water District, Nr. E. A.‘Bailey was then retained
s the Distriet's Engineer to work on their speeific detéils
along with his county-wide studies forAthe Yuba County Water .
Resourfes Board.

SCOPE: The investigation with which this report is concerned
has attempted to devise an economically feasible plan that
would conserve the water resources of the area for the ultimate
irrigation requirements of the suitable lauds in both Butte
and Yuba Counties, and that would provide as much power supply
&8s possible in drops through the system. Such a plan would
provide a prime power reveanue to offset the costs of eon-
struction and would provide irrigation water for the initial
Tequirements of lauds in upper Butte and Yuba Counties and

for lands in lower Butte and Yuba Counties without dependence

upon high initial assessments against irrigeble land.



SECTION 2, GEZERAL CONSIDERATIONS

NEED: The need for such & project has been keenly felt by
the people of both counties coucerned. The Oroville-Wyandotte
Irrigetion District has an immediate need for more storage
capacity in order to supply the irrigation demand in lower
Butte County. The people of Yuba County have a definite need
for irrigation water for the developme;; of their irrigable
lands. The benefit to the State as a whole would be great.
The large increases in population in the last few years have
left California with a shortage of power, a shortage of
production in deirying industries, and inebility to supply
the demand for many other agriculturel products. Development
of this project would be a step toward elleviation of that
condition.

The total area of Yubea County is 408,320 scres. The area
irrigeted as reported by the 1950 census is 39,947 aeres. The
irrigeted screage is approximately ten percent of the total for
the county. Land use surveys indicate that approiimately one-
half of the land in the county could be irrigated. Preliminary
studies of the entire county would indicate a possibility of
one-third, or 136,000 acres, which may eventually be success-
fully irrigated, if water can be secured at & reasonable cost
per acre.

Engineering studies by the U. 5. Bureau of Reclamation,

State Division of Water Hesources and the Yuba County Department



of Water Resources, show that winter run-off of rivers and
streems in or adjacent to the county, if impounded in reser-
voirs, would be more then suffieient to irrigate 136,000 aeres
of land. The major percentege of this land would grow
irrigated pasture crops.

The number of peoﬁle livihg on farms has shown a small
percentage of gain° The populetion of the incorporated cities
has made & small gain, while the small landholders, of
approximately one to five acres outside of the cities and not
farming, have increased many thousands in numbers, This
situation hes greatly iuncreased the costs of schocls, charities,
hospitalization, pensions, lew enforcement and many other
items in the county budget, with comparatively little increase
in assessed valuation of the county. There is definite need
of a much larger county valuation to avoid further iuncreases

in the tax rate.

AREA COVERED & WATER REQUIRFMENT: The Foothill Area between

the Feather and Yube Rivers above Elevation 150 has been
classified as to suitebility for growiug irrigated crops, by
the State Division of Water Resources.

A seperate classification was made for each county. A
LAND CLASSIFICATION MAP has been prepared, in coanjunction with
this report for the proposed Feather-Yuba Project, based on
the combined classification data of both Yuba aund Butte
Counties.

The total irrigsble land has beeu computed by service

areas. The results of this computation is recorded ia Teble 1,

Ultimate Water Demand.



The State Office estimates that the average consumptive
use in the Foothill Area would be 25.8 inches in depth per acre
cultivated. Sueh consumptive use should represent 80% of the
water applied in irrigation. Thé average consumptive use
would vary with altitude, from &s much as 30" depth at the
edge of the Valley to 20" at the upper limit of cultivation.
It was assumed that es much &s 80% of all the land classified
as irrigadble might ultimately demand water. This data weas
used in estimating the ultimate water demand recorded in
Table 1.

The ultimate water demand for the Feather-Yuba Foothill
Ares may not follow the pattern of the Land Classificatioa
Map, however, that classification cavering-thé entire area
undoubtebly gives a fairly reliable overall 1ﬁdex to the
ultimate demand along with a measure of the ultimete needs
of the various service areas,

Table 1 indicates this relative ultimate need for water

by the two counties involved is as follows:

Yuba County 95,500 A.F,.
Total 166,100 A.F.

Anelyses of U.S.G.S. water supply records and &
preliminary estimate of the deﬁendable and available dry
period water supply (1929~34) indicate that there is
aveilable from the sources used in the "Minimum Pro ject®
now under consideration and the local foothill drainagé

areas the following depeadable water supplys



LITTLE GRASS VALLEY DAMSITE .

LITTLE GRASS VALLEY RESERVOIR




From high level sources
sufficient for the needs of the

Clipper Mills Service Area 7,400 A.F,
From the "Miuimum Project" 161,200 A.F.
From the Honcut Drainege Area 10,000 AT,
From French Dry Creek Drainage Ares 30,000 A,F.

Total 208,600 A.F.

It has been concluded that the demand for water in the
higher service areas will not exceed 25% of its ultimate
demand for a period sufficiently long enough to emortize the
cost of construction. Table 2 shows the estimated initial

water demand.,

WATERSHED: Studies made by the State Engineer's O0ffice and by
the U. S. Bureau of Reclamation indicate the watersheds most
able to supply the needs are those of the South Fork of the
Feather River and of part of the North Fork of the Yuba River.
Topography, yield, and distances have further reduced these
possibilities to certain damsites and diversiou works, located
in such & manner as to meke development sn ecomomic feasibility.
These sites are well kuown and, as mentioned earlier in this
repor t, much preliminary study of them has been douse by others.
Detailed descriptions of the rainfall characteristics, type of
land in the watersheds, cover, etc., have not been included in
this report since excellent material is aveilable in listed

references for these descriptioas.

POWER DFMAnD: There is at present a definite demand for more

hydroelectric power'in California. This is reflected in the



large construection program now under way for the Pacific Gas
& Electric Compeny and in the abilipy of the Buresau of
Reclamation to sell all the power 1£'can produce. The
westwerd movemeat of so called "heavy" industriesihas
created a large demand for more power. The activities of
the Atomie Energy Commission in the State of .evada has
brought the Federal Govermment into the market for electrie
power from California. The recent contract between the Oakdale
and South San Joaquin Irrigation Distriets and the Pacific
Gas and Electric Company is also an indication of the ex-
Panding market for electric power. There is,.therefore, no
reason 10 doubt the marketability of.power produeed by this
project, if at a reasonable figure in line with other recent

power contracts.
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SECTION 3. ENGINEERING DATA.
PROJECT FEATURES: After an extensive study of the land

classificatibn maps of the areas concerned and of the many
alternate methods of developing the minimum tatal yield of
the available water Tesources, the following features are
proposed as a minimum requirement for the initial development
of the area. Within each main feature there have been
investigations of alternate conduit routes, dam heights and
locations, eonstruction methods, and construction and financing
possibilities,

1. .A storage reservoir and dem at the Little Grass
Valley damside on the South Fork of the Feather River in
See. 31, T, 22 N., R, 9 E., M.D.B&u,

2. A diversion dam on the So. Fork of the  Fegther
River in Seec. 29, T. 21 Ne, R« 8 E,, and a tunnel or counduit
to Lost Creek Reservoir from this diversion.

3¢ A diversion deam on Canyon Creek in Sec. 10, T. 20 Nauy
R. 9 E., and a diversion tunnel from the diversion dam to
Slate Creek.

4., A diversion dam on Slate Creek in See. 1, T, 20 Ko o
R. 8 E., end a diversion tuunel to carry both the Slete ang
Cenyon Creek water to the proposed Lost Creek Reservoir.

5. Lost Creek Dam and Reservoir. Dam in Sec. a4, 2. 80 No,
Re ¥ B,

Chaldenge Power Development. Power House in See. 18,

T. 19 l‘l., Rp 7 E..



7. Hoacut Power Devebpuent. Power House in Sec. 18,
Te 18in., B0 E,
8. The following iuitial Irrigation works;
L. uew York Flat ieservoir. Dam in Sec. 25,
Ts 19 N., B. 6 E,

Rackerby Canal.

Dobbins Canal.,

=l =
.

. Homecut Afterbay.
E. Bangor Canal,

In general, these features follow the comprehensive
plan of the State Engineer with the difference tlmt this plan
is proposed as a minimum plan, economiecally feasible, for
the initial needs of the ares conecerned,
YI¥LD: Although no stream flow records exist for all of the
drainage areas with which we are cOucerned,’excelleut records
have been kept by the U. S. Geological Survey of the flow of
the north Yuba diver uear Goodyear's Bar aud of the flow of the
South Fork of the Feather liver near La Porte. The Pacific
Gas and Eleetric Company have records of the flow in the
worth Yuba River at Colgate Powerhouse Head Dam and of the
stage pf Bullard's Bar Reservoir on the Lorth Yuba River, By
comparing drainage areas, aund cover, aud by the use of au
isohyetal map showing the distribution of reinfall in the
Sierra .ewvada, good estimates of the probable yield of the
proposed system have been made. It is en accepted fact,

borne out by rainfell and runoff records kept by the State

Division of Water Resourees ang the United States Geological



Survey, that the worst dry period that has cecured ia the
past one hundred years is that six vear period between 1929
and 1934. It is upon this six year dry period tlet the
M lowing yield figures are based aud such a basis should
allow a suitable margin of safety for design. It is to
be expected that the vield so determined will be s minimum
Yield eaud in other years a surplus of water at all diversion
and storage points will exist. With these facts in mind, a
Summary of yield data for the various parts of the system is
as follows:

(1) Little Grass Velley Reservoir Drainage Area:
D.A, = 27.3 square miles. Records Were kept of the flow of the
"~ South Fork of the Feather River neer La Porte by the U. S.
Geological Survey through most of the dry period aud estimates
made by the U. S. Bureau of feelamation for the damsite

drainage area form ~a-good b351s for determluiug the Jield.

4 storage of 50,500 A.F. ang & gross yield of 57 000 A,F. less
3,000 A.F. for Summer flow and evaporation w111 vield 54,100 A.F
net supply, on a 4 month draft basis. An edditionel 2600 A.F.
of spilleq water can be picked up downstream by.the South Fork
Diversion System,

(2) South Fork of the Feether River betweeu Little Grass
Valley lteservoir snd the South Fork diversion:

D.A, = 11.8 square miles, By comparisom with the data
available for the L.G.V. drainage area it is exvected that
this portion of the system will yield 16,600 A.F.

(3) Canyon Creek Drainage Ares:

D.A. & 359.9 square miles, By comparisom with the data

_13.—.. aa



available for flow in the worth Yyba at and below Goodyear's Bar,
pro jected monthly and daily flows have been conputed. Downstreem
prior rights of the racific Gas aud Blectric Coupany are entitled
to all of the dry mouth flow. However, flood waters in the wet

months will allow a yield of 42,800 A.F.

{4) 5Slate Creek Drainage Area:

D. A. = 47 square miles. By au iuvestigatiou similier to the
Canyou Creek study, the yield will be 51,500 A.F.

(56) lost Creek Dreinage Area:

D.A. = 30 square miles. From records kept by the U.S.G.S. from
October 1929 through September 1941. (corrected for storage and
diversion) and from records of the U.S.G.S. for flow in the South
Fork of the Feather at EBaterprise from OCctober 1920, through Sept-
ember 1929, aud from Uctober 1941 through September 1945, an anaual
yield of 40,006 A.F. can be expected.

_(6) wew York Ilat seservoir (iacludiag water picked up from
Freach ury Creek and Costa Creek):
The entire Lraioage areea aiove the Drownsville gege will yield
11,400 A.F., with 14,000 A.F. Storage. However, by building min-
imun storage at new York Flat aud the Chelleuce Afterbay, a yield
of 7,500 A.¥, is expected for the minimum plan.

The yield of the couaponent parts of the total dreinage area
concerned is aetailed by accompaayiug Tlov records aund mass dia-
grams (Appendix 1). Operastionel charts showing the inflows and re-
leases at each of the proposed reservoirs during the 1929 - 1934
ury reriod are also iucluded. A summery, Teble 4, shows the system
operation on an aunuual basis for the dry period, with all diversioas

and losses indicated.



Table 3 covers the necessary diversions for supplying
existing water uses and 25% of the ultimate water demand for
the higher service areas and the present estimated demand for
the lower areas. Below the Houncut P.H. the amount of water
available from the Power Stream duriog the irrigation Season
will supply the estimated initial demand with the Honecut
Reservoir coustructed only to act as an afterbay. At any
ltime when the irrigation demend warrants doing so, the entire
winter flow of the power stream‘below the HOncut P.H. may be
made available for irrigation by inereasing the storage
capacity of the Honcut Reservoir, without diminishing the

bower revenue of the system.
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LITTLE GRASS VALLEY AESERVOIR: This is a well known reservoir

site and has been recognized by almost every water development
study made of the region. It is sn integ;al part of the Oroville
Wyandotte Irrigation District's present plan for development.
The coasulting eugineer now emnployed by the 0. V. I; D. has made
an advenced planning study and cost estimaete of this feature whiech
is used as e basis for estimates included herein. An independent
study of yield and area-capacity curves has been made and they have
agreed very closely with those made by the 0. W, I. D. engineer.

This damsite waes known by the Bureau of Reclamation as
Rimrock Damsite. Under this name the reconnaissance geology
pertinent to the site and nearby construcfion materials is de-
scribed in lir. Gamer's report for the Bureau of Reeclamation,

Topography of the regioan is shown on the U.S.G.S. "American
House" quadrangle at a scale of 1:24000 with a 25 foot coutour
interval. A reservoir site map was made for the U. 3. Bureau of
Reelemation by Fairchilde Aefial Surveys in 1946. Ares capacity
data is baséd upon this map, which is on a scale of 1 inch equals
400 feet with a 10 foot coamtour interval. A reproductién of the
area capacity curve is shown in Plate 5.

The 0.W.I.D., in their preseut plan of developﬁeut, have
proposed a roek fill type of Structure, built to 50,500 acre
feet capacity. This writer concurs with this in general; howe
ever, & saving in the required eapacity of Lost Creek leser-
- voir could be attained by building Little Grass Valley to a

capacity of 60,000 acre feet, since storage here appears toe
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be more ecouomical iun the top portion than similiar storage

at Lost Creek. This should create no operational‘problems.

It is believed further that field investigations necessary
before construction may show that an earthfill dam would be
possible, with a saving in coustruction cost. This possibility
is dependent upon the location of sufficient quantities of
impervious core meterial and pervious blanket materisl.

Lo major problems are anticipsted in obtainiug owneréhip
of the reservoir area or in obtaining necessary rights of way
for coastruction.

Preliminery cost estimates, as shown in Teble 6, are
based upon the 0.,%.I.D. pla& for a rockfill type of dem at
50,500 A.F. capacity, as are the yield figures in Taeble 4,
and the operational chart figures in Appendix [o. 2.

SOUTH FORK DIVERSIOW SYSTEM: This diversion dem and tunnel,

together with the necessary headworks are also eommon to both
this plan end the 0.¥W,I.D. plan. The 0.W.I.D. engineer has
made advanced plauning designs and estimates as he has for the
Little Grass Valley Réservoir. In conjunction with this re-
port, the hydraulic data, tunnel size and dam location has
been checked and found to be the ssme as is contemplated by
the 0. W.I.D.

Preliminary cost estimates, shown in Table 6, are based
upon the 0,W.I.D. plan and upon geological notes made from a
study of the Geological Folio Maps of the Bidwell Bar énd
Downieville 30' U.S.G.S. quadrangles. It appears that this
tunonel will be in granite all the way. Probably oaly 10%
will require coancrete lining.
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CANYON CREFK DIVERSICw SYSTEM: There exists on Canyon Creek the

possibility of creating a storege reservoir with a minimum bore
diversion tunnel, or & diversion dam with a tunnel large enough
to carry the entire available flood flow during the wet months
with very little loss. Canyon Creek does not have a good damsite
which would sllow economicel storage and so a detailed comparison
of storage costs versus tunuel eunlargement costs has been made.

Aesults of these comparisons show uo need for storage on
Canyon Creek if a 510 cfs tuuunel is bored. This appears the most
ecounomical constructioa.

The diversion dam should be of large enough capacity to S s
level out a 24 hour flow during‘ggg; melt periods when the hourly 4’//#
variations are large. Inspection of recording gage records kept
by the nevada Irrigation Distriet of the flow past llilton Heser-
voir, a similiar type of structure in a similiar spnow melt area,
show that the daily flow fluctuation is from 80% of the daily
average for a 12 hr. period to 120% of the daily average for the
next 12 hr. period. Au iucrease of 20% over 510 cfs is a total
of 102 acre feet in 12 hours. This would be adequate dam capacity.

Expected yield takes into account the tunnel and diversion
dem capacities.

The 7.S5.G.5. “GoadyearﬁBar" Quadrangle at a scale of s e
1:24000 shows the possiblé locations for the diversioa dam,

The damsite is showu to be at elevation 3810 ia streambed.
~»0 check surveys have been rua into this area and the exact

location of the diversion weir has not been chosen. 1t would
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be a low concrete overpour type of structure, probably not
exceediang 30' in height. o major coanstruction problems are
anticipated in this roeky terrain. The exact location of the
dam is debendent upon gainine maximum head to reduce the
diameter of the tunnel to Slate Creek. Present paper location
gives an inlet elevation 3820 and outlet elevation of 3650
for the tunpnel, with a length of 22,150'.

The geological study shows that this tunnel will be in
Greenstone, Granije and Slates. One mile may need support
and lining. Some water may be encountered in the slate at e
the lower end during construction.

Cost estimates for the dam and tunnel are as shown in

Table 6.
SLATE CREEK DIVERSION SYSTEM: A similgr type of structure

is contempleted here as for Canyon Creek and a diversion dam
with a 1020 cfs capacity tunnel will satisfy the requirement.

The diversion dam should form large enough storage cap-
acity to level out a 24 hour flow of Slate Creek during show
melt periods when the hourly variations are large. 120 A.F.
should he sufficient.

Topography is given by the U.S.G.S, "Strawberry Valley™
Quadrengle at a scale of 1:24000. A 50' concrete overpour
dam is contemplated, based upon this topography. As for the
Canyon Creek Strueture, field surveys will have to be made
to determine final elevations.

The tunnel required will be of 13% foot unlined bore and

will have a length of 14,100 feet. It will lie im Graanite,



Serpentine and Greenstone. Approximately 1 mile will need
support and lining in the Serpentine. Some water may be
encountered in the Serpentine.

Cost estimates for the dam and tunnel are as shown in

Table 6,

LOST CREFK RESERVOIR: The damsite herein considered is loecated

approximately 1200 feet downstream from the existing coacrete
erch dem of the Oroville-Wyesndotte Irrigetion District amd is
also known in U, S. Bureeu of Reclemation reports as Mooreville
Demsite. In general this is a heavily forested region with a
deep soll overlying serpentine and amphibolite bedrocks. A
deseription of general recounnaissance geology is given in Mr.
Gamer's report to the Bureau of Reclamation,

Aree-capacity curves for the reservoir area were prepared
by Mr, E., A, Bailey from recent U.S.G.S. Quedrangle Maps. The
maps were made from merial photogrephs teken by Fairchild Aerial
Surveys, Inc. for the U.S. Bureau of Reclemation.

This is the largest single structure in the entire development
plen. In order to develop the yield of all the watersheds de-
sired in this projeet, & high earth fill dem is contemplated.,
After study of the combined mass diagrams there appears two or
more alternatives in dem height to study from en economy view=-
point. The physical features of construction offer no grave
problems at any height up to the meximum et spillway lip
elevation of 3535 feet and dam erest at 3550 feet. Two
alternatives are concerned with the downstream economy of the
Challenge power development. One alternative is to Start this

power developument system from & tunnel inlet near "Eagle Gulch"



in the proposed Lost Creek Reservoir inundated area at an
elevation of 3336 feet. This elevation of tunpel inlet leaves
a deadwater storage in Lost Creek deservoir of 18,000 Acre
Feet and gives an 800 foot hesd gt Challenge Powerhouse. An
alteruative would be to take out of the bottom of Lost Creek
rieservoir near the dam et aun elevetion of 3200 feet. This
alternative would allow decreasing the required storage by the
18,000 acre feet with no decrease in developed yield.

Decreesiug the storage by 18,000 acre feet means that
the necessary dam height cen be decreased snd a saving of’
dam mass will be possible.

There are other advantages of this low level outlet.

The gain in available head in the Slate Creek and sSouth Fork
diversion tunnels will decrease their required size and costs.
The tunnel at this low outlet can also be enlarged and inte-
grated into the emergency outlet system for flood flow during
copstruction. Another advantage is & more ecouomical forebay
site for pesking water obtained at the lower forebay elevation.

Disadvantages are the increased excavation in the off-
the-side spillway and th® loss of head at Challenge Powerhouse.
The low level outlet appears more ecouomical and has been used
for estimates and preliminary plaus.

The operational chart gives a required storage of 140,000
acre feet for Lost Creek Reservoir with 50,500 acre feet cap-
acity at little Grass Vglley deservoir. This could be safely
reduced to 130,000 acre feet if Little Grass Valley deser-
voir was raised to 60,000 acre feet. At 140,000 acre feet

capacity, the area aud capacity curves show a water
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surface elevation of 3508 feet and, &llowiug 12' freeboard,

the top of dam would be at elevation 3520. As in the case of
Slate and Canyon Crecks, no check levels have been run iu this
vicinity. U.S5.G.S5. sheets show the stream bed at the.axis-to
be at elevation 3180. Using this figure the height of dam will
be 340 feet maximum.

No diffieulty is anticipated from foundation material.

The dam will overlie amphibolite bedrock which is hard,
competent and watertight. Grout take should be light. Maximum
stripping for cutoff should be 35 to 40 feet at dam crest for
each sbutment and grow less as the streambed is approached.

An abundance of the red silty cleay of the region is
availeble for impervious core material. Soil tests prepared by
0. J. Porter aud Compeny of Sacramento show that this material
is entirel& sultable for core material for en earthfill dam.

A preliminary dam section has been chosen aund enalyzed by
the "Swedish Arc" method of anelysis, as required by the State
Department of Safety for Dams, and has been found to be adequéte
for preliminary estimating of quanities.

Gravel and rock suitable for quarryiung, for the toe drain
end gravel blankets of the dam, are available within economical
haul distance of the site.

The spillway proposed is ideal for an earthfill dam, beiug
an off-the-side type, spilling inte "Owl Gulech". 1t 1a antici~
pated that proper operation of the diversion headworks will
offer almost complete control of all inflow to the reservoir
except from Lost Creek Drainage Area and therefore oaly

extraordinary flood counditions in Lost Creek will cause large
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flows to be discharged over this spillway. There will be
some erosion control necessary below the spillway in Owl
Guleh but there are .o improvemeats or structures that would
cause a hazard.

An operational chart is iacluded in Appendix 2 upon which
all inflows, drafts, evaporation, aud fish relcases are shown.
This chart is based upon the 1929-1934 dry period. A pre-
liminary desigu sheet, Flate 2, shows the dam section, area-
capescity, curves and general plan. Preliminary cost estimates
are as shown in Teble 6. 7

CHALLENGE POWER DEVEIOPHMTNT: The main outlet at Lost Creek

Reservoir will be from & low level through an enlarged section
of the existiung tunnel leaving very little deadwater in the
reservoir. The coandult beyoad the reservoir outlet will coa-
sist of a tunnel for the first sectioun, comprising some_lﬁ,soo
feet éf new tunnel. A stilling basin and/or other energy dis-
sipating instellation will be neceséary between the outlet and
the tunnel entrsnce because of the high operating head. .0
difficulty in tunneling is anticipated end 3/4 of a mile of .
lining should be all thet is required. It is probable that the
enlarged sectiou of the existiug outlet tuuanel can be used for
diversion of stream flow duriug constructiOu;

it o ! possibie alternate for the first tunnel section is

20,000 ft. of bench flume aud some 5000 ft. of canal, meetiﬁg‘

the second section near Oroleve Creek where the tunuel outlet
is proposed. & disadvantage of this bench flume coustruction
is the possibility of slides in the broken country along lost
Creek. An advantage is the saving of probably $1,000,000 in
construction cost. Preliminery cost estimates have assumed

that the tunnel sectioun will be used.
e ! R e



From Oroleve Creek, the second section of conduit will
consist of an open, unlined canal througch the deep soll of the
region. Cross slopes will average less than 20 percent. Cou-
veyance losses should be very small in this impervious clay soil.

The first canal sectioun ends at & siphou wear Woodleaf.
This siphon will have a profile length of 1200 feet and will
consist of a steel pipe, 90 iuches in diameter. Some comerete
saddles will be necessary, aud councrete iulet and outlet
structures. Maximum head on this siphon is 48 feet.

From the Woodleef Siphou to the proposed forebay will be
a canal similear  to the first eanal section approximately
4000 feet in length. Cross slope should not exceed 20% and
the-couVeyance loss will be small iu this impermeable red clay
soil. Very little rock excavation will be necessary.

The forebay site is a bowl shaped pocket that drains in-
to Indian Creek from the north. Excavation of the uphill por-
tion of the forebay site will iucrease capacity end provide
fill material to form the downhill dike section across the low
side of the boWl. 900 acre feet of storage will be provided
fow peakiuglgt the Challenge_powerhouSe.

The peunstock from the forebay to Challenge powerhouse will
consist of one section ian lined pressure tuannel and oue section
in steel pipe laid ou the surface of the ground. Pressure
tunnel will be a circular secﬁion, inside of which is & %"
steel liner. Concrete will be placed between the steel liner
and the tunnel walls. The penstock pipe on the surface of the

ground will. consist of 90" diameter steel pipe.
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The proposed Challenge Powerhouse will be located in
Golden Gete Ravine near its junction with Costa Creek.
Taejlwater elevation will be 2430. It is proposed that a
draft tube will allow the powerhouse %o be raised cousidersably
above tailwater, allowing future decrease in operating head
if downstream counditioas require the tailwater to be raised.
Installed capacity will be 23,000 K. W,

An afterbay of 800 aere feet capacity is proposed on
Costa Creek which has a good site for a coucrete overpour
type dam.

Flew through the powerhouse and other preliminary

power plaut data is given in Table 5. Cost estimates are

as given in Table 6. Preliminary design drawings ere shown

oia Flate 3.
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HOWCUT POWER DEVEIOPMENT: An earth canal from Challeage

afterbay to the proposed wew York Flat .esevoir comprises
the first section of conmduit. It will be mostly iao
impemious clay soil end will require little rock excavation.

inew York Flat Reservoir is described in a later section
on Irrigation VWorks and will be used to store enough water
for summer irrigation diversion. From wew York Flat a capnal
leads to a Siphon, 1000 feet long across French Dry Creek.
From this Siphon a canal section goes around Ruff Hill to
enother Siphon across Dry Creek to Hansoaville Hill, aud
then around Hensonville Hill in canal to a forebay unear the
top of Hedge Hill. Pressure tunnel and penstock of a total
length of approximately 9800 feet carry the water down to
Honcut Powerhouse on Honcut Creek. Tallwater elevation will
be 915 feet. Installed capacity is expected to be 39,000
K. W, and total head without losses will be 139l feet.
Preliminary power data is given in Table 5. Cost estimates
are as given in Table 6. Prelimiuery layout and design
drawiags appear ou Plate 4.

Honcut Reservoir, described under Irrigatioan works,

will act as the afterbay for this powerhouse.
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IRRIGATION WORKS

A, LEV YOSK FLAT RESERVOIR: New York Flat Reservoir would

be constructed ounly high enough to store the amount of water
needed for initial irrigation diveréion, This storage would
eonsist of a portion of the winter runoff'from the drainage
basins of new York and Costa Creeks, along with the suf-
ficient water from the winter_poﬁér releases at thé Challenge
Power House to mateh an equel amount to be diverted from
the power stream for irrigation during the summer monihs.
Reservoir operation would be sueh that the power stream
reaching the Homcut Forebay ﬁoulﬁ remain uniform throughout
the eutire year, while the diversions forirrigation would -
follo& the seasonal demend.

Irrigation demand iill require an initial storage
of 12,000 acre feet, which can be developed by an earth-
fill dam of 90 feet maximum height. At this height, the
maximum water surface elevation is 2373 feet and brest
length is approximately 880 feet. 'Ccnstruction materials
‘are available nearby for this type of structure. Much of
the preliminary recoannaissence of the damsite area has been
done by others. The damsite is also kuown as !ha#
Damsite to the Bureau of Reclamatiou. |

B. RACKERBY CANAL: This canal is to be eonstructed with

an initial capacity of 18.6 cfs. and a length of 10 miles.
It will return to the Forbestown Diteh sufficient water

for Kelley Hill and other high ridges in Butte County
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which can only be reached by siphon from Lgke Wyandotte.
The water is returned to the Forbestown Diteh after it
hes passed thru the Challenge Power House, thus devéloping
some power yield, _

The initial diversion will allow 30% more water for
the areas now being irrigated and will be suffic;ent for
25% of the estimated ultimate demsnd for Service Area "BF
and that portion of "G" that lies oﬁ the north side of
Honeut and Dry Creeks not irrigated at preéent. |

C. _DOBBINS CANAL: This canal, with initial capacity of

18.4 efs., is planned to carry 25% of the estimated ultimate
demand of that portion of Service Ares "G" east of French
Dry Creek. It would leave the power conduit at the
northeasterly end of the Ruff Hill siphon and extend around
Ruff Hill about 10 miles to the head waters of Dobbiuns Creek,
Dobbins Canal is considered as a main cawnal for Area "Gn
from which water users associations or other mutual organ=
izations may construct laterals to reach all parts of the
Dobbins ‘end Oregon House areas,
It would be possible to deliver from this canal to
the Browns Valley Ditch, the relatively small amount of
water needed for the three ranches now using water below
the section of that diteh in the Yuba River canyon. Such
delivery would allow the Browus Valley Irrigation District
to lease their entire 47 cfs. of their ecanal to the P.G. & E,
for power use, in ease that district builds the Virginis
Rench Reservoir to supply the ma jor portion of their distriect

whieh lies in the lower foothill area.



D. HOLCUT AFTERBAY: In order to provide a minimum necessary

Tegulation of releases below the Hoacut powerhouse, an
afterbay of 400 aecre feet is required. Such a regulatory
storage could be obtained by an earthfill dam for which
materials are available right in the streambed aud ad jacent
hillsides.,

4n excellent site for a small earthfill dam is
available below the powerhouse and above the Well Kknown
Honcut Damsite. The site is at streambed elevation of
825. Powerhouse tailwater limits the maximum watersurface
to 915 feet and the necessary freeboard fixes the dam
crest at 925 feet. Crest lengzth would be 800 feet aﬁd
maximum height 75 feet. An off-the-side spillway as
part of the structure can be developed With-a reasonable
amount of excavation.

This afterbay will serve as & diversion point for
the Baungor Canal to the uorth and any future cagals ta

the sough.

¥, BANGOR CANAL: A canal to provide irrigation water

to the Oroville Wyandotte Irrigatioh Distriet lands will
have its diversion point at Honecut Afterbay. This canel
will provide for all the'O. W, I. D. present require-

ment below a grade contour of elevation 915 at Houcut
Creek and approximately 835 at the head of the Oroville
Lateral north of the Mt, lda Siphon; and will include
capacity for 30% initial expected increase in water demand.

O. W, I. D. requirements that are sbove this grade contour
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will be srved by the Rackerby Canel--Forbestown Ditech
system diverted at .iew York Flat.
Capaecity of the Bangor Canal will vary from
65 cfs. at the head to 10 cfs. at its Junetion with the
Oroville Lateral. 4 summary of the component parts of
the eutire length is as follows:
Section 1. Honcut Afterbay to Bangor Diteh
35,000 lineal feet at 65 cfs capacity
Seetion 2. Bangor Ditch to Owens Ravine
60,000 lineal feet at 52 efs capacity
Section 3. Owens Ravine to 0.W,I.D. Caual in Sec. 30,
T.d9 u.,'ﬂ.5 Ee
10,000 lineal feet at 26 cfs capacity
Section 4. O0.W,I.D. Canal to Oroville Laterél
25,000 lineal feet at 10 cfs capacity.
This canal will deliver present use water and
34 for added expansion to the existing Oroville Lateral,
the Wyandotte Lateral, and to the Palermo Ceansl above
Hillerest Divide to supply the ".orth DiteH' aud "South
Diteh™ of thet canel so thaf the existing Palermo Cansal
water may be used for expansion in Area "A-1nm,
The Bangor Cenal is plauned to deliver to the
existing "Bengor Ditch" twice the amount of weter wow
being used, and could be designed at a larger capscity if

necessary for the lande west and north of Bangor.
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Preliminary cost estimates for the verious
Irrigation Works are included ian Table 6 énd the sug=-
gested initial capacities are as shown in Table 3.
Preliminary layout and desigus are shown on the pertinent

plates listed in'the Table of Countents of this report.
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SECTION 4. CONCLUSIONS AmD_dECOMMEhDAIEQmS

ADEQUACY OF LATA: Vhile this report is of a preliminary

nature, most of the data used is Qf excelleat quality. Final
construction estimates will have to Ee based upon further
field investications. Becasuse of certaiu allowaices made,
however, the overall costs considered iu this preliminary
report should closly approximate those resultiung from the
final studies.

CONBLUSIONS: Upom the analysis of the information

contained in tables 4, 5, and 6 it becomes quite evideut

that the projeet as outlined is within the realm of economie
feasibility. All of the structural features required to
provide the projected power revenues indicated have been
included in the estimate, along with the principal irrisation
features necessary to supply preseut area demands and |
expected iuncreases for those lauds already irrigated and

the auticipated irrigation requirements of the lands that
will be made available for irrigetion with the realization
of the project.

The power revenues expected are based on ﬁha rates
recently established in negotiations between private electrie
vendors and certain irrigation distriets in California.

The prdgrém as proposed provides irrigation allotments
for the upper level portions of the area. This provision is
fundamental because these allotments will never again be
avéilable to the service of these areas if not included in

the initial development of the concerned resources.
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RECOMMILDATIONS: It is recommended that the program

selected for adoption be one that fully consideie the
ultimete requireﬁents of all the lands serviceaﬁle froml
the resources to be appropriated. The proper solution to
this problem lies in the joint participation of the two
existing districts in a comprehensivé program of planniag
and development. Also considering and emcouragiang the
1nclusioﬁ into one or the other of these distriets all of
those lands within the area suitable for irrigation but
not yet included in one of the districts. The project as
outlined in the foregoing report is one that satisfies -
the minimum requirements of such a program.

It is further recommended that the followi ng programs
be set up for future study as a means of supplgmenting the
foregoing minimum plan as presented:

1. A4 study of other projects for the lower lauds of Yuba
County should be made with the possibility in view of
firming the water supply for the Bullard's Bar Power Plant
on Lorth %uba River so that all the Prior Right waters
of Canyon & Slate Creeks can be ineluded in the Feather~-
Yuba Project. _

This could add at least 30,000 A.F, more water to the
project, increasing the iustalled capacity by 10,000 K% and
the addition of 50,000,000 KiH of firm euergy.

2. Some study should be givei to the possibility of
adding some 12 or 15,000 A.F. of water from Fall River aad

South Eraanch,

=



3. Studies should be made to determine the depend-

able revenue from sales of irrigation water.
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APPENDIX NO. L
_YIELD DATA

Little Grass Valley Reservoir
South Fork Uiversion
Cenyon Creek
Sla te Creek.
lost Creek

Freuch bLry Creek at browusville
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LITTLE GRASS VaALLEY
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- LTTTLE GRASE V.LLEY
(ACCUMULATED) RUN-OFF OF SOUTH FORK FFATHER RIVER NEAR LA PORTE
i Unit 1000 4. F. - Drainage area 27.3 ©q. Miles
From USGS Record & USBR Est.

WATER

YEAR OCT. NOV." DEC. JaN, FEB. MaR. APR. MaAY JUNE JULY aUG. EEPT.
1921-22 0 0 2 4 13 19 33 62 83 85 85 85
1922-23 85 86 02 o7 28 102 LI 129 133 133 134 134
1923-24 134 134 134 @ 134 140 142 146 148 148 148 148 148
1924-25 148 149 150 150 72 L7 191 205 208 208 209 210
1925-26 210 210 210 212 224 227 243 250 251 251 251 251
1826-27 252 260 264 268 290 299 316 354 342 342 542 343
1927-28 343 348 351 354 359 383 - 2985 403 404 404 405 405
1928-29 405 405 406 406 408 412 419 435 439 440 440 440
1929-30 440 440 453 456 461 468 486 498 500 500 500 500
1930-31 501 501 501 502 504 510 517 520 520 521 521 521
1931-32 52l 52l 8523 525 526 534 549 572 582 583 583 - 583
1932-33 583 583 - 583 584 584 585 591 603 613 613 614 614
1933-34 614 614 815 619 624 631 638 641 641 641 642 642
1934-55 642 643 644 649 631 656 682 705 714 714 714 714
1935-36 714 -+ 719 715 727 746 753 770 786 792 793 793 794
1936-37 794 - 794 794 794 798 806 819 845 854 855 855 856
1937-58 ° - 886 862 880 8684 008 927 943 974 996 097 998 998
1938~39 998 999 999 999 - 1000 1003 1013 1019 1020 020 1020 1021
1939-40 1081 1683 1021 1036 1057 1076 1091 1097 1099 1099 1099 1099

1206 1206 1206

1940-41 1099 1100 - 1109 1124 1140 1149 1167 1196 1204



€V

Year
1927-28
1928-29
1929-30
1930-31
1931~-32
1932-33
1933-34

1934=35

Nov.
2.4
0.1
0.0

OI2

0.1
0.0
051
0.6

Note:

Runoff Factor= 1l1.8

SOUTH FORK FEATHER RIVER DIVERSION

11.8 S UARE MILES DRAINAGE AREA

Runoff available for diversion to Lost Creek Through Tunnel

(Months of November through JunesBntire stream flow
for months of July through October left untouched to allow for
fish propagation)

Dec.
1.1
0.2
5.5

-0

0.6
0.1
0.5

9.5

wuantities of
drainage area factor

27 .3

Jan.
l.4
0.2
1.3

0.4

0.9

0-0

1'7
2.1

thousands of acre feet obtained by multiplying a comparat ive

Feb.

2.2
0.8
2.3
0.6
0.6
01
2.3
0.8

Mar.

10.2
1.8
2.8
2.9
3.2
0;4
3.0
2.1

Apr.
S.2
3.0
Tio'l
2.8
6.4
2.7
2.9

2 A

May
SeB
6.8
5.0
145
10.1
5.0
Y2
10,1

June
0.4
1.8
23
0.3
4.1
4.3
0.2

3.6

by Little Grass Valley Reservolr site records from USGS & USBR

= 43% ofLittle Grass Vulley runoff




1827-286
18268-29
1929-30
1930-31
1931-32
1932-33

1933-34

SOUTH FORK FF.THER RIVER DIVERS ICI
11.8 SQUARE MILES DRAIN.GE ARE.

Run off available for diversion to Lost Creek Through Tunnel

(Months of November through June.)
MiSS ORDINLTES

Nov. Dee. Jan. Feb. o Map, ADPYr
oy 35 4.9 Tl 17.3 2248
26.5 26.7 26.9 27.7 29.5 32,5
15 46.6 47.9 50.2 53.0 60.7
67.0 67.1 67.5 68.1 71.0 7% .8
75.5 76.1 77.0 77 .6 £0.8 g7.2
101.4 101.5 101.6 101,6 10828 - 1087
114,Y 114.6 116,53 11€.6 121.6 124 .5
126.5 126.8 128.9 o U 142.9

Note: quantities of thousands of acre feet obtauined by multiplying a comparative

June
26.4
41.1
66.8
75.4
101.4
114.0
125.9

Total
20.4
41.1
66.8
75.4
101.4
114.0
125.9

156.6

drainage area fuctor by Little Grass Valley Reservoir site records from USGE & ULBR

Run off Factor= 11l.8 = 42% of Little Grass Valley runoff

2742



CANYON CREEK KUNOFF
39.8 SQUARE MILES DRAINAGE AREA
At Dam Site in Sec. 10, T.20N, R. 9E
Monthly in 1000 A.F. Units
Estimated from USGS Records at & below GOODYEAR BAR

i Factors: .208156 up to Jan. 1, 1931, & .182563 after Jan. 1, 1931
ﬁ;;g;_ 0 N D J X M A M J J A S ___Anngal
1922 Y8 SN0 B R Bl TR NS ANLE S SELS. . 8.5 B L e o 150.3
1923 2.507 2.0y V6ie G0 4d6 6.0 YEes. 2SIzl 5.8 PB4 8.5 S0.E
1924 250 B Le ST e RE iR &8 BE 3 T 1.0 29,9
a5 s BiE e omie s ¥e.s guth Y8L6 . TBLE CTRYl B2 20 v e 4.
AERE L Sl BB BT Bl Bl R e Be 1.8 B L 69,2
1927 1265 ST e Wk, BELN 146 1%E gD 2EL . B8 8B Bl 1889
1928 2.8 B8 BR Er e SR ADE s . 8.8 2.8 14TEE 107.8
1929 Lot Yo B e ms e.El GL BEE . S B LW e akB
BT A WO T L O N S U TR | T O SR o | 2.6 1.8 1.7 78.3
1931 TR R e R P P el W S, TR S e
1032 LA el L 5 Y 18,0 10,5 15.8 g0 ¢ P R s IS 96.8
1933 La B s BE 16 WAen AR R e R R R
195¢  1.6° 1.8 BJ5 4uf 5.5 10.2 8,5 . 48 2.2 L3 | 1.0 09 451
1935 Y. ok g RSN R R e el avesl | 38ss SR A8 Tl 9B
1936 p P e o T T R S TR TP - T 5.9 2.1 By 1307



y,‘D‘

CANYON CREEX RUNOFF-At Dam Site in See. 10, T 20N, R 9E-Monthly in 1000 i. F. Units

—
!

Water

Year 0 N D g F M A M 3 J A S Annual
1937 i 19 1.5 Tl W PR - N SRR [ R S o TS TR, 6 T N
1938 Je@ 0 B2 4 088 ¥ 8.0 B8N MR ANS g0l 48.8 . 05 S8y 8.0 160
1939 2.3 2.3 2.1 2.3 I R U Ml 0 Ry A TR R - T Sl G SR
1940 P S A SR R SR T B e R 60 2.0 18 A 1955
1941 .7 5.5 13.2 7.2 288 ' 15.L . 1535 8R4 MG G 4% 2.8 (N9 k058
1942 1.8 B4 145 17,9 182 9.1 S8R0 8E.E  88.4 T 5.0 8.1 3485
1943 1.9 8.8 Mm 10T ARV BT 858 N8 10,4 S B 3 10,8
1944 1.9 1.9 B 2.6 3.7 6.5 8.7 .19.6 87 s.& - Be. 1.4% 6.8
1945 1.8 8.9 Bl 4.8 TS 0 TEE 3RiE KON C B.4 B0 YU
1946 PR T W R T R T T 9:4 B3 8.0 L6 102.4
1947 147 468~ 8.8 2.3 8.6 X0.T' 10.8 e.B &8 1 WM LY mwes
1948 £.5. - 2. THT 8.4 28 3.8 e ESL 18,40 6.6 . 2.3 206 BYE
1949 Lol U s 17 M9 B BB 183 63T Beg | s %20 el
1950 1.2 1.5 1.5 7.0 -30.1  MR.9 2046 . 23,8 - IBGE€Y L0, 2.1 0 1.8 97,8



bLaTE CR. RUNOFF - At Dam Site 1n Sec. 1, T. 20N, R. 8E - Monthly in 1000 A F. Units
Estimated from USGS Reoords at & below GOODYEAR BAR

D.A.= 47.0sq.mi.Factors; .2 to 1931 afte an, 1, 1931

Wwater ; =TS 2L
_Yeur © N D J F M - A M J d A S Annual
1922 2ol  2.5 3.8 4.9 6.3 8.7 16.6 48.1 45.9 10.2 4,3 2.6 156.0
1823 3.0 ‘3.4 8.3 7.2 55 7.9 1l6.2 27.6 14.8 6.9 4.0 3.0 - 107.8
- O ST S e TR N e o TR S 1 35.9
1925 2.4 3.1 3.9 4.5 -19.5 10.1 '18.7 '88.1 &5 3.5 2.5 2.1 100.9
1926 2.3 2.5 Ged . Ded 99 9.6 20.4 11.4 4,0 2.1 1.6 1;5 71.9
‘1927 1.9 10.9 7.8 .8.,5 $4.8 17,5 88.1 .33.2 86.5 6.9 3.4 2.5 '166.4
1928 2.8 6.9 4.4 5.7 6.2. 41.2 22;7- 26,8 5.8 3.0 2;0 1.9 129.4
1929 2.0 2.1 2.9 2.4 2.9 5.2 7.3 15.0 7.4 2.6 1.9 1.5 53.2
1930 1.6 1.5 13.8 5.5 8,7 . 11.9 ‘18.6 16.5 8,5 3.1 2.1 2.0 93.8
1981 . 1.8 2.4 1.9 2.9 2.9 6.5 7.4 6.0 2.8 1.4 1.0 1.0 38.0
1932 1.6 1.8‘ 4.9 4,9 5.9 l12.3 16.3 31.3 20.5 5.0 2.4 1.8 108.7
1933 1.6 1.8 1.8 1.9 1.9 5.3 10.4 15.1 15.3 3.1 1.8 1.8 61.8
1934 1.9 1.9 4.0 5.5- 6.4 1l2.2 10.3 5.7 2.6 1.5 1.1 3al 54.0
1935 1.4 " TSd 3.3 4.8‘ 6.3 7.2 29.5 33.1 19.5 4.4 2.3 1.8 116.7
1936 2.0 2.0 2.8 13,9 17.7 18,0 26.1 28B.5 150 4.4 2.5 2.0 132.4

12/15/52
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SLATE CREEK RUNOFF-at Dam Site in Sec. 1, T.20N, R. 8E - Monthly, in 1000 A.F. Units

Water ‘ ' ;

Year 0 N D J F M A M J ki A S Annual
1937 1.8 1.8 1.9 2.0 6.0 9.6 18.3 32.9 15.3 5.8 2.3 1.8 95.5
1938 1.9 5.8 0286 - Ba 5.0 10,2 ‘HR.O 9B SEE 188 . 4 B4 2038
1939 - 2.6 2581 T2 2B B.b Bad I8ELTY a0 Yeoii LaEl 2. 50.9
1940 1.8 e 2o Be.x 2.9 S48 2619 28.F  95E S5 8T B0 148.¢
1941 2.1 4.0 1S 8.8 39.2 I8l 188 2.8 BAE  me B B3 15045
1942 2.1 2.9 17.1 21.5 19.4 10,9 25.1 30.2 28,0 8.5 3.6 2.5  171.8
1943 2.5 Be9 B 28,6 B4 1.5 2W.5 255 124 4.6, 2.8 8.0 ' 1B6.0
1944 2.3 RS B4 %A &5 RaAd PES M. 380 By 158 74.0
1945 Yallh, AGA s LU B ITME Bgk 361 268y Gl LAl Mg 100.3
1946 2.6 5s2 18,85 1.5 5.8 107 20.7 28,3 Y2 . €0 Z.4. 2.0 3285
1947 2.0 G0 Gn BB TG VB 1RGO S BB 16 1S 69.2
1948 BB B8 CH YBY O BS M5 2.1 P65 N3G . 5.5  z:6 1.9 . 1023
1949 L@l ial B PNG. T B.E Tl T PEROL W B8, XN ek 73.1

1950 1.5 1.9 1.8 8.4 1l2.1 13.1 24.6 28.5 16.3 4.8 2.5 1.9 117 .4

12/15/52
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AV.IL.RLE RUNOFF IN £L.TE & C..NYON CREEFKS
6 YEsR DRY PERIOD

Year Month Runoff at North Yuba 'Surplus at' Flow in Canyon Flow in Slate Tot. Avail.
Goodyear's Flow at Col- Colgute Hd. Creek at Creek at Elate &
Bar gate Hd. dam °  Dam Diversion Site Diversion cide Canyon Cr.
1000 a.F, 1000 A.F. 1000 ..F. 1000 a.F. 1000 A.F, 1000 a.F,
1928 Oet. 10.9 17.5 2.3 , 2.8
Nov. 27 .8 No Data 5.8 6.9
Dec. 17.6 45.2 18 o 4.4 8.1
' Fan. 22.5 57.0 13.6 | 4.7 5.7 10.4
Febe 24.6 89.2 48.6 5.1 62 11.3
Mar. 165.0 458.1 414 ,7 - 5443 41.2 75.5
ADT. 91.0 170.2 128.2 * 38,9 8847 41.6
May 107.0 125.8 . 82.4 2243 26.8 “a9.d
Jeme . " 2343 45.1 Sal 4.8 5.8
July 11.9 27,0 | 2.5 5.0
Aug . 842 18.53 ' 1.7 | 2.0
Sept. 7.4 o e 1.5 L
Yrly Total 517.0 ; 692.4 o 129.4 1% .0
REVISED

Dec .17, 1952



AV.ILABLE RUNOFF IN SL.TE & C.NYON CREFKS

6 YE4AR DRY PERIOD

Year Month Runoff at North Yuba Surplus at Flor in Cenyon Flow in Slate Tot., avail,
Goodyear'® Flow at Col- Colgate HAd. Cresk at Creek at flate &
Bar gate Hd. dam Dam Diversion Site Diversion Site Canyon Cr.
1000 a.F,. 1000 a..F. 1000 a.F. 1000 a.F. 1000 4.E, 1000 a.F,.
1929 Oct., ‘8.2 11.3 | o 2.0
Nov. 8.7 18,1 1.8 24l
Dec., 11.4 19.5 2.4 2.9
Jan. 9.5 29.2 2.0 2.4
Feb. 11.5 41.2 2.4 2.9
Mar. 20,4 55.0 11.6 4.2 5.2 9.4
ADT. 29.3 84.6 42.6 6.1 7.3 13.4
May 60,1 120.1 76.7 12.5 15.0 27 .5
June 29,7 57.0 15.0 6.2 74 13.6
July 10.8 19.4 2.2 2.6
Aug. 7.4 17.7 T5 1.9
Sept. _ 6.0 9.3 1.2 1.5
Yrly Total 213 .0 145.9 44.2 83.2 63.9
REVISED

Deec. 17, 1952
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AVAILABLE RUNOFF IN SLATE & CaNYON CREEKS

6 YEAR DRY PERIOD

Flow in Canyon Flow in Slate

Year Month Runoff at North Yuba Surplus at Tot. Avail,
Goodyear's TFlow at Col=- Colgate Hd. Creek at Creek at Slate &
Bar gate Hd. Dam Dam Diversion Site Diversion Site Canyon Cr.
1000 A.F. 1000 A.F. 1000 ALF, 1000 4, F, 1000 a.F. 1000 A.F.
1930 Oct. 6.6 1281 l.4 1.8
Nov. 5.8 8.9 1.2 l.5
Dec. 55.5 137.9 94.5 11.6 13.8 25,4
Jan. 22.0 75.2 31.8 4.6 5.5 120.1
Feb. 34,5 - 109.0 §9.8 - 722 8.7 15.9
Mar. 47 .7 -140,9 97 .5 9.9 11.9 21.8
ADT. 74.4 169.4 127.4 15.5 18.6 34.1
May 65.8 139.6 96.2 13.7 16.5 30.2
June 54,3 66.7 24,7 7.1 8.5 15.6
 July 187 23.4 2.6 5.1
Aug. 8.8 19.5 1.8 2.1
Septs - Byl L 17.4 1.7 2.0
Yrly Total ‘ 376 .0 ' 541,.9 783 93.8 153.1
REVISED

Deec. 17, 1952



AVAILABLE RUNOFF IN SLATF & CaNYON CREEKS
6 YEAR DRY PERIOD

Year Month Runoff at North Yuba Surplus at Flow in Canyon TFlow in Slate "ok . Avails
Goodyear's Flow at Col- Colgate Hd. Creek at Creek at Slate &
Bar gate Hd. Dam Dam Diversion Site Diversion Site Canyon Cr.
1000 A.F. 1000 a.F, 1000 a.F, . 2000 &2, F, 1000 A.F, 1000 a.F,

1931 Oet. el 16.1 1.5 1.8

Nov. 9.5 12.0 2.0 2.4

Dec. 7.4 17.9 1.5 1.9

Fam,' . 1VeG 27.2 ; 2.4 2.9

Feb. 11.4 373 2.4 ‘ 2.9

Mar. 259 38.2 5 € 6.5

Apr. 29.6 60.7 b 2 6.2 ; 7.4 13.6

May = 24.4 48.9 0 R W . 80 11.0

June 10.9 ' 20,9 23 2.8

July T T L - ' 1.2 1.4

Avg » 5.0 11.2 0.9 . 1.0

Seph. ARG 1 f | a8 TR oty Lo
Yrly Total  15%.0 RN - 31.6 38.0 L pale

REVISED

Dea, 17, 1952



AVAILABLE RUNOFF IN SLaTE & CaNYON CRFEKS
6 YEAR DRY PERIOQD

Year Month Runoff at North Yuba Surplus at Flox in Canyon Flow in Slate Tot. 4vail.

Goodyear's Flow at Col- Colgate Hd. Creek at Creek at Elate &
Bar gate Hd. Dam Dam Diversion £ite Diversion Site Canyon Cr.
1000 ALF. 1000 aA.F, 1000 A.F. 1000 a.F, 1000 A.F, 1000 aA.F,
1932 Oct. 7.8 ke 1.4 1.6
Nov. 7.9 - 23.0 l.4 1.8
Doecs . 2845 SeNEL = 13.4 4.1 4.9
Japiiath ez e 69.1 257 &by - .8 7., - 9.0
Feb. 27.2 79.5 38.9 5.0 “ 8.9 10.9
Mar. 56.4 132.6 89,2 10.3 12.3 22.6
ADT . 74 .4 166.6 124.6 13.6 16.3 29.9
May 143.0 240.5 97.1 26.1 31.3 57 .4
June 93.4 139.7 ] 97.7 17:1 20.5 37 «6
July 22.8 39,3 4.2 5.0
AUg. 111 1A iR Pal Sl
Sept. _ ‘8.1 14.3 : CLEAR R Y
Yrly Total 497.0 58646 90.8 108.7 167.4
REVISED

Dee. 17, 1952
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AVAILABLE RUNOFF IN SLATE & CANYON CREEKS

6 YEAR DRY PERIOD

Year Month Runoff at North Yuba Surplus at Flow in Canyon Flow in Slate Tot. Availl.
Goodyear's Flow at Col- Colgate Hd. Creek at Creek at Clate &
Bar gate Hd. Dam Dam Diversion tlte Diversion fite Canyon Cr.
1000 A.F. 1000 A.F. 1000 a. 1000 A. T, 1000 A, F. 1000 A F,
1933 Oct. 7.8 18.2 1.4 1.6
Nov. 7.8 5.2 1.4 1.8
Dec. 8.2 14.2 1.5 1.8
Jan., 8.6 15,5 1.6 1.9
Feb. 8.7 15.2 1.6 1.9
Mar. 24.0 61.8 17.4 4.4 5.3 9.7
ApY. 47.6 b4 0 % 4 69.0 8.7 10.4 19.1
May 6849 159.0 95.6 12.6 y 118 2709
Iﬁne 70.2 114.4 72.4 12.8 15.3 28.1
July 14.2 26.8 2.6 3.1
Auge. 8.1 18.5 1.5 1.8
Sept. _ 6.6 _13.8 1.2 oy
Yrly Total 281.0 254.4 51.3 61.8 84.6
REVISED

Dec. 17, 1952
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AVAILABLE RUNOFF IN SLATF & CANYON CREEKS
6 YEaR DRY PERIOD

Year Month Runoff at North Yuba Surplus at Flow in Canyon TFlow in Slate Total avail.

Goodyear's Flow at Col- Colgate Hd. Creek at Creek at Slate &
Bar gate Hd. Dam Dam Diversion Site Diversion Site Canyon Cr.
1000 a.F. 1000 a.F. 1000 a.F. 1000 a.F, 1000 A, F. 1000 4.F.
1934 Oct. 8.9 10.7 1.6 1.9
Nov. 8.5 17.6 1.6 1.9
Dec.  18.3 42.0 3.3 4.0
Jan. 24.0 68.5 25. 1% 4.4 5.3 9.7
Feb. 29.3 80.7 41.5 543 6.4 11.7
Mar. 55.6 103.3 59.9 10,8 122 22.4
ADF. 46.8 76.0 34.0 €.5 10.3 | 18.8
May 26.1 48.7 'S 4.8 A 5.7 10.5
June = 188 22.3 o 2.2 2.6
July 7.1 154 , | 1.3 1.5
AUE. 5.4 i ; 1.0 1.0
Sept. 5.2 _10.7 o e e 5
Yrly Total = 247.0 698.4 45,7 54.0 73,1
REVISED

Dec. 17, 1952



RUNOFF AVAILABLE LT ELaTE & C.NYON

J

10.4
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9.0
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11.3

15.9

10.9

11.7

M
63.2
9.4
21.8

22.6
9.7
22.4

BY MONTHS

A
41l.6
13.4
3441
13.6
29.9
19.1
18.8

CREFKS~-6 YFaR DRY PERIOD

49.1
27 .5

50.2

11.0
56.3
7.7

10.5

13.6
15.6

37 .6

28.1

S

anpnual Tot.
{1000 4.%.)

183.7
63.9

150.8
24.6
- 166.5%
84.6
73.1
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APPENDIX NO. 2

OPERATIONAL CHARTS

Lost Creek deservoir

Little Grass Valley iteservoir
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MASS DIAGRAM DATA-I10ST CREEK RESERVOIR-6 YEAR DRY PERIOD 1927-1934
RﬁSERVOIR CaPACITY 140,000 A.F. AT 1OST CREEK-36,600 A.F. YIELD FROM L.G.V. RESERVOIR

Weter Mo. So. Fk. F.R. Slete and ILost Creek Little Gress Maess Deductions Draft Storage
- Year Diversion Canyon Cr. Valley Draft Ord. Bvap. Fish
1928 0 % L Bt 40 O 1.4
N 2.4 2.7 6.8 Oll 0-5 6-1
‘D Tl 8.1 1.9 Y9 O TaB 16.8
J 1.4 10.4 3.7 S8.4 ' 051 0.8 31.9
2 A8 2.8 11.3 5.7 52.6 - 0.1 0.3 50,7
M 10.2 60.0 29.5 152.3 0.1 0.3 140.0
A 10.0-8pill
A 5.8 41.6 12.8 £11.9° 0.1 6.3 140.0 ;
59.2-5pill
: 49,.0-5pill
d 0.4 2.2 0.6-Spill 278.8°* 0.3 0.3 13.6 129.0
_J 1.8 9.0 289.6 0.3 14,1 125.4
A 2.0 9.0 300.6 0.3 J4.1  183.0
S 1.7 9.0 -~ 0 S 13,6 118.80




MASS DIAGRAM DATA-LOST CREEK RESERVOIR-6 YEAR DRY PERIOD 1927-1934
RESERVOIR CAPACITY 140,000 A.F. AT 1OST CREEK-36,600 A.F. YIEID FROM L.G.V. RESERVOIR

Viater Mo. So. Fk. F.R. sSlete and lost Creek Iittle Gress Mess Deductions Draft Storage

Year Diversion Canyon Cr. Vallsy Draft oOrd. Bvep. Fish

1929 0 1.4 9.0 v 5 14,1 - 114,8
N 5%, 0.8 RERLE © ol OBy ag.e T MO
D 0.2 1.0 92,8 101 UENTIA L BER
7 0.2 i gl AL SN Saen ey gLaE T Y 75.0
F 0.8 e SEELT LYY 0T DT 65.7
M ' 38 9.4 4.8 344.7 0.1 0.3 14,1 67.2
A 3.0 13.4 4.7 ' BB5.8 0 0.k 028 Jile 74,3
M 6.8 27.5 5.5 ‘406,67 9.3 0.3 . 14.3 0799.4
J 1.8 13.6 2.6 ‘ 425,68 108" 08 a8 E Lezle
J 147 425.3 0.3 14.1 90.5
A 1.5 9.0 435.8 0.3 7 R
s 8 4. T ele 448.3 0,3 ymE oBmlE




MASS DIAGRal DaTa-LOST CREEK RESERVOIR-6 YEAR DRY PERIOD 1927-1934
RESERVOIR CAPACITY 140,000 A.F. AT LOST CREEK~-36,600 A.F. YIEID FROM L.G.V. RESERVOIR

weter Mo. So. k. F.R. Slate and Lost Creek Little Grass Mass Deductions Draft Storage
Year Diversion  Canyon Cr. Valley Draft Ord. Bvap. Fish
1930 0 ‘ 0.8 9.0 456.1 0.3 14,1 78.6
N 0.6 9.0 465.7 C.1 13.6 74.5
D 5.5 25.4 9.4 506.0 0.1 0.3 14,1 100.3
d 1.3 10.1 4.8 522;2 3 D 14.1 102.0
F 2.5 15.9 7.8 548;0 0.1 0.3 12,7 114.7
M 2.8 g8 11.0 583.86 0.1 0.3 14.1 135.8
A s 34.1 8.6 1,1-5pill 635.1 0.1 0.3 13.6 140.0
33.3-Spill
M 5.0 30.2 5.2 11.4-Spill - 686.9 0.3 0.3 14.1 140.0
: 37.1-Spill
J 1.1 15.6 2,3 2.2-Spill 208.% 0% 0.5 1856+ . 140.0
: 7.0-Spill
1.4 9.0 718.5 0.3 1£0% ¢ 156.0
A 1.2 9.0 728.7 0.3 14.1 131.8
S 1.0 2.0 738.7 0.3 13.6 127.9




MASS DIAGRAM DATA-LOST CREEK RESERVOIR-6 YEAR DRY PERIOD 1927-1934
RESERVOIR CAPACITY 140,000 A.F. AT 10ST CREEK-36,600 A.F. YIELD FROM L.G.V. RESERVOIR

Water Mo. So. Fk. F.R. Slate amd Lost Creek Little Grass Mess Deductions Draft Storage

Yeer Diversion Canyorn Cr. Valley Draft Ord. Evap. Fish

193% @ 3.0 9.0 748, 7" Q9 ¢ 1421 1£3.5
N 0.2 1.7 s R AR 5 LM I8 R W 111.4
D (7% | 148 _ 3 G A R TR 98.2
J 0.4 | 2.6 76548 0.3 9.5. 14.1 86,7
F 0.8 2.6 -+ e (R A R 0. S 1Y 76.8
M 2.9 4.9 /T 1 IR S R it 8 70,4
A 2.8 156 2.3 9646, BL1 . 0.8 156 74,8
M s 11.0 i S ~ SOk GRS - gud 14T 73.9
J 0.3 fda | 800.0 0.3 - 0.3 '13.6 6143
J 0's? PR - o 809.7 0.3 ol U 56,6
A 0.4 9.0 819:1 ‘0.3 14.1 51.6

0.6 9.0 828,7 0.3 3.6 47,3

n




MASS DIAGRAM DATA-LOST CREEK RESERVOIR-6 YEAR DRY PERIOD 1929 - 1934

RESERVOIR CAPACITY 140,000 A.F, AT LOST CREEK-36,600 A.F. YIELD FROM L.G.V.RESERVOIRR

Spill

Weter Mo. So. Fk. F. R, Slate and lost Creek Little Grass Mass Deductions Draft Storag
Year Diversion Canyon Cr, Valley Draft Ord. Evap. Fish
1932 0 1.2 829.9 0.3 14.7 58,2

N 0.1 154 g3y 0:1 0.3 15.6 818
D 0.6 4,0 8806, 0.1 0a3 " 0E 1Vi4
I 0.9 9.0 3.9 B49.5 ©.1 0.8 U141 . 10.7
F 0.6 10.9 3.7 6647 0.1. @.8 - 3327 12.8
M 3.2 22.6 100 90,6 0.1 0.5 14,3 3.2
S 29.9 12.8 949.7 0.1 0.3 13.6  69.3
M - 10.1 D TR I0E7.8 0.5.8.3 ‘141 1s2.9
& 4.1 37.6 4.0 - . 9.8 spha 1082.8 0.3 0.3 13.6 140.0
3 1.8 .07 1093.6 0.3 14.1 1364
A i S T D57 0.8 14.1 182.7 -
s 0.8 9.0 ' 1113.5 0,3 13.6 128.0



MaCE DIAGRAM DATA-LOST CREEK RESFRVOIR-6 YE4R DRY PFRTIOD 1929 - 1934
RESERVOIR C.PiCITY 140,000 a.F AT LOST CREEK - 36,600 a.F. YIEID FROM L.G.V. RESFRVOIR

Tater Mo. So. Fk. F. R, 8late and Lost Creek Little Grass Mass Leductions Draft Storage

Yeur Diversion Canyon Cr. Valley lraft Ors. Fvap. Fish

1923 0 0.9 9.0 112340 0% 14,1 123.5
N £ A 1124.4 0,1 13.6 110.8
D 0.1 1.8 11858 ¢ 00T 0 .1 974
3 ' Yuaf G- daieeln 6.3 a0, eard
F @1 _ P ' s oy . < s B Mol
M 0.4 9.7 4.2 Tiaz. 00 ol ta.s T4 IeWib=an
A 2.7 N 7.6 13171.4° 4 6.1 0,3 2.6 87.5
M 5.0 L mmy 7.9 1212.0. Q8 0.5 34,3 piaa
s 4.3 28.1 Wi 1247.5 0.3 0.8 13.6 134.7
3 1.4 1248.9 0,3 34,1 181.%
A 0.8 9.0 1268.7 048 77 R 5 B0 4
S 0.7 9.0 126540 05 1556 1185




Ef DIAGRaM DaTa-LOST CREEK REFSFRVOIR - 6 YE.R DRY PFRIOD 1929 - 1934

RESERVOIR C.PaCITY 140,000 A.F. 4T LOET CRFEK - 36,600 a.F., YIELD FROM L.G V. RESERVOIR

‘ater Mo. So. Fk. F.R. 8lute and Lost Creek Little Cruss Mass Deductions Iraft CEtorage
Year Divercsion Canyon Cr. Valley Draft Ord. Evan. Fish
1934 0O 0 9.0 1278.6 0.3 I4.3 dlpesy
N i octsd 0.9 9.0 1288.6 9.1 6.8 " iz.s o unay
D 0.5 ay 1293.2 gt g . ey 94.8
7 1.7 9.7 5.7 1210.5 .- 0.1 0.5 nad t shle
F 2.3 R 7.3 Tale - b oS 33t 658
M 3.0 22.4 Co 1362.5 s T P SR o RO
n 2.9 : 18.8 - 2.9 1387 .1 G105 IR AEaLE
M 1.2 10.5 %% _ 1401.1 GLe s 0.8, Ja.0¢ ) 18140
Qe : Mo 1402.8 g8 0.3 1.6 Q194
T 1.0 o 1aBELE .S 14.1 .106.0
A w8 9.0 140654 8.3 M.k 101.2
s ' 0.7 ey Tazz. B " 0.3 15,85 970




Water

FEATHER-YUBA PROJECT
MAES DIAGR4M DaTa
LOET CREEK RESERVOIR

6 YE+R DRY PFRIOD

Year Octe. Nov. Dec. Jan. Féb. Mar. ADT. May June July AUg . oept.
1928 1.7 658 (3%:9 . 884 . 526 15285 BlI.9,/ 27546, '278.8 889.6 3006 211.3
1929 321.7 322.6 323.8 324.9 328.7 344.7 365.8 405.6 423.6 485.3 435.8 446.3
1930 456.1 465.7 506.0 522.2 548.0 563.6 635.1 686.9 708.1 718.5 728.7 7387
1931 748.7 750.6 751.9 754.9 768.1 765.9 -784.6 798.4 800.0 809.7  8l9.1 828.7
1932 829.9 831.1 835.7 849.5 864.7 900.56 949.7 1027.8 1082.8 1093.6 1103.7 1113.5
1933 1123.4 1124.4 1125.5 1126.7 1127.7 1142.0 1171.4 1212.0 124%7.5 1248.9 1258.7 1268.4
1934 1278.6 1288.6 1293.2 1210.3 1331.6 1362.5 1387.1 1401.1 1402.8 1403.8 1413.4 1423.1
NOTE: This table includes runoff from the South Fork Diversion, Lozt Creek, -

Slate Creek, Canyon Creek, and Little Grass Valley Reservoir Draws.



FEATHER-YUB. PROJECT '
CUMULATIVE ETORLGE - & YE.R DRY PERIOD
LOET CREEK RESTRVOIR

Viater

Year Oct Nov Deo Jan Feb Mar Apr May June July aug Sept
1928 1.4 el . 168L8 31,9 507 140,0 140.0 140.0 129.0 12%5.4 122.,0 118.8
Spill 10.0 Spill 59.2 Spill 49.0

1929, 114.8 101.7 B8.4 95.8 6527 67.8 74.3 9§.4 103.2 90.5 86.6 83.2

1930 78.6 . 74.5 100.5 102:.0 114.7 135.8 140.0 140.0 140.0 136.0 131.8 127.9
Spill 35,8 ¢ Spill 7.1 Spitl 7,6

1951 123.5 111l.4 98.2 86.7 76.8 70.1 74 .8 : 7349 61.3 56,6 51.6 47,5

1932 S4s) 2.3 . 11le4 10,7 A8.8 3442 69 .3 13247 140.0 1564 18041 ¥ 12850

: , : Splll 33.5

1935 183.,5 110.8° 87.4 84.4 78.3 72.1 87 .5 113.4 134.7 I2T.7T X7 ) X128

1934 108.7 104.7 94.8 97.4 105.6 122.0 132.6 1E53.9 00 119 .4 106.0 101.2 97 .0

NOTE: This table bused upon 140,000 s.F. Storage und 179,900 a.F, yearly draw, including
36,600 4.,F. from L.G.V. Reservoir. ¥Fish flo's for Lost Creek have been included.
Fish flows for the South York belov the diversion dum «nd evaporation from Lost
Creek Reservoir have alsc been included. '
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LITTLE GRASS VALLEY RESERVOIR - 36,600 .. F. YIELD - 50,500 aA.F. CAPACITY
Mass Diagram Data and Reservoir Operation - 8 Year Dry Period 1928-1934

Water Month  Inflow Mass Deductions ' Draw Storage

Year ORD Evap Fish

1828 0 0.1 0.1 0.3 046 0.8
N 5.6 L P 0.1 03 4.4
D 2.6 8.3 0.1 0.3 6.6
J o e R 0.1 0.3 9.4
F 5.2 i1 A T S | 14.2
M 23,7 7Y IR, S . 37.5
A 2 B 52.5 0.1 0.3 49.2
M 8.2 80,7 . 0uB Spill 6.6 50.5
J 0.9 BLL8 . B Spill 0.6 50,5
5 9,55 - 61.8 0.3 9.0 41 .4
A 0.1 61.9 0.3 ) 9.0, 32.2

0.1 62.0 0.3 ; 9.0 23.0

L#2]




LITTLE GRASS VALLEY RESERVOIR - 36,600 A.F. YIELD - 50,500 A.F. CAPACITY
Mass Diagram Data and Reservoir Operation - 6 Year Dry Period 1928-1934

Water Month Inflow Mass Deductions Draw Storage

Year : ORD Evap TFish

1929 0 gL 52,1 . 0.5 9.0 i,
N 0.3 R S 13,9
i 0.5 62.9 04l 0.3 : ' i
J.‘ 0.4 65,3 BRL S L . 1888
F T S R el SN T
M 4.2 855" edas i aum | 19.0
A 6.9 e I R Gt R S, 25.5
M 15.9 92,1’ Gl 7 0.8 : 40.8
7 4.3 G S0L3 . 0uB 44.5
J 0.7 Y 0.0 B . 44.6
el 0.1 G e v 9.0 35.4

S 0.1 giiis'. gl= e 26.2




LITTLE GRASS VALLEY RESERVOIR - 36,600 A.F. YIFLD - 50,500 A.F. CAPACITY
Mass Diagram Data and Reservoir Operation - 6 Year Dry Pericd 1928-1934

Water Month Inflow Mass Deductions Draw Storage

Year ORD Evap Fish :

1930 0 0.1 97wt . Ou3 9.0 17.0
N ol G975 . 0l | 9.0 TR
D 1247 1302 .0 04k, ; 0.3 20.3
k 5.4 113.2 [ ] 0.3 | 22,9
F 5.5 118.5 0.1 0.3 :  27.8
M 6.6 138.1 0 8T | 3440
A 18.0 1 7+ (o CEE W | SpaLl Yled ' 5045
M 11.7 164.8 0.3 Spill 11.4 50.5
I 2.5  157.3 0.3 Spill 2.8 50.5
T 0.3 157,60 Q.2 9.0 41.5
A 6.l TS 0.8 9.0 52.3
s G 157.E 0.3 Wigle R




LITTLE GRaSS VALLEY RESERVOIR - 36,600 A.F. YIFLD - 50,500 A.F. CAPACITY
Mass Diagram Data and Reservoir Operation - 6 Year Dry Period 1928-1934

Water Month Inflow Mass Deductions Draw Etorage

Year ORD Evap Fish

1931 0 0.1 157.9 0.3 9.0 13.9
N 0.5 158.4 0.1 0.3 14.0
D 0.3 158.7 0.1 0.3 13.9
i 0.9 159.6 0.2 Qe ' 14 .4
F 1.3 160.9 0.1 0.3 15.3
M 6.7 167.6 0.1 0.3 2l.6
A 6.4 174.0 0.1 0.3 27.6
M 3,0 177.0 0.5 0.3 30.0
J 0.8 177.8 0.3 0.3 30.2
J 0.1 177 .9 0.3 2.0 21.0
A 0.1 178.0 0.3 9.0 11.8
S 0.1 178.1 0.3 9.0 2.6




LITTLE GRaSS VALLEY RESERVOIR - 36,600 a.F. YIELD - 50,500 i.F. CAPACITY
Mass Diagram Data and Reservoir Operation - 6 Year Dry Period 1928-1934

Water Month Inflow Mass Deductions Draw Storage

Year ORD  Evap Fish

1932 0 0.4 17845 0.3 0.3 2.4
N 0.3 178.8 0.1 0.3 2e3
D 1.3 180.1 0.1 0.3 | Se2
J 2.1 182.3 0.1 0.3 4.9
F 1.5 183.8 g9 7% 0:3 6.0
M 7.5 191.3 0.1 0.3 - 13.1
A 14.8 . 208.1 7 0.1 . OB 27.5
M 23.6 2297 0.3 0.3 50.5
3 9.6 = B3B3 0.3 Spill 9.5 50 .5
J 0.8 240.1 0.3 9.0 42.0
A 0.2 240.3 0.3 9.0 3249

s eyl wiatosa ks 9.0 23,7




LITTLE GRASS VALLEY RESERVOIR - 36,600 ..F. YIELD - 50,500 A.F. CiPACITY
Mass Dlagram Data and Reservoir Operation - 6 Year Dry Period 1928-1934

Water Month Inflow Mass Deductions Draw Storage

Yoar _ ORD Evap Fish

1933 0 0.1 240.5 0.3 : 9.0 14.5
N 0.1 240.6 0.1 0.3 14.2
D 0.2 240.8 0.1 0.3 14.0
J 0.2 241.0 Ol BT 13.8
F 0.2 241.2 0.1 0.3 gl 13.6
M Gl PR 0L B 4.1
A 6.3 248.4 0.1 0.3 20.0
M ¥is7 260.1 0.3 0.3 3l.1°
J 10.1 270.2 0.3 0.3 ‘ 40.6
I 087 B8 . 0.8 6.3 40.7
A 0.1 271.0 0.3 - 9.0 31.5
8 0.1 2L:) . - OLE 9.0 22,3




LITTLE GRaSS VALLEY RESERVOIR - 36,600 A.F. YIELD - 50,500 A.F, CAPaCITY
Mass Diagram Data and Reservoir Operation - & Year Dry Period 1928-1934

Water Month  Inflow Mass  Deductions Draw Storage

Year ORD Evap ° Fish

1934 0 0.1 o N 9.0 13.1
N 0.2 e O S s 9.0 4,2
D o | 271.5 el 0.3 ' 5.9
J B.9+ " 2758 - Bsl - 0s3 7 o4
F 5.4 . 2808 .Gl . 0L8 12.4
M 7.0 o < R O (A 19.0
A 6,7 | ZowE et 0hB 25.3
M 2.9 297.4 0.3 0.3 27 .6
F 0.4 297 .8 0:5 ' 0.5 27.4
T o 297.9 (1 TR < 26.9
& B 208.0 0.3 ‘ 9.0 17,7
s 0.1 208.1 O/ 5. 9.0 8.5




LITTLE GRASS VALLEY RESERVOIR - 3,600 A.F. YIELD - 50,500 A.F. CAPACITY
Mass Diagram Data and Reservolr Operation - 6 Year Dry Period 1928-1934

Water Month Inflow Mass Deduc tions Draw Storage

Year ORD Evap Fish

1935 0 Onl 298.2 0.3 5.0 3.3
N 1.5 299.7 0.1 0.3 4.4
D Oie? 200.4 0.1 0.3 4.7
J 5,00 3000 WL 40,3 9.3
F T FOEMTLE 0N 5 10.8
M 5.0 312.5 0 0.3 15.4
A 25.9 338.2 0.1 0.3 39.9
M 23.5 . Z61.7 0.3 Spill 12.6 50.5
J 8.3 3700 0.3 Spill - 8.0 50.5
3 0.5 _370.5 0.3 9.0 41 .7
A 0.1 370.6 (6. P 9.0 o
S

0.1 370.7 0.3 9.0 23.3
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BUTTE COUNTY

£0% PROBABLE ULT.

ULTIMATE WATER

sYMBOL AREA IRRIGATED ACRES | DEMAND-ACRE F7,
D | CLIPPER MILLS, ABOVE LOST CR. RES. 2,088 4,178
C | WOODLEAF-CHALLENGE 2,274 5,230
B NEW YORK FLAT 3,978 10, 741
A BANGOR 13,660 40,980
A-l PALERMO 3,145 9,435
[ TOTAL 25,145 70,562
[ vuea county
E  |CLIPPER MILLS, ABOVE LOST CR. RES. 1,608 3216 |
F WOODLEAF - CHALLENGE 4,652 10,700
G NEW YORK FLAT 12,448 33,604 |
=% HONCUT 10,526 31,578
H VIRGINIA RANCH 5,463 16,389
1 TOTAL 34,695 95,487
I COMBINED TOTALS 59,840 166,049

]
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AREA IN HUNDRED ACRES
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Letters al & A to I ineclusive,

FEATHER-YUBa PRO JECT
ULTIMATE WATER DEMAND

refer to Service area Symbols on Land Classification Map.

Name, Location Irrigable Land Probable Ultimate average applied Ultimate
& Flevations of all Classifications Irrigation 80% Consump- Depth Waser Demand
Service Areas tive Water 125%
Butte Co. Yuba Co. Butte Co. Yuba Co. Use Depth in Butte Co. TYuba Co.
ACe Ac, AC. aCe in Inches Feet Al AW
CLIPPER MILLS
Area above
Lost Cr. Res. !
Elev. 3300-3800 2,610-D 2,010-E 2,088-D 1,608~E 19.8 2.0 4,176-D S, AL 6-E
WOODLEAF | . '
Diversions above
Challenge P.H.
Elev. 2300-3300 / 2,843-C 5,815-F 2,274-C  4,652-F 282 2.3 5,250-C  10,700-F
W YORK FLAT
Diversions ahbove
Honcut P.H. W
Elev. 800-2300 4,973-B  15,558-G 3,978-B 12,446-G 2546 2.7 10,741-B  33,604-G
HONCUT '
Below Honcut P.H.
Elev. 150-1000
BaNGOR 17,075=4 13,660=A4 29.0 3.0 40,980-a
PALERMO B5,;951-Al 3,145-al 29.0 3,0 9,435-Al
HONCUT 13,158~% 10,526-1 29.0 3.0 . 21L,5768-1
Va. RANCH 6,829-H 5,463-H 29.0 3.0 16,389-H
TOTALS 31,432 43,370 25,145 34,695 70,562 95, 487

-Table 1.




Water in 1000

A F, Units.

FEATHER-YUBA PR) JECT
PROBABLE INITIAL WATER DEMAND

Letters a-1 & A to I inclusive

refer to Service Areas on Map.

Name, Location,
Elevations,
Service Areas

Ultimate Water
Demand

Butte Co. Yuba Co. Butte Co. Yuba Co.

Dry Period Use

Diff. is Ultimte

New Dewand

Butte Co. Yuba Co.

Initial Demand
25% Ult. New
Above Power Houses
Butte Co. Yuba Co.

CLIPPER MILLS
Area above
Lo®% Cr. Res:

I-O'D OOS-E

Elev. 3300-3800 4.,2«D 3.2=E 4,2-D 3.2=E

WOODLEAF

Diversions above

Challenge P.H. .

Elev. 2300-33%00 5.2-C 10,7-F 2.8=C 3.0=C 10.7-F 0.8-C 2.7-F

NEW YORK FLAT

Diversions above

Honcut P.H.

Elev. 800-2300 10.8-B - 33.6-G 5.9=-B 4,9-B 33.6-G 8.6-B* 8.4=-G

HONCUT below

Honcut P.HQ

Elev. 150-1000 Unlimited
Below Power Houses

BANGOR 41.0-A 7eB=4A . B33 .4=A 25.0=4a

PALEMO 904"31 gmte 9.4-Al 0.0‘:&1 j o 0.0-é.l ~ AT

HONCUT 31.6-I 9.3-1I | - L s 18.0-I

VA. RaNCH 16.4-H 4.7=H 11.7-H 0.0-H

TOTALS 70.6 . 95.5 25«1 14,0 45.5 78.7 B5.4 29,9

*Includes Present Water use on Hills within "B®

TABLE 2




FEATHER-YUBa

PROJECT

? Suggested INITIAL DIVFRSIONS from Power ~tream for Irrigation

cervice areas Water in 1,000 a. F. Units Max.
Letters Correspond to areas on Includes Canal Losses Capacity
Land Classification Map CFS
Butte Co. Yuba Co. Total
Diversion
WOODLE4F (..bove Challenge Power Houce) nn ngn
To Forbestown Canal--Fxisting & new demand 2o
Tor new demand south & east of ' oodleaf 29 Bed
NE7 YORK TLAT (above Loncut Power Houee) i i
To Rackerby Canal ;
For Xelley H1ill Ditch--Precent use + 30% new 4.3
Tor aArea "B" -- of ult. new demand Ls?
For .rea "G" under Rackerby Canal 0.4
For Conveyance Losses 4
Total Rackerby Canal 6.8 18.58
To Dobbins Cgnal nGgn
For 25% of ult. new demand 7.3 18.40
For %illow Glenn & Chitterden Aidge 26% new demand 4.5 11.60
TOtdlS 6-8 11-8 18-6
HONCUT (Below Honeut Power house)
To Bangor Cgnal
For Oroville Lateral 4.8 9.42
For Wyandotte Lateral B.1 15.60
For Palermo Lateral 9,9 25.35
For Bangor Ditch 4.0 10.00
Main Canal Losses 20
Total .nnual to Bangor Canal 286.8 A.F.
Honcut South Canal 18.0 44 .8
County Totals 355.9 caal 68.6

‘ Table 3




FEATHER=-YUBA WATER PROJECT
GATER SUPFLY DATA FOR MILIMUM PROJECT

(Including initial irrigation requiremeut end excludiag

P.G. & E, Co. dry period water from Cenyon and Slate Creeks.)
SOURCE OF SUPPLY

Gross Yield

DEDUCTIONS, LOSSES Net Supply

(1000 AL.F.) and DIVERSIONS (1000 A.F.)
Little Grass Valley
Reservoir
(50,500 A.F. Storage
& 4 months draft) 37.0 Summer flow and
evaporation 2.9 34.1
So. Fk. of Feather
River below L.G.V,
(ineluding 1..G.V.
S5pill ave. 2.6
picked up.) 19.2 No diversion July
thru October, Ko
loss in tuauel
diversion. Avg.
of 6 year dry
period. 19.2
Lost Creek Draiuage
Area 40,0 dAeservoir evap-
oration. 2,4
(Prior rights de=-
livered to O.
W.lsDs 8t &
lower point,) 3746
Canyon Creek 56.9 Prior rights 14.0 42,9
Slate Creek 68,2 Prior Righis 16.7 01+5
Total Yield thru Lost Creek deservoir 185.3
Deduction for Fish Propagation in Lost Creek -546
Deduction for Spilled Water -1.8
wet Yield at Inlet to Challenge Conduit 175.9
Deduction for Coaveyance Loss (8 mi. @:% per mi.) -6.6
Initial Woodleaf lrrigation Diversioa (iucl. con-
Vveyance losses.) -5.2
wet Flow through Challenge Powerhouse .
«wew Hork Flat Initial Irrigation Diversion (iamecl.
counveyance losses, ) -18.6
Add Dry Creek Runoff at Brownsville Diversion +7.5
wet Flow Into Honeut Powerhouse Conduit 157.0
Deduetion for Conveyaice Loss (10 mi. @} per mi.) ~7.5
et Flow Thru Honcut Powerhouse 149.5

Table 4.
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PRELIMINARY DATA RELATIVE TO POWFR PLALTS

Based on an ennual flow through Challeunge P. H. of 168,100 sac. i
Based on an annual flow through Honeut P. H. of 149,500 ac. . )

Challenge P.H. Honcut P.H.

Forebay Elev.: Maximum 4170 2307
Minimum 3150 2287
Average 35160 2297
Tailvater Elev.: Average 2430 : 915
Average Static Head 730 Ft, 1382 Ft.
Assumed Friction Losses 36 e 62
Effective Head ' 694 Ft, 1320
Peal Draft 460 S.F. 410 S.F.
Plant Efficiency ‘ £5% 85%
Peak Capability 25,000 39,000
KW per cfs at Peak 50 KW - - 95.2 KW @S
Million KVH per year 100.8 174.6 \JJ\@
o> W
Instelled Capacity 23,000 39,000 ﬁ.ﬁbﬁf'y
& /
4 ¢ / ¥
Expected Annual Cost: e /f@ﬁ
4,250, 3 Capital Expenditure) WD
7 )i b
Interest: (3.00%) $1,027,500.00 o
Amortization 40 yrs. (1.326%) 454 ,155,00 °
Operation and ilaint. (1%) 342 ,500,00

Replacements and Contigencies (0.75%) 256 ,875.00
TOTAL AunnUAL COST $2,081,030,00

Expected Annual Power Revenue (Based upon the prices set for
power aud energy in the recent contreact between the Scuth San
Joaquin and Oakdale Irrigation Distriects aund the Pacifie Gas
and Flectric Compeany.):
Annual estimated usable output 271.8 million KWH
Valued at 2.7 mills per EVWH: $  733,860.00
62,000 KV Iustalled Cepacity at

¥23.70 per year per K7 1,489,400.00
#& 3203 4,260, 00
~OTE: This table based upon dry yeer opereation oaly. Iiergy
Teveaue computed for 365 day operetion at 50% LeF.
Conduits heave aetually beeu desigued for 60% L.F. to
allow 6 mos. per year operation at this L.F. ia wet
periods. Protable average euergy reveuue will be
$33,000.00 per year more than listed above.

(Revised 2/1/53)
Table 5.



PRELIMINARY COST ESTIMATE
of
ABVISED FEATHER-YUBA PLAN

(Revised Feb. 1, 1953)

Little Grass Valley Storage

$ 2,764,000,00
50,500 ac. ft. Reservoir

South Fork Diversion ' 1,870,000,00

Diversion Dam

14 ,000 ft. Tunonesl 7% ft. Bore ple
Inlet Works : o vy

Canyon Creek Diversion 2,072 ,000,00. ﬁ@mmﬁ-
t. Uliversion Dam _ 2,440, vV . 0@
22,150 ft. Tunwel, 9 ft. Bore

Sla te Creek Diversion

2,500,000.00 7&;3‘.1:-;951
o0 ft. Liversion Dam | .

.. , ses (o hawd) . 3, 3ve, swd. 0u
14,100 ft. Tunnel 1%} ft. Bore £ - %) :
Lost Creek Storage - 8,131 ,000.00 5%”“”"
140,000 ac. ft. Heservoir ' \3 o=, o, 00
Challence Power Development (230 efs Av. Flow) 6,653,000.00 h&qug
(20,000 Ft. Bench Fiume) 0 (15,500 Ft. Tunnel) 47, :
(24,000 Ft. Canal } YT (15,008 Pty Canal] C’; ‘i@"r‘ﬁ'

8.

a 000 ¥Ft. Syphons
5, 760 Ft. Profile Length Penstock
25,000 KW Power Plaut
900 ec. Ft. Forebay

Honcut Power Development (205 e¢fs Av, Flow)
30,500 Ft. Canal
6,000 Ft. Syphon
750 ac., ft. Forebay
4,500 Ft. Drawdown Canal
9,500 Ft. Penstock & Tunnel
39,000 KI!' Power FPlant

Works Required to Firm Irrigation Yield
12,000 ac. ft. new York Flat neservoir
800 ac. ft. Challenge Afterbay

12,000 I't. Costa Creek--ui. Y. Flat Canal
26 mi. Bangor Canal
400 ac., ft. Houncut Afterbay
10 mi. Hackerby Caunal
8 mis Dobbius Canal

Total Estimated Project Cost
Including 25% for Financing, Engin-
eering, Overhead & Countingeuncies.

Table 6.
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$34,250,000.00
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2,635,000,00 1¢*9 T
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EARNEST A. BAILEY
Consulting Engineer

Falling Acorns, Banner Ridge
Nevada City, California

February 13, 1953

To the Directar s of
Yuba County Water District
Brownsville, Californie

Gentlemen:

As authorized by your board and as detailed in my letter to the
firm of consulting engineers, T. H. McGuire & Son, that firm has
completed the first meliminary study of the "Basic Engineering" as
the first step in determining the economic feasability of your Feather-
Yuba Project. This study indicates that such & project is economically
feasable.

The next step should be the study of the possibility of
increasing the revenue without unduly increasing the construction cost.:

Such a study should include:

l. Determine the feasability of building the Little Grass
Velley Dam of earth rather than of rock fill, and higher to provide
more storage in that reservoir. This should allow & decrease in the
hei ght of the more expensive lost Vreek Dam. -

Some reserve storage might also be provided in the Little

Grass Valley Reservolr to insure the dry period irrigetion draft while
allowing more secondary power draft in the fall months during wet
period years.

2, A study of other projects for the lower lands of Yuba
County should be made with the possibility in view of firming the
water supply for the Bullard's Bar Power Plant on North Yuba River
so thet all the Prior Right waters of Canyon and Slate Creeks can
be included in the Feathep-Yuba Project.

This could edd at least 30,000 #.F. more water to the

project, increesing the installed capacity by 10,000 KW and the
eddition of 50,000,000 KWH of firm energy.

3. Some study should be given to the possibility of adding
some 12 or 15,000 A.F. of water from Fall River and South Branch.

4, Studies should be made to determine the dependable
revenue from sales of irrigetion water.

Very truly yours,

2’%5 2
; .

E. h. DALLEY 7

EAB/ jf



- FEATHER-YUBA PROJECT
Ultimate Diversions From Power Stream For Irrigation
Based on State Land Clessification Map

Service Areas Water in 1000 A.F. Units Totals
Letters Correspond to Arees
on Lend Classification Map Butte Co. Yuba Co.
CLIPPER MILILS 4,2 D 3.2 B 7.4
WOODLEAF 5.2 C 10.7 F 15,9
N.Y.F. 10.8 B 33.6 G 44 .4

Below HONCUT

Bangor Cenal 41.0 A
Pelermo Canal 9.4 A-1
Honeut South 391.6 I
Va. Rench : l16.4 H
98.4
70.6 95.5 166.1

Compare With Table 3 },r




FEATHER-YUBA PROJECT

ULTIMATE POWER
With Ult. Irrig. Deductions

Total Yield Thru Iost Cr. Res. would be

185.3 of Table 4 = Clipper Mills use of 7.4 s 177.9
Deductions for Fish Propagation 3.6
Net entering Conduit 174.3
Spill should be eliminated by Clipper Mills use 0,0
Conveyance loss 8 mi. @ % -7.0
Woodleaf Ult. Diversion «15.9 -22.9
Net Flow Thru Challenge P.H. 151.4
N.Y.F. Ult. Diversions -44.4
Add Dry Cr. Run off Conserved 7.5
-36.9 -36.9
Net Flow entering Conduit .
Conveyence Loss 10 mi. @ 3% -5.7

Net Flow Thru Honcut P.H.

Ult. Prime Power
at Challenge B.H., = 151,400 x 694 x .82 »

at Honcut P.H. 108,800 x 1321 x .82 ¢

204.0 _
2?1'8 - c?%

Initial Power Revenue, $2,203,260 x 75% = 81,655,000

Compare with Table 4

86.0 Mill.KWH

. 118,0 % "
204.0 © »

Permenent Prime
Power Revenue
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'EARNEST A. BAILEY
Consulting Engineer

Falling Acorns, Banner Ridge
Nevada City, California

February 17, 1953

Mr. A. D, Edmonston
State Engineer
Sacramento, California

Dear Mr. Edmonston:

As directed by the Yuba County Weter District Board of
Directors, there is submitted herewith & copy of & preliminery
study of the Feather-Yuba Project, by the T. H. McGuire end
Son, Consulting Engineers.

This report is based on what the writer has called a
"Minimum Pro ject™ which depends only on the 6 year Dry Period
water supply from South Fork Feather and from lIost, Slate and
Canyon Creeks, with a partial utilization of the head waters
of French Dry Creek. The indications are that these sources
of supply are sufficient to provide the probable ultimate
irrigation water demand of the entire foothill area of both
Butte and Yuba Counties with the addition of local runoff from
the Honcut and French Dry Creek drainage areas.

With an initial demend of 25% of the ultimate demand of
the upper areas for which water must be diverted above one or
both of the power houses, which the directors believe will be
sufficient until the cost of the project is amortized, the
indications are that the project is economically feasible.

The prime power revenue alone, based on the same rates
as used in the contract recently negotiated between the South
San Joaquin and Oakdale Irrigetion Districts and the Pacific
Gas & Electric Co., will amortize the Minimum Project cost
and its mainteinence. This includes three initial irrigation
main cenals. ,

Two of these, the Rackerby and Bangor initial canals are
necessary to return to Oroville-Wyandotte Irrigation District
that par tion of thelr present use water which will be utilized
through the proposed project. These two canals are designed
to also carry 25% and 30% more water for initial new demend.
The Dobbins initial mein cansl is necessary to deliver 25% of
the ultimate demand water of the Dobbins-Oregon House Service
Area to points within reach of local laterals for that area.

The indications are thet local improvement associations



or districts can provide for the comnstruction of all irrigation
laterals.

Your attention is invited to & copy of the writer's letter
to the Directors which indicates studies yet to be made which
should incre&sse both water supply and revenue without undue
increase in project cost. This should increase the ecomonic
feasibility of the project.

Your attention is @lso invited to the two tables accompany-
ing the letter to the directors which show that when irrigation
of the upper areas above the pawer plants has reached the
ultimete demand there will still remain 75% as much prime power
for revenue. After the entire initial project has been amortized
* the power revenue m8y be used to reduce the cost of irrigation.

The ettention of all parties concerned héts been repeatedly
invited to the fact thaet the first efforts of the writer toward
the working out of & Feather-Yube Project began some years &go
at the request of Mr. J. E. Alley, then Engineer for the
Oroville-Wyendotte Irrigation Distriet, which was then in need
of two or three thousand acre feet more water. The cooperation
of the Oroville-Wyendotte Irrigation District suddenly ceased
when one of the directors of the district took over the water
problems of the district whem Mr. Alley resigned to accept a
better offer with the Paradise Irrigetion District.

Notwithstanding this termination of cooperation on the
part of the district the writer hes continued his efforts to
find an economically feasible comprehensive irrigation plen for
the entire Feather-Yuba Foothill area of equal benefit for all
these landowners of Butte County, including those within &and
without the irreguler bounderies of the district, es well as
for the lendowners within Yuba County and heés repeatedly ex-
pressed his belief thet any such project, to be successful,
must be constructed and operated &s & Jjoint project by and for
the landowners of both counties.

He acknowledges with thenks and deep appreciastion the
great assistance of many engineers &nd geologists in the U. S.
Buresau of Reclamation and in the various offices of your State
Water Resourees Division, end in the office of T. H. McGuire &
Son, Consulting Engineers and of Ted Schwartz, Contraeting
Engineer. '

He believes that the project &s outlined in this preliminary
report with such incregse in water and power as may be found
praecticable by the further studies indicated, is the best that
can be devised not only for the entire foothill area, but
particularly for Oroville-~Wyandotte Irrigation District because

nan



it will not only deliver an increased and dependable water
supply directly to the greater part of that districet within
@ few miles from the lower power house, but will provide,
after the amortization of the first cost of the initisl

project, & permenant prime power revenue, their shere of
which can be applied to the reduction of the irrigation costs.

EAB/ jt

Respectfully submitted,

Supervising Engineer,
Yuba County Water District.






