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INTRODUCTION

The following summary reports were prepared to
provide the basis for the review of the classification
of public lands within a group of reservoir sites, most
of which were mapped recently by the Bureau of Recla-
mation, These sites are in foothill and headwater areas
of several streams from the Feather River to the Co-
sumnes River, California,

The reports give brief summaries of proposals for
use of the sites and information that is readily avail-
able as to potential storage capacities, water supplies,
and power and irrigation pessibilities, Recent applica-
tions to the State of California for appropriation of wa-
ters at several of the sites are listed,

These reports were prepared in the Water and Power
Branch of the Conservation Division of the Geological

Survey under the direction of H. J, Duncan, chief of
the division, and B, E. Jones, chief of the branch,

The Sacramento regional office of the Bureau of Recla-
mation; the Sacramento district office, Corps of En-
gineers; the San Francisco regional office, Federal
Power Commission; and the Division of Water Re-
sources, State of California, contributed reviews of
material referring to the investigations and conclusions
of the several agencies, Copies of reservoir-site maps
were furnished by the Bureau of Reclamation and the
Corps of Engineers, and information about current in-
vestigations was furnished by all the agencies, Thanks
are due to the San Francisco office, Geological Survey,
for reviewing the material relating to gaging stations
and the records of runoff.

Many helpful suggestions were contributed by engi-
neers of the Water and Power Branch in the preparation
of these reports,

FEATHER RIVER DRAINAGE BASIN

Greenville (Indian Valley) reservoir site, Indian Creek

This site is between the altitudes of 3,450 and 3, 600
feet along Indian Creek, a tributary of the East Branch
of the North Fork Feather River. The dam site now
under consideration is approximately in the east half
of sec, 34, T. 26 N,, R, 9 E,, Mount Diablo base line
and meridian. 1/ The proposed reservoir would flood
more than 20 square miles of land, including several
small towns, a railroad, and highways.

The site was described by F. E, Bonner in his re-
port on “Water powers of California” (1928), The po-
tential storage capacity was listed as 688,000 acre-
feet with a 120-foot dam. It was pointed out that 500
feet of head could be developed by 3 miles of tunnel
immediately below the dam. The controlled flow, plus
the unregulated runoff of Spanish Creek, could then be
diverted from Indian Creek through an 8-mile tunnel to
the afterbay of the Caribou powerhouse on the North
Fork Feather River for utilization in downstream
plants., The maximum-flowage line was shown as 3, 570
feet, and the altitude of the stream bed as 3, 450 feet._

1 The same base line and meridien apply te all land
desoriptions hereine

3

Bonner did not list this project in his summation of po-
tential powers of the Feather River because of uncer-
tainty as to feasibility.

The Division of Water Resources, State of Califor-
nia, investigated the Greenville (Indian Valley) site,
but it was not included in the State water plan as de-
scribed in State Bulletin 26, According to the State in-
vestigators, a dam 140 feet high, the maximum con-
sidered, would flood 13, 250 acres of land and create a
reservoir capacity of 688,000 acre-feet, This is the
same potential capacity listed by Bonner, It was esti-
mated that the annual irrigation yield of the Feather
River at Oroville would be increased nearly 500, 000
acre-feet by the Greenville reservoir with a capacity
of 688,000 acre-feet, (In a State review of a Bureau of
Reclamation proposal for the Greenville site, it was
mentioned that the site was first investigated by the
U. S. Reclamation Service in 1905 and has been studied
by the California Debris Commission and the Federal
Power Commission, )

The Bureau of Reclamation listed the Greenville Res-
ervoir as a major prospective reservoir in the plan for
development of the Central Valley as described in the
Department of the Interior report of November 1945.
(This report, and reviews by State and Federal agen-
cies, were published as Senate Document 113, 81st
Congress, lst session.) The potential capacity was
listed as 833, 000 acre-feet; the dead storage as 80, 000
acre-feet; the maximum-flowage line as 3, 590 feet; and
the altitude of the stream bed as 3, 440 feet. It was
pointed out that the reservoir would be valuable for
holding water from wet periods to dry periods and that
releases would increase the power output in prospective
single-purpose developments on the North Fork Feather
River,

The State of California, commenting on the Bureau
of Reclamation proposal in a review dated April 1846,
concluded that the project is feasible from an engineer-
ing standpoint but that indicated data are not available
to permit comment on the economic feasibility., The
cost estimate ($8, 500, 000 for dam and reservoir,
based on January 1840 prices) was judged to be low,

The Federal Power Commission, San Francisco of-
fice, commenting on the power feature of the Bureau
proposal, concluded that the project probably is eco-
nomically feasible but that considerable further inves-
tigation is needed. The potential power revenues were
considered as being limited to those resulting from ad-
ditional energy and capacity that could be produced at
proposed plants 4, 5, and 6 of the Pacific Gas & Elec-
tric Co. on the North Fork Feather River because of
better regulation. The annual irrigation yield was es-
timated as 144,000 acre-feet. It was pointed out that
flowage costs, estimated as $4, 800, 000, constitute a
serious drawback to the construction of this reservoir
(report, not for release, dated January 1946),

A gaging station, Indian Creek near Crescent
Mills, was operated at the lower end of the site from
January 1906 to December 1909 and from September
1911 to March 1918, It has also been in operation from
October 1930 to date. The average discharge for 24
years of complete record to September 30, 1945, was
534 second-feet, This corresponds to a mean annual
runoff of 385, 000 acre~feet. The average annual run-
off for the 6 water years 1929-34 was about 150, 000
acre-feet (partly estimated), There are some irriga=



In view of the low period 1928-34, it seema unlikely
that the dependable irrigation yield of the Feather Riv~
er could be increased nearly 500,000 acre-feet per
year by the Greenville reservoir, as was estimated by
the State investigators. The contemplated capacities
of 688, 000 acre-feet or 833,000 acre-feet are more
than would be needed for independent regulation of In=
dian Creek runoff in a critical period like that from
1929 to 1934, Evidently it is planned to use this reser-
voir for stand-by purposes and for coordinated opera-
tion with other Feather River reservoirs, The re-
leases with such operation probably would be too irreg-
ular to justify development of power from Indian Creek
water directly, as was contemplated by Bonner,

The Bureau of Reclamation obtained a map of the
Greenville site (Fairchild Aerial Surveys, May 1946)
showing the topography generally to an altitude of 3, 600
feet, An assembled edition of the map is printed on a
scale of 1:24, 000, and the contour interval is 10 feet,
The NW, corner of sec, 1 and the NE, corner of sec.
24, T, 26 N., R, 9 E,; the SW, corner of sec. 15, the
SE. corner of sec, 14, and the NW, corner of sec. 4,
T. 26 N,, R. 10 E,, are shown as having been found,
Corners of the quarter sections at the W, boundary of
sec. 28, the N, boundary of sec. 2, and the S, bound-
ary of sec. 4, T. 26 N., R. 10 E., also are shown as
found, For the purpose of listing land status, approxi-
mate locations in the reservoir area were determined
by reference to these corners and the land net shown on
a 1938 map of Plumas National Forest, The land net
and topography as shown on this' map match the found
corners and topography of the reservoir-site map rea-
sonably well.

The potential maximum-flowage line was assumed to

be at the 3, 600-foot contour, and tentative land classi-
fications were made accordingly.

American Valley reservoir site, Spanish Creek

The American Valley reservoir site is between the
altitudes of 3, 380 and 3, 640 feet along Spanish Creek,

a tributary of the East Branch of the North Fork Feath- .

er River, The dam site under consideration is in the
north half of sec, 6, T. 24 N,, R, 10 E, A saddle dam
would be required in sec, 35, T, 25 N,, R, 9 E., for
storage above an altitude of 3, 440 feet,

The reservoir site covers a relatively broad area
near the confluence of Spanish Creek and its tributary
Spring Garden Creek (called Greenhorn Creek on the
Forest Service map of Plumas National Forest). The
site is crossed by a State highway and by tracks of the
Western Pacific Railroad., The town of Quincy, county
seat of Plumas County, is within the site between the
altitudes of 3,410 and 3, 500 feet,

F. E, Bonner, in “Water powers of California”
(1928), reported that there are no favorable opportuni-
ties for power development on Spanish Creek, and he
did not list any storage sites on this stream. In con-
nection with possibilities for power development along
the East Branch of the North Fork, he called attention
‘to the fact that the Western Pacific Railroad in that
canyon has a uniform, compensated gradient of 1 per-
cent, the controlling maximum, and that, therefore, it
‘could not be adjusted. In approximately 9 miles, up
Spanish Creek to American Valley, the railroad climbs

420 feet to an altitude of 8, 800 feet at the dam site,
and 3 miles farther, near the upper end of the reser-
voir site, the railroad is above an altitude of 3, 650
feet, The contemplated maximum-~flowage line at the
American Valley site apparently is at 3, 640 feet,

The American Valley site was listed in Bulletin 26
of the State Division of Water Resources as a possible
unit in the State water plan for maximum utilization of
water resources, This bulletin also listed a site up-~
stream on Spanish Creek, in sec. 13, T. 24 N., R, 8E.

The Bureau of Reclamation obtained a map of the
American Valley reservoir site (Fairchild Aerial Sur-
veys, May 1946) showing the topography generally to
an altitude of 3, 640 feet and higher at the two dam
sites, An assembled edition of the map was printed on
a scale of 1:24,000, and the contour interval is 10 feet,
The apparent location of the main dam site on Spanish
Creek is in the NW} sec, 6, T, 24 N., R, 10 E. The
altitude of the stream in this section is 3, 380 feet.

The width of the canyon at an altitude of 3, 640 feet is
1,100 feet. A saddle dam would be required in the
north half of sec, 35, T. 25 N., R, 9 E, The width of
the gap at an altitude of 3, 640 feet is 2,000 feet, and
the altitude on the ground at the top of the saddle appar-
ently is less than 3, 450 feet, (It is shown as above the
3, 500-foot contour on the Geological Survey map of the
Downieville quadrangle,) The saddle is crossed by
highways and a railroad line,

Rough determinations from the Bureau map indicate
that areas-flooded on the reservoir site would be as
follows: 1,070 acres at 3, 400 feet; 4, 000 acres at 3, 450
feet; and 6, 160 acres at 3, 500 feet. Additional flooded
area above 3, 500 feet would be relatively small, It ap-
pears from these figures that the potential capacity be-
low an altitude of 3,400 feet probably is less than
10, 000 acre-feet. The potential capacity between the
altitudes of 3, 400 and 3, 450 feet may be more than
100, 000 acre-feet, and between 3,450 and 3, 500 feet
more than 200,000 acre-feet. The town of Quincy would
be largely flooded at an altitude of 3, 430 feet,

Discharge records have been obtained, since 1913,
for Spanish Creek near Keddie, a few miles downstream
from the American Valley site, The gage was moved
in 1933; the drainage area at the original gage was 196
square miles, and at the present gage it is 184 square
miles, The average discharge for the 12 years 1933-45
was 260 second-feet, corresponding to an average of
188, 000 acre-feet per year, The dependable yield of
Spanish Creek might be limited by critical periods such
as that from 1929 to 1934, when the average annual
runoff for the 6 years was only 96, 000 acre-feet, It is
judged that a storage capacity of 150,000 acre-feet
would provide for substantial regulation through such
periods, If a much larger capacity is contemplated, it
perhaps would be for stand-by purposes so as to provide
for heavy release in very dry years,

In listing the status of lands and tentative classifica-
tions based on the Bureau of Reclamation map, it was
assumed that the entire area to an altitude of 3, 640
feet might be utilized. In view of the probable high
cost of highway, town, and railroad relocations this
possibility seems very doubtful, A substantial storage
capacity could be developed below an altitude of 3, 450
feet, probably without relocation of the main-line rail-
road and with only a small saddle dam in sec, 35, T. 28



N., R? 9 E, However, a reservoir with a capacity of
much more than 20, 000 acre-feet would flood the main
business section of Quincy,

No land lines were shown on the reservoir-site map.
The SE. corner of sec. 1, T. 24 N,, R, 9 E,; the SW,
corner of sec, 15, T. 24 N., R. 10 E.; the SE. corner
of sec. 11 and the SE. corner of sec. 12, T, 24 N.,

R. 8 E,, are shown as found. Locations of lands in
the area were approximately determined by reference
to the found corners and the land net shown on the
Forest Service map of Plumas National Forest.

Grizzly Valley reservoir site, Grizzly Creek

The Grizzly Valley reservoir site is between the al-
titudes of 5, 640 and 5, 800 feet along Grizzly Creek, a
tributary of the Middle Fork Feather River., The dam
site now under consideration is near the south boundary
of sec. 1, T, 23 N., R. 13 E. There is another pos-
sible site for a low dam in the NE} sec. 2, at a stream
altitude of 5, 710,

F. E, Bonner, in "Water powers of California”
(1928), suggested this site for the storage of 92,000
acre-feet for power purposes. Storage was shown on
the profile as between the altitudes of 5, 595 feet and
5,708 feet. An additional storage capacity of 130, 000
acre-feet at the proposed Clio reservoir and 116, 000
acre-feet at the proposed Nelson Point reservoir on
the Middle Fork Feather River would provide for sub-
stantial control of the runoff, Power would be devel+
oped in six stages from a headwater altitude of 4, 030
feet at Nelson Point to a stream altitude of 160 feet on
Feather River,

The Bureau of Reclamation obtained a map of the
reservoir site (Fairchild Aerial Surveys, May 1946)
showing the topography generally to an altitude of 8, 800
feet and, at the lower dam site, to an altitude of 5, 960
feet. An assembled edition of the map is printed on a
scale of 1:12, 000, and the contour interval is 10 feet.

The Geological Survey obtained discharge records of
Grizzly Creek below the reservoir site for the water
years 1926-32. The gage was in the NE% sec, 12, T.
23 N., R. 13 E,, at an altitude of about 5, 500 feet., It
was described as being 1} miles below the Grizzly Val-
ley reservoir site, This would point to a dam site near
the north boundary of the township, Judging from a
map of the site obtained by the Bureau of Reclamation
in 1946, the topography is favorable for a dam at this
location to an altitude of 5, 750 feet and possibly, with
a long saddle dam, to 5, 770 feet. The stream bed is at
an altitude of about 5, 710 feet, but water at an altitude
of 5, 750 feet would cover a considerable area upstream,
The Bureau map shows a possible dam site near the
south boundary of sec. 1, T, 23 N,, R, 13 E,, where
the topography is favorable for storage to an altitude of
5, 800 feet, the top contour of the reservoir-site map,
The stream altitude at this section is 5, 640 feet, (If
the Bureau map is correct, it appears that Bonner's
altitudes for the proposed reservoir are possibly 80
feet too low,)

A Grizzly Valley site was listed in Bulletin 26 of the
State Division of Water Resources as a possible unit in
the State water plan for maximum utilization of water
resources, The location was given as sec, 2, T, 23
N., R. 13 E,

5

As roughly determined from the reservoir-site map,
the areas enclosed by the 5, 800-, 5, 770~-, 5, 750-, and
5, 720-foot contours are 6, 500, 3, 600, 1,400, and 160
acres, respectively. It is judged that the potential ca-
pacity at a pool altitude of 5, 800 feet would be more
than 200, 000 acre-feet.

The drainage area at the former gaging station was
listed as 45 square miles, The average annual runoff
from 1926 to 1932 was about 20, 000 acre-feet, Runoff
in the water year 1931 was only 5, 600 acre-feet, and
in 1929 only 6, 700 acre-feet. The greatest runoff was
38, 600 acre-feet in 1927,

Since there appear to be no favorable possibilities
for diversions into the site from other sources, itis
judged that the full potential capacity to an altitude of
5, 800 feet could not be used advantageously even with
long hold-over operation. It seems likely that adequate
regulation of the small Grizzly Creek runoff could be
obtained in the prospective Clio reservoir if this proves
feasible,

Status of lands and tentative classifications were
based on the Bureau of Reclamation map, with an as-
sumed flowage line at 5,800 feet and with a dam site
near the south boundary of section 1. The SW, corner
of sec, 19 and the NE, corner of sec, 20, T, 24 N,,
R. 13 E,; and the quarter-section corner at the W,
boundary of sec. 2, T. 23 N., R. 13 E., were shown
on the reservoir-site map as found corners, The ap=
proximate location of lands was determined on the basis
of the location of these corners and the land net shown
on a topographic map of the Plumas National Forest
published in 1938,

Clio reservoir site, Middle Fork Feather River

The Clio reservoir site is between the altitudes of
4, 370 feet and 4, 540 feet along the Middle Fork Feather
River, The dam site is in the north half of sec, 28, T,
22 N., R. 12 E, The site includes the town of Clio and
is crossed by a State highway,

F. E. Bonner, in “Water powers of California”
(1928), listed the Clio site as having a potential storage
capacity of 130, 000 acre-feet between the altitudes of
4, 358 feet and 4, 500 feet, He reported that with the
proposed Grizzly Valley and Nelson Point reservoirs
this would provide substantial control for cyclic regu-
lation of the upper Middle Fork for power development
downstream from Nelson Point.

The Clio reservoir site was listed in Bulletin 26 of
the State Division of Water Resources as a possible
unit in the State water plan for maximum utilization of
water resources,

A map of the site obtained by the Bureau of Reclama-
tion (Fairchild Aerial Surveys, 1948) shows the topog=
raphy to an altitude of 4, 540 feet, An assembled edi-
tion is on a scale of 1:12, 000, and the contour interval
is 10 feet, The 4, 840-foot contour is just below the
grade of the Western Pacific Railroad at the dam site.
At an altitude of 4, 540 feet the valley width at the dam
site is 4, 400 feet. The width at an altitude of 4, 500
feet is 2, 200 feet, The altitude of the stream at the
dam site is shown as 4, 370 feet,



Reservoir areas and capacities, roughly determined
from the Bureau of Reclamation map, are as follows:
Altitude Area Capacity '

(feet) (acres) (acre-feet)
4,370 : 0 0
4, 400 250 3,000
4, 450 1, 200 40, 000
4,500 2, 500 130, 000
4, 540 3, 400 240, 000

A gaging station has been operated on the Middle
Fork in sec. 23, T. 22 N,, R. 12 E,, just below the
dam site, since 1925, The drainage area is 699 square
miles at this place, The average discharge for the 20
years ending September 30, 1945, was 257 second-
feet, corresponding to an average annual runoff of
185,000 acre-feet, The dependable yield perhaps would
be limited by critical periods such as the six water
years 1929-34, when the average annual runoff was
only 95, 000 acre-feet. It is judged that a storage ca-
pacity of 130, 000 acre-feet might be sufficient for cy-
clic operation through similar periods.

For the listing of land status and tentative classifi=
cations it was assumed that the maximum-flowage line
might be at an altitude of 4, 540 feet, The Bureau of
Reclamation map of the reservoir sites does not show
land lines or found corners. Most of the site is shown
on a recent planimetric map of the Sierra City quad-
rangle made by the Forest Service, The location of
lands on the reservoir-site map was approximately de-
termined by reference to the land net shown on the
Forest Service map, as related to topographic features.

Nelson Point reservoir site, Middle Fork
“Feather River

There are at least two possible sites for storage a-
long the Middle Fork Feather River near Nelson Point,
One lies between the altitudes of 3, 720 and 4, 050 feet,
and the other between the altitudes of 3, 800 feet and
4,050 feet, The lower dam site is in the SE} sec. 13,
T. 23 N., R. 9 E,, and the upper dam site is in the
west half of sec. 16, T. 23 N., R, 10 E, These reser-
voir sites are at the upper end of the Middle Fork can-
yon and include very little bottom land; mostly it is a
V-shaped canyon,

The upper Nelson Point site was listed in Bulletin
26 of the State Division of Water Resources as a pos-
sible unit in the State water plan for maximum utiliza-
tion of water resources, The location was given as
se¢, 16, T. 23 N., R. 10 E. This bulletin also listed
a possible Bald Rock reservoir site downstream on the
Middle Fork. The location was not stated, but the
drainage area was listed as 1, 113 square miles, or
208 more than at Nelson Point,

F. E. Bonner, in “Water powers of California”
(1928), listed the Nelson Point site as having a poten-
tial storage capacity of 116, 000 acre-feet between the
altitudes of 3, 700 feet and 4, 030 feet. He noted the al-
titude of the Western Pacific Railroad at the Spring
Garden tunnel nedr. the upper end of the site as 4,043
feet, Western Pacifi¢ datum, The reservoir was to be
operated for power regulation in connection with the
. 'proposed Clio, Grizzly Valley, and Gold Lake reser-

voirs upstream., Power would be developed in six
stages from Nelson Point downstream to an altitude of
160 feet on the main Feather River. The average usa-
ble flow at the Nelson Point site was estimated as 590
second-feet,

A map of the site obtained by the Bureau of Reclama-
tion {Fairchild Aerial Surveys, May 1946) shows the
topography to an altitude of 4, 050 feet throughout and
to 4, 400 feet at two possible dam sites, The width of
the canyon at an altitude of 4, 050 feet is about 800 feet
at the lower site and 650 feet at the upper site. The
Western Pacific Railroad is shown as adjacent to the
site through sec. 8, T. 23 N,, R, 11 E., just above
the 4, 050-foot contour.

Reservoir areas and capacities, roughly determined
from the Bureau of Reclamation map, are as follows:

Lower site Upper site
{Altitude Area Capacity Area Capacity
(feet) (acres) | (acre-feet) | (acres) | (acre-feet)
3,720 0 0 0 0
3, 800 90 3,000 0 0
3,850 165 9, 000 . 30 1, 000
3, 900 340 20, 000 150 5,000
3,950 590 45, 000 350 17,000
4,000 920 80, 000 625 50, 000
4, 050 1, 330 140, 000 960 90, 000

Discharge records were obtained at a station near
Nelson Point, from December 1923 to September 1932,
about at the location of the upper dam site mentioned
herein, Records also have been obtained since Decem-
ber 1940 at a station below Sloat, approximately at the
upper end of the proposed Nelson Point reservoir site,
The drainage area at the former gage was listed as
898 square miles; that at the present gage as 835 square
miles,

Comparison of these discharge records with the rec-
ord for the Middle Fork Feather River at Clio indicates
that the runoff is proportionately much greater down-
stream from Clio. The drainage area at the former
Nelsqn Point gage is only 30 percent more than at Clio,
but the runoff was more than twice as much in the peri-
od of overlapping records from 1926 to 1932, During
the three water years 1926, 1929, and 1931, when pre-
cipitation was low, the runoff near Nelson Point was
more than three times that at Clio,

The average runoff at Nelson Point may be estimated
on the basis of the relation between the runoff of the
Middle Fork at Nelson Point and downstream at Bidwell
Bar during 9 years of overlapping records. This rela-
tion, applied to the Bidwell Bar record for the 34 water
years 1912-45, indicates that the corresponding average
runoff at Nelson Point was 435, 000 acre~feet per year,
equivalent to a mean flow of 600 second-feet, It is
judged that the average was about the same for the peri-
od of 20 years ending September 30, 1945, during which
the mean discharge at Clio was recorded as 257 second-
feet. The mean inflow between Clio and Nelson Point,
therefore, was about 343 second-feet, equivalent to an
‘average of 249,000 acre-feet per year,

On the same basis, itis estimated that the average
discharge near Nelson Point for the six water ears



1929-34 was 345 second-feet, when the average at Clio
was recorded as 130 second-feet, The corresponding
inflow below the Clio reservoir site thus was about 215
second-feet, or an average of 156,000 acre-feet per
year. The total potential capacity at the Nelson Point
site, 140,000 acre-feet, probably would not be suffi-
cient for complete regulation of the Clio-Nelson Point
runoff in a critical period such as that from 1929 to
1934. With annual-use operation, the potential capacity
probably would be sufficient for equalization of the @i
Clio-Nelson Point runoff in a year of average flow.

Lists of land status and tentative classifications were
based on the Bureau of Reclamation map, with an as-
sumed flood line at an altitude of 4, 050 feet and a dam
at the lower site. No land lines nor found corners
were shown on the Bureau map. The location of lands
on this map was approximately determined by refer-
ence to the land net shown on a topographic map of
Plumas National Forest published in 1938,

Bidwell Bar reservoir site, Middle Fork.
Feather River

Several proposals have been made for the storage of
water on the Middle Fork Feather River with a dam
near Bidwell Bar at a stream altitude of about 310 feet,
Headwater altitudes as high as 1, 040 feet have been
contemplated. The dam site for recent proposals is in
the east half of sec. 32, T, 20 N., R, 5 E., halfa
mile downstream from the junction of the South Fork
with the Middle and 2 miles upstream from the mouth
of the Middle Fork.

The Bidwell Bar site was listed in Bulletin 26 of the
State Division of Water Resources as a possible unit in
the State water plan for maximum utilization of water
resources, The location was given as in sec. 32, T,
20 N,, R. 5 E, However, the large Oroville reservoir,
as proposed in that bulletin and in subsequent State
recommendations, would flood the Bidwell Bar site,

F. E, Bonner, in his report on "Water powers of
California” (1928), described a tentative plan for a
reservoir at the Bidwell Bar site with a 280-foot dam
just above the confluence of the Middle and North
Forks. The maximum-flowage line was listed as at
580 feet; the tailrace altitude as 300 feet; and the
storage capacity as 60,000 acre-feet, It was proposed
to construct a power plant with an installed capacity of
40, 000 kilowatts, The average output was estimated as
15, 356 kilowatts, with an estimated average flow of
1,050 second-feet, The over-all plan for power devel-
opment on the Middle Fork called for considerable
storage regulation upstream at the proposed Nelson
Point, Clio, and Grizzly Valley reservoirs.

The Bureau of Reclamation, in the Department of the
Interior report on water-resources development of the
Central Valley basin (November 1945), proposed the
construction of a 679-foot dam at the Bidwell Bar site
to create a storage capacity of 1, 200, 000 acre-feet,
including 140, 000 acre-feet of dead storage. The alti-
tude of the stream bed was listed as 310 feet; the
maximum-flowage line as at 979 feet; and the dead-
storage Mine as at 646 feet. This large project was to
be constructed with a similar large reservoir at the
Big Bend site on the North Fork Feather River (esti-
mated active capacity, 906,000 acre-feet) to provide
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considerable regulation in the lower Feather River ba-
sin for irrigation, flood control, power, and other pur-
poses., Power would be developed at both the main
dams and at two afterbay dams on Feather River down-
stream from the confluence of the Middle and North
Forks. It was planned to export surplus water to the
San Joaquin Valley. The Bidwell Bar and Big Bend proj-
ects, being in the reservoir area of tke proposed Oro-
ville reservoir on the Feather [ .ver (State water plan)
are alternative to that project and would serve substan-
tially the same function,

The Sacramento District, Corps of Engineers, pre-
pared a report on comprehensive flood control of the
Sacramento-San Joaquin basin streams (February
1945), This report was brought up to date by means of
a supplement June 1, 1948. The report included pro-
posals for the Bidwell Bar reservoir that were substan-
tially the same as those of the Bureau of Reclamation,
The proposed Bidwell Bar reservoir and an afterbay
were also reported on by the Corps of Engineers in
House Document 649, 78th Congress, 2nd session,

Both reports suggested a capacity of 1, 200,000 acre-
feet at Bidwell Bar, The flood-control report suggested
a maximum flood-control reservation of 190, 000 acre~
feet. The new irrigation yield was estimated at 500, 000
acre-feet per year., The first cost of the Bidwell Bar
dam, reservoir, and power plant was given as
$111,571,000 on the basis of May 1948 prices. It may
be noted that this agrees closely with an estimate of

the cost of the Bidwell Bar project, capacity 1, 250,000
acre-feet, as listed in the office report of the State
Division of Water Resources, dated August 1949 and
based on April 1949 prices.

The State of California commented on both the Bureau
and Army proposals for the Bidwell Bar and Big Bend
projects in reviews dated April 1946, It was concluded
that further investigations should be made, including
consideration of the alternative Oroville site, On the
basis of further investigations made by the State and
the interested Federal agencies, the State issued a re-
port in August 1949 giving a detailed comparison of the
several sites. The study included consideration of
dams at the Bidwell Bar site as high as 730 feet above
stream bed, with a correspording reservoir capacity
of 1,700,000 acre-feet., From this analysis it was con-
cluded that major storage capacity on the Feather Riv-
er can be most feasibly and economically provided at
the Oroville site. In October 1949 a joint statement
was issued by officials of the State of California, Bu-
reau of Reclamation, and Corps of Engineers verifying
this general conclusion and recommending that further
studies be made of the proposed Oroville project. Ac-
cording to the State report, a large storage capacity
at the Bidwell Bar site would be much cheaper than the
same capacity at the Oroville site, mainly because of
lesser flowage costs, However, the Bidwell Bar res-
ervoir alone would not be adequate for control of the
Feather River without an extremely large diversion
from the North Fork to the Middle Fork.

The Bidwell Bar site is partly covered by a plan and
profile of the Middle Fork Feather River prepared by
the Geological Survey in 1912, The scale is 1:31, 680,
and the contour interval 100 feet on land and 5 feet on
the water. The topography is shown from 100 to 400
feet above the water surface. The map was published
in the report of the State Water Commission of Cali-
fornia for 1912,



The Bureau of Reclamation obtained a map of the
Bidwell Bar reservoir site (Fairchild Aerial Surveys,
May 1048) showing the topography generally to an alti-
tude of 1,050 feet and higher in the dam-site area, An
assembled edition of this map is on a scale of
1:24, 000, and the contour interval is 10 feet, In addi-
tion, topographic maps of quadrangles in this region
are being prepared on a scale of 1:24, 000, with a con-
tour interval of 25 feet,

A gaging station has been operated on the Middle
Fork at Bidwell Bar since October 1911, The average
discharge for 34 years, to 1945, was 1, 807 second-
feet, corresponding to an average annual runoff of
1,310,000 acre-feet. The average annual runoff for
the six water years 1929-34 was 775,000 acre-feet,
There are relatively small irrigation diversions up-
stream., The potential effective storage capacity on the
upper Middle Fork is estimated as 140, 000 acre-feet
at the Nelson Point site and 130, 000 acre-feet at the
Clio site,

Areas and potential capacities at the Bidwell Bar
site, as determined by the Bureau of Reclamation, are
listed in the following condensed table, The figures
have been verified by the State Division of Water
Resources. :

Altitude Area Capacity
(feet) (acres) (acre-feet)
320 0 0
400 83 2,768
500 378 24,880
800 950 88, 754
700 1,028 230,082
800 3,176 484,008
800 4,584 870, 661
1,000 6,489 1,420, 687
1,050 7,524 1,770, 972

For the purpose of making tentative land classifica-
tions, it was assumed that the maximum-flowage line
might be at the 1, 050-foot contour of the Bureau map.
The classifications would not be greatly different for a
flowage line at 979 feet. *

Big Bend reservoir site, North Fork Feather River

The Bureau of Reclamation proposed the construction
of a large dam at the Big Bend site as part of a project
for the utilization of storage capacity and power drop
in the lower Feather River basin (Department of the
Interior report on Central Valley development, Novem-
ber 1945). The dam site is at a stream-bed altitude of
720 feet on the North Fork Feather River, approxi-
mately in the NW} sec. 10, T. 21 N., R, 5 E, The
proposal called for the construction of a 624-foot dam
{0 create a storage capacity of 1,000,000 acre-feet, in-
cluding 94, 000 acre-feet of dead storage, The
maximum-flowage line was listed as at 1, 334 feet, and
the dead-storage line as at 920 feet,

The project was contemplated in connection with a
similar large project on the Middle Fork at Bidwell
Bar, as an alternative to the proposed Oroville project
on the Feather River below the confluence of the North
and Middle Forks. (See p. 7.) In addition to two after-
bay dams below the confluence, it was planned to con-

struct the Kennedy afterbay dam on the North Fork at
a stream altitude of about 300 feet, This would be ap-
proximately in sec, 2, T. 20 N,, R, 4 E, The after-
bay dams would provide for minor reregulation and for
utilization of the power drop downstream from the Big
Bend site,

The Sacramento Disirict, Corps of Engineers, ina
flood-control survey report dated February 1845 and
revised by a supplement dated June 1, 1948, included
the Big Bend project in its plan of development., The
reservoir design evidently was the same as that of the
Bureau of Reclamation. A maximum flood-control res-
ervation of 225, 000 acre-feet was suggested, A power
plant having an installed capacity of 149, 000 kilovolt-
amperes was proposed in connection with this project,
and the maximum head was listed as 879 feet. This
would develop the power drop down to the tailwater of
the existing Big Bend plant. The new irrigation yield
was estimated as 500, 000 acre-feet, The capital cost
of the Big Bend reservoir and power plant was ésti-
mated as § 140, 291, 000 on the basis of prices as of
May 1948, The over-all benefit-cost ratio was found to
be about 1:1, It may be noted that the cost of the pro-
posed Big Bend reservoir, with power plant, given in
a report of the State Division of Water Resources was
about $208, 000,000, This estimate was made on the
basis of April 1049 prices and after further investiga-
tions by the interested agencies, It is for a dam about
50 feet higher than that réported on by the Bureau of
Reclamation and the district office of the Corps of En-
gineers, Recent maps had shown that the potential ca-
pacity of the site is much lower than {irst estimated,

The State of California discussed the proposals of the
Bureau of Reclamation and the Corps of Engineers in a
review dated April 1948, As a result of further studies
by the State and the interested Federal agencies, joint
conclusions were reached as summarized herein on
page 7. The later studies favor the proposed Oroville
site on the main stem of the Feather River, This site
is an alternative to the Bidwell Bar and Big Bend proj-
ects and, for maximum development, would flood both
sites, In the event that the Orovilie site should not be
constructed to maximum height, development of the
Big Bend site as a coordinate feature with a lesser
Oroville reservoir might be advantageous. It would be
possible to obtain a storage capacity of at least
1,400,000 acre-feet at the Oroville site and at least
700, 000 acre-feet at the Big Bend site. The headwater
altitude of the Big Bend reservoir would be limited by
the tailwater altitude, 1, 380 feet, at the Cresta power
plant of the Pacific Gas & Electric Co., The headwater
altitude of the Oroville reservoir might be determined
within limits by the altitude at which there would be
optimum conditions for storage and power development,
With 1, 400,000 acre-feet of capacity the headwater al-
titude would be at the low-water altitude of the Big Bend
site, A substantially greater capacity might be obtained
by encroaching slightly on the power drop at the Big
Bend site, Although the cost of the two units doubtless
would be more than that of a single unit of the same
storage capacity at the Oroville site, investigation may
show that the benefit-cost ratio would be greater. A
considerably greater power drop would be utilized, and
with coordinated operation of the two reservoirs there
might be an increase in irrigation yield. The flood-
control reservation could be limited to the Oroville res-
ervoir. It may be noted, also, that there would not be
a proportionate increase in flowage costs owing to the



addition of the Big Bend unit, since the Oroville reser-
voir alone would flood the existing Big Bend power

plant and would necessitate a major part of the required
railroad relocation. '

If the Oroville dam should be constructed to the max-
imum altitude of about 870 feet, there would be a power
drop of roughly 500 feet between the Cresta power plant
and the headwater of the reservoir, This could be de-
veloped by tunnel diversion to a power plant at the
headwater of the reservoir, or possibly by a large
storage and power dam upstream from the Big Bend
site, or by a combination of dam and tunnel diversion.
However, a large storage capacity upstream from the
maximum Oroville reservoir to the Cresta plant prob-
ably would not be required for optimum control of the

North Fork water and would be relatively costly. Pre- .

vious plans for power in this reach of the North Fork
Feather River, as outlined by F. E. Bonner in “Water
powers of California, ” contemplated the construction
of a dam and a 7-mile tunnel to utilize the power drop
between the altitudes of 1, 455 feet and 960 feet, The
recently constructed Cresta plant is downstream from
the headwater of this proposed unit.

The Big Bend dam would necessitate a relocation of
the Western Pacific Railroad totaling about 27 miles,
and would flood the diversion works of the existing Big
Bend power plant,

Gaging stations have been operated on the North Fork
Feather River at or near Big Bend for varying periods
since 1911, The present gage is in sec. 6, T, 22 N,,
R. 5 E., 10 miles upstream from the Big Bend dam
site, The average discharge for 29 years of complete
record since 1911 is 2, 702 second-feet. This corre~
sponds to an average annual runoff of 1, 960, 000 acre~
feet, For the six water years 1929-34, the average an-
nual runoff was about 1, 200, 000 acre-feet (partly esti-
mated), There is considerable storage regulation at
Lake Almanor, Bucks Creek Reservoir, and Butt Val-
ley Reservoir, ‘

Preliminary estimates of the potential storage capac-
ity at the Big Bend site presumably were based on the
Geological Survey map of Bidwell Bar quadrangle. This
is on a scale of 1:125, 000, with a contour interval of
100 feet, Probably owing to the limitations of map
preparation on this scale and the reconnaissance nature
of the survey, the canyon is made to appear consider-
ably wider than it actually is.

The Bureau of Reclamation obtained a map of the
reservoir site (Fairchild Aerial Surveys, May 1946)
showing the topography generally to an altitude of 1, 400
feet and higher at the dam site. An assembled edition
of this map was printed on a scale of 1:24,000, and the
contour interval is 10 feet, The part of the site south
of latitude 39°45' is shown on a map of Las Plumas
quadrangle prepared under the direction of the Bureau
of Reclamation. This is on a scale of 1:24, 000, with a
contour interval of 25 feet, The reservoir-site map
and a preliminary edition of the quadrangle map were
used for the purposes of this report.

These maps indicate that the river altitude is 725
feet at the dam site, The canyon width is about 1, 800
feet at an altitude of 1, 385 feet at the dam site. The
potential capacity at an altitude of 1, 385 feet would be
about 730, 000 acre-feet,
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Rough'deternunations of reservoir areas and capac-
ities are as follows:

Altitude Area Capacity
(feet) (acres) (acre-feet)
725 0 0
800 80 3,000
900 240 19, 000
1,000 690 65, 500
1, 100 1,160 158, 000
1, 200 1, 730 302, 500
1,300 2, 330 505, 500
1,400 3, 150 779, 500

Land classifications in the Big Bend reservoir area
were made on the assumption that the maximum-
flowage line might be at the top contour of the Bureau
map, 1,400 feet, The classifications would be substan-
tially the same for the proposed storage altitude, 1, 385
feet. The land net was not shown on the reservoir-site
map. Locationrs of lands upstream from the boundary
of the Las Plumas quadrangle map were determined
roughly by reference to the locations shown on the For-
est Service map of Plumas National Forest,

Oroville reservoir site, Feather River

The Oroville reservoir is a major unit of the State
water plan, as proposed in Bulletin 26 of the State Di-
vision of Water Resources, The dam site is at a
stream-bed altitude of 190 feet in secs, 1 and 2, T, 10
N., R. 4 E. The original proposal was for a dam 580
feet high, creating a storage capacity of 1, 700, 000
acre-feet.

The alternative proposals of the Bureau of Reclama-
tion and Corps of Engineers for use of the Bidwell Bar
and Big Bend sites, and the increased storage require-
ments indicated by a sequence of dry years subsequent
to the State report, led to further investigations of the
lower Feather River sites,

An office report of the State Division of Water Re-
sources, dated August 1949, gives the results of these
further studies by the State agency in cooperation with
the Bureau of Reclamation and Corps of Engineers.,
Four sizes of reservoir were contemplated at the Oro-
ville site: 1, 000, 000; 1, 700, 000; 2, 400, 000; and
3,000, 000 acre-feet, Estimates of cost and perform-
ance were compared with the cost and performance
of Bidwell Bar reservoirs with capacities of 1,000, 000
and 1, 700, 000 acre-feet, operated with a Big Bend res-
ervoir having a capacity of 700, 000 acre-feet, An after-
bay power plant of 25, 000 kilowatts was used with each
combination, It was concluded that major storage ca-
pacity on the Feather River can be most feasibly and
economically provided at the Oroville site. The joint
statement, issued by officials of the State, the Bureau
of Reclamation, and the Corps of Engineers, also
pointed out that a reservoir capacity of 2, 500, 000 to
about 3, 000, 000 acre-feet should be provided on the
lower Feather River for proper control and
conservation,

The State report of August 1949, based on prices as
of April 1949, indicates that the Oroville reservoir,
with a capacity of 2, 400, 000 acre-feet, would cost about
$262, 000, 000; the accompanying power plant (capacity,
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350, 000 kilowatts) $46, 000, 000; and the afterbsy dam
and power plant about $14, 000,000, The annual energy
output was estimated as 1, 402 million kilowatt-hours,
and the irrigation yield, with incidental power, as
1,371,000 acre-feet. With a capacity of 3, 000, 000
acre-feet it was estimated that the Oroville reservoir
would cost $296,000, 000 and the accompanying

400, 000-kilowatt power plant $51, 000, 000, The annual
energy output would be increased 147 million kilowatt-
hours and the irrigation yield 99, 000 acre-feet by this
increase in capacity. In comparison it was estimated
that the Bidwell Bar-Big Bend reservoirs with a total
capacity of 2, 400,000 acre-feet, and their power
plants, would cost about as much as the maximum
Oroville reservoir and produce considerably less power
and less irrigation water,

A maximum flood-control reserve of 400,000 acre-
feet was used in the Oroville reservoir studies, and
415, 000 acre-feet for the Bidwell Bar-Big Bend com-
bination; these figures were suggested by the Corps of
Engineers. The amount of reserve was varied between
November 1 and May 15, with the maximum in effect
from January 1 to April 1. The reserve was allocated
between the Big Bend and Bidwell Bar reservoirs in the
ratio of 60:40, which is roughly the ratio of the average
flow of the North Fork to that of the Middle Fork Feath-
er River,

The Oroville dam, to have a capacity of 2, 400, 000
acre-feet, would be 629 feet above the stream bed,
with a crest length of 4, 820 feet, At any of the heights
considered it would necessitate a relocation of the
Western Pacific Railroad, totaling 19% miles and esti-
mated to cost about $44, 000, 000, and a relocation of
a State highway estimated to cost nearly $7, 000, 000.
It would also flood the existing Big Bend power plant of
the Pacific Gas & Electric Co. estimated to cost about
$37, 000, 000,

An afterbay dam and powerhouse would be provided
downstream from the Oroville site, and in the compar-
ative studies the same afterbay unit was considered as
a part of the Bidwell Bar-Big Bend project. The in-
stalled capacity would be 25, 000 kilowatts, and the an-
nual output about 140 million kilowatt-hours. The aft=-
erbay would provide for some day-to-day reregulation
to equalize power releases for irrigation diversions.
The power drop would be 60 feet,

The Oroville reservoir and the afterbay would flood
power sites considered by previous investigators. On
the North Fork Feather River, a scheme outlined by
F. E, Bonner in “Water powers of California” (1928)
would develop the drop between the altitudes of 920 and
445 feet by enlargement of the existing Big Bend power
plant. Downstream it was proposed to develop the drop
to an altitude of 160 feet in two stages by means of
power dams. On the Middle Fork, powerhouses would
have been located at the altitudes of 580 and 300 feet,
with some storage at the Bidwell Bar site. On the
South Fork a plant would have been located at an alti-
tude of 610 feet with conduit-type development for a
drop of 1, 490 feet. The afterbay and maximum Oro-
ville reservoir would lie between the altitudes of 150
feet and 865 feet.

As noted on page 8, it would be possible to construct
both the Oroville and Big Bend reservoirs by limiting
the capacity at the Oroville site to less than 2,000, 000

acre-feet, Construction of both reservoirs might be
advantageous if it is determined that a total capacity of
approximately 2, 500,000 acre-feet would be adequate
for control of the Feather River. In that event, the
maximum pool altitude of the Oroville reservoir might
be limited to about 770 feet.

A gaging station has been operated on the Feather
River at and near Oroville since January 1902, The
average discharge for 43 years, to Sept. 30, 1945, was
5, 881 second-feet, corresponding to an average annual
runoff of nearly 4, 300,000 acre-feet, There are some
irrigation diversions upstream and considerable regu-
lation by storage reservoirs, The recent studies pre-
sented in the State report of August 1949 were based on
runoff during the 25 years ending Sept, 30, 1945. The
average annual runoff for this period was 3, 604, 000
acre-feet. The future water supply at the Oroville site
was estimated by correcting recorded flows for the
storage effect of the Lost Creek and Little Grass Val-
ley reservoirs in the South Fork basin, (The Palermo
Canal, now diverting irrigation water from the South
Fork, would be supplied from the Oroville reservoir,)
Prospective storage developments in the upper North
Fork, Middle Fork, and South Fork drainage basins
may result in some modification of the future supply to
the Oroville site.

The recorded mean annual runoff for the six water
years 1929-34 was 2,230, 000 acre-feet, and the ulti-
mate requirements for diversions upstream presumably
would reduce this to about 2,000, 000 acre-feet in a sim=
ilar critical period in the future, The existing storage
capacity in the Feather River basin is about 1, 500, 000
acre-feet, With the recommended addition of a capacity
of at least 2, 500, 000 acre-feet, there should be enough
for substantial control through a critical period like the
years 1929-34, provided the reservoirs are located
properly in the basin, The Oroville site is below all
major tributaries, including the West Branch Feather
River, The West Branch would not be controlled by.the
proposed Bidwell-Big Bend project. The average dis=-
charge of the West Branch for the 15 years ending 1945
was 342 second-feet, or 250,000 acre-feet per year.
The corresponding average for the period from 1921 to
1945 was 230, 000 acre-feet, and for the six water years
1929-34 it was 120, 000 acre-feet.

A map of the Oroville site obtained by the Bureau of
Reclamation (Fairchild Aerial Surveys, May 1946) '
shows the topography to an altitude of 850 feet and
higher in the vicinity of the dam site. An assembled
edition of this map is on a scale of 1:24,000, and the
contour interval is 10 feet. The Bureau, in cooperation
with the Geological Survey, also is preparing topograph-
ic maps of quadrangles in this area on a scale of
1:24, 000, with a contour interval of 25 feet. Prelimie
nary editions of these sheets were used to determine
locations in the reservoir site for the purpose of listing
the status of lands.

Reservoir areas and capacities at high stages, as
roughly determined on the basis of figures recently
used by State investigators, are given in the following
skeleton table. Areas and capacities are listed to two
significant figures,



Altitude Area Capacity
(feet) (acres) (acre-~feet)
190 0 0
650 6,000 920, 000
700 7,500 1, 200, 000
750 9, 300 1, 700, 000
800 11, 000 2, 200, 000
850 13,000 2,800,000
900 15, 000 3,500,000

In view of uncertainty as to the final design of this
reservoir, if it'is selected, the maximum-flowage line
was assumed to be at the 900-foot contour. This would
correspond to a storage capacity of roughly 3, 500, 000
acre-feet, Classifications of public lands would be
about the same, with flowage lines at 800 or 850 feet,
except at extremities of reservoir arms where little
public land is involved,

Little Grass Valley reservoir site, South Fork
Feather River

The Little Grass Valley site is between the altitudes
of 4,850 and 5, 100 feet on the South Fork Feather Riv-
er., The dam site is in see, 31, T. 22 N., R. 9 E,

This site was included in a plan for development in
the South Fork Feather River basin as proposed by the
Oroville-Wyandotte Irrigation District. An outline of
the plan was given by F, E. Bonner in “Water powers
of California” (1928). The potential capacity of the
Little Grass Valley site was listed as 70, 000 acre-feet,
with storage to an altitude of 5, 100 feet, Power would
be developed along the South Fork and Lost Creek in
four stages through an over-all drop of 4, 100 feet. The
average output of the four plants was estimated as
32,876 kilowatts.

The Little Grass Valley site was listed in Bulletin 26
of the State Division of Water Resources as a possible
unit of the State water plan for maximum utilization of
water resources,

The Bureau of Reclamation has obtained a map of
this site (Fairchild Aerial Surveys, May 1946), which
shows the topography to an altitude of 5, 100 feet gen-
erally and to an altitude of 5, 200 feet through the dam-
site area. An assembled edition of the map is on a
scale of 1:12, 000, and the contour interval is 10 feet,

In June 1948 the Board of Supervisors of Yuba County
applied to the State of California (application 12573) for
a permit to appropriate 80,000 acre-feet per year from
several streams, including the South Fork Feather Riv-
er, for power purposes., One diversion point was listed
as in sec, 31, T. 22 N., R. 9 E,, evidently at the
Little Grass Valley site.

The Bureau of Reclamation map of this site was used
in listing the status of lands. Land lines and found cor-
ners were not shown on this map. The approximate lo-
cation of lands was determined by the location of land
lines relative to topography, as shown on a topographic
map of the Plumas National Forest (1938) and the land
plats. Part of the reservoir site is included in the top-
ographic map of the American House quadrangle (scale,
1:24, 000; contour interval, 25 feet), which is in
preparation,

11

Lost-8Sly Creek reservoir site, Lost Creek
(gouth Fork Feather River basin)

The Lost-Sly Creek reservoir site lies mainly along
Lost Creek between the altitudes of 3,290 and 3, 500
feet, The dam site is on Lost Creek in sec, 20, T. 20
N., R. 8 E,, just downstream from the mouth of Sly
Creek.

This site is listed in Bulletin 26 of the State Division
of Water Resources as a possible unit in the State water
plan for maximum utilization of water resources,

The Lost-Sly Creek site was included in a plan for
development of the South Fork Feather River basin as
proposed by the Oroville-Wyandotte Irrigation District.
An outline of the plan was given by F. E, Bonner in
“Water powers of California” (1928). The potential ca-
pacity at this site was listed as 35,000 acre-feet, with
storage to an altitude of 3,470 feet. The site is just
upstream from the present Lost Creek Reservoir of the
irrigation district. It was proposed to develop power
in two stages through a drop of 2, 496 feet along Lost
Creek and the South Fork Feather River, downstream
from the Lost Creek Reservoir,

The Bureau of Reclamation obtained a map of the site
(Fairchild Aerial Surveys, May 1946) showing the to-
pography generally to an altitude of 3, 500 feet and to
3,600 feet in the dam-site area, An assembled edition
of the map is on a scale of 1:9, 600, and the contour in-
terval is 10 feet.

Yuba County applied to the State of California in June
1948 (application 12573) for a permit to appropriate
80,000 acre-feet per year from the “South Fork Feather
River, Sly River and Lost Creek, tributary to Feather
River and Yuba River, ” for power purposes. One diver-
sion point is listed as in sec. 20, T, 20 N., R, 8 E,,
evidently at the site of the proposed Lost-Sly Creek
reservoir, :

In August 1948 the Oroville-Wyandotte Irrigation Dis-
trict applied to the State of California (application 12644)
for a permit to appropriate (1) 5, 500 second-feet, (2)
2,000 second-feet, (3) 500 second-feet from (1) Lost
Creek, (2) the South Fork Feather River, (3) Wyandotte
Creek, tributaries of the Feather River, to be diverted
in sec. 14, T. 18 N., R. 4 E,, for irrigation and do-
mestic purposes,

YUBA RIVER DRAINAGE BASIN

Narrows Reservoir site, Yuba River

This reservoir site is along the Yuba River and the
South Fork Yuba River between the altitudes of 290 and
860 feet. The dam site is on the Yuba River just down-
stream from the existing Narrows debris-storage dam,
in secs. 14and 23, T. 16 N., R. 6 E.

The Narrows Reservoir was listed in Bulletin 26 of
the State Division of Water Resources as a major unit
in the State water plan, The reservoir was proposed
primarily for irrigation purposes but would also be used
for flood control and power generation, A description
of the site and estimates of the performance of the proj-
ect are given in Bulletin 26, It was concluded that a
dam 580 feet high should be constructed to provide a
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storage capacity of 853,000 acre-feet, A power plant
at the dam would have a capacity of 160, 000 kilovolt-
amperes, With operation primarily for irrigation, it
was judged that the annual yield would have been about
870,000 acre-feet of new water and the annual energy
output about 528 million kilowatt-hours during a period
like that from 1889 to 1929, It was pointed out that the
water yield would have been only about half the poten-
tial supply.

The Bureau of Reclamation, in the Department of the
Interior report on Central Valley development (Novem-
ber 1945), proposed the construction of a 483-foot dam
at the Narrows site to provide a storage capacity of
500,000 acre-feet. The reservoir would be operated
for irrigation, flood-control, power, and other pur-
poses. With a 70, 000-kilowatt power plant at the dam
it was estimated that the average annual energy output
would be 245 million kilowatt-hours during a period
like that from 1928 to 1934.

A reservoir such as proposed in the State water plan,
or by the Bureau of Reclamation, would flood the exist-
ing 240-foot dam used for debris control and the exist-
ing Colgate power plant of the Pacific Gas & Electric
Co.

The State of California commented on the Bureau plan
in a review dated April 1946, It was concluded that the
project is feasible from the engineering standpoint but
that there is no immediate need for an irrigation supply
in the service area in an amount that would justify con-
struction at this time, It was judged that an aggregate
storage capacity of 1, 500, 000 acre-feet would be
needed for the ultimate development of the water re-
sources of the Yuba River. It was pointed out that this
could be obtained with a capacity of 653, 000 acre-feet
at the Narrows site and with a capacity of 675, 000
acre-feet at the Bullards Bar site,

In June 1948 Yuba County applied to the State of Cal-
ifornia (application 12517) for a permit to appropriate
60, 000 acre-feet of water per year, to be diverted
from the Yuba River in sec, 14, T. 16 N,, R, 8 E,,
for irrigation and domestic purposes, The prospective
diversion point is at the Narrows site.

A gaging station was operated on the Yuba River near
Smartville from 1903 to 1941, and one has been in op-
eration at the existing Narrows Dam since October
1941, The drainage areas are listed as 1,201 and
1, 110 square miles, respectively. The average annual
runoff at the former station, for 38 years of record,
was 2,130, 000 acre-feet. The average during the six
water years 1929-34 was 967,000 acre-feet, '

A map of the reservoir site was published by the
Geological Survey in 1937, It is on a scale of 1:12,000,
with a contour interval of 20 feet on land and 5 feet on
the river surface, The topography is shown to an alti-
tude of 900 feet. The map is designated “Upper Nar-
rows reservoir site,” A map of the dam site is in-
cluded on a scale of 1:2,400 and with a contour interval
of 10 feet.

New Bullards Bar Reservoir sitﬁ, North Fork
—Yuba River

The New Bullards Bar Reservoir site lies between
the altitudes of about 1,400 and 1, 850 feet along the

North Fork Yuba River and its tributary Willow Creek,
The dam site is in sec, 24, T. 18 N., R, 7T E,, just
downstream from the existing Bullards Bar Dam,

The existing Bullards Bar site was listed in Bulletin
26 of the State Division of Water Resources as a pos-
sible unit in the State water plan for maximum develop-
ment of water resources.

The existing dam and power plant was constructed by
the Yuba River Power Co. for the Pacific Gas & Elec-
tric Co, A plan for the ultimate development of the
North Fork as proposed by the Yuba River Power Co.
is described in “"Water powers of California” by F, E,
Bonner (1928). This includes a proposal for increasing
the height of the present Bullards Bar Dam to 360 feet
(altitude, 1,800 feet), providing additional storage ca-
pacity of 200, 000 acre-feet for regulation to increase
the power potential,

The New Bullards Bar Reservoir was listed as a
major prospective project for the comprehensive de-
velopment of the Central Valley basin in the Department
of the Interior report of November 1945. The Bureau
of Reclamation suggested a maximum-flowage line at
1, 900 feet to create a storage capacity of 675,000 acre-
feet. This would require a dam 520 feet above the
stream bed, which would flood the present Bullards Bar
Dam and powerhouse, The reservoir would be operated
for several purposes, including irrigation and flood con-
trol in coordination with the Narrows Reservoir on the.
Yuba River downstream (proposed capacity, 500, 000
acre-feet). Power would be developed between these
reservoirs at New Bullards Bar and New Colgate plants
with capacities of 60,000 and 50, 000 kilowatts, respec«
tively. The Pacific Gas & Electric Co, operates a pow=
er plant with a capacity of 8, 500 kilowatts at Bullards
Bar Dam, This company also operates the Colgate
plant downstream at an altitude of about 534 feet, with
water supplied by tunnel from the North Fork down-
stream from the Bullards Bar Dam, The capacity of
this plant was 14, 200 kilowatts until recently it was en=-
larged to about 40, 000 horsepower., The drop between
the stream bed at Bullards Bar and the maximum-
flowage line of the proposed Narrows Reservoir is ap-
proximately 830 feet.

The New Bullards Bar Reservoir also was proposed,
in 1945, by the Sacramento District, Corps of Engineers,
with 330, 000 acre-feet of the total, 675,000 acre-feet,
listed for maximum flood-control reservation, The ca-
pacity of the proposed power plant was listed as 46, 000
kilovolt-amperes, The Corps of Engineers did not rec-
ommend the Narrows project.

The State of California, commenting on both proposals
in April 1946, found each to be economically feasible if
it included the estimated irrigation benefits, but held
that there is no immediate need for an irrigation supply
in the tributary area and therefore that construction
should be deferred. The State further concluded that
the ultimate development of the Yuba River required an
aggregate capacity of 1, 500, 000 acre-feet at the Bul~
lards and Narrows sites and recommended that the Nar-
rows site be developegatg a capacity of 853, 000 acre=~
feet, which, with 875,acre-feet at Bullards Bar, would
meet the requirement,

In June 1848 Yuba County applied to the State of Cal-
ifornia (application 12518) for a permit to appropriate
130, 000 acre=feet per year from the Yuba River, for



power purposes, to be diverted in sec, 24, T, 18 N.,
R. 7 E. The New Bullards Bar Dam site is within this
section, Production was estimated as 772 million
kilowatt-hours annually, (If it is intended to relate to
the amount of water requested, this evidently is an er=~
roneous estimate, )

The average annual runoff of the North Fork Yuba
River at Bullards Bar since 1903, when records were
first obtained on the Yuba River, is estimated as about
1, 400,000 acre-feet, During the six water years 1929-
34, the average annual runoff is estimated as about
570, 000 acre-feet. These estimates are based on dis-
charge records for the North Fork at the Colgate diver-
sion dam since 1940, as compared with records for the
Yuba River near Smartville and the Yuba River at Nar-
rows Dam. !

The New Bullards Bar site is partially covered in a
plan and profile of the South, Middle, and North Fork
Yuba River published by the Geological Survey in 1940,
The topography is shown only to an altitude of 1, 700
feet or less in much of the area.

The Bureau of Reclamation obtained a map of the
reservoir site (Fairchild Aerial Surveys, May 1946)
showing the topography to an altitude of 1, 950 feet, An
assembled edition of the map is on a scale of 1:12, 000,
and the contour interval is 10 feet, Land lines are not
shown, The approximate location of lands was deter-
mined by reference to the location of land lines on the
river survey map, relative to topographic features.
For the tentative classification of public lands it was
assumed that the maximum-flowage line might be at
1, 950 feet. The area covered at 1, 950 feet is not much
more than at 1, 900 feet.

Jackson Meadows reservoir site, Middle Fork
Yuba River :

The Jackson Meadows site lies between the altitudes
of 5,820 and 6, 060 feet along the Middle Fork Yuba
River, The dam site is in sec. 18, T. 19 N., R, 13 E,

F. E, Bonner, in his report on “Water powers of
California” (1928), suggested a storage capacity of
45,000 acre-feet for the Jackson Meadows site, with a
140-foot dam and a maximum-flowage line at an alti-
tude of 6,020 feet. He noted that a capacity of 75, 000
acre-feet might be created by a dam 30 feet higher. It
is uncertain whether Bonner's altitudes are related to
the datum of recent maps, which show the stream alti-
tude as 5, 830 feet at a fairly well defined dam site,
This would correspond with a dam height of 190 feet at

an altitude of 6,020 feet. Bonner judged that a capacity .

of 45,000 acre-feet would be sufficient unless consider-
able cyclic operation should be practised. At the time
of his report the potential water supply was somewhat
uncertain because of a conflict in the plans of the Yuba
River Power Co. and the Nevada Irrigation District as
to the diversion of Middle Fork waters, The Nevada
Irrigation District diverts water from the Middle Fork
at Milton, in sec, 12, T. 19 N,, R, 12 E, The average
diversion for 16 years, from 1928 to 1930 and from
1931 to 1945, was 71 second-feet. Bonner assumed
that water in excess of the diversion at that time would
be available for regulation at Jackson Meadows with
diversion to the North Fork Yuba River at the proposed
Sierra City reservoir for power development down-
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stream, He judged that the amount of water available
for diversion would 'be too small to justify development
of the power drop between the Middle and North Forks,

The Jackson Meadows site was listed in Bulletin 26
of the State Division of Water Resources as a possible
unit in the State water plan for maximum development
of water resources.

In the Department of the Interior report on water re-
sources development of the Central Valley basin, the
Bureau of Reclamation listed the Jackson Meadows site
as under consideration in connection with the future
development of the Nevada irrigation district. The po-
tential storage capacity was listed as 67, 000 acre-feet,

A gaging station was operated during 1926-30, 1931-
34, 1935-40, and 1941-42 on the Middle Fork Yuba Riv-
er at Milton. After 1943 it was again operated and has
remained in operation to date. The average discharge
for 14 complete years of record after Sept. 30, 1928,
to Sept, 30, 1945, was about 29 second-feet, There
was no flow during three of these water-years: 1931,
1934, and 1939. Water has been diverted just upstream
from this station to the Milton-Bowman tunnel of the
Nevada irrigation district since May 1928, The com-
bined river and tunnel flow during the 15 years of over-
lapping records to 1945 was 104 second-feet, The de-
pendable water supply may be limited by critical peri-
ods such as the six water years 1929-34, when the av-
erage discharge of the Middle Fork at Milton was less
than 8 second-feet, During the same period the aver-
age Milton-Bowman diversion was about 61 second-feet.
The combined river and tunnel discharge from 19289 to
1934 was equivalent to an average runoff of 50, 000 acre-
feet annually.

It seems unlikely that the small remainder after
Milton-Bowman diversion during critical periods such
as that from 19829 to 1934 would justify any separate
development like the contemplated diversion to the
North Fork, However, the Jackson Meadows stora'ge
might be used advantageously for power regulation
through the Nevada Irrigation District-Pacific Gas &
Electric Co. system if power releases can be reregu-
lated at downstream sites, Hold-over operation at this
site also might increase the dependable supply for
irrigation.

The Jackson Meadows site is shown on a plan and
profile map of the South, Middle, and North Forks
Yuba River published by the Geological Survey in 1940,
The scale is 1:31, 680, with a contour interval of 20
feet. The topography is shown to an altitude of 8, 000
feet. A map of the dam site was printed on a scale of
1 inch = 200 feet, with a contour interval of 5 feet.

The Bureau of Reclamation obtained a map of the
Jackson Meadows site (Fairchild Aerial Surveys, May
1946) showing the topography generally to an altitude
of 6,060 feet and to an altitude of 8, 200 feet at the dam
site. An assembled edition of this map is on a scale of
1:12, 000, and the contour interval is 10 feet, The chan-
nel altitude at the dam site is 5, 820 feet, and the width
of the canyon at an altitude of 8, 080 feet is about 1, 200
feet. The potential storage capacity, as roughly deter-
mined from this map, is 97, 000 acre-feet below an alti~
tude of 6, 080 feet and 59, 000 acre-feet below an altitude
of 6,025 feet, It is judged that a storage capacity of
70, 000 or 80, 000 acre-feet might be sufficient for con~
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trol of the runoff during critical periods such as the
years 1929-34,

The reservoir-site map of the Bureau of Reclamation
does not show found corners or a land net. For the
purpose of listing the status of lands, the approximate
locations of lands were determined by réference to the
land net shown on the river-survey map. For the ten-
tative classification of public lands, it was assumed
that the maximum-flowage line might be at an altitude
of 6,060 feet.

Cisco reservoir site, South Fork Yuba River

The Cisco reservoir site lies between the altitudes
of 5,590 and 5, 850 feet along the South Fork Yuba Riv-
er, The dam site is in secs, 19 and 30, T, 17 N., R,
13 E., on the South Fork a short distance downstream
from the mouth of the Rattlesnake Creek,

The “Cisco” reservoir site of the Bureau of Recla-
mation map dated May 1946 (Fairchild Aerial Surveys)
presumably is at the location of the “Rattlesnake” res-
ervoir site mentioned by F, E, Bonner in “Water pow-
ers of California” (1928), Bonner said there was a pos-
sibility that this site might be used eventually to pro-
vide 26,000 acre-feet of storage for stand-by purposes,
presumably in connection with power and irrigation
projects of the ultimate Yuba-Bear River system. He
did not suggest any power development at the site or in
the reach downstream to the Lake Spaulding Reservoir,
The Rattlesnake site was shown at a stream altitude of
5, 600 feet, with storage to 5, 730 feet,

This site was listed in Bulletin 26 of the State Divi-
sion of Water Resources as a possible unit in the State
water plan for maximum utilization of water resources,

In the Department of the Interior report of November
1845 on the development of the Central Valley basin,
the Bureau of Reclamation listed the Cisco site as un-
der consideration for the future development of the
Nevada irrigation district, The potential capacity was
listed as 93, 500 acre-{eet,

In October 1848 Placer County applied to the State of
California (application 12748) for a permit to appropri-
ate 500 second-feet and 150, 000 acre-feet per year
from the South Fork Yuba River for power purposes.
The diversion point was listed as within sec. 19, T,

17 N., R, 13 E., presumably near the Cisco dam site.

Stream-flow records have been obtained on the South
Fork Yuba River near Cisco since April 1942. The
gage is in see, 19, T. 17 N., R. 13 E., near the pro-
posed dam site. The average discharge for the three
water years 1943-45 was about 180 second-feet. It is
judged that the long-time average may be about the
same. The average discharge during the six water
years 1929-34 is estimated as roughly 60 percent of
this figure or 110 second-feet, equivalent to an average
annual runoff of 80, 000 acre-feet, Judging from these
rough estimates, the proposed storage capacity of
93, 500 acre-feet would not be sufficient for complete
control during dry periods such as the years 1920-34,
but it would provide for considerable hold-over opera-
tion during such periods,

The Bureau of Reclamation map was printed on a
scale of 1:12, 000, and the contour interval is 10 feet,
The topography is shown generally to an altitude of
5, 850 feet and to above 6, 000 feet at the dam site, The
channel altitude at the dam site is shown as 5, 590 feet,
The SE. and NW, corners of sec. 29, and the quarter-
section corners at the W, boundary of sec., 29, T. 17
N., R. 13 E,, are shown on the map as found corners,
but land lines are not indicated. For the purpose of
listing status and tentative land classifications, the ap-
proximate locations of lands were determined by refer-
ence to the land net on the river-survey map.

New York Flat reservoir site, New York Flat Creek
(tributary by way of Dry Creek to Yuba River)

The New York Flat reservoir site lies between the
altitudes of 2,290 feet and 2, 480 feet along New York
Flat Creek, The dam site is in secs, 25 and 26, T, 19
N., R. 6 E., just upstream from the junction of New
York Flat Creek with Dry Creek.

This site was included in a plan of development of
the South Fork Feather River which was proposed by
the Oroville=Wyandotte Irrigation District. An outline
of the plan is given in “Water powers of California, *
by F. E. Bonner (1928), It was proposed to develop
power in four stages below the Little Grass Valley site
on the South Fork Feather River and the Lost-Sly Creek
site on Lost Creek, tributary to the South Fork Feather
River., As an alternative to the direct routing of water
along Lost Creek and the South Fork it was proposed
to use‘the New York Flat reservoir site of the Yuba
River basin for reregulation. This site has a potential
storage capacity of more than 80,000 acre-feet, and
its tributary drainage area is only a few square miles,
By either plan the water would be utilized for power
down to the intake of the Palermo Canal, which diverts
from South Fork Feather River at an altitude of 610 feet
for irrigation in the Oroville-Wyandotte district, The
potential drop would be reduced by construction of the
proposed Oroville or Bidwell Bar dams,

The New York Flat site was listed in Bulletin 28 of
the State Division of Water Resources as a possible unit
in the State water plan for maximum utilization of water
resources,

In June 1948 the Board of Supervisors of Yuba County
applied to the State of California (application 12573) for
a permit to appropriate 80,000 acre-feet per year from
the South Fork Feather River and certain tributaries of
the South Fork Feather River and the Yuba River. One
of the diversion points was listed as in sec. 25, T. 19
N., R. 6 E,, evidently at the New York Flat dam site.
The purpose was described as power, and the capacity
has been estimated as 90, 000 kilowatts,

In August 1948 the Oroville-Wyandotte Irrigation Dis-
trict applied to the State (application 12644) for a per-
mit to appropriate waters from Lost Creek, the South
Fork Feather River, and Wyandotte Creek for irrigation
and domestic purposes. Details were not stated.

The average discharge of the Palermo Canal {rom
1811 to 1845 was 18, 7 second-feet, The average dis-
charge of the South Fork Feather River below the Pa~
lermo Canal diversion from 1811 to 1045 was 304
second-{eet,



The Bureau of Reclamation has obtained a map of the
New York Flat reservoir site (Fairchild Aerial Sure
veys, May 1946) showing the topography to an altitude
of 2,480 feet. An assembled edition of the map is on a
scale of 1:12,000, and the contour interval is 10 feet,
The apparent location of the dam site is on New York
Flat Creek about a quarter of a mile upstream from its
junction with Dry Creek. The altitude of the stream at
this point is 2, 290 feet, For the purpose of listing the
status of lands it was assumed that the maximum-
flowage line would be at the top contour, 2,480 feet,
The Bureau map does not show land lines, The NW,
corner of sec. 25, T. 19 N., R. 6 E,, was found, The
site is included in a recent Forest Service planimetric
map of part of the Bangor quadrangle, It is also in-
cluded in the topographic maps of the Forbestown and
Rackerby quadrangles now in preparation., The approx-
imate locations of lands on the reservoir-site map
were determined by reference to the land net shown on
these maps, as related to topographic features,

Virginia Ranch reservoir site, Dry Creek
(tributary to Yuba River)

The Virginia Ranch site is between the altitudes of
1,050 and 1, 220 feet along Dry Creek. The dam site
is in the NW4 sec. 21, T. 17 N., R. 6 E,

The site was listed in Bulletin 26 of the State Division
of Water Resources as a possible unit in the State wae
ter plan for maximum utilization of water resources,

This site evidently is the one mentioned in the De-
partment of the Interior report of November 1845 as
being under investigation by the Bureau of Reclamation
for irrigation purposes. It would serve parts of the
Browns Valley area, now partly under irrigation from
the North Fork Yuba River, Dry Creek, and Tennessee
Creek. The altitude of the stream bed at the dam site
is 1,050 feet, and a dam to an altitude of 1, 220 feet
would have a crest length of nearly 3, 000 feet. Water
at this altitude would flood about 1,270 acres. Itis
judged that the potential storage capacity is 75, 000
acre-feet or more. The tributary drainage area is
roughly 75 square miles, mostly in foothill country.
There is a small reservoir, Lake Mildred, on Dry
Creek about a mile upstream from the Virginia Ranch
site,

A gaging station was installed on Dry Creek in the
SWi sec. 16, T. 17 N,, R. 6 E., in June 1946 by the
Bureau of Reclamation, The station has been operated
by the Geological Survey since Oct. 1, 1948,

The Bureau of Reclamation obtained a map of this
site (Fairchild Aerial Surveys, May 1946) which shows
the topography to an altitude of 1, 220 feet. The scale
is 1:12, 000, and the contour interval is 10 feet, No
land lines nor found corners were shown on this map.
For the purpose of listing land status, a land net was
added by reference to the net shown on the Geological
Survey map of the Bangor quadrangle, as related to top-
ographic features and grids of the California coordi-
nate system. The site is in the Oregon House quad-
rangle, now being mapped on a scale of 1:24, 000 and
with a contour interval of 25 feet. Lands within and ad-
jacent to the reservoir site are all patented.
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Rollins reservoir site, Bear River

The Rollins reservoir site is between the altitudes of
1,950 and 2, 200 feet along Bear River and its tributary
Greenhorn Creek, The dam site is in sec, 22, T, 15
N., R, 9 E., half a mile downstream from the mouth
of Greenhorn Creek and near the intake of the Bear
River Canal.

This site was listed in Bulletin 26 of the State Division
of Water Resources as a possible unit in the State water
plan for maximum utilization of water resources. (It
was here called “Bear River reservoir site,”)

The Rollins reservoir site was listed by the Bureau
of Reclamation as a major prospective storage reser-
voir in the Department of the Interior report on the
Central Valley basin of November 1945, The proposal
was for the storage of 60,000 acre-feet, including
17,000 acre-feet for the control of mining debris. A
total of 43, 000 acre-feet would be utilized to conserve
water for the irrigation, initially, of 8,000 acres of
land near Wheatland and, eventually, of foothill areas.
No power development was contemplated.

The proposal was reviewed by the State of California
in April 1946, and it was concluded that the project
probably is feasible from an engineering standpoint and
that there may be need for the reservoir to control
mining debris in the near future, but that there is no
apparent immediate need for the project for irrigation,
It was recommended that further studies be made, in-
cluding investigations of alternative sites,

The Federal Power Commission, San Francisco re-
gional office, commenting on power features of the
Bureau proposals for Central Valley development,
pointed out that a power plant of 5, 000 kilowatts would
be feasible in connection with the Rollins project unless
the debris storage is to be filled quite rapidly.

A gaging station has been operated on Bear River
near Auburn since December 1940, The gage is 13 miles
downstream from the Rollins site, -but there is relatively
little intervening drainage. Water is diverted into the
Bear River basin upstream from the Rollins site for
power development, Water is diverted from the Bear
River channel at the Rollins site by way of the Bear Riv-
er Canal for power and irrigation purposes, with the
surplus wasted to the American River, The canal dis-
charge has been measured since 1914, According to
F. E. Bonner, in “Water powers of California” (1928),
a total of 73,000 acre-feet annually was to have been
diverted into the Bear River basin for power develop-
ment and returned to the Nevada irrigation district
(Bear ..nd Yuba River basins) for irrigation, A diver-
sion point for this water from the Bear River channel
presumably would be at the Combie Reservoir (operated
by the Nevada Irrigation District), about 3 miles up-
stream from the gaging station near Auburn, ’

In view of the complicated system of storage and di-
version upstream, it appears that the water supply
available for conservation at the Rollins site cannot be
determined readily from the published records. The
average annual runoff of the Bear River near Auburn
from 1942 to 1945 was about 243, 000 acre-feet, It is
judged that with similar storage and diversions the av-



16

erage runoff from 1929 to 1934 may have been roughly
100, 000 acre-feet per year, but this estimate is sub-
ject to gross error,

The listing of land status and tentative classifications
were based on a Bureau map of the site (Fairchild Ae-
rial Surveys, May 1846) showing the topography to an
altitude of 2, 200 feet. An assembled edition of this
map is printed on a scale of 1:9, 800, and the contour
interval is 10 feet. The land lines were approximately
located on this map relative to topographic features by
reference to the Forest Service map of the Giant Gap
quadrangle, which shows planimetric features and land
lines on a scale of 1:31, 680,

Garden Bar reservoir site, Bear River

The Garden Bar reservoir site is between the alti-
tudes of 200 feet and 610 feet along the Bear River.
The dam site on the river is in sec, 31, T. 14 N., R.
7 E., and a saddle dam would be required in adjacent
section 30 for development above an altitude of 555
feet.

The Garden Bar reservoir site was proposed by the
Bureau of Reclamation in the Department of the Interior
report of November 1945 as a major project in the de-
velopment of the Central Valley basin, The maximum-
flowage line was listed as at an altitude of 5§90 feet,
The total storage was listed as 200, 000 acre-feet, in-
cludinig 30, 000 acre-feet of dead storage. A power
plant with a capacity of 4, 000 kilowatts was proposed
in connection with this reservoir. The average annual
output for a period like that from 1828 to 1834 was es-
timated as 20 million kilowatt-hours, The primary
purpose of the reservoir would be irrigation, but it
would also serve for flood control.

The Sacramento District, Corps of Engineers, in the
flood-control survey report of February 1945, brought
up to date by means of a supplement of June 1, 1948,
also included the Garden Bar reservoir in its plan of

development, A maximum flood-control reservation of .

42,000 acre-feet was recommended, Power develop-
ment was not included in this plan,

The State of California, reviewing both proposals,
found that the project is not economically feasible and
- recommended that further studies be made of Garden
Bar and alternative sites on the Bear River, including
the Camp Far West and Rollins sites (State reviews
dated April 1948), The Camp Far West site was pro-
posed in Bulletin 28 of the State Division of Water Re-
sources as a major reservoir unit in the State water
plan, There is an existing reservoir at this site with
a capacity of B, 000 acre-feet for irrigation use by the
Camp Far West irrigation district. The State proposed
the construction of a 180-foot dam to create a storage
capacity of 181,000 acre-feet, It was estimated that
this would provide a seasonal yield of 130,000 acre-
feet of new water, There would have been a maximum
flood-control reservation of 50, 000 acre-feet but no
power installation. The dam site is in sec, 21, T. 14
N., R, 8 E., and it is roughly 10 miles downstream
from the Garden Bar site,

The Federal Power Commission, in a report of the
San Francisco regional office (not for release), re-
viewed the Garden Bar proposal of the Bureau of Rec-

lamation as to power features and suggested no change,
although commenting that the proposed power plant
seemed larger than necessary,

The listing of land status and tentative classifications
were based on a map of the reservoir site obtained by
the Bureau of Reclamation (Fairchild Aerial Surveys,
May 1948). This shows the topography to an altitude of
810 feet, which was assumed as the possible flowage
line of the reservoir, The scale is 1:12,000, and the
contour interval is 10 feet. Land lines and found cor-
ners are not shown. The approximate location of lands
as related to the topographic features of this map was
determined by reference to the land net shown on a re-
cent Forest Service map of the Grass Valley quadrangle
(scale 1:31, 680). The reservoir site also is included
in a topographic map of the Wolf quadrangle (scale,
1:24,000; contour interval, 20 feet) which'is in
preparation,

Waldo reservoir site, Dry Creek
(Bear River drainage system)

The Waldo reservoir site is along Dry Creek and
several of its tributaries between the altitudes of 225
feet and 409 feet, The main dam site is in sec, 33, T.
15 N,, R, 8E,

The site is approximately the same as one that was
surveyed and studied by the State of California in con-
nection with investigations for the State water plan, It
is designated "Cabbage Patch reservoir site” in Bulletin
28 of the State Division of Water Resources,

" The Bureau of Reclamation listed the Waldo site as

a major prospective reservoir of the Central Valley
basin plan in the Department of the Interior report
dated November 1945, It was proposed to construct a
199-foot dam to create a storage capacity of 202, 000
acre-feet, with a dead storage of 5,000 acre-feet, The
reservoir would flood an area of 3,276 acres, This
reservoir would be used in connection with the proposed
Narrows and New Bullards Bar projects in the Yuba
River drainage basin, It was proposed that power re-
leases be diverted by means of a canal to the Waldo

r eservoir for reregulation, and it was stated that this
would materially improve the power output of the Yuba
plants. (The headwaters of the Waldo reservoir would
be roughly 8 miles southwest of the prospective Narrows
dam.) Gravity diversion from a plant at the Narrows
dam to the Waldo site evidently would entail a sacrifice
of power drop at the Narrows site, which is at a
stream-bed altitude of 286 feet. The State and Bureau
reports indicate that the potential water supply from
the Yuba River will be in excess of that needed for lo-
cal irrigation requirements, It is assumed, therefore,,
that the plan of development utilizing the Waldo site
may contemplate the routing of water southward by
means of canals along the foothills,

The State of California, commenting on the proposal
in a review dated April 1946, concluded that more data
would be needed to judge the engineering and economic
feasibility and the desirability of the project as com-
pared with equivalent storage on the Yuba River or its

_ branches, ‘

The drainage area at the Waldo site was listed as 80
square miles, The State review reports the mean an-
nual runoff as about 35,000 acre-feet,



The Bureau of Reclamation used a map of the reser-
voir site showing the topography to an altitude of 460
feet, (It is believed that the map was prepared by
Fairchild Aerial Surveys for the Army military estab-
lishment at Camp Beale.) An assembled edition of the
map is on a scale of 1:12,000, and the contour interval
is 20 feet. The map indicates that a small saddle dam
would be required above an altitude of 400 feet near the
south end of the site, The entire area, taking in the
Waldo and Narrows reservoir sites and intervening
terrain, is being mapped by the Geological Survey on a
scale of 1:24, 000,

AMERICAN RIVER DRAINAGE BASIN

The several reservoir sites described in the follow-
ing paragraphSare at relatively high altitudes and would
control runoff from the most productive parts of the
American River drainage basin. There is a potential
storage capacity of about 600, 000 acre-feet at the sites
on the Middle Fork American River and its main trib-
utary, the Rubicon River, above an altitude of 4, 000
feet. There are several alternative routes for the con-
veyance of storage releases by means of tunnel and
conduit for utilization at high-head plants on the Rubi-
con and Middle Fork channels. From the junction of
the Rubicon River with the Middle Fork at an altitude
of 1,150 feet, downstream to the headwater of the pro-
posed Folsom reservoir at an altitude of 466 feet, uti-
lization of the controlled and uncontrolled flows could
be accomplished by means of power dams, unless a
multiplespurpose reservoir should be constructed on
the North Fork.

In the upper South Fork American River drainage
basin the main storage possibilities are at:the Union
Valley site on Silver Creek, labove an altitude of 4, 500
feet, and at the Icehouse site on the South Fork Silver
Creek above an altitude of 5, 300 feet. The potential
active capacities are about 225,000 and 50, 000 acre-
feet, respectively, Water could be conveyed from
these sites by means of tunnel and conduit for utiliza-"
tion at high-head plants down to an altitude of 1, 880
feet at the South Fork American River channel. There
would be an additional drop of 1,000 feet along the
South Fork down to the headwater of the proposed Co-
. loma reservoir, Power could be developed in this
. reach by means of power dams and conduits or tunnels.

The descriptions of sites in the upper American Riv-
er basin are followed by descriptions of major projects
in_the lower basin that have been proposed for flood-
qentrol, irrigation, and power uses. These comprise
the Auburn and Oregon Bar reservoirs on the North
Fork; the Coloma and Webber Creek (Salmon Falls)
reservoirs on the South Fork; and Folsom reservoir
on the American River,

French Meadows reservoir site, Middle Fork
American River

The French Meadows reservoir site is between the
altitudes of 5, 050 feet and 5, 380 feet along the Middle
Fork American River. The dam site is mainly in sec,
36, T. 15 N,, R. 13 E,, extending into adjacent sec,
25, ’
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The site was listed in Bulletin 26 of the State Division
of Water Resources as a possible unit in the State water
plan for maximum utilization of water resources. :

Various proposals have been made for use of the
French Meadows site for power purposes. The Cali-
fornia Power Board, reporting to the Federal Power
Commission in 1924, listed the available capacity as
64,000 acre-feet, F. E. Bonner, in “Water powers of
Cahlornia (1928), suggested that a capacity of 55, 000
acre-feet would be needed to control the runoff. This
would be provided by a 150-foot dam to an altitude of
5, 140 feet. In his “Report on power withdrawals on
Middle Fork American River” (1935), W. R. Farley
proposed a capacity of 210,000 acre-feet for the French
Meadows site, to be provided by a 277-foot dam having
a crest length of 3,000 feet. Flood level would be at an
altitude of 5, 335 feet. (Bonner shows the stream-bed
altitude as 4, 990 feet; Farley puts it at 5, 063 feet.
Farley reported that a line of levels run into French
Meadows by the Forest Service in 1934 found the alti-
tude of the Middle Fork at French Meadows to be 63
feet higher than is shown on the 1912 plan and profile
of the stream.) The larger storage capacity suggested
by Farley would provide for hold-over operation and
also for the regulation of waters diverted into the site
from the North Fork American River (drainage area,
30 square miles) and from Duncan Creek (drainage '
area, 9,2 square miles),

E, F. Sullivan, of the Bureau of Reclamation, "in an
unpublished report dated Nov. 10, 1943, suggested an
active-storage capacity of 200, 000 acre-feet for
French Meadows, His proposal included diversion into
the site as suggested by Farley, The maximum head-
water altitude of the French Meadows reservoir site
was listed as 5, 325 feet,

In March 1948 Placer County applied to the State of

California (applications 12458 and 12457) for permits

to appropriate waters in the American River basin,. in- )
cluding diversion from the Middle Fork Ametican Ri‘ver,

in sec. 36, T, 16 N., R, 13 E,, the location of the ~ ".i
French Meadows dam site, The water would be usegl -
for power, municipal, irrigation, stock-watering, and
domestic purposes. Details of the plan were not stated, ..

The French Meadows reservoir would controel” mnoﬁi ;*;,
from 87 square miles, including areas of the North
Fork and Duncan Creek basins. It is judged that the. avs
erage annual flow subject to capture would be roughly
170,000 acre-feet for 40-year periods similaf to that ~
ending with 1945 and 150, 000 acre-feet for periods. like’
that from 1921 to 1945,

A map of the site obtained by the Bureau ot'Reelamaf“ :
tion (Fairchild Aerial Surveys, May 1946) shows the
topography to an altitude of 5, 380 feet, The altitude of
the stream at the apparent location of the dam site is
shown as 5,050 feet, An assembled edition of the map
is on a scale of 1:9, 600, and the contour interval is 10

- feet, For the purpose of obtaining the status of lands .

in the reservoir area, it was assumed that 5, 380 feet
would be the maximum pool altitude, Land lines and
found corners are not shown on the Bureau map. Loca-
tions of lands on this map were approximately deter~ -
mined from the location of land lines. shown on a recent
Forest Service planimetric map of the Granite Chief
quadrangle, as related to topographic features. The
dam site is in secs, 25 and 36, T. 16 N,, R, 13 E,,
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about 2, 400 feet west of the township boundary accord-
ing to this determination.

Rock Bound diversion and Buck Island Lake reservoir
sites, Rubicon River &ainggg basin

The Rock Bound on area is between the alti-
tudes of 6, 500 teet/ﬁ f ub1con River -and Rock
Bound Lake, The dam site is on the Rubicon River in
sec. 9, T. 13 N,, R, 16 E. There is a saddle west of
this site, at an altitude of 6, 560 feet, separating the
Rubicon River and Rock Bound Liake. The outlet of
Rock Bound Lake is at an altitude of 6, 525 feet, and
the drainage is to the west through Buck Island Lake
(altitude, 6, 430 feet) to the Rubicon River downstream
from the prospective diversion point, A dam on the
Rubicon River; another dam 2,000 feet long across the
outlet of Rock Bound Lake in secs, 6 and 7, T. 13 N.,
R. 16 E,, and a short saddle dam near the boundary
joining sections 5 and 6 would provide for storage in
the entire diversion area., About half a mile of tunnel
or cut would be required to connect the Rubicon area
with the Rock Bound area at the present level of Rock
Bound Lake. The Rock Bound Lake site was listed in
Bulletin 26 of the State Division of Water Resources as
a possible unit in the State water plan for maximum
utilization of water resources. The location was given
as sec, 8, T, 13 N,, R. 16 E,

The Buck Island Lake reservoir site is between the
altitudes of 6, 430 feet and 6,480 feet, and storage
would be obtained by constructing a dam extending
1, 400 feet across the outlet, The dam site is in sec,
6, T. 13N,, R, 16 E,

In a report to the Federal Power Commission by the
California Power Board in April 1924, the Rock Bound
and Buck Island sites were listed as having a potential
storage capacity of 24, 000 acre-feet, It was proposed
that water from the Rubicon River be routed by way of
Rock Bound, Buck Island, and Loon Lakes to Gerle
Creek and back to the Rubicon River near Parsley Bar
for power development.

F. E. Bonner, in “Water powers of California”
(1928), suggested diversion to Rock Bound Lake and
Buck Island Lake from the Rubicon River, with a stor-
age capacity of 7,000 acre-feet at Rock Bound Lake
and a small additional amount at Buck Island Lake,
Water would be routed thence to Loon Lake Reservoir
for power development downstream. Storage at Rock
Bound Lake was listed as between the altitudes of
6,450 and 6, 555 feet,

W. R, Farley, in his “Report on power withdrawals
of Middle Fork American River” for the Forest Service
in 1935, suggested a similar scheme with a storage ca-
pacity of 22,000 acre-feet at the Rock Bound site below
an altitude of 6,575 feet, He listed the potential capac-
ity of the Buck Island site as 2, 300 acre-feet below an
altitude of 6, 445 feet.

E. F. Sullivan, of the Bureau of Reclamation, also
suggested diversion of upper Rubicon River water by
way of Rock Bound and Buck Island Lakes to the pro-
posed Loon Lake and Gerle Creek reservoirs for pow-
er deveiopment (unpublished report, Nov, 10, 1943).

In March 1948 the Geo;gétoWn Divide Public Utility
District applied to the State of California (applications
12421, 12422, and 12423) for permits to appropriate
waters from several drainage basins within the Ameri-
can River basin, including the Rubicon River area.
Water would be used for irrigation, domestic, stock-
watering, and power purposes., One of the diversion
points was listed as Rock Bound Lake, sec. 6, T. 13
N., R. 16 E. Details of the plan were not stated.

Investigations of power possibilities in the upper
Rubicon River area were made by the Stone & Webster
Engineering Corp., from about 1808 to 1912, for the
Loon Liake Water & Power Co. (controlled by the South-
ern Pacific Co.). Several gaging stations were operated
for this study, including one on the Rubicon River at
Rubicon Springs, a mile downstream from the proposed
diversion point, The drainage area at the gage was
listed as 31.6 square miles. The drainage area tribu-
tary directly and by diversion to Rock Bound and Buck
Island Lakes is roughly 32 square miles, During the
three water years ending Sept. 30, 1913, the annual
runoff of the Rubicon River at Rubicon Springs was
recorded as 4,050, 1,820, and 2,120 acre-feet per
square mile, The 1930-11 water year was unusually
wet, whereas the following 2 years were relatively dry,
From November 1910 to August 1911, the runoff of the
Little Rubicon River near the outlet of Buck Island
Lake was recorded as 4, 570 acre-feet per square mile,

Records also were obtained at a downstream station
on the Rubicon River during these early years and have
been kept from 1944 to date. This stiation is now called
Rubicon River near Georgetown, Its drainage area is
listed as 198 square miles and included the Little South
Fork Rubicon River drainage basin. Comparisons with
the long-time record of the American River at Fair
Oaks indicate that the average annual runoff at this sta-
tion from 1905 to 1945 was about 2, 100 acre-feet per
square mile., The records for the early years show
that the unit runoff at Rubicon Springs was roughly 20
percent more than at the Georgetown station during wet
seasons and 30 to 40 percent more during the drier
seasons. From these and other comparisons it is judged
that the average annual runoff subject to capture at the
Rock Bound Lake and Buck Island Lake reservoir sites
is 2, 650 acre-feet per square mile during periods like
that from 1905 to 1945 and 2, 500 acre-feet per square -
mile during periods like the years from 1921 to 1945,
Thus the average annual supply from diversion and in-
flow at Buck Island Lake may be between 80, 000 and
85,000 acre-feet. The records indicate that the runoff
in the upper Rubicon River area is unusually well sus-
tained during dry years and periods, The average an-
nual runoff during the dry period of six water years
ending Sept. 30, 1934, is estimated as 1, 850 acre-feet
per square mile, or a total of 59,000 acre-feet from
the Rubicon diversion and natural inflow at Rock Bound
and Buck Island Lakes,

The Bureau of Reclamation obtained a map of the
Rock Bound Lake and Buck Island Lake areas (Fairchild
Aerial Surveys, May 1846) showing the topography to
an altitude of 6, 800 feet at Rock Bound Lake and along
the Rubicon and to 6,490 feet around Buck Island Lake,
The scale'is 1:12,000, and the contour interval is 10 °
feet. This map shows the altitude of the Rubicon chan-
nel as 6,600 feet at the dam site, The width of the can-



yon at an altitude of 6, 600 feet is about 1, 000 feet. No
land lines nor found corners were shown, and for the
purposes of this report the locations were approxi-
mately determined by reference to a planimetric map
of the Fallen Leaf quadrangle prepared by the Forest
Service (scale, 1:31, 880),

Rough determinations from the reservoir-site map
indicate that the potential storage capacity of the Rock
Bound site, including the Rubicon diversion area, is
perhaps 30,000 acre-feet between the altitudes of
6, 525 and 6, 600 feet, At Buck Island Lake the poten-
tial capacity between the altitudes of 6,420 and 6, 490
feet is perhaps 8,000 acre-feet, It is judged that the
potential storage capacity is not sufficient for com-
plete control in a year of average runoff, since the an-
nual runoff is largely concentrated in the snow-runoff
period.

For the purpose of listing land status and reviewing
the classifications, possible flow lines were assumed
to be at the limiting contours of the Bureau map. Rock
Bound Lake is within the Desolation Primitive Area of
Eldorado National Forest, although the site was sub-
stantially covered by power withdrawals before this
area was set aside. It seems possible that the decision
as to the range of permissible reservoir operations
may depend partly on the effect of varied reservoir lev~
els on scenic and recreation values,

Loon Lake Reservoir site, Gerle Creek
~{Rublicon River dralnage basin)

The Loon Lake Reservoir site is between the alti-
tudes of 6, 315 and 6, 430 feet and comprises the pres-,
ent Loon Lake Reservoir and surrounding areas. The
main dam site is in sec. 5, T, 18 N., R, 1§ E,, at the
Gerle Creek outlet of the lake, The stream bed is at
an altitude of 6, 315 feet, and the crest of the present
dam is at an altitude of 6, 350 feet, as shown on a map
of the site obtained by the Bureau of Reclamation in
1946. There is an auxiliary dam at another outlet of

the lake (tributary to Gerle Creek) in sec, 7, T. 13 N.,.

R. 15 E., at a stream-bed altitude of 6, 340 feet, A
saddle dam would be required in sec. 33, T. 14 N., R,
15 E., for development above an altitude of 8, 390 feet,
Another saddle dam would be required near the west
boundary of sec.”3# T. 13 N., R. 15 E., for develop-
ment above an altitude of 6, 415 feet, The Loon Lake
area, like the upper Rubicon drainage basin, is char-
acterized by extensive granite outcrops and scanty
growth of timber,

The Loon Lake Reservoir was constructed in 1884 to
provide a water supply for mining purposes on Georger
town Ridge. Later the supply was used mainly for irri-
gation, The present reservoir capacity is 11,000 acre-
feet, increased from 8, 000 acre-feet in 1934, The res-
ervoir, as well as a canal system from Gerle Creek by
way of Pilot Creek to Georgetown Ridge, is operated
by the Georgetown Divide Water Co,

The Loon Lake site was listed in Bulletin 28 of the
State Division of Water Resources as a possible unit in
the State water plan for maximum utilization of water
resources.

Various plans have been suggested for an increase
in the capacity of the reservoir and use for power pur-
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poses. In “Water powers of California” (1928), F. E,
Bonner listed the ultimate capacity as 44, 000 acre-feet
below an altitude of 6, 397 feet. He suggested the diver-
sion of water to Loon Lake from the Rubicon River by
way of Rock Bound and Buck Island Lakes and also from
the Little South Fork Rubicon River. Power would be
developed through a drop of 425 feet to the proposed
Gerle Creek reservoir and thence through a series of
plants with an additional drop of more than 5, 000 feet.
In his “Report on power withdrawals on Middle Fork
American River” (1935), W. R, Farley suggested the
same plan for the Loon Lake site, listing the headwater
altitude as 8, 400 feet and the storage capacity as 42, 000
acre-feet with a 50-foot drawdown, He suggested that
the irrigation requirements on Georgetown Ridge could
be supplied by storage on Pilot Creek and diversion to
Pilot Creek from Rubicon River conduits at a lower al-
titude than Loon Lake. Farley's plan also contemplated
the storage of about 24,000 acre-feet at the Rock Bound
Lake and Buck Island Lake sites.

E. F, Sullivan, of the Bureau of Reclamation, in an
unpublished report dated Nov, 10, 1943, also proposed
the use of Loon Lake site for power purposes. He esti-
mated that the ultimate requirement for diversion to’
Georgetown Ridge may be 26, 700 acre-feet per year,
including an allowance for transport losses,

In March 1948 the Georgetown Divide Public Utility
District applied to the State of California (applications
12421 and 12428) for permits to appropriate 220 second-
feet and 260, 000 acre-feet from some American River
basin streams, including several tributaries of Rubicon
River, for irrigation, domestic, and stock-watering
purposes and 240 second-feet and 260, 000 acre-feet
from the same sources for power, Prospective diver-
sion points included Rock Bound Lake and Loon Lake,
the latter in sec, 5, T. 13 N., R, 15 E,, presumably
at the Gerle Creek outlet,

As pointed out by Bonner and Farley, it would be pos-
sible to divert water from the Little South Fork Rubicon
River for an additional supply to Loon Lake, About half
a mile of conduit leading from the stream channel to the
southwest corner of the reservoir site would tap 4
square miles of the headwater area in the Little South
Fork drainage basin, It is judged that the potential ad-.
ditional supply would be equal to 50 percent of that di-
rectly tributary to the lake from its drainage area of 8
square miles,

A gaging station was operated on Gerle Creek at the
outlet of Loon Lake from July 1910 to April 1914, but
the records are incomplete and the discharge was af-

- fected by storage in Loon Lake. Records for the Little

South Fork Rubicon River at stations upstream and
downstream from the mouth of Gerle Creek, corrected
for diversions from Gerle Creek, indicate that the an-
nual runoff from the entire Gerle Creek drainage area
of 33 square miles was roughly 38,100, 1,070, and
1, 390 acre-feet per square mile, respectively, during

- the three water years ending Sept, 30, 1813, The unit.

runoff during this period apparently was somewhat less
than from the upper Little South Fork drainage basin
and was roughly only 70 percent of that of the upper

" Rubicon River drainage basin, The area directly tribu-

tary to Loon Lake is about 8 square miles and is in the

" upper part of the Gerle Creek drainage basin, Figuring

the unit runoff from this area as 80 percent of the esti-
mated Rubicon figures (and ignoring evaporation losses
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from Loon Lake), the potential annual supply would be
roughly 2, 100 acre-feet per square mile for periods
like that from 1805 to 1845 and 2,000 acre-feet per
square mile for periods like that from 1821 to 1048,
The entire supply from the 8 square miles thus would
be rcughly 17,000 and 16, 000 acre-feet per year for
periods like the years 1805-45 and 1821-45, respec-
tively, It is judged that the difference in unit runoff as
compared with that of the upper Rubicon results mainly
from lesser precipitation, rather than from a differ-
ence in drainage-basin losses, The average annual
runoff during the dry period 1828 to 1834, therefore,
is also estimated on the basis of 80 percent of the Ru-
bicon rates, or a total of 12, 000 acre-feet per year at
Loon Lake.

The Bureau of Reclamation obtained a map of the
Loon Lake site (Fairchild Aerial Surveys, May 1946)
showing the topography to an altitude of 6, 430 feet, An
assembled edition is printed on a scale of 1:12, 000,
and the contour interval is 10 feet, Rough determina-
tions from this map indicate that the potential storage
capacity between the altitudes of 6, 350 and 6, 400 feet
is 60,000 acre-feet; between the altitudes of 6, 400 and
6,415 feet, 21,000 acre-feet; and between the altitudes
of 6,415 and 6,430 feet, 24,000 acre-feet, Thus it
would be topographically feasible to provide a capacity
of more than 100, 000 acre-feet above the present flow-
age line of the reservoir, This evidently is more than
required for the control of runoff directly tributary to
the site, but possibly it could be used advantageously
for control of the entire potential supply from inflow
and diversion, For a period like that from 1921 to 1845
it is estimated that the average annual supply from all
sources would be 104, 000 acre-feet, The potential ca-
pacity at Loon Lake would provide for substantial con-
trol without regulation at Rock Bound and Buck Island
Lakes, It is probable, therefore, that the storage re-
quirement will depend primarily on the relative econ-
omy of the several sites,

For the purpose of listing land status and tentative
power-site classifications, it was assumed that 6, 430
feet represents the possible headwater altitude from
the ultimate dam. The reservoir-site map does not
show land lines or found section corners, The approx-
imate locations of lands were determined from land
lines indicated on recent planimetric maps of the Robbs
Peak and Granite Chief quadrangles obtained by the
Forest Service (scale, 1:31, 880).

Gerle Creek reservoir site, Gerle Creek
(Rublcon River drainage basin)

The Gerle Creek reservoir site is between the alti-
tudes of 5, 800 feet and 6,020 feet along Gerle Creek,
a few miles downstream from Loon Lake, The main
dam site is in secs, 2and 3, T. 13 N,, R, 14E, A
short saddle dam would be required in secs. 1 and 2,
T. 13 N., R. 14 E,, for development above an altitude
of 5,950 feet. Another saddle dam would be required
in sec, 34, T. 14 N,, R. 14 E,, for development above
an altitude of 5, 975 feet. The Rubicon River is 3 miles
west of this site, at an altitude of 4, 200 feet.

This site was listed by F. E. Boaner, in “Water
powers of California® (1928), for a small storage of
8,000 acre-feet and diversion from the reservoir at an
altitude of 5, 850 feet via tunnel and penstock to a pow-

erhouse on the Rubigon River at an altitude of 4,170
feet, Investigations of the project had been made pre-
viously by the Stone & Webster Engineering Corp, for
the Loon Lake Water & Power Co, Test borings of the
dam site were made in 1811, (Unlike the Loon Lake

and upper Rubicon eites, this section has a considerable
overburden of sand, boulders, and clay.)

W. R. Farley, of the Forest Service, included the
Gerle reservoir site in his plan for the development of
the Middle Fork American River, suggesting a capacity
of 83, 000 acre-feet between the altitudes of 5,830 and
5, 980 feet.

A brief report by E, F. Sullivan, of the Bureau of

- Reclamation, dated Nov. 10, 1943 (unpublished), sug-

gested a reservoir at this site with an active capacity
of 70,000 acre-feet between the altitudes of 5, 860 and
5, 964 feet,

Applications were made to the State of California
(applications, 12421 and 12423) in March 1948 by the
Georgetown Divide Public Utility District for permits
to appropriate waters of Gerle Creek in sec, 2, T, 13
N., R. 14 E,, for irrigation, domestic, and power
purposes, in addition to waters from several other lo-
cations in the upper Middle Fork and South Fork Amer-
ican River basins,

The drainage area downstream from Loon Lake to
the Gerle Creek site is approximately 13 square miles,
Records for the Little South Fork Rubicon River at sta-
tionis upstream and downstream from the mouth of
Gerle Creek indicate that the unit runoff in the Gerle
Creek drainage basin from 1811 to 1813 was only 70
percent of that in the upper Rubicon River drainage
basin, On this basis, it is judged that the average an-
nual runoff from the 18 square miles below Loon Lake
would be 1, 850 acre-feet per square mile for periods
like that from 1905 to 1945, It is believed that losses
in this area are relatively large, as compared with
losses in the upper Rubicon drainage basin, because of
greater soil and forest cover and a somewhat lower al-
titude, The average annual supplies for drier periods
like the years 1921-45 and 1929-34 accordingly are es-
timated as even less than 70 percent of the correspond-
ing Rubicon rates, or 1,700 acre-feet per square mile
during the 25-year period and 1, 100 acre-feet per
square mile during the 6-year period, The correspond-
ing averages for the drainage area of 13 square miles
are 24,000 acre-feet per year from 18056 to 1848;
22,000 acre-feet per year from 1621 to 1846, and
14, 000 acre-feet per year from 1829 to 1834,

The Bureau of Reclamation obtained a map of the
reservoir site (Fairchild Aerial Surveys, May 1846)
showing the topography to an altitude of 6,020 feet and
higher at the dam site. An assembled edition is on a
scale of 1:12,000, and the contour interval is 10 feet.

The reservoir areas and capacities, roughly deter-

- mined from this map, are listed in the following skele-

ton table:

Altitude Area Capacity |
(feet) (acres) (acre-feet)
5, 800 0 ()

5, 850 120 6,000
5, 900 720 30,000
5, 950 900 70, 000
6,000 . 1,160 120, 000




The potential capacity evidently is considerably more
than needed for the control of runoff below Loon Lake,
The degree of use probably will depend largely on the
relative economy of storage at this and upstream sites,

For listing land status and making power-site classi-
fications, it was assumed that the maximum-flowage
line would be at an altitude of 6,020 feet. The Bureau
map shows the corners of the quarter sections at the
W. boundary of sec. 35, T. 14 N,, R, 14 E,, and the
W. boundary of sec. 2, T, 13 N., R, 14 E,, as having
been found., The approximate location of lands was de-
termined by reference to these corners and to land
lines as shown on the Forest Service map of the Gran-
ite Chief quadrangle (scale, 1:31, 680).

Upper Hell Hole, Lower Hell Hole, and Parsely Bar
reservoir sites, Rubicon River

These sites cover almost a continuous reach of the
Rubicon canyon in T, 14 N,, Rs, 14 and 15 E. The
Upper Hell Hole dam site is in sec. 2, T, 14 N,, R.

14 E., a mile downstream from the mouth of Five
Lakes Creek. The Lower Hell Hole dam site is in sec,
16, T. 14 N,, R, 14 E, The Parsley Bar dam site is
in the NW$ sec. 32, T. 14 N., R. 14 E, The range of
altitude is from 4, 030 feet on the channel at the Parsley
Bar site to 4, 820 feet'at the contemplated maximum-
flowage line of the proposed Upper Hell Hole reservoir,
The dam sites are on bedrock granite, exposed or with
only & sparse overburden,

According to W, R, Farley's report, “Power with-
drawals on Middle Fork American River” (18358), the
Parsley Bar site was investigated by the Stone & Web-
ster Engineering Corp., and F, Baum & Co,, for the
Loon Lake Water & Power Co,, from 1808 to 1812, In
1905 a survey was made of the Lower Hell Hole site by
the Rubicon Water & Power Co. (controlled by the
Southern Pacific Co,), ‘and a survey of Upper Hell Hole
site was made by F, Baum & Co. about 1808, Farley
suggested net capacities of 80,000, 11%, 000, and
25,000 acre-feet, respectively, for the Upper Hell
Hole, Lower Hell Hole, and Parsely Bar reservoirs.
Active storage was listed as between the altitudes of
4,800 and 4, 600 feet; 4, 500 and 4, 323 feet; and 4, 150
and 4,025 feet, respectively, The function of the res-
‘ervoirs would be the power regulation of runoff down-
stream from a proposed diversion point on the upper
Rubicon to the Loon Lake-Gerle Creek project which
would return water to the Rubicon at Parsely Bar.

Previously the California Power Board, reporting to
the Federal Power Commission in April 1924, had
listed capacities of 32,000 acre-feet available at Hell
Hole and 13,000 acre-feet at Parsley Bar. F. E.
Bonner's report to the Federal Power Commission in
1928 listed a capacity of 14, 000 acre-feet for the Pars-
ley Bar site but did not include the Hell Hole sites.

The Lower Hell Hole site was listed in Bulletin 26
of the State Division of Water Resources as a possible
unit of the State water plan for maximum utilization of
water resources,

Recently E, F, Sullivan, of the Bureau of Reclama-
tion, has suggested an active storage capacity of
160, 000 acre-feet for the Lower Hell Hole site and a
dam below Parsley Bar for reregulation and diversion
(unpublished report of Nov, 10, 1843).
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In March 1948 applications were made to the State of
California by Placer County (applications 12456, 12457,
and 12458) for permits to appropriate waters of the
Middle and North Fork American Rivers, including di-
versions from the Rubicon River in secs., 2 and 16, T.
14 N., R. 14 E,, presumably at the Upper and Lower
Hell Hole dam sites, Municipal, irrigation, and power

uses were listed, |

The Bureau of Reclamation obtained maps of the three
sites in May 1948 (Fairchild Aerial Surveys), The to-
pography at the Upper Hell Hole site is shown to an al-
titude of 4, 820 feet, and the altitude of the river at the
dam site is shown as 4, 520 feet. The topography at the
Lower Hell Hole site is shown to an altitude of 4, 480
feet, and the altitude of the river at the dam site is
4,250 feet. The topography at the Parsley Bar site is
shown to an altitude of 4, 260 feet, and the altitude of
the stream at the dam site is 4,030 feet. The maps are
printed on a scale of 1:6,000, and the contour interval
is 10 feet.

Rough determinations from these maps indicate that
potential storage capacities at the Upper Hell Hole,
Lower Hell Hole, and Parsley Bar sites are about
93, 000 acre~feet, 68,000 acre-feet, and 51, 000 acre-
feet, respectively., The drainage area above Upper Hell
Hole to the diversion point to the Loon Lake-Gerle
Creek project is 71 square miles; abdve Lower Hell
Hole 82 square miles; and above Parsley Bar 88 square
miles, ‘

The runoff of the Rubicon River near Georgetown was
measured from 1910 to 1814 and has likewise been
measured from 1044 to date, The gaging station is 6
miles downstream from the Parsley Bar site and a mile
downstream from the mouth of the Little South Fork
Rubicon River, The annual runoff at the Rubicon station
for other years can be estimated fairly accurately by
correlation of the record with the long-time record of
the American River at Fair Oaks, Also, there is a
fair correlation between the figures of annual runoff
for the Rubicon River and Little South Fork stations
during the early years. From these relations it is de-~
duced that the average annual runoff of the Little South
Fork for a period like that from 1921 to 1948 would be
1,800 acre-feet per square mile, This is taken as a
rough measure of the unit runoff from the entire area
of 76 square miles between Parsley Bar and the Rubicon
River near Georgetown, which includes 17 square miles
in addition to the South Fork drainage area at a similar
altitude, Allowing for runoff in the upper Rubicon drain-
age basin as estimated on page 18, the average annual
rate for the intervening 88 square miles upstream from
Parsley Bar is computed, accordingly, as 2,000 acre-
feet per square mile from 1921 to 1945, The runoff
from this area represents the dependable supply at
Parsley Bar after the prospective diversion through
Rock Bound and Buck Island Lakes to Loon Lake.

The water supplies available from intervening areas
between the Parsley Bar and other Rubicon River sites,
as similarly estimated, are as follows:
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Average annual runoff (acre-feet)

Extent
Area N (sq. miles) 1905-45 1921-45 1929-34
Between Rubicon diversion and Upper Hell Hole 21 141, 000 " 134, 000 89, 000
etween Upper Hell Hole and Lower HelI‘Hole 11 ‘ 22,000 20, 000 13, 500
Between Lower Hell Hole and Parsley Bar - 6 11, 500 .10, 700 7,000

The Bureau of Reclamation maps of 1946 do not show
land lines or found corners, For the purpose of listing
status of lands and tentative power-site classifications,
the land lines were approximately located on these
maps from the land net shown on recent Forest Service
planimetric quadrangle maps. Flow lines were taken
as at the top contour of the Bureau maps.

Union Valley reservoir site, Silver Creek
(South Fork American River drainage basin)

The Union Valley reservoir site is along Silver Creek
and the North and Middle Forks Silver Creek between
the altitudes of 4,510 and 4, 900 feet. The dam site is
a mile downstream from the confluence of the North
and Middle Forks, mainly in sec, 20, T. 12 N,, R, 14
E., and possibly extending into adjacent section 29,

This reservoir site was listed in Bulletin 26 of the
State Division of Water Resources as a possible unit in
the State water plan for maximum utilization of water
resources, It was designated Silver Creek No. 2. An-
other site was listed in sec. 15, T. 12 N,, R, 14 E,,
as Silver Creek No, 1 (on North Fork Silver Creek),
The latter would be within the Union Valley site,

The Union Valley site was investigated by the City of
Sacramento and later by the Sacramento Municipal Util-
ity District with a view to storage and regulation for
proposed municipal and power developments, The dis-
trict plans call for a storage capacity of 225,000 acre-
feet below a pool level of 4, 843 feet and an outlet at an
altitude of 4, 625 feet for diversion by tunnel to the pro-
posed Big Bend powerhouse on Silver Creek at an alti-
tude of 3, 705 feet, Water from the Icehouse reservoir
on South Fork Silver Creek would be diverted into the
Union Valley reservoir by way of the Middle Fork Sil-
ver Creek, In February 1848 the Sacramento Munici-
pal Utility District applied to the State of California for
permits to appropriate water from Silver Creek and the
South Fork for municipal, irrigation, and power pur-
poses (applications 12321, 12322, and 12323),

W, R, Farley, in his report on “Power withdrawals
of the South Fork American River” (June 1936), sug-
gested the use of Silver Creek waters primarily for
power purposes, substituting water from the proposed
Folsom or Coloma reservoirs downstream for other
proposed uses. He suggested a storage capacity of
180, 000 acre-feet for the Union Valley site, with a
330-foot dam to an altitude of 4,815 feet, Water would
be conveyed by tunnel and penstock to the Junction pow-
erhouse at an altitude of 4, 300 feet.

A gaging station was operated near the dam site from

1824 to 1927 and has been operated continuously since
1928. Discharge records show that the average flow
for 20 years was 200 second-feet, corresponding to an
average annual runoff of 145,000 acre-feet., The aver-
age during the six water years 1929-34 was 90, 000

acre-feet. It is judged that a storage capacity of
160, 000 acre-feet would provide for complete regulation
during such periods,

The Bureau of Reclamation has obtained a map of the
Union Valley site (Fairchild Aerial Surveys, May 1946)
showing the topography to an altitude of 4, 900 feet. An
assembled edition of this map is on a scale of 1:12,000,
and the contour interval is 10 feet. The status of lands
and tentative power-site classifications were determined
on the assumption that the flowage line would be at
4, 900 feet, The Bureau map shows the SW. corner and
the quarter-section corners at the W. boundary of sec.
23, T. 12 N., R, 14 E, as found, Land lines used for
listing status were approximately located on the Bureau
map on the basis of these corners and the land net
shown on a recent Forest Service planimetric map of
the Robbs Peak quadrangle (scale, 1:31, 680).

Icehouse reservoir site, South Fork Silver Creek
(ﬁu?ﬁ Fork American River drainage basin)

The Icehouse site is along the South Fork Silver
Creek between the altitudes of 5, 300 and 5, 460 feet.
The dam site is in sec, 1, T. 11 N,, R, 14 E,

This site was listed in Bulletin 268 of the State Divi-
sion of Water Resources as a possible unit in the State
water plan for maximum utilization of water resources,

The City of Sacramento (later the Sacramento Munic-
ipal Utility District) has planned the full development of
Silver Creek and made extensive investigations of the
project. The original plan contemplated the storage of
45, 000 acre-feet at the Icehouse site on the South Fork
Silver Creek between the altitudes of 5,275 and 5, 420
feet in addition to 165, 000 acre-feet at the Union Valley
site on Silver Creek, In February 1948 the Sacramento
Municipal Utility District applied to the State of Califor-
nia for permits (applications 12821, 12322, and 12323)
to appropriate 310 second-feet and 275, 000 acre-feet
from the South Fork and Silver Creek for municipal
and irrigation purposes and 400 second-feet and 275, 000
acre-feet from these sources for power purposes
(112, 800 horsepower), These applicationa listed diver-
sion points as in sec, 1, T. 11 N,, R, 14 E,; sec, 20,
T. 12N., R, 14 E,; sec. 33, T. 12 N,, R, 13 E,; sec,
15, T, 11 N,, R, 12 E,; and sec, 18, T. 11 N,, R, 12
E. These recent applications presumably have been
made to protect the interests of the district in view of
the accelerated development of California streams.

In a report on “Power withdrawals of South Fork
American River” by W. R, Farley (June 1938), it was
suggested that the Icehouse site be planned for active
storage of 50, 000 acre-feet between the altitudes of
5,325 and 5, 435 feet and that water be conveyed from
the reservoir by flume, tunnel, and penstock to the
Junction powerhouse on Silver Creek at an altitude of
4, 300 feet, The district plan contemplated diversion



from the Icehouse to the Union Valley reservoir on
Silver Creek without utilizing the power drop above
Union Valley.

A gaging station has been operated near the dam site
since October 1924, The average discharge for the 21
years ending Sept. 30, 1945, was 71 second-feet, cor-
responding to an average annual runoff of 52,000 acre-
feet. The average during the six water years 1929-34
was 34, 300 acre-feet.

The Bureau of Reclamation has obtained a map of the
Icehouse reservoir site (Fairchild Aerial Surveys,
May 1946) showing the topography to an altitude of
5,460 feet. An assembled edition is on a scale of
1:12,000, and the contour interval is 10 feet, The sta-
tus of lands and tentative power-site classifications
were determined on the assumption that the flowage
line might be at 5, 460 feet. The Bureau map does not
show land lines or found corners. Land lines were ap-
proximately located on this map from the land net as
shown on a recent Forest Service planimetric map of
the Robbs Peak quadrangle, as referred to topographic
features,

Junction reservoir site, Silver Creek
(South Fork American River drainage basin)

The Junction reservoir site is between the altitudes
of 4,280 and 4, 500 feet along Silver Creek and the
South Fork Silver Creek., The dam site is in the SW4
sec., 30, T. 12 N,, R. 14 E, It is half a mile down-
stream from the mouth of the South Fork Silver Creek,

This site was suggested by W, R, Farley in his re-
port on “Power withdrawals of South Fork American
River” (June 1936). It consists of narrow reaches of
Silver Creek and South Fork Silver Creek canyons not
favorable for storage.

The stream altitude at the proposed dam site is
4, 290 feet, The topography is shown on a recent Bu-
reau of Reclamation map to 4, 540 feet. The average
canyon width in the reservoir area at an altitude of
4,540 feet is less than 500 feet, .and the over-all length
of the reservoir (including tributary arms) would be
about 3 miles, It is judged that the reservoir capacity
with a 250-foot dam would be less than 10,000 acre-
feet,

Farley estimated the usable capacity as 15, 000 acre-
feet with a 135-foot dam (4, 300 feet to 4, 435 feet) on
the basis of topography shown on the Pyramid Peak
quadrangle map. The drawdown would have been 85
feet, The reservoir was proposed for the control of
runoff from 30,8 square miles below the Icehouse and
Union Valley sites,

In view of the unfavorable possibilities for storage,
the writer judges that a 250-foot dam would not be
justified. It is conceivable, however, that a diversion
dam might be needed below the junction of Silver Creek
and the South Fork Silver Creek for the capture of
some unregulated runoff, Also, public lands in sec,
80, T. 12 N., R, 14 E,, might be needed for proposed
tunnel or conduit locations, It is doubtful that public
lands in section 19 would be affected by either pondage
or conduit locations,
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In September 1948 Placer County applied to the State
of California (applications 12689 and 12690) for permits
to appropriate 1,000 second-feet and 250, 000 acre-
feet per year from Silver Creek in sec. 30, T. 12 N,,
R. 14 E., for power, domestic, and irrigation
purposes.

Auburn and Oregon Bar reservoir sites, North Fork
American River

The Auburn reservoir site is along the North Fork
and Middle Fork American Rivers hetween the altitudes
of 520 and 960 feet. Two dam sites have been investi-
gated. The lower site is on the North Fork American
River in the south half of sec. 11, T. 12 N., R, 8 E.,
1.4 miles downstream from the junction of the Middle
Fork with the Nork Fork, at a stream altitude of 520
feet. The upper site is on the North Fork in the NW}
sec. 12, extending into sec. 11. It is just downstream
from the mouth of the Middle Fork, at a stream altitude
of about 533 feet.

The Oregon Bar reservoir site is along the North
Fork and Middle Fork American Rivers between the
altitudes of 410 and 950 feet, The dam site is on the
North Fork, mainly in sec. 35, T. 12 N., R, 8 E,,
extending into sec. 34, The site is just downstream
from the mouth of Pilot Creek and is at the upper end
of the Pilot Creek dam site, considered as an afterbay
site for the prospective Auburn dam.,

The Auburn site was selected as a major unit of the
State water plan and is described in Bulletin 26 of the
State Division of Water Resources. It was proposed to
construct a 440-foot dam at the lower site to create a
storage capacity of 831,000 acre-feet, The project
was considered in connection with the prospective
Coloma reservoir on the South Fork American River
and the prospective Folsom reservoir on the main stem
downstream. A power plant with a capacity of 85, 000
kilovolt-amperes would have been constructed at the
dam, Power also would have been developed at the
prospective Pilot Creek dam, 6 miles downstream at
a stream altitude of 407 feet, to utilize a head of 110
feet between the Auburn dam and the Folsom reservoir,
A capacity of 90,000 acre-feet would have been used at
the Auburn site for flood-control reserve, With opera-
tion primarily for irrigation, it was estimated that the
annual yield in new water would have been 838, 000
acre-feet for periods like that from 1889 to 1829 with
permissible deficiencies. A recent decision to provide
a storage capacity of 1,000, 000 acre-feet instead of
355,000 acre-feet at the Folsom site affects the pos-
sibilities at the Auburn and Pilot Creek sites. The
Pilot Creek site will be inundated,

The Bureau of Reclamation did not select the Auburn
site or alternatives on the North Fork in the plan of
development outlined in the Department of the Interior
report dated November 19845. However, the Bureau
has investigated the Auburn site and has been making
investigations of other North Fork sites, One prelim-
inary proposal has been for the construction of a 300-
foot dam at the Oregon Bar site at a stream altitude
of about 410 feet, There would be an active capacity
of 110,000 acre-feet with a drawdown of 80 feet, and
the dam would be used for power development, The
reservoir would flood the Auburn site, The proposed
Oregon Bar dam would be subject to some backwater
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from the Folsom reservoir. This site also has been
considered for a high dam as an alternative to the
Auburn dam. Preliminary investigations by the Bureau
of Reclamation have indicated that it may be better than
the Auburn site,

The State of California commented on the Bureau of
Reclamation proposals for Central Valley development
in a review dated April 1946. It was brought out in this
review that additional information has been obtained
recently about the foundation conditions at the Auburn
site. The investigations have shown that stripping for
the foundation would be much greater than originally
estimated. The Bureau of Reclamation also reported
that recent geological investigations have indicated
that the cost of the Auburn reservoir would be very
high, However, the State review concludes with a rec-
ommendation that the reservoir, as a feature of the
State water plan, be included for future consideration
in a study for formulating an ultimate plan for develop-
ment of the water resources of the American River for
all beneficial purposes, In connection with the review
of the Department of the Interior report, the State
made additional studies of the Auburn, Coloma, and
Folsom units and afterbays, It was concluded that the
total energy output of all the units would be in excess
of a billion kilowatt-hours annually and that the irriga-
tion yield would be 1} million acre-feet of new water
per year. There would be a maximum flood-control
reserve of 260,000 acre-feet, The over-all benefit-
cost ratio, figuring the amortization of reimbursable
costs without interest, was estimated as about 142,

The State of California described some further
studies and investigations of the Auburn and Oregon.
Bar sites in a “Supplemental report with reference to
size of Folsom reservoir of American River develop-
ment” (Aug., 8, 1947), These studies favored the upper
site, instead of the lower site previously contemplated,
The cost and performance were listed for four sizes of
reservolr at the Auburn site, ranging from 250, 000 to
850, 000 acre-feet in capacity. Similar figures also
were listed for reservoirs with capacities of 450, 000,
650, 000, and 850,000 acre-feet, operated coordinately
with reservoirs of varied capacities at the Folsom and
Coloma sites so that the three would provide a total of
2,500,000 acre-feet. Power plants would be operated
in connection with each reservoir and at an afterbay
below the Folsom reservoir, The maximum flood-
control reserve for the three American River units of
this study was 400, 000 acre-feet, instead of the
260,000 acre-feet assumed for earlier studies. This
was in accord with a recommendation of the Sacramento
District, Corps of Engineers, dated July 2, 1947, The
studies indicated that the cost and incremental cost of
irrigation yield would be less at the Folsom site than
at the North or South Fork sites, thus favoring the Fol-
som site for initial development.

An examination of the several American River dam
sites was made by a board of consultants for the pur-
pose of this supplemental report. The conclusions of
the supplemental report include a statement that the
limit of capacity at the Upper Auburn site would be
about 650,000 acre-feet and, at the Oregon Bar site,
about 700, 000 acre-feet, The board of consultants re-
ported on the Upper Auburn site, the Lower Auburn
site, and the Oregon Bar site, Foundation conditions
at the Oregon Bar site were found to be the most favor-
able; those at the Lower Auburn site were considered
the least favorable,

In October 1948 El Dorado County and Placer County
applied to the State of California (applications 12755
and 12759) for permits to appropriate water from the
North Fork American River at or near the Auburn dam
site. Power, irrigation, domestic, and stock-watering
purposes were listed,

Stream-flow records have been obtained for the
American River and its main branches for varying
periods and published in water-supply papers of the
Geological Survey. The runoff at the Auburn dam site
may be estimated from these records, with allowances
for diversions and inflow. The State Division of Water
Resources, using data supplied by the Sacramento Dis-
trict, Corps of Engineers, has estimated the mean an-
nual runoff for the 27-year period from 1915 to 1942 as
1,490, 200 acre-feet.

The Geological Survey published a river plan and
profile in 1942 which includes the Lower Auburn and
Pilot Creek sites, The scale is 1:24,000, and the con-
tour interval is 20 feet on land and 5 feet on the river
surface, The topography is shown to a minimum alti-
tude of about 260 feet on the Auburn reservoir site.
The Lower Auburn dam site was mapped on a scale of
1:2,400, with a contour interval of 10 feet on land and
1 foot on the river surface. The topography is shown
to an altitude of 1,000 feet. The Pilot Creek dam site
was mapped on the same scale and with the same con-
tour interval, and the topography is shown to an alti-
tude of 560 feet.

The Bureau of Reclamation has prepared a map of
the Oregon Bar dam site on a scale of 1:1, 200 and with
a contour interval of 5 and 10 feet. The topography is
shown to an altitude of 1,020 feet.

Coloma and Webber Creek (Salmon Falls) reservoir
sltes, South Fork American River

The Coloma reservoir site-is along the South Fork
American River between the altitudes of 545 and 920
feet, The dam site is at a stream altitude of 543 feet
in sec. 28, T. 11 N,, R. 9 E., a mile and a half up-
stream from the mouth of Webber Creek.

A site three-quarters of a mile downstream from
Webber Creek (Webber Creek or Salmon Falls dam
site), at a stream altitude of 460 feet, also has been
considered for a high dam as an alternative to the Co-
loma dam or for a low dam to develop the power drop
between the Coloma dam and the Folsom reservoir.
Preliminary investigations by the Bureau of Reclama-
tion have indicated that this site may be better than the
Coloma site for a high dam. The location is near the
south boundary of sec, 30, T, 11 N., R, 9E,

The Coloma site was selected as a major unit of the
State water plan and is described in Bulletin 26 of the
State Division of Water Resources. It was proposed to

‘construct a 345-foot dam to create a storage capacity

of 788,000 acre-feet, The project was considered in
connection with the prospective Auburn reservoir on

the North Fork American River and the prospective
Folsom reservoir on the American River below the
confluence of the North and South Forks, It was pro-
posed that a capacity of 35,000 acre-feet be reserved
for flood control at the Coloma site, The annual irriga-
tion yield in new water (subject to permissible deficiene
cles) was estimated as 837, 500 acre-feet, Power would



be developed at the Coloma dam through a maximum
drop of 340 feet and, at the Webber Creek dam, .
through a drop of 105 feet, The output was considered
only in connection with the éntire system output, which
included production for the prospective Auburn, Fol-
som, Pilot Creek, and Folsom-afterbay units, A re-
cent decision to provide a storage capacity of
1,000,000 acre-feet instead of 355, 000 acre-feet at
the Folsom site affects the possibilities at the Coloma
and Webber Creek sites as outlined in the original
State proposal.

The Bureau of Reclamation selected the Coloma site
as a major prospective reservoir of the Central Valley
project, as proposed in the Department of the Interior
report dated November 1945, A 363-foot dam would be
constructed to provide a capacity of 800, 000 acre-feet.
The project was considered in connection with the pro-
spective storage of 1, 000, 000 acre-feet at the Folsom
reservoir, now authorized. A power plant with a ca-
pacity of 40, 000 kilowatts would be constructed at the
Coloma dam, and the average annual output for the dry
period from 1928 to 1934 was estimated as 130 million
kilowatt-hours. A low dam would be constructed at the
Salmon Falls site to develop the head of about 80 feet
between the proposed Coloma dam and the Folsom res-
ervoir. The output at the Salmon Falls site was esti-
mated as 55 million kilowatt-hours with an installed
capacity of 12,000 kilowatts,

The State of California commented on the Bureau
proposal in a review dated April 1946, It was pointed
out that there have been recent additional investigations
of the foundation conditions at the Coloma site which
have an appreciable influence on estimates of cost, .It
was stated that the foundation rock is suitable for' a
concrete dam but that moderate excavation would be
required in the stream bed and considerable excavation
on the abutments, The State review recommended that
a reservoir with a capacity of 800, 000 to 1, 000, 000
acre-feet be deferred at the Coloma site until the unit
is needed and justified as a step in American River de-
velopment, (The storage of 1,000,000 acre-feet would
back water to an altitude of about 920 feet, )

The State of California described some further stud-
ies and investigations of the Coloma and Salmon Falls
sites in a “Supplemental report with reference to size
of Folsom reservoir of American River development*
(Aug. 8, 1947), The cost and performance were listed
for four sizes of reservoir, at the Coloma site,
ranging from 300, 000 to 1, 050,000 acre-feet in capac-
ity. Similar figures also were listed for a reservoir
with a capacity of 1,050,000 acre-feet, operated coor-
dinately with reservoirs of three different capacities
at the Folsom and Auburn sites so that the three reser-
voirs would provide a total capacity of 2, 500,000 acre-
feet, These studies indicated that the cost and perform-
ance of the several combinations would not be greatly
different, The range was limited to capacities of
600, 000, 800,000, and 1,000,000 acre-feet at the
Folsom site,

An examination of the several American River dam
sites was made by a board of consultants for the pur-
poses of this supplemental report. The conclusions of
the supplemental report include a statement that the
upper limit of capacity at the Coloma site would be
about 800, 000 acre-feet and, at the Salmon Falls site,
about 1,000, 000 acre-feet, The board of consultants
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pointed out that a higher dam would be required at the
Salmon Falls site than for the same capacity at the
Coloma site, but that the foundation conditions are bet-
ter and the topography is favorable for the construction
of a spillway at a saddle some distance from the dam.

In November 1948 E1 Dorado County applied to the
State of California (applications 12783, 12784, and
12785) for permits to appropriate water from the South
Fork American River at or near the Coloma and Salmon
Falls sites. The purposes were listed as power, irri-

gation, domestic, and stock watering.

A gaging station was operated on the South Fork
American River at Coloma from 1929 to 1941, The av-
erage discharge for 12 years was 964 second-feet, cor-
responding to an average annual runoff of 700, 000 acre-
feet. The drainage area at the gaging station is 635
square miles and, at the dam site 6 miles downstream,
708 square miles, The State Division of Water Re~
sources, using data supplied by the Sacramento Dis-
trict, Corps of Engineers, has estimated the mean an-
nual runoff at the Coloma site as 734, 800 acre-feet for
the 27-year period 1915 to 1942,

The Geological Survey published a river plan and
profile in 1942 which includes the Coloma reservoir
site, The scale is 1:24, 000, and the contour interval
is 20 feet on land and 5 feet on the river surface. The
topography is shown to a minimum altitude of 940 feet,
The Coloma dam site was mapped on a scale of 1:4, 800
and with a contour interval of 10 feet on land and 1 foot
on the river surface. The topography is shown to an
altitude of 1,000 feet. The Webber Creek dam site was .
mapped on the same scale and with the same contour
interval, and the topography was shown to an altitude
of 650 feet,

The Bureau of Reclamation has prepared a map of
the Salmon Falls (Webber Creek).dam site on a scale
of 1:1, 200 and with a contour interval of 5 and 10 feet.
The topography is shown to an altitude of 1, 000 feet,

Folsom reservoir site, American River

The Folsom reservoir site is along the American
River and the North Fork and South Fork American
Rivers, between the altitudes of 196 and 487 feet. (The
normal maximum pool altitude will be 466 feet.) The
main dam site is on the American River in sec. 24, T,
10 N., R, 7 E,, a mile downstream from the mouth of
the South Fork, A number of auxiliary or saddle dams
will be required for a considerable distance on both
sides of the river. The aggregate crest length of the
dams will be 5 1/3 miles.

The reservoir was selected as a major unit of the
State water plan, and a proposal for development to a
capacity of 355, 000 acre-feet, with a description of the
site, is given in Bulletin 26 of the State Division of
Water Resources,

The Bureau of Reclamation selected the site as a

‘major prospective reservoir of the Central Valley proj-

ect, with a storage capacity of 1, 000, 000 acre-feet at

the maximum-flowage line, 466 feet, The proposal is

contained in the Department of the Interior report of
November 1845,



The Corps of Engineers first proposed a reservoir
with a capacity of 355,000 acre-feet at the Folsom site,
and the project was so authorized for construction in
Public Law 534, 78th Congress, 2d seasion, It was
authorized in the same form by the California legisla-
ture, California statutes of 1045, chapter 1514,
section 47,

A flood-control survey report of the Sacramento
District, Corps of Engineers, of February 1945,
brought up to date by a supplement of June 1948, pro-
posed the construction of Folsom reservoir to a capac~
ity of 1,000, 000 acre-feet, with a maximum flood-
control reservation of 260, 000 acre-feet, One of the
reasons for the change in plan is the fact that investi-
gations had indicated less favorable conditions for
storage upstream at the Auburn and Coloma sites than
was anticipated.

The State of California discussed the proposals of
the Bureau of Reclamation and the Corps of Engineers
in reviews dated April 1946, As a result of further
studies by State investigators it was concluded that the
optimum storage capacity would be 600, 000 acre-feet,
The studies indicated that the financial aspect of the
project became progressively less favorable with an
increase in capacity above 355,000 acre-feet, but that
a capacity of 600,000 acre-feet was needed at the Fol-
som site to meet requirements, It was also concluded,
however, that with Federal financing a project having
a reservoir capacity of 1,000,000 acre-feet would be
financially feasible, assuming that the estimated water,
and power revenues would be realized,

The State of California described some further stude
ies and investigations of the Folsom site in a “Supple~
mental report with reference to size of Folsom reser-
voir of American River development” (Aug. 8, 1947),
The cost and performance were listed for five sises of
reservoir at the Folsom site, ranging from 600, 000 to
2,500, 000 acre-feet in capacity, Similar figures also
were listed for reservoirs with capacities of 800, 000,
800, 000, and 1,000, 000 acre-feet, operated coordi=-
nately with reservoirs of different capacities at the
Auburn and Coloma sites so that the three reservoirs
would provide a total capacity of 2, 500,000 acre-feet,
The maximum flood-contro] reserve for the three
American River units of this study was 400, 000 acre-
feet, instead of the 260, 000 acre-feet assumed for ear-
lier studies, It was concluded that a capacity of
1,000, 000 acre-feet at the Folsom site is the practi-
cable limit, It was recommended that the reservoir be
constructed to this capacity, and because of favorable
performance in flood control, irrigation, and power it
should be the initial unit for American River
development,

The studies and recommendations of the several in-
terested State and Federal agencies have led to author-
ization of the construction of the Folsom reservoir to
a capacity of 1,000,000 acre-feet, The reservoir is to
be constructed by the Corps of Engineers, with opera-
tion and maintenance by the Bureau of Reclamation,
The Bureau is authorized to construct a power plant in
connection with the project, with a capacity of approxi-
mately 120, 000 kilowatts, and an afterbay dam and
power plant (Public Law 356, 81st Congress, 1st
session),

The State of California has estimated that the annual
irrigation yleld with a capacity of 1,000, 000 acre-feet
at the Folsom reservoir will be about a million acre-

feet annually. This will be more than needed in the lo-
cal service area, and there will be a surplus available
for export to the San Joaquin Valley and other regions,
The State investigators estimated the energy output as
480 million kilowatt-hours per year, with a capacity of
140, 000 kilovolt~-amperes at the dam and 25, 000
kilovolt-amperes at the afterbay.

According to the State review of April 1948, there
will be an ultimate need for a reservoir capacity of
2,500, 000 acre-feet in the lower American River
drainage basin for complete control and utilization,
This could be obtained with the future addition of the
Auburn and Coloma units. The Bureau of Reclamation,
in the Department of the Interior report dated Novem-
ber 1945, concluded that a considerable portion of the
American River flow could be stored in the proposed
Ione reservoir in the Mokelumne River drainage basin,
This would be accomplished by diversion of water from
the Folsom reservoir southward by canal for eventual
use in the San Joaquin Valley. The Bureau concluded
that this would limit the major storage requirements
on the lower American River to the Folsom and Coloma
sites, The State of California, commenting on this pro-
posal in 1946, questioned that the proposed Folsom-
Ione-Mendota canal with off-stream storage of American
River water is justified, It was proposed instead to use
the Ione reservoir in the plan of development for the
Mokelumne River, Canal diversion southward from
Folsom would provide a supplemental irrigation supply
in the service areas dependent on the Cosumnes, Mokel-
umne, and Calaveras Rivers,

A gaging station has been operated on the American
River at Fair Oaks since 1904, The mean annual run-
off for 42 years of record, to 1947, was 2, 680, 000
acre~feet, The drainage area at the gage is 1,918
square miles and, at the Folsom dam site, 1,875
square miles, The State Division of Water Resources,
using data furnished by the Sacramento District, Corps
of Engineers, estimated the mean annual runoff at the
Fair Oaks gage as 2,447,000 acre-feet for the 27-year

- period from 1815 to 1942,

The prospective storage reservoirs in the upper
American Rivér drainage basin that have been described
herein would have some incidental effect in reducing
the storage requirements for flood control and irriga-
tion, but it is judged that this would be relatively small,

COSUMNES RIVER DRAINAGE BASIN

Nashville reservoir site, Cosumnes River

The Nashville reservoir site is along the Cosumnes
River and its tributaries, the North Fork and Middle
Fork Cosumnes Rivers, and Big Indian Creek, between
the altitudes of 765 and 1, 100 feet., The dam site is on
the Cosumnes River half a mile downstream from the
confluence of the North and Middle Forks and a quarter
of a mile downstream from the mouth of Big Indian
Creek, It is in secs, 14and 15, T, 8 N., R, 10 E,

The Nashville reservolir is a unit of the State water
plan and is described in Bulletin 29 of the State Division
of Water Resources, The State proposal called for a
storage capacity of 281,000 acre-feet as adequate for
regulation of the flow without waste, A storage capacity
of 56,000 acre-feet was to be used for flood control,
The maximum water-surface altitude was listed as

1,020 feet, and the he: 'ht of the dam above stre .a bed



as 270 feet, It was pointed out that the water supply
available from the Nashville reservoir would not be .
sufficient for the irrigation requirements of the Co-~
sumnes River service area and that supplemental sup=-
plies would ultimately be obtained from the American
River., The State proposal did not contemplate the de-:
velopment of water power, )

The Bureau of Reclamation, in the Department of
the Interior report on the Central Valley basin of No-
vember 1945, proposed a reservoir with a storage ca-
pacity of 550, 000 acre-feet at the Nashville site and
with a dead storage of 44, 000 acre-feet. The
maximum-flowage line was listed as at 1, 087 feet, and
the stream-bed altitude as 765 feet. It was estimated
that the reservoir would provide a firm water supply
of 100, 000 acre-feet annually and that surplus water
would be available for export southward in the San
Joaquin Valley. (On the basis of records then avail-
able, the State investigation indicated that there would
have been a mean annual yield for irrigation of 163, 000
acre-feet for the period from 1918 to 1929.) The Bu-
reau proposed to install a power plant with a capacity
of 18,000 kilowatts in connection with the reservoir,
The average annual output was estimated.as 55 million
kilowatt-hours during a period like that from 1928 to
1934,

The Sacramento District, Corps of Engineers, in a
flood-control survey report of February 1945, brought
up to date by a supplement of June 1948, also contem-
plated use of the Nashville site. The proposal was for
a reservoir with a capacity of 550,000 acre-feet and a
maximum flood-control reservation of 300,000 acre-
feet, The project would include a power plant with a
capacity of 10, 000 kilovolt-amperes, and the annual
output was estimated as 61 million kilowatt-hours.

The State of California, commenting on both the Bu-
reau's and the Corps of Engineer's proposals in re-
views published April 1948, found that they were not
economlically feasible at that time, It was recommended
that the project be reexamined on the basis of a smaller
capacity of 250, 000 to 300, 000 acre-feet, as this was
judged to be sufficient for irrigation and flood~control
purposes. The mean annual runoff at the dam site was
listed as 333, 000 acre-feet, and the estimated maxi-
mum flood for the period of record as 27, 500 second-
feet,

The Federal Power Commission, San Francisco of-
fice, commenting on the power features of the Bureau
of Reclamation's proposals, pointed out that the cost
of the Nashville power installation would be relatively
high and that the full plant capacity would be used for
only 2 months in an average year. It was mentioned
that the plant would be located 1,5 miles downstream
from the dam, connected to an arm of the reservoir by
a 4,400-foot tunnel, The report suggested an installed
capacity of about 12, 000 kilowatts as more appropriate
than the Bureau's proposed 18, 000 kilowatts (report,
not for public release, dated January 1848).

In February 1848 Amador County applied to the State
of California (application 12342) for a permit to appro-
priate 100 second-feet and 18, 322 acre-feet from the
Cosumnes River in sec, 14, T. 8 N., R, 10 E,, and
sec, 18, T. 8 N., R. 12 E,, the former location being
at the Nashville dam site,
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In November 1948 El Dorado County applied to the
State of California for 21 permits to appropriate waters
of the Cosumnes River and tributaries for municipal,
irrigation, stock-watering, and power purposes, Three
of the applications (12830, 12831, and 12832) were for
permits to appropriate 2, 000 second-feet and 795, 000
acre-feet per year from the Cosumnes River in sec.

14, T. 8 N., R. 10 E., at the Nashville dam site, A
number of the applications were for permits to appro-
priate substantial amounts of water (up to 1, 000 second-
feet and 100, 000 acre-feet per year) from tributaries
upstream from the Nashville site,

Discharge records have been obtained on the Cosum-
nes River at Michigan Bar since October 1907. The
average yearly discharge to Sept. 30, 1945, was 478
second-feet, corresponding to a mean annual runoff of
347,000 acre-feet, During the six water years 1929-34
the mean annual runoff was about 146,000 acre-feet,
The drainage area at the Nashville dam site is 435
square miles, or 81 percent of that at the gaging sta-
tion, ‘but the State investigators judged that about 93
percent of the runoff originates above the dam site,
There are some diversions to the American River ba-
sin and some irrigation diversions within the basin up-
stream from the dam site, and there have been pro-
posals for larger diversions.

The State investigators determined the potential ca-
pacity of the Nashville site from a topographic map
prepared by Stephen E. Kieffer in 1925 (scale,
1:24,000), Areas and capacities were tabulated to an
altitude of 1, 100 feet, corresponding to a capacity of
613,000 acre-feet, (See Bulletin 2§ of the State Divi-
sion of Water Resources. )

The Bureau of Reclamation obtained a map of the
Nashville site (Fairchild Aerial Surveys, March 1948)
showing the topography to an altitude of 1, 100 feet gen-
erally and higher at the dam site. An assembled edition
of this map is on a scale of 1:24, 000, and the contour
interval is 10 feet. The approximate locations of lands
with reference to the topographic features of this map
were determined from comparable locations as shown
on other maps. A planimetric map of the Placerville
quadrangle by the Forest Service was the main source
for this information,

It was assumed for the purpose of this report that
the maximum-flowage line might be at an altitude of
1,100 feet., This presumably would require a saddle
dam in the south half of sec, 2, T. 7TN., R. 10 E,,
near the northern boundary of the town of Plymouth,
The altitude of the valley bottom in that section is 1,050
feet, and the width at an altitude of 1, 100 feet is about
1, 500 feet,

Sly Park and other reservoir sites, Sly Park Creek,
Clear Creek, and Consumnes River

The Sly Park reservoir site is along Sly Park Creek
between the altitudes of 3, 310 and 3, 478 feet, The dam
site is in sec. 17, T, 10 N., R, 13 E, Sly Park Creek

* joins Camp Creek, a tributary of the North Fork Co-

sumnes River,

The Bureau of Reclamation, in the Department of the
Interior report on the Central Valley basif of November
1945, reported that storage at the Sly Park site would
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be desirable for irrigation use. The prospective serve
ice area was described as lands in and adjacent to

the El Dorado irrigation district, on the ridge between
the South Fork American River and Cosumnes River
basins., Further studies and investigations of this proj--
ect were reported by the Bureau in *Supplement to
legislative report on American River development,
Central Valley basin, Calif., " dated Feb, 25, 1949, It
was reported that there are about 33, 000 acres of ir-
rigable land in the Sly Park division, 20, 000 acres of
which are within the El Dorado irrigation district and
the remainder adjacent to it, The new water supply
from Sly Park reservoir would be used in coordination
with present supplies to continue service to 1, 480 acres
now receiving an adequate supply and to provide supple-
mental water to 3, 850 acres now receiving only a par-
tial supply. An additional 3, 500 acres of dry lands
would be brought under irrigation.

The Sly Park reservoir, with a capacity of about
40,000 acre-feet; a diversion dam on Camp Creek; and
works. including diversion and delivery waterways were
authorized as part of the Central Valley project.. {Pub=
lic Law 358, 81st Congress, 1st session), The Bureau
of Reclamation was authorized to make the necessary
investigations.

The Bureau of Reclamation has obtained a map of
the Sly Park site (Fairchild Aerial Surveys;.-\May 1046)
showing the topography to an altitude of 3, 500 feet, An
assembled edition of the map is on a scale of 1:12, 000,
and the contour interval is 10 feet,

A similar map was obtained of the Pleasant Valley
reservoir site on Clear Creek, a tributary of the North
Fork Cosumnes River west of Sly Park and Camp
Creeks, This map indicates that there is considerable
potential capacity between the altitudes of about 2, 350
and 2,520 feet in a broad area along Clear Creek and a
tributary. The dam site is in sec. 32, T. 10 N., R,

12 E, (An assembled edition of the map is printed on a
scale of 1:9, 600,)

The Bureau of Reclamation also has obtained a map
of the Michigan Bar reservoir area along the main
stem of the Cosumnes River downstream from the
Nashville site, This shows a possible dam site in sec.
31, T. 8 N., R. 9 E,, at a stream altitude of 190 feet,
The topography is shown to an altitude of 310 feet along
the river upstream and to varying altitudes over a con-
siderable area downstream. The site presumably is
being considered as a diversion point for irrigation,
possibly with some reregulation of releases from the
prospective Nashville reservoir and its power plant,
An assembled edition of the map is on a scale of
1:12,000, and the contour interval is 10 feet,









