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REPORT ON NOVEMBER-DECEMBER 1950 FLOODS 
SACRAMENTO-SAN JOAQUIN RIVER BASINS, CALIFORNIA 

AND TRUCKEE, CARSON, AND WALKER RIVERS, CALIFORNIA AND NEVADA 

lo Introduction. - This is a report on the severe and widespread 
floods which occurred throughout the Sacramento and San Joaquin River 
Basins in California and Truckee, Carson, and Walker River Basins in 
California and Nevada during the latter part of November and the early 
part of December 1950. These floods were remarkable in extent, sev- 
erity, and duration, and at many localities were the most destructive 
experienced over the 40 or 50-year period of record„ The purpose of 
this report is to present information which has been gathered on the 
floods, including rainfall, run-off, and damage data, and to examine 
the effects of existing and proposed improvements on flood flows and 
damages. In order that a discussion of the principal features and 
effects of the floods may not be made too lengthy by the inclusion of 
the voluminous, detailed data which were collected for record purposes, 
such data have been eliminated from the main report and assembled sep- 
arately in appendix A, entitled "Detailed Supporting Data.1* The auth- 
ority for the preparation of this report is contained in paragraph 
4223.05d of Orders and Regulations. The November-December 1950 floods 
are classed as category A floods (major floods, over wide areas, caus- 
ing extensive property damage). 

2, Description of area. - The Sacramento-San Joaquin Basins of 
California comprise a mountain-inclosed basin some 500 miles in length 
and 120 miles in width, consisting of the combined watersheds of the 
Sacramento and San Joaquin River systems and comprising more than one- 
third of the total area of the State. The two rivers join near the 
middle of the valley and drain westward through a common estuary to 
the Pacific Ocean, via San Francisco Bay. At this Junction the rivers 
have formed a low-lying delta which is crossed by a maze of winding, 
sluggish channels and sloughs, and tidal influence extends through 
this delta area. The Sacramento River rises in the vicinity of Mount 
Shasta and flows south and southwest to the delta. In its upper course 
it is a swift-flowing mountain stream inclosed by steep walls, but 
north of Red Bluff it breaks out onto the valley floor and proceeds 
southward in a meandering course. Numerous tributaries from both the 
Sierra Nevada and Coast Range Mountains enter the river, the most im- 
portant of which are the Feather River system, including the Yuba and 
Bear Rivers, and the American River from the east, and Stony, Cache, 
and Putah Creeks from the west. The Sacramento River drains a total 
area of about 26,000 square miles. The San Joaquin River rises in the 
Sierras northeast of Fresno, flows westward to the center of the valley 
floor, and there turns northwest to the delta. The Fresno, Chowchilla, 
Merced, Tuolumne, and Stanislaus Rivers are the principal tributaries 
draining the Sierra Nevada. Three other streams from the Sierras— 
the Calaveras, Mokelumne, and Cosumnes Rivers—enter the delta directly, 



The total drainage area of the San Joaquln Basin is about 20,000 
square miles, 

3. The southern end of the San Joaquin Valley is normally a 
closed basin, comprising some 13,000 square miles. This area, common- 
ly referred to as the Tulare Basin, is drained principally by the Kings, 
Kaweah, Tule, and Kern Rivers which discharge into the sump of Tulare 
Lake, During years of normal run-off, all the water supply is used 
for irrigation within the basin, and only during wet periods does water 
from one of these streams - the Kings River - enter the San Joaquin 
River, via Kings River Northo 

4» The great floods of 1950 extended to the western Nevada area, 
drained by the Truckee, Carson, and Walker Rivers„ Each of these 
streams rises on the eastern slopes of the Sierra Nevada in California 
and terminates in land-locked evaporation sumps on the great plateau 
of Nevadao The three rivers, including their terminal sumps, have a 
combined drainage area of about 11,000 square miles„ 

5<> The streams under consideration in this report are shown on 
plate Io 

60 The economy of the Sacramento and San Joaquin Basins of Cal- 
ifornia is dominated by agricultureo    The area is one of the world's 
choice agricultural regions, and the large acreages of deep, smooth 
alluvial soils have been used effectively for the production of many 
diversified, high-value crops,, Most of the manufacturing activities 
of the area are related to agriculture, including the processing of 
foods and the manufacture of agricultural machinery0 The climate of 
the area is characterized by wet winters, during which almost all of 
the seasonal precipitation falls, and dry, hot summers<> Average 
seasonal precipitation varies from only 5 to 10 inches in the southern 
portion of the valley floor to over 100 inches in the northern, moun- 
tainous portionso Elevations vary from sea level to over 14,000 feet. 
A considerable portion of the precipitation at high elevations occurs 
as snowo The region supports a rapidly increasing population of nearly 
2,000,000 people, about 40 percent of which reside in the important 
cities of Chico, Marysville-Yuba City, Sacramento, Stockton, Modesto, 
Merced, Fresno, and Bakersfieldo The largest city is Sacramento, the 
State capital, with a population of about 150,000,, 

7o The western Nevada area, all of which lies above the 4,000- 
foot elevation, is also predominantly an agricultural area; however, 
winters are longer and colder, and summers shorter than in the Sacra- 
mento and San Joaquin Basins; crops are therefore less diversified, 
consisting mainly of forage crops for livestock. The total population 
in the drainage basins of the Truckee, Carson, and Walker Rivers is 
about 66,000, and the only large city in the area is Reno with a pop- 
ulation of about 32,000o 



80 Mainly because of the general lack of rainfall during the 
summer, extensive storage developments have taken place on many of the 
streams in the Sacramento and San Joaquin Basins of California and to 
a lesser extent in the Western Nevada area0 These reservoirs retain 
winter run-off for irrigation use later in the year and many of them 
have power plants which operate in conjunction with the irrigation 
function. Some of the reservoirs have specific flood-control functions, 
and almost all of the remainder effect incidental flood control for the 
downstream areas. Other existing flood-control improvements consist of 
many miles of levees along the lower reaches of the various streams, 
some of which were built by the Federal Government and some by local 
interestso The most extensive levee system exists on the Sacramento 
River and along the lower reaches of its important tributaries. The 
existing reservoirs and levee and channel improvements and their effect 
on flood flows and damages are described more fully in subsequent para- 
graphs. Plate I is a general map of the entire area covered by this 
report and shows the principal stream systems, flooded areas, and 
existing and proposed improvements  Detailed descriptive data for 
each individual stream is given in appendix A. 

9. Storm pattern and precipitation data. - The Sacramento and 
San Joaquin Basins in California and the western Nevada area are sub- 
ject at intervals to widespread storms during the winter wet season 
from November through March. These winter storms account for about 
80 percent of the annual precipitation of this region. The storms 
originate over the North Pacific Ocean and push large volumes of moist 
ocean air inland against the mountain barriers. Usually this moist 
air is relatively cool and deposits rain over the Coast Ranges and 
below 5,000 feet on the Sierra Nevada, with snow at higher elevations. 
Typical storms may last for 2 to 5 days and may cover a 200-mile-wide 
strip. Rainfall intensities are usually moderate but rainfall is of 
long duration; up to 30 percent of the annual precipitation may fall 
in a single storm period. Above 5*000 feet on the Sierra Nevada, the 
snow usually accumulates into a deep snow pack, 5 to 20 feet deep, 
which will not melt until the next summer. Occasionally, the incoming 
ocean air is sufficiently warm to cause rainfall as high as 9S000 feet 
which may melt some of the accumulated snow pack. At other times the 
snow may fall as low as 1,000 feet. A typical 3-day storm may deposit 
5 inches of rain on the seaward face of the Coast Ranges, 2 inches 
over the valley area, and 10 inches on the seaward face of the Sierra 
Nevada. Some precipitation may be carried over the crest of the 
Sierra Nevada and fall on the steep eastern face either as rain or 
snow. November or December storms rarely produce floods because of 
the usual dry condition of the mountain watersheds after the long 
summer drought. 

10. The series of meteorological events which culminated in the 
great floods of November and December 1950, began in the last days of 
October when a general storm caused heavy rain over the northern end 



of the Sacramento Basin and extended as far south as American River„ 
This storm wet the mountain watersheds and laid down a shallow snow 
pack at higher elevations0 During 13-15 November a cool storm of 
moderate intensity caused 1 to 3 inches of mixed rain and snow to 
fall from Yuba River south to Kern River» About l/2 inch of rain 
fell on the eastern slope of the Sierra Nevada in the basins of the 
Truckee, Carson, and Walker Rivers» At the end of this storm a shallow 
blanket of snow extended down the Sierra Nevada slopes to about 4,000 
feet in the Sacramento Basin, 6,000 feet in the San Joaquin Basin, 
7,000 feet in the Tulare Basin, and 6,000 feet in the western Nevada 
area, 

lie The region was then invaded by a storm of record-breaking 
magnitude which brought extremely warm air inland against the entire 
range of the Sierra Nevada and caused very intense rainfall to ex- 
tremely high elevationso On 16-18 November an average of about U 
inches of rain fell on all the mountain watersheds from Yuba River 
in the north to Kern River in the south with some basins receiving 
as much as 13 inches„ At several stations as much as 10 inches of 
rain fell in 12 hours„ North of Yuba River, the rainfall was more 
moderate and averaged between 4 and 5 inches„ East of the mountains 
the Truckee, Carson, and Walker Basins received about 7 inches of 
warm rain in 24 hours„ This warm rain melted away most of the shallow 
snow cover that had accumulated on the mountain slopes and produced 
record-breaking flood peaks on almost all the mountain streams from 
Yuba River south to Kern River., By the end of this storm the mountain 
watersheds were extremely wet and stripped of their protective pack of 
snowo 

12, On 19 November another wave of the storm caused renewed in- 
tense rainfall over the southern portion of the Sacramento Basin and 
the northern portion of the San Joaquin Basin0 Warm rainfall also 
occurred on the eastern slopes of the Sierra Nevada,    This intense 
rain, falling on already saturated watersheds, caused still higher 
peaks to occur on the Yuba, Bear, American, Mokelumne, Truckee, Carson, 
and Walker Rivers. 

13, From 20 November to 1 December there was no further rainfall, 
but the weather remained warm and moist and there was very little op- 
portunity for the watersheds to dry outo On 2-3 December another warm 
storm invaded the region and laid down from 3 to 6 inches of rain over 
the same region from Yuba River south to Kern River, with 2 to 3 inches 
of rain on the eastern slopes of the Sierra Nevada. In addition, about 
5-1/2 inches of rain fell in the Coast Ranges near Clear Lake and caused 
minor tributaries of that lake to rise to moderate peaks. In the Sierra 
Nevada new floods occurred, but the peaks were generally less than were 
observed during the November floods„ Again on 6-3 December another 
warm storm occurred which laid down 4 to 5 inches over the southern 
Sacramento Basin, from 2 to 3 inches over the San Joaquin Basin, and 



about 1 inch over the Tulare Basi.ru On the eastern slope about 2 
inches of rain fello This finally brought the storm series to an 
end and very little rain fell during the remainder of December„ Dur- 
ing the entire storm series, about 15 inches of rain fell in the 
northern Sacramento Basin, about 30 inches over the Tuba and American 
Basins, about 25 inches over the San Joaquin Basin, and from 15 to 20 
inches over the Tulare Basin. On the eastern side of the Sierra Nev- 
ada, the total rainfall reached from about 20 inches over the Truckee 
Basin to 16 inches over the Walker Basin, Chart 1 shows the geograph- 
ical distribution of rainfall throughout the region for each of the 
component storms during the series. Table 1 has been compiled to 
show the approximate mean precipitation over various sub-basins dur- 
ing the storm period together with similar data for the December 1937 
storm, which generally was the maximum of record prior to November 
1950o 

14. The storm series described above was unusually severe on 
several counts. First, was its unusually early date. November storms 
in this region are usually small in magnitude and almost never produce 
floods because of the dry conditions of the watersheds at this time of 
year. Second, the extremely warm temperature of the incoming air 
caused rain to fall at unusually high elevations in the mountains and 
melted away most of the snow which had already accumulated. Third, 
this storm series had an unusually wide areal extent causing flood- 
producing precipitation over almost the entire length of the Sierra 
Nevada and on both the eastern and western slopes. Finally, it was 
unusual in the short interval between the component storms so that 
the watersheds had no opportunity to dry out between storms. 

15. Run-off and stream flow data. - The results of the severe 
and intense storms during November and December were record-breaking 
flood flows on virtually every major stream of the Sacramento and San 
Joaquin Basins and of the western Nevada area. The only exceptions 
were streams of the northern Sacramento Valley and west-side tribu- 
taries draining the Coast Range Mountains. From the Yuba River south 
to the Ifokelumne River, two major peaks occurred in November about 2 
days apart. The second peak was in all cases larger than the first, 
and this second peak exceeded any previous flow of record, which in 
most cases represented a period of about 50 years. North of the Yuba 
River, the Feather and upper Sacramento Rivers did not approach pre- 
vious record flows. From the Calaveras River south to the Kern River, 
the major peak resulted from the first storm, and in fact the second 
peak disappeared south of the San Joaquin River. New records were 
also established on virtually every stream of this group. The great- 
est relative flows were noted on those streams draining high areas. 
The western Nevada streams behaved in a similar manner to those of 
the Yuba to Ifokelumne group. The Truckee, Carson, and Walker Rivers 
all showed two peaks, one on the 19th and one on the 21st of November, 
with the second peak the larger and again exceeding any previous flow 
of record by a substantial amount. 



16o The additional rainfall which occurred during the two storms 
of early December caused flows on most of the streams to rise again, 
but in practically all cases the December peaks were of lesser magni- 
tude than those which occurred in November, One notable exception was 
the lower San Joaquin River, which reached its greatest flow since 1907 
on 10 December as a result of the combined contributions from the var- 
ious east-side tributaries. The November peak on the lower San Joaquin 
was of lesser magnitude, principally because of the inhibiting effect 
of the many storage reservoirs on the tributaries; these reservoirs 
were in most cases full at the time of the December peaks and were 
generally ineffective in reducing flood flows in the lower reaches of 
the river system.  The Sacramento River in its upper reaches also 
reached a greater flow in December than in November, but both peaks 
were far below previous records„ 

17o In general, the hydrographs of all the streams in the Sacra- 
mento and San Joaquin Basins and in the western Nevada area were char- 
acterized by sharp peaks of short duration, typical of rain floods in 
this region,, The principal exception was the lower San Joaquin River 
which, because of the continuous contribution of various tributaries 
not necessarily synchronized as to time of peak, had a tremendous 
volume of flow, and the peak receded relatively slowly„ These sus- 
tained high flows endangered levees in the delta area for several days, 
and high tides during the same period aggravated the condition., Charts 
II, III, IV, and V show hydrographs at key points on various streams 
throughout the area for which data are available at this time. The 
effect of existing reservoirs on some of these streams is shown in a 
very striking manner. Table II presents all available data on flood 
flows for the principal streams of the Sacramento and San Joaquin Basins 
and of western Nevada, The previous maximum flow of record on the 
stream is also shown for comparison, 

18, Flooded areas, - As a result of the exceptionally large flows 
which occurred throughout the Sacramento-San Joaquin Basins and western 
Nevada areas, virtually every major stream overflowed its banks at some 
point, with the notable exception of the Sacramento River, Many levee 
breaks occurred during the floods. The most significant of these were 
on the south bank of the Yuba River in the vicinity of Hammonton, on 
the south bank of the Bear River below United States Highway No, 99E, 
on the north bank of the American River above the H Street Bridge, on 
the eastern tributaries of the San Joaquin River, and along the San 
Joaquin River proper. For the most part the areas inundated consisted 
of agricultural property, although many suburban areas and parts of 
some urban communities were flooded. Some areas were inundated as 
many as three and four times as a result of successive flood peaks. 
The total area flooded one or more times in the Sacramento-San Joaquin 
Basins and western Nevada areais estimated to be 710,000 acres. The 
location and extent of flooded areas are shown on plate I, Details 
of flooded areas in each stream basin and the type of property damage 
are given in appendix A, 



19o In the Sacramento Basin, including the lower delta area, a 
total of 245,000 acres was flooded. The principal streams causing 
this overflow were the Yuba, Bear, and American Rivers  Although the 
Sacramento River was confined between its levees, overflow occurred 
at all of the relief weirs along the river, which are a part of the 
Sacramento River Flood Control Project, and the project floodways and 
natural storage basins, including Sutter, Tisdale, and Yolo Bypasses 
and Butte Basin, were flooded. For the most part, the inundated areas 
were devoted to agricultural activities; however, the overflows from 
the Yuba and American Rivers inundated a considerable area of suburban 
developments and there was severe damage to residential property, 
Olivehurst and Linda, suburban areas south of Marysville, and East 
Sacramento suffered the major portion of this damage. Many roads, 
railroads, bridges, levees, and other public properties were damaged. 
There was also considerable damage to commercial and industrial in- 
stallations in the Sacramento Basin. A summary of the flooded areas 
for each of the streams in the Sacramento Basin, broken down into 
various reaches for some of the streams, is given in table III. 

20. The overflow from streams in the San Joaquin Basin, including 
the upper delta area, inundated a total of 226,000 acres. Practically 
all of this area consisted of agricultural property. There was much 
less damage to residential property and to commercial and industrial 
facilities in the San Joaquin Basin as compared to the Sacramento Basin. 
A large portion of the city of Chowchilla and the outskirts of Modesto, 
Merced, Stockton, and Lodi were flooded. Damage to transportation 
systems, including highways, railroads, and bridges, and to other public 
utilities and institutions was particularly high in the San Joaquin 
Basin. Most of this type of damage occurred along the Merced and lower 
San Joaquin Rivers. Flooded areas for each stream, segregated into 
reaches, are given in table IV. 

21. The total flooded area in the Tulare Basin amounted to 198,000 
acres. Almost all of this area was agricultural land, and relatively 
minor areas of residential property were inundated. Areas in and ad- 
jacent to Porterville, Visalia, and Woodlake were flooded. There was 
considerable damage to transportation systems, levees, and other public 
utilities in the Tulare Basin. A summary of the flooded areas by 
stream reach is given in table V. 

22. In the western Nevada area, the Truckee, Carson, and Walker 
Rivers flooded a total of 41,000 acres. Most of this area was agri- 
cultural property; however, the Truckee River inundated a considerable 
portion of the business district of the city of Reno and many conmer- 
cial and industrial establishments as well as residences were flooded. 
Reno sustained by far the largest damage of any city affected by the 
flood, either in California or Nevada. Flooded areas are given for 
each stream reach in table VI„ 



23. As far as is known, only one life was lost which is directly 
attributable to the flood. This was a transient who was sleeping under 
a bridge on the Chowchilla River when the flood came. However, many 
residents throughout the region had narrow escapes. The remarkable 
record of only one life lost in such a widespread flood as this attests 
to the effectiveness of the flood warning and evacuation system during 
the flood period* Approximately 25,000 persons were evacuated from 
their homes during the entire flood period, 8>000of which were from the 
Yuba River area. The American Red Cross estimates that it gave assist- 
ance to about 15,000 flood victims throughout the region. 

24. Flood damages. - Immediately after the recession of flood 
flows below danger points, the Sacramento District instituted a region- 
wide detailed flood damage survey. This survey required approximately 
3 months to complete and involved the personal interview of a large 
percentage of the property owners who suffered damage. Local organiza- 
tions, public utilities, and private firms were contacted for losses to 
their property. In general, the degree of coverage is considered ex- 
ceptionally complete. Examples of every type of damage were inspected 
in the field; in some cases damages of the same type were estimated on 
the basis of a sampling procedure. Only monetary losses or costs 
immediately attributable to the flood were included, and future costs 
or intangible losses were not included. 

25. The total direct damage from the floods of November and Dec- 
ember 1950, exclusive of damage to United States Forest Service property, 
amounted to $31,525,000 in the Sacramento and San Joaquin Basins and 
#4,360,000 in the western Nevada area. Damage to Forest Service prop- 
erty throughout both areas amounted to $1,465,000, making a grand total 
of $37,350,000. In the Sacramento and San Joaquin Basins the damages 
of $31,525,000 are further broken down as to major sub-basins, as follows: 

Sacramento Basin, including lower 
delta area $ 9,934,000 

San Joaquin Basin, including upper 
delta area 12,241,000 

Tulare Basin 9.350.000 

Total $31,525,000 

Data on the breakdown of Forest Service damages by river basins are not 
available at this time. 

26. In compiling flood damage data, streams were divided into 
various reaches, where pertinent, and damages were classified into five 
different categories. These categories, showing the percentage of the 
total damage, exclusive of damage to Forest Service property, for the 
Sacramento-San Joaquin Basins and western Nevada region in each category, 
are as follows: 

8 



Agricultural damage 38 percent 
Residential damage 10  " 
Commercial and industrial damage 11  " 
Damage to public and private 
utilities and public institutions 39  " 

Loss to traveling public  2  " 
*       , . . • 

Total       / 100  » 

Detailed damages in each category for the various stream reaches for 
the Sacramento Basin, including the lower delta area, are given in 
table III; for the San Joaquin Basin, including the upper delta area, 
in table IV; for the Tulare Basin, in table V; and for the western 
Nevada area, in table VI. Details of damage to United States Forest 
Service property are given in table VIIo 

27 • Agricultural damage included damage to crops, farm improve- 
ments, and stored supplies; loss of livestock and poultry; and erosion 
of land and deposition of debriso The crops grown in the area are very 
diversified and include grain, orchard, vineyard, and truck crops and 
pastures Residential damage involved mostly damage to foundations, 
floors, furnishings, and yardso Commercial and industrial establish- 
ments which were damaged included lumber mills, sand and gravel plants, 
wineries, oil field installations, stores, and others„ Private and 
public utilities and public institutions which were damaged included 
highways, railroads, levee systems, telephone and power lines, power 
plants, water and sewer lines, schools, and numerous other public 
institutions. Included in this category are expenditures by the Amer- 
ican Red Cross and by Federal, State, and local agencies for flood fight- 
ing activities, and the cost of emergency repairs to flood-control works 
and of flood damage surveys by the Corps of Engineers. Loss to the trav- 
eling public was estimated as the cost incurred by reason of the public 
being required to take a more circuitous route as a result of damaged 
highwayso 

28„ Damage was very widespread throughout the Sacramento and San 
Joaquin Basins and western Nevada areac The largest damages occurred 
along the tuba, American, Kings, San Joaquin, and Truckee Rivers, each 
of which caused damages in excess of $3,000,000. The largest single 
item of damage occurred at the site of Pine Flat Dam, which is under 
construction on the Kings River. Damage to the contractors' plant 
and Government facilities at this location including costs incurred 
as a result of construction delays, amounted to almost $900,000. The 
highest concentration of urban damage was in Reno on the Truckee River, 
where almost $2,000,000 damage occurred. Further details on damages 
are given in appendix A, 

29o Effect of existing Corps of Engineers projects. - The Corps 
of Engineers has been involved in the construction of flood-control 



Improvements in the Sacramento and San Joaquin Basins for a number of 
years, and completed improvements performed effectively to reduce flood 
flows and damages during the November-December floods„ There are no 
existing Corps of Engineers projects in the western Nevada area,, The 
most extensive existing improvement is the Sacramento Hiver Flood Con- 
trol Project which consists of a comprehensive system of levees, over- 
flow weirs, bypass channels, and pumping plantSo Although dome work 
remains to be done on this project, all functional parts such as weirs 
and bypasses were in operation at the time of the flood and provided 
adequate protection. The principal works of the project are levees 
and channel improvements along the Sacramento River from Chico Landing 
to its mouth and along the lower reaches of the principal tributaries; 
the Moulton, Colusa, Tisdale, Fremont, and Sacramento overflow weirs; 
and the Sutter and Yolo Bypasses. The total length of levees involved 
is over 1,100 mileso Other existing Corps of Engineers projects which 
were completed and in operation at the time of the flood are the Mari- 
posa, Owens, and Burns Beservoirs of the Merced County Stream Group 
Project, and Big Dry Creek Reservoir on Big Dry Creek south of Fresno» 
Farmington Reservoir on Littlejohn Creek, although not entirely com- 
pleted, functioned substantially as intended and provided effective 
flood control. On the Tuolumne River the existing Don Pedro Reservoir, 
constructed and operated by local interests, has been operated since 
December 1949 to provide 100,000 acre-feet of flood-control space as 
the first phase of the authorized joint Federal-local interests Tuolumne 
River Project. In addition to the above-described improvements, two 
major reservoirs constructed by the United States Bureau of Reclamation 
were operated to provide flood control during the flood period. These 
are the Shasta Reservoir on the Sacramento River and Friant Reservoir 
on the San Joaquin River, both of which are operated in accordance with 
flood-control criteria developed by the Corps of Engineers under pro- 
visions of Section 7 of the 1944 Flood Control Act„ Pertinent descrip- 
tive data for all of the above-described reservoirs are as follows: 

Drainage : Gross 
area   : capacity 

controlled: 
(sq. mi.) : (ac.-ft.) 

Max. flood- 
control 

reservation 
(ac.-ft.) 

Shasta Sacramento R. 6,660 4,500,000 1,300,000 
Fa aington Littlejohn Cr. 212 52,000 52,000 
Don Pedro Tuolumne R. 1,539 290,000 100,000 
Burns Burns Cr. 74 7,000 7,000 
Owens Owens Cr. 26 3,600 3,600 
Mariposa Mariposa Cr. 108 15,000 15,000 
Big Dry Big Dry Creek 86 15,500 15,500 
Friant San Joaquin R. 1*622 520,000 390,000 

Total 10,338 5,403,100 1,883,100 
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30. All of the foregoing projects operated daring the November- 
December flood period to provide effective flood control and prevented 
a considerable amount of damage which would otherwise have occurred.. 
The Sacramento River Flood Control Project was by far the most spectac- 
ular as far as damages prevented.. An example of the manner in which 
the project works functioned to reduce flood flows along the river is 
afforded in the situation which developed at Sacramento. As a result 
mainly of the record-breaking flow on the American River, the flood 
stage of the Sacramento River at Sacramento reached a record gage height 
of 30<>15 feet} corresponding to a discharge of 102,000 cubic feet per 
seconds At the same time, the upstream Fremont and Sacramento weirs 
were discharging a combined flow of 170,000 cubic feet per second into 
the Yolo Bypass, which obviously prevented serious damage in the vicin- 
ity of Sacramento• It is estimated that the entire Sacramento River 
Project prevented damages of about #75,000,000 during the flood period, 
based upon the present development in the area. However, such an esti- 
mate of prevented damages is somewhat unrealistic, since the present 
development would not have taken place without the project• Such im- 
portant cities as Marysville, Yuba City, Sacramento, and North Sacra- 
mento could not have grown to their present size without protection 
of the communities and their trade areas from devastating floods of 
the Sacramento River system-, 

31o The effect of the reservoir projects in reducing flood flows 
and damages, although less spectacular, was nevertheless considerable0 
Farmington Reservoir on Littlejohn Creek reduced a peak inflow of more 
than 6,000 cubic feet per second to an outflow of 2,900 cubic feet per 
second and thereby prevented damages estimated at |100,0000 Don Pedro 
Reservoir on the Tuolumne River would have effected substantially the 
same reduction in flows at downstream points during the November flood 
even if no allotment of flood-control space had been made, since this 
reservoir would normally be at a low level at this time of year and 
would have stored the same amount of inflow, However, by virtue of 
having evacuated the allotted 100,000 acre-feet of flood-control space 
after the November flood, the reservoir was able to reduce the first 
December peak inflow of 54*000 cubic feet per second to a nondamaging 
outflow of 9,000 cubic feet per second. It is estimated that without 
this project the outflow during this first December flood would have 
been in the order of 40,000 cubic feet per secondo Furthermore, by the 
storage of 100,000 acre-feet of flood volume during the two December 
floods, the reservoir accomplished a reduction in the peak flow of the 
lower San Joaquin River. It is estimated that the operation of Don Pedro 
Reservoir as the first phase of the authorized Tuolumne River Project 
prevented damages of about $100,000 on the Tuolumne River and lower San 
Joaquin River. 

32o Mariposa, Owens, and Burns Reservoirs on streams in Merced 
County effected similar reductions in downstream flows and prevented 
considerable damage„ Burns Reservoir on Burns Creek by virtue of re- 
ducing a peak inflow of 6,000 cubic feet per second to an outflow of 
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1,700 cubic feet per second prevented the flooding of a considerable 
additional suburban area in eastern Merced and prevented damage estimated 
at $2,200,0000 Mariposa and Owens Reservoirs also substantially reduced 
downstream flows and prevented damage estimated at $300,000. Mariposa 
Reservoir reduced a peak inflow of 18,600 cubic feet per second to a 
maximum outflow of 900 cubic feet per second, and Owens Reservoir re- 
duced an inflow of 1,700 cubic feet per second to an outflow of 150 
cubic feet per second,. It is estimated that if the three reservoirs 
of the Merced County Stream Group Project had not been in existence, 
the flooded area in this vicinity would have been more than 40,000 
acres instead of the 27,000 acres which were actually flooded„ Big 
Dry Creek Reservoir on Big Dry Creek reduced a peak inflow of 1,500 
cubic feet per second to an outflow of 50 cubic feet per second and 
thereby prevented flooding of the suburban Figarden area north of 
Fresnoo The damage prevented by this project is estimated at $200,000, 

33o Friant Reservoir on the San Joaquin River had a peak inflow 
during the flood period of 55,000 cubic feet per second, and the reser- 
voir release never exceeded 500 cubic feet per second until 11 December 
when flood peaks began to recede on the lower San Joaquin River.. The 
effect of this reduction in flow was felt all along the San Joaquin 
River, although the major effect was above the mouth of the Merced 
River„    It is estimated that the flow at Newman on the San Joaquin 
River would have been increased from 17,000 cubic feet per second to 
about 25,000 cubic feet per second if Friant Reservoir had not been in 
existence and operated for flood control as it was. The total damage 
prevented by this project is estimated at $1,375,0000 Shasta Reser- 
voir on the Sacramento River had little effect on flood flows and dam- 
ages because inflows to the reservoir never reached excessively large 
amounts• Although Shasta Reservoir stored a considerable amount of 
water during the main flood period, subsequent releases were almost as 
great as the peak inflow, and the peak flow of the Sacramento River at 
Red Bluff was not reached until 14 December„ The magnitude and duration 
of the minor flood flows on the upper Sacramento River might have been 
somewhat greater without Shasta Reservoir, but the additional damage 
which would have resulted would have been negligible„ 

34c The functioning of these existing reservoirs during the flood 
period is summarized in table IX, A summary of the damages prevented 
by all of the existing Corps of iihgineers projects, including nonproject 
reservoirs operated specifically for flood control, is given in the fol- 
lowing tabulation: 

Sacramento River Flood Control Project $75,000,000 (a) 
Shasta Reservoir negligible 
Farmington Reservoir 100,000 
Don Pedro Reservoir 100,000 (b) 
Burns Reservoir 2,200,000 
Owens Reservoir 50,000 
Mariposa Reservoir 250,000 
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Big Dry Reservoir 200,000 
Friant Reservoir 1.375.000 

Total #79,275,000 

(a) Based on present development. 
(b) Refers to damage prevented by virtue of contract 

for 100,000 acre-feet of flood-control space 
and not to total damage prevented by reservoir• 

35. Effect of other existing works. - In addition to the existing 
projects described in the preceding paragraphs, a number of other exist- 
ing reservoirs and levees effectively reduced flood flows and flood dam- 
ages. All of the reservoirs, with the exception of Hogan Reservoir on 
the Calaveras River, were constructed principally for irrigation, water 
supply, and/or power generation purposes and effected only incidental 
flood control. Hogan Reservoir is a flood-control project constructed 
by the city of Stockton. The structure has ungated outlets and operates 
automatically during a flood. This unit reduced a peak inflow of 21,000 
cubic feet per second to a maximum outflow of 8,000 cubic feet per sec- 
ond and thereby prevented considerable additional flooding in the out- 
skirts of Stockton. Damages prevented by this project have not been 
evaluated, but they were substantial. Other reservoirs, although pro- 
viding only incidental flood control, also effected a considerable re- 
duction in flood flows and damages downstream. The most important of 
these units are Melones Reservoir on the Stanislaus River, Pardee Res- 
ervoir on the Mokelumne River, and Exchequer Reservoir on the Merced 
River. Upstream power reservoirs on the Feather, Yuba, Mokelumne, and 
Tuolumne Rivers were also effective in reducing flood flows. On the 
Truckee River, Lake Tahoe and Boca Reservoir had little effect on down- 
stream flows and damages although storing considerable water. The exist- 
ing Bridgeport and Topaz Reservoirs on the Walker River and Lahontan 
Reservoir on the Carson River effected an appreciable reduction in 
downstream flood flows and damages• The functioning of these reservoirs 
during the flood period is summarized in table IX. 

36. Many miles of levees along the lower reaches of the various 
streams in the Sacramento and San Joaquin Basins have been constructed 
by local interests. In general, these levees were inadequate to handle 
the excessively severe and repeated flood flows which passed down the 
streams, but in many specific cases these levees held and prevented in 
the aggregate a considerable amount of additional damage throughout the 
region. 

37o Potential effect of authorized flood-control works. - The Corps 
of Engineers has been authorized to construct a number of projects for 
flood control and allied purposes throughout the Sacramento and San 
Joaquin Basins in California. There are no authorized projects in the 
western Nevada area. These authorized projects include multiple-purpose 
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reservoirs at the foothill line on many of the major streams, single- 
purpose flood-control reservoirs, and levee and channel improvement 
projects. All were authorized by Congress in the 1944 and 1950 Flood 
Control Actso Many of these projects are presently under construction 
and scheduled for completion within the next few years. 

38. The following tabulation gives pertinent descriptive data and 
the status of all authorized Corps of Engineers reservoir projects in 
the Sacramento and San Joaquin Basins exclusive of those described under 
existing projects: 

: Drain- • :Max. flood 

Reservoir Stream : age 
: area 

: Gross 
. capacity 

: control 
: reservation 

:  Primary 
:   uses 

: (34. mi.) : (ac.-ft.) : (ac.-ft.) 

Black Butte Stony Creek 712 160,000 130,000 Fl. contr. & 
irrigation 

Iron Canyon Sacramento R. 2,606 503,000 400,000 Fl. contr., 
power, & irrig 

Folsom (a) American R. 1,875 1,000,000 400,000 ditto 
Hogan Calaveras R. 363 325,000 125,000 Fl. contr. & 

irrigation 
New Melones Stanislaus R 900 1,100,000 350,000 Fl. contr., 

power, & irrig 
New Don 
Pedro (b) Tuolumne R. 1,539 - 340,000 ditto 
Bear Bear Cr. 72 7,700 7,700 Fl. control 
Pine Flat(a) Kings R. 1,542 1,000,000 1,000,000 Fl. contr. & 

irrigation 
Terminus Kaweah R. 560 100,000 100,000 ditto 
Success Tule R. 408 75,000 75,000 ditto 
Isabella (a) Kern R. 2,075 550,000 550,000 ditto 

Total 12,652  4,820,700 3,477,700 

(a) Under construction (b) To be constructed by local interests. 

39. The following tabulation gives pertinent descriptive data for 
the major authorized levee and channel improvement projects in the Sac- 
ramento and San Joaquin Basins, which are grouped in some cases for 
convenience: 
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Project and stream 
Approximate 
channel dist. 

(miles) 

Sacramento R. major and 
minor tributaries (a) 

Bear Creek (San Joaquin 
County) 

Lower San Joaquin River 

Duck Creek (San Joaquin 
County) 

Merced County Stream Group 

Kings, Kaweah, and Tule 
Rivers 

Total 

(a) .Under construction. 

New levees, levee extension 
and raising, channel im- 
provements, bank protec- 
tion, and diversion 

Levees and channel improve- 
ment 

New levees, levee rebuild- 
ing, revetments, and flow- 
age easements 

Diversion and levees 

Levees, channel improvement, 
and diversions 

Levees, channel improvements, 
and spreading works 

270 

30 

260 
1 

55 

653 

40o The foregoing authorized projects have been designed to pro- 
vide a relatively high degree of flood protection for the areas in which 
they are located, and their effect in reducing flood flows and damages 
from the November-December 1950 floods would have been very great. Table 
VIII shows that if these projects had been in operation at the time of 
the flood, the damage prevented would have amounted to $16,011,000 ex- 
clusive of $841,000 damage reduction in flowage easement areas. This 
represents a reduction of 83 percent in the total damage that occurred 
along streams on which major flood control projects have been authorized. 
Of the remaining 17 percent, about 14 percent occurred above project 
sites and in floodways and is considered nonpreventable on the basis of 
present economic conditions. The other 3 percent can be considered as 
residual damage on these streams. It can therefore be seen that the 
degree of protection to be provided by the authorized projects would 
have been remarkably high. Table VIII gives details of damages prevent- 
ed by authorized projects on each stream, and plate I shows the location 
of these projects, 

41. Potential effect of recommended flood-control projects. - Even 
after completion of all of the authorized projects in the Sacramento and 
San Joaquin Basins, there would still remain a considerable area which 
would not have adequate flood protection and which sustained considerable 
damage during the 1950 floods. In recognition of this need for additional 
flood protection over and above that which would be provided by the auth- 
orized projects, a Comprehensive Report on Sacramento-San Joaquin Basin 
Streams was prepared in 1945 and brought up to date by a Supplement 
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In 1948. This report has been printed as House Document No. 367, 
Eighty-first Congress, first session. As a result of the studies and 
recommendations of the reporting officers, the Chief of Engineers rec- 
ommended in this document the construction of certain additional works 
on streams of the Sacramento and San Joaquin Basins. There are no rec- 
ommended projects on Nevada streams. The following tabulation gives 
pertinent descriptive data for the reservoir projects recommended by 
the Chief of Engineers: 

Reservoir Stream 

: Drain-: :Max. flood: 
: age : Grose  . control : 
: area : capacity .reservation: 
:(sqmi): (ac.-ft.) : (ac.-ft.): 

Primary 
uses 

Oroville (a) Feather R. 

Indian Valley Cache Cr« 

3,611  3,000,000 

121   250,000 

Buchanan 
Hidden 

Total 

Chowchilla R. 
Fresno R. 

234 
236 

70,000 
90,000 

385,000 PI. control, 
power, & 
irrigation 

30,000 Fl. contr. & 
irrigation 

60,000 ditto 
80,000 ditto 

4,202  3,410,000   555,000 

(a) Alternate to previously recommended Bidwell Bar Reservoir. 

42. The following tabulation gives pertinent descriptive data for 
recommended levee and channel improvement projects: 

Project and stream 
Approximate 
channel dist. 

(miles) 

American River 
Clear Lake tributaries 

Deer Creek (Sacramento 
County) 

Mormon Slough 
Tulare Lake 
Miscellaneous streams in 

Sacramento-San Joaquin 
Basins 

Extension of levees upstream 7 
Levees, channel improvement, 
and diversion 7 

Levees and diversion 1 

Levees and diversion 5 
Levees 61 
Levees, bank protection and 

channel clearing 

Total 81 
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43» The damages that would have been prevented by the projects 
listed In the previous two paragraphs, If they had been completed and 
In operation, are estimated at $628,000, excluding $35,000 damage re- 
duction within floodway areas. The residual damage along streams on 
which the recommended projects are located would have amounted to 
$248)000, of which $236,000 represents residual damage to the American 
River leveeso Table VIII gives the breaks-down of the damage figures 
and plate I shows the location of the recommended projects. 

44. Potential effect of proposed flood-control projects., - In 
recognition of future additional needs for flood protection in the 
Sacramento and San Joaquln Basins, a number of projects in addition 
to those authorized and recommended were proposed by the Chief of 
Engineers in House Document No, 367o Subsequent studies since the 
date of the report contained in the cited document have indicated the 
need for further improvements on the Sacramento and San Joaquln Basins 
and western Nevada streams; however, reports on this additional group 
of proposed projects have not yet been submitted to Congress. The fol- 
lowing tabulation lists projects proposed for construction on various 
streams in the Sacramento and San Joaquln Basins and in western Nevada 
together with pertinent descriptive data: 

Stream Type of improvement Principal features 

Yuba River 

Bear River 

Putah Creek 

Cosumnes River 

Cache Creek 

Sacramento River 

Truckee River 

Carson River 

Walker River 

Multiple-purpose reservoir 

Multiple-purpose reservoir 

Multiple-purpo8e reservoir 

Multiple-purpose reservoir 

Multiple-purpose reservoir 
and channel improvements 

levees and bank protection 

Multiple-purpose reservoir 
and channel improvements 

Multiple-purpose reservoir 

Multiple-purpose reservoir 

675,000 ac„-ft. Bull- 
ards Bar Res. 

200,000 ac.-ft. Garden 
Bar Res. 

2,200,000 ac.-ft. 
Monticello Res. 

550,000 ac.-ft. Nash- 
ville Res. 

40,000 ac.-ft. Kelsey- 
ville Res. and Clear- 
lake outlet enlarge- 
ment 

60 miles of improve- 
ment on river and 
tributaries from 
Chico Landing to 
Red Bluff 

135,000 ac.-ft. Pros- 
ser Res. and 8 
miles of channel 
improvement 

50,000 ac.-ft. Wat- 
asheamu Res« 

160,000 ac.-ft. Pickle 
Meadows Res. 
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45o The damage that would have been prevented by the proposed 
projects is estimated at $7,967,000, exclusive of $229,000 damage 
reduction within floodway areas„ The residual damage along streams 
on which the proposed projects are located would have amounted to about 
4 percent of the total, thus indicating a very high degree of protec- 
tion. Table VIII gives the break-down of the prevented damage, and 
plate I shows the location of the proposed projects. 

46. Potential effect of all authorized, recommended,and pro- 
posed projects. - Table VIII shows that if all authorized, recommended, 
and proposed projects had been completed and in operation they would 
have prevented damages estimated at $24,606,000, excluding $1,105,000 
damage reduction within floodways and flowage easement areas. The 
residual damage below the projects and outside of floodways and flow- 
age easement areas would have amounted to $3,397,000„ This represents 
approximately 9 percent of the total damage caused by the floods. Of 
the $3,397,000 residual damage, $1,507,000 occurred along the Uokelumne 
River, which is presently being investigated to determine if flood 
protection works are justified in the light of current economic con- 
ditions o 

47» Flood fighting and other activities. - During the progress 
of the floods of November-December 1950, the Corps of Engineers was 
engaged in flood fighting activities throughout the Sacramento-San 
Joaquin Basins and western Nevada area. A flood operations center 
was set up at District headquarters in Sacramento for the purpose of 
coordinating activities of the various field forces. This operation 
center received information on river stages, weather data, and critical 
conditions at various points, analyzed such information and data, and 
disseminated it to Corps of Engineers field personnel, as well as to 
other interested Federal, State, and local agencies. One of the prin- 
cipal functions of the flood operation center was to analyze weather 
reports and river flows in order to predict the development of critical 
situations. When critical stages were expected, all agencies were 
alerted by the United States Weather Bureau, the agency charged with 
this responsibility. In the field, Corps of Engineers personnel were 
involved in patrolling of levees, contacting responsible local inter- 
ests to apprise them of dangerous conditions, assisting in the evacu- 
ation of personnel from danger areas, and assisting in operations to 
repair damaged levees and prevent failure. In the latter operation, 
a considerable amount of manpower, equipment, and material was made 
available to local interests. Flood fighting activities were accom- 
plished in coordination with many Federal, State, and local agencies, 
and individuals, among which the cooperation was excellent. There is 
no doubt that these activities prevented many dollars in damage and 
quite possibly saved some lives. 

48. In addition to the flood fighting activities described 
above, Corps of iSngineers personnel were engaged in the collection of 
basic data during the flood period. Such data included observation 
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of gage heights, measurement of stream flows, fixing of high water 
marks, and general observations of the behavior of the streams during 
time of floodo An attempt was made to obtain complete aerial photo- 
graphic coverage of the flooded areas at the height of the floods. 
In some cases, bad weather prevented this operation, but a fairly 
complete photographic record of the flood was obtained. As a result 
of the data collected by Corps of Engineers personnel and many others, 
the 1950 floods will be the best recorded in the history of California 
and Nevada floods0 

49o Emergency repairs. - The record floods which occurred on 
virtually every s tream in the Sacramento and San Joaquin Basins and 
in western Nevada caused widespread damage to existing levees and 
other flood-control works. At many locations levees were weakened 
and at many others were completely washed away. These conditions 
imposed the threat of a major disaster to many areas if another flood 
should occur, and, therefore, the Corps of Engineers undertook exten- 
sive emergency repairs throughout the region under the authority 
granted by the 1948 Flood Control Act. More than 100 requests for 
such emergency aid have been received to date, and repair work has 
been undertaken or scheduled at approximately 70 general locations• 
Emergency repair work will have been done on practically every major 
stream in the Sacramento and San Joaquin Basins by the time the pro- 
gram is completed. A total of $1,150,000 has been spent or obligated 
in connection with this work to date, and the work is not yet completed. 

50<> The floods also left many obstructions in various channels 
throughout the region which have seriously reduced carrying capacities. 
To correct this situation, the Sacramento District Engineer has rec- 
ommended that clearing and snagging work be undertaken on some 8 
streams in the Sacramento and San Joaquin Basins and in western Nevada. 
Some of this work is presently under way. It is estimated that the 
entire clearing and snagging program will involve a total expenditure 
of about $300,000. The effectiveness of such clearing and snagging 
work is demonstrated by the fact that work of this nature done on the 
Tale and Kaweah Rivers early in 1950 materially helped prevent serious 
flood damage to the cities of Porterville and Visalia, respectively. 

51. Summary. - The flood events that have been described in this 
report were, in general, the largest and most destructive since the 
turn of the century. Over 700,000 acres of the best agricultural and 
suburban areas were flooded, causing damages in excess of $37,000,000, 
Fortunately the flood-control projects already completed prevented a 
further damage of some $80,000,000, The Corps of Engineers has devel- 
oped a comprehensive plan for the prevention of damages from floods 
such as these, and to make beneficial use of the floodwaters. Some 
units of the comprehensive plan have already been authorized, some 
have been recommended for authorization, and others have been proposed 
for future authorization. If the units which have been authorized had 
been completed and in operation, they would have prevented nearly 
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one-half of the damage which actually occurred0 Further, if the eft- 
tire comprehensive plan had been completed and in operation, the total 
damage in areas other than headwaters, floodways, and flowage ease- 
ments would hare been reduced to less than $3,500,000<> It is there- 
fore evident that the degree of flood protection contemplated is 
relatively higho 

52o Bibliography» - In addition to the data included in this 
report and accompanying appendix, the following data pertaining to 
the floods have been collected and are on file in the District Office: 

as Flood damage questionnaires„ 

bo Aerial and other photographs taken during flood* 

c. Detailed maps showing flooded areas. 

do Stream flow measurements and gage heights,, 

e. Record of weather forecasts and precipitation data0 

f• Record of permanent high water marks• 

go Record of emergency repairs,, 

h» Record of flood fight operations. 

i. Record of activities of "Flood Operations Center"„ 

j. Copy of pamphlet entitled "Reno Flood 1950", by the Reno, 
Nevada, Junior Chamber of Commerce,, 

k0 Copy of report by the California State Division of High- 
ways entitled "Report of 1950 Flood Damage to State Highways" dated 
December 14, 19500 

lo Copy of report by California State Division of Water 
Resources, entitled "Floods of 1950 in California" dated December 18, 
1950o 

m0 Copy of report by United States Forest Service, Region 
5, and California Forest & Range Experiment Station, entitled "Special 
Watershed Report, Flood of November 1950", dated December 11, 1950. 

ns Miscellaneous flood and damage data furnished by various 
public and private agencies and individuals0 



TABLE I."-Storm Precipitation by Basins 

: Nov-Dec 1950 Stor • Deo 1937 Storm (b) 

Basins 
t Total  : Total : Max. 9 Total :  Max 
tl3 Nov- : 16 Nov- : 24 hr • 9 Dec- : 24 hr 
t 8 Dec : 21 Nov :period 

i in 

11 Deo 

inches) 

: period 

Sacramento (All quantities 

Cache 15.0 7.5 3.2 8 11.1 7.0 
Upper Sacramento lloO 4.0 2.2 e 7.5 5.0 
Feather 15,0 10.0 5.0 • I 16.9 11.4 
Tuba 52oO 20.5 6.8 • 12.0 6.6 
Bear 25.5 16.5 6.1 g 8.5 4.0 
American 29.8 20.0 6.5 8 12.5 6.2 

San Joaquin 
8 

8 
i 

Cosumnes-Mokelumne 25.0 16.0 8.1 
8 

8 8.9 4.2 
Calaveras 19.0 12.0 5.8 8 6.6 3.8 
Stanislaus 22.5 15.0 9.0 8 10.8 5.5 
Tuolumne 21.0 12.5 7.1 8 11.6 5.2 
Mereed 19.5 12.0 9.8 8 15.1 7.0 
San Joaquin 18.5 11.5 10c0 8 13.7 6.3 

Tulare Lake 
8 

8 

Kings 16.5 10.5 10.0 
8 

8 10.6 4.8 
Kaweah 18.5 13.5 11.0 3 14.5 7.5 
Tule 16.0 11.0 9.7 8 10.5 5.7 
Kern 13.5 9.0 8.1 8 5.3 3.1 

Western Nevada 
i 
8 

• 

Truckee 20.0 14.6 4.8 
i 
8 9.0 4.5 

Carson 18.0 12.0 4.6 i 7.5 4.5 
Walker 16.0 12.0 5.8 % 7.5 5.0 

(a) Approximate data from preliminary storm study, 
(b) From final storm study. 



TABLE II. --Preliminary Estimate of 
J8 Noreaber to 

Peek Flows Durlne Period 
10 December 1950 

Streets 
1 
1                             Station 
• 

• Peak flow 
• 18 HOT. - 

or stage (a)                       I 
10 Dec. flood    .                I BarlTT previous peek (a) 

l                       Peak 1              Date             t Peek                   l Date 

Seenueanto HlTer Inflow to Sheets Reservoir 
At Ord Ferry 
Orer Freeont "sir 
Orer Sacreaento Weir 
It I Street Bridge 
In lolo Bypass 

43,000 
53,000 

120,000 
81,000 

102,000 
170,000 

16 Bow. 
4 Deo. 

22 low. 
21 Bow. 
21 Bow. 
22 Bow. 

186,000 
370,000 
332,000 
93,000 
91,000 

438,000 

28 Feb. 1940 
28 Feb. 1940 
20 Ber.  1907 
19 Bar. 1907 
19 ear. 1907 
a Bar. 1907 

Feather Rlwer Beer Ororllle 
Beloe Harwewlllo 

87,000 
110,000 

21 Bow. 
21 low. 

230,000 
295,000 

19 Her. 1907 
20 ear. 1907 

Tube RlTer At Snglebrlgbt Du 
At Hurrerllle 

107,000 
75,000 

21 low. 
21 low. 

105,000 
120,000 

26 ear. 1928 
20 ear.  1907 

Beer RlTer Near Wheatland 27,000 21 low. 31,300 a Jan. 1943 

Aeerican RlTer At Foleoei 
At H Street Bridge 

210,000 
45.75 ft. 

21 low. 
21 low. 

150,000 
43.4 ft. 

25 ear.  1928 
26 ear. 1926 

Clover Creek Rear Upper Lake 2,100 3 Dec. 3,500 11 Dae. 1937 

Middle Creek Beer Upper lake 6,000 3 Dec. 12,000 U Dec. 1937 

Scott Creek Bear Lakeport 7,000 3 Dee. 9,000 11 Deo. 1937 

Kern RlTer At  Isabella Del site 
:iear Bekerefleld 

39,000 
39,000 

19 low. 
19 low. 22,000 9 Mar. 1943 

Tule River At Worth Bridge 28,000 19 low. 22,000 9 ear. 1943 

Baeeeh RlTer At Belay Point 55,000 19 Bow. 35,000 11 Dec. 1937 

Hags RlTer At Pledrs 91,000 19 low. 80,000 U Dec. 1937 

Big Dry Creek Above Big Dry Deo 
In Big Dry Reeerrolr 

1,500                                             19 HOT. 
,500       ee.-ft.                       5 Dee. 

2,600 Bar. 1938 

Sen Joaquln RlTer Inflow to Frlant Reeerrolr 
Bear Newman 
At Hetch-Hetchy Crossing 
Beer Vemalla - flow 
Beer Vemalls  - stage 
At Booertslo     - stage 

55,000 
17,000 
60,000 
75,000 

27.9    ft. 
24.75 ft. 

19 low. 
12 Dee. 
9 Deo. 

10 Dec. 
9 Dec. 

10 Deo. 

77,000 
33,000 

51,000 
27.0 ft. 
22.5 ft. 

11 Dae. 1937 
7 Bar. 1938 

lb Bar. 1931 
12 Feb. 1938 
16 Bar. 1938 

Fresno RlTer Beer Inowlee 
Beer Daulton 

8,800 
16,000 

19 Bow. 
19 low. 

7,600 
8,100 

12 Bar. 1938 
2 Fab. 1945 

ChoechiU* River 

tfaripoea Creek 

Beer Creek 

I Rive: 

Cherry Creek 

Tuoluan* River 

Stanleleua  River 

LittleJohn Creek 

Calavera* River 

Dry Cr*Mk 

i River 

Truck** River 

Rest Carson River 

Bast Carson Rlrer 

Carton River 

West Relker River 

At Buchanan Den site 

Maripoea Reservoir 
Max.   inflow 
Hex*  storage 
Max.  stage 
Hex.  release 

Owens  Reservoir 
Rex.   inflow 
Max*  storage 
[fax.  stege 
.fax.   release 

Burn* Reservoir 
MAX.   inflow 
Hex,  storage 
Max.   stage 
Max.   release 

Selow Bum* Creak 

Exchequer Reservoir 
Hut.  inflow 
Hex.   outflow 

It Cherry Taller Dea site 

Don Pedro Reservoir 
Max.  Inflow 
Mex.   outflow 

Melooes Reservoir 
Rex.  inflow 
Max.   outflow 

Farmington Reservoir 
•fax.  storage 
Rex.   stage 
Max.   outflow 

Hogan Reservoir 
Max.   inflow 
Rax. outflow 

Fardee Reservoir 
Rex.  inflow 
Max.   outflow 

At Michigan Bar 
At sWfcwinells 

Rear Truekee 
At Reno 

Hear Ioodf ord* 

Rear Gardmrvllle 

Rear Carson City 

Rear Coleville 
Rear Hudson 

17,000 

L8.600 
8,340 

57.5 
900 

ec.-ft. 
atj. 

18 Bow, 
19 low, 
19 low. 
19 Bow, 

1,700 
950 
40.6 

150 

aaV 
ft. 

-ft. 
18 Bow, 
19 low, 
19 low, 
19 Bow, 

8,000 
3,230 

29.4 
1,700 

ft. 
•ft. 

18 Bow, 
19 low, 
19 low, 
19 Bow, 

16,000 

88,700 
38,000 

15,000 

19 How. 
4 Dec. 

19 low. 

90,000 
64,500 

19 How. 
8 Dae. 

90,000 
45,000 

19 Bow. 
a low. 

8,000        ec.-ft. 8 Dec. 
M1.0   ft. 

2,900 
8 Dec. 
8 Dee. 

a.ooo 
7,000 

19 low. 
19 How. 

30,000 
28,000 

20 Bow. 
a Now. 

9,000 20 Bow, 

27,000 
22,000 

a Bow, 
a BOW, 

6,500 
19,900 

20 low, 
a Bar, 

4,100 20 law, 

Mf* a BOW, 

12,200 22 Bow, 

6,200 
1,700 

20 Bow, 
8 Dae, 

19,000 

7,900 

1,800 

5,000 

9,800 

59,000 

18,000 

60,000 

60,000 

9,000 

50,000 

27,300 

13,000 

26,000 

1,800 
16,000 

3,500 

12,000 

12,000 

5,800 
2,500 

2 Bar. 1938 

2 Bar. 1938 

12 Feb.   1941 

2 Bar. 1938 

• 
a 

6 Feb. 19J7 

11 Dae. 1937 

11 Dae. 1937 

31 Jan. 1911 

31 Jan. 1911 

11 Feb. 193* 

31 Jan. 1911 

25 Bar. 1928 

2 Feb. 1»45 

31 Bar. 1940 

11 Deo. 1937 
11 Dee. 1937 

11 Dee. 1937 

11 Deo. 1937 

It Mr. 1907 

11 Dee. 1937 
7 June 1922 

(a) Units are  c.f.s.  unless  otherwise  noted. 



TABLE m.-riood«»i Areas and Flood DMIKI. Sicrmnto Basin, lncludln. Leaver Delta 
egvenber and Deoeabor 1950 floodi 

D^-sct flood danam  ({ 
t Commercial  I        Public 

Stream and reach 

i h—1 i 
l*Ti- 

cultural 
Resi- 

dential 

Loaa to I 
I    A     i Institutions I traveling t 
i Industrial ; | utilities i public  I 

lube River 
Above Englebrlght Dan 
Below Englsbrlgbt Dan 

Total, Tuba River 

Boar River 
Above foothill lloa 
Below foothill Una 

Total, Bear River 

American River 
Above Poison Dan 
Poison Dam to North Sacramento Levee 
Flovage   easement  area 
Dal Paso Heights backwater area 

Total, American River 

amg on eastern slope of Coast Range 

200 
A?.200 

A3 ,400 

0 
16.700 

16,700 

SJrej 
as alnut Creek 
Putah Creak 
Cache Creek balow Clear Lake 
willow Creak 
Stony Creak 
Thomas Creak 
miscellaneous eastern slope streams 

Total, Straus on eastern CnmJt tangs slopes     12,800 

Clear Lake and trlbntarlel 
Middle and Clover Creaks 
Scott Creak 
Keleey Creek 
Miscellaneous streejas 
Clear Lake rial 

Total, Clear Lake and tributaries 

Streams on western Sierra elonoa 
Antelope, Dear, Pine, Rock and Mud Creeks 
Chlco Creek, Sandy Qulch,  Little Chlco 

Creek and Edgar Slough 
Butte Creak 
Cherokee Canal 
Local to Cherokee Canal 
Dry (Linda) Creak 
Miscellaneous western slops streama 

Total, Streams of western Sierra slopes 

Peather River 
Above Orovllle 
Orovllle to Honcut Creek 
Honcut Creek to Marysvllle 
Marysvllle to Nlcolaus 

Total, Peather River 

Sacramento River and  bypasses 
Above Shasta Dan 
Shasta Dan to Red Bluff 
Red Bluff to Chlco Landing 
Chlco Landing to Coluaa 
Colusa to Colllnsvllle 
Sutter and Tisdale bypasses 
Tolo and Sacramento bypasses 
Coluaa Baaln 
Butte Basin 

Total, Sacranento River and  bypasses 

[AT Wrt 
Little Holland Island 
Prospect  Island 
Liberty Island 
Venice Island 
miscellaneous Delta tracts 
Suisun Bay 

Total, Loner Delta 

5,700 

9,000 

111,700 

18,200 

0 
506.000 

25,000 
1.164.000 

0 36A.0O0 
905.000 1.020.000 

506,000 1,189,000 

0 
130-00° 

905,000 1,384,000 

25,000 
25.000 

50,000 

130,000 

11,000 
137.000 

U8,coo 

41,000 49,000 12,000 36,000 11,000 

30,000 

1,000 

8,000 11,000 5,000 

1,000 

30,000 11,000 

187,000 7,000 20,000 136,000 78,000 

519,000 653,000 

414,000 
3.62O.0O0 

4,034,000 

11,000 
267.000 

278,000 

300 
5,000 
1,400 
2.400 

2,000 
487,000 

0 

45,000 
1,104,000 

27? .999 

14,000 
300,000 

51,000 
?3.opo 

395,000 
602,000 
34,000 

0 

28,000 
125,000 

0 

484,000 
2,618,000 

85,000 
Uf.OW 

9,100 512,000 1,421,000 388,000 1,031,000 153,000 3,505,000 

1,300 
400 
200 
200 

0 
500 

10.200 

32,000 
3,000 
2,000 
1,000 

0 
1,000 
2.000 

49,000 
0 
0 
0 
0 
0 
o 

12,000 
0 
0 
0 
0 
0 
9 

20,000 
0 
0 

1,000 
1,000 

0 
U.WQ 

11,000 
0 
0 
0 
0 
0 
o 

124,000 
3,000 
2,000 
2,000 
1,000 
1,000 

W.ooo 

149,000 

MOO 4,000 7,000 6,000 1,000 0 18,000 
2,200 16,000 0 0 2,000 0 18,000 

100 0 0 5,000 1,000 0 6,000 
2,000 10,000 1,000 0 1,000 0 12,000 

o o p o  9 . 
54,000 

2,000 

0 
0 

0 
0 

0 
0 

0 
0 

1,000 
2,000 

0 
0 

1,000 
2,000 

5,700 
2,000 

400 
—52S 

14,000 
10,000 
4,000 
1.000 

0 
0 
0 
o 

0 
0 
0 
9 

1,000 
0 
0 

6.000 

0 
0 
0 

15,000 
10,000 
4,000 
7.000 

41,000 

1,000 10,000 0 0 U.ooo 0 51,000 
5,600 33,000 0 0 0 0 33,000 

U.OOO 30,000 0 0 54,000 0 84,000 
1.000 3.000 9 o 102.000  9 105.000 

18,600 76,000 0 0 197,000 0 273,000 

0 0 0 0 .,000 0 6,000 
0 0 0 0 2,000 0 2,000 

0 s 0 
0 1 ';ooo 

0 
0 

3,000 
7,000 

200 1,000 7,000 20,000 86,000 0 114,000 
21,300 35,000 0 0 2,000 0 37,000 
48,000 104,000 0 0 15,000 78,000 197,000 
10,000 5,000 0 0 2,000 0 7,000 
32.200 tf.ooo 9 9 13.000  9 55.O0O 

428,000 

2,800 72,000 0 0 8,000 0 80,000 
2,300 10,000 0 0 15,000 0 25,000 
4,500 86,000 0 0 30,000 0 116,000 
3,600 341,000 0 0 161,000 0 502,000 

0 0 0 0 439,000 0 439,000 
5.COO 10.000 9 o 9 9 u. m 

1,172,000 

TOTAL SACRAMENTO BASIN, IICL0DINO LOWER DELTA 227,000 1,512,000 2,674,000 1,336,000 2,948,000 292,000 8,762,000 

TOTAL SACRAMENTO BASIN,  INCLUDING LOWER DELIA 245,200 2,031,000 2,674,000 1,336,000 3,601,000 292,000 9,934,000 



TABU IT.--flooded *r«ea and "«»» »"•"'• San Joaquln River Baals, including Upper Delta 
Hoveebar and Deoeaber 1950 flood. 

Stream and reach 

(tsm) I 
ifrl- 

ultura 
Resi- 

dential 

i Coaajerelal  t        Public        i    Loea to    I 
l        * t Institution!  t tr«T*ling t       Total 
l lnduatrlal  i & utilities    i    public      I  

CoeuanBB Bar 
Above Nashville Daa aita 
Beloa Nashville Daa alt* 

Total, Comumea RlTer 

talc* I 

Total. Dry Creek 

OM Daa ait* 
Below lone Daa alt* 

Above Pardee meervoir 
Pardee Reeervoir to aouth of Dry Craak 
Beloa aouth of Dry Creak 

Total, Nokeluane River 

Bear Croak (San Joaauln County) 

Calaveras River 
Above Hogan Dan 
Beloa Hogan Daa 

Total. Calaveraa River 

Llttleiohn Craak 
Littlejohn Cr.   above Farnington Res. 
Fexwdngton Reservoir 
Littlejohn Cr. below Faradngton Raa. 
Duck Craak 

Total, Littlejohn Craak 

Stanislaus River 
Above  new aelones Daa site 
Below Hew Mr 1ones Daa aita 

Total. Stanlalaua RlTer 

Tuplimne River 
Above  Sew Don Don Pedro Daa aita 
Below Hew Don Pedro Daa aita 

Totalp Tuoluane River 

Above Exchequer Daa 
Below Exchequer Daa 

Total.  Merced River 

Merced County Streaa Group 
Bear and Buroa  Creeks above daas 
Bear, Burns a Bl.  Raacal below daaa 
Owen* and aaripoaa Creeks above daaa 
Mi la a, 0an.ua and aaripoaa Creeks below daaa 

Total, Merced County  Streaa Group 

Chowchlllr MaM 
Above Buchanan Daa aita 
Below Buchanan Daa aita 

Total, Chowchllla River 

Trey"? M^r 
Above Hidden Daa site 
Baloa Hidden Daa aita 
Cottoowood Creak 

Total. Fresno Hiwar 

MBodota to Frlant Daa 

Total, Upper San Joaquln RlTer 

Loaer San Joaau.il RjTer 
Bandota to Merced  RiTer 
Merced River to Tnolnmna River 
Tuolunne River to Stanlalaua River 
Stanlalaua River to Moaadale Bridge 
Loa Banoa and San Luis Creeks 
Other west side tributaries 

Total,  Lower San Joaquln River 

Pppar Dalta (Medal. Br. to tidal channel.) 
Reclamation Dlatrlct lo. 17 
Reclamation Dlatrlct Mo. 2058 
Reclamation Dlatrlct lo.  2062 

0 
17.600 

17,600 

3,000 

27,000 

0 
12.000 

12,000 

25,000 
10,700 
12,200 
21,000 
1,200 
 3SS 

10,200 
*,*00 
3.200 

0 
214.000 

21* ,000 

0 
3P.PW 

20,000 

100 
3.800 

0 
ll.ooo 

0 0 0 
o 

3,900 11,000 0 0 0 

0 
13,*00 
8.700 

0 
603,000 
209.000 

0 
33,000 

0 

0 
H9.000 

5.000 

107,000 
5*8,000 
20.000 

22,100 812,000 33,000 15*,000 675,000 

2,100 79,000 0 0 35,000 

0 
3.000 

0 
180,000 

0 
6.000 

0 
1.000 M.Wfi 

180,000 6,000 1,000 65,000 

HO.OOC 

.H.Q00 

158,000 

0 
105,000 

123,000 

36,000 
175,000 
251,000 
858,000 
10,000 

MaM. 

5,000 

0 
15.000 

15,000 

41,000 

0 
ll.OOO 

34,000 

70,*O0   1,340,000 

741,000 
269,000 

5?. .TO 

60,000 

11,000 
0 

 a 

1,000 

6,000 
0 

10.000 

210,000 

20,000 
M?.000 

109,000 

3,000 
72,000 

90,000 

21,000 

 fi 
21,000 

12,000 
0 

8,000 
5*7,000 
405,000 
 2*222 

974,000 

85,000 
339,000 
423.000 

0 
41.000 

41,000 

50,000 
40,000 
40.000 

0 
234.PW 

234,000 

0 
U.WB 
11,000 

107,000 
1,333,000 

23*-0O0 

1,674,000 

114,000 

0 
MUM 
252,000 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
6,000 

0 

0 
0 
0 

0 
6,000 

0 
2.500 46.000 43.000 9.000 .   .-0  S ?v.Wr 

2,500 46,000 43,000 9,000 6,000 0 104,000 

0 
15.000 

0 
883.M 

0 
10.000 

0 
48 .Oil' 

76,000 
120 .WS 

0 76,000 
1.061.000 

15,000 883,000 10,000 48,000 196,000 0 1,137,000 

100 
8.000 

0 
296.000 

0 
224.000 

0 
76.000 

17,000 0 
o 

17,000 
.33.000 

8,100 296,000 224,000 76,000 54,000 0 650,000 

200 
19.600 

0 
37S.POO 

0 
24.000 

0 
13.000 

1,786,000 
ao.ooo. 

30,000 
o 

1,816,000 
619.000 

19,800 372,000 24,000 13,000 1,996,000 30,000 2,435,000 

0 
17,300 

0 
9.700 

0 
119,000 

0 
21.000 

0 
5,000 

0 
o 

0 
41, ooo 

0 
9 

5,000 
111,000 
82,000 

0 
0 
0 

5,000 
276,000 
82,000 
33,TO 

396,000 

20,000 
337.000 

357,000 

3,000 
177,000 
33.00, 

213,000 

21,000 
 fi 

21,000 

*8,000 
175,000 
259,000 

1,466,000 
415,000 
U.WP, 

2,375,000 

893,000 
648,000 
727.000 

Total, Upper Dalta 17,800 1,264,000 11,000 16,000 847,000 130,000 2,268,000 

TOTAL,   SIM J0AQUH RIVIR BaSIM 226,200 5,918,000 431,000 393,OX 5,298,000 201,000 12,2*1,000 



TABLE l.—Hs 

Stream and reach 

* «. 
i Flooded: 
I  areas   I 
I I 

IJMlli 

Direct flood ill 
Agri- 

cultural 
Resi- 

dential 

l Cj—m iPublic In-:LosB to! 
i cial ft :at1tut1one:travel-: 
i indust- t It utlll- : lng I 
I  rial : M.i   I mMI.I 

Total 

Above Pine Flat Reserrolr 200 
Pine Flat Reserrolr 100 
Pine Flat to Highway 99 17,000 
Highway 99 to Highways 41 * 198 36,000 
Highway 41 to Mendota 14,000 
Highway 198 to Tulare Lake 2.000 

Total, Kin^s Hirer 

hwih Biver 
Above Terminus Reservoir 600 
Terminus Reservoir 0 
Termi nus Dam to Tulare Lake 17.000 

Total, Kaweah River 

Tale River 
Above Success Reservoir 300 
Success Reservoir 100 
Success Dan to Tulare  Lake 32.000 

Total, Tale River 

Kern R^rar 
Above   Isabella Reservoir £00 
Isabella Reservoir 1,600 
Isabella Dam to Hana Tleta Lake 10,500 
Buena Vista Lake 6,300 
Goose Lake Slough 18,500 
B.V.F. Chan., Lake to ffaaco Rd. 0 
B.T.F. Chan., below Wasco Rd. 0 

Total, Earn River 37,300 

^Ifl"* alftt 10,600 

Minor Streaaa 
Dear Creek (Tulare County) 600 
Poso Creek, White River, Big Dry 
Creek * Callente Creek Group 200 

Total, Minor streams 800 

10,000 
15,000 

1,185,000 
924,000 
180,000 

 2 

0 
0 

20,000 
0 
0 

 fi 

0 
0 

180,000 
3,000 

0 

 fi 

5,000 
909,000 
396,000 
31,000 
72,000 

"-OOP 

69,300  2,3U,000  20,000  183,000  1,430,000 

18,000     35,000       H,000 
0 0 0 

352.000      54.000      ;X.000 

30,000  15,000   11,000 
7,000 0 0 

KT.PQP     46,opp     238.0P9 

32,400   544,000  61,000  249,000 

0 
73,000 
92,000 

404,000 
388,000 

0 
 S 

2,000 
19,000 

5,000 
0 
0 
0 
 fi 

5,000 

 fi 

18,000 
16,000 

145,000 
0 
0 
0 

 fi 

957,000  26,000  179,000 

676,000      0      0 

167,000 
0 

559,coo 

47,600   370,000  89,000  148,000   726,000 

82,000 
3,000 

265.000 

350,000 

151,000 0 
118,000 0 
501,000 35,000 

0 0 
30,000 0 

0 0 

15,000 
924,000 

1,781,000 
958,000 
252,000 

17.000 

0 3,947,000 

0   234,000 
0       0 
_o 1.099.900 

0 1,333,000 

0   138,000 
0   10,000 

_fi 1.056.000 

0 1,204,000 

171,000 
226,000 
778,000 
404,000 
418,000 

0 

 fi 

800,000 35,000 1,997,000 

134,000     0   810,000 

5,000 54,000 

TOTAL, TULARE BASIN 198,000     4,866,000   196,000     759,000     3,494,000   35,000   9,350,000 
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TABLE Tin.-—flu—ry of Flood Damages Showing Reduction to be Effected by Completion of Corps of .Engineers 
atothorlsed, Reco—anded. and Proposad flood Control Project a 

i 1555 aithin t "                        i 
i floodwaya or on: Residual        i Damage that 

*~ov*t    areas  covered   : damages outside: would be pre- 
m         !!!-!  '      ** axisting    . floedwaye      . wanted by 
•cc•*•Jd i      authorised ft  . subject to pra-i completion of 

fJ2***f  *(proposed  flowage: wention by       t authorlaad 
projects (»J:      easements        t project*  (b)     i projects 

RlTar baalii 

HE 

t i l 
i     Additional i     Additional t 
tdanage that would.damage that would. 
t be prevented by t  be prevented by i 
i    completion of i    completion of i 
i      recommended i        propoaad : 
:          projects t        project* t 

Residual damages 
not preventable 

by completion 
of the C. Of B. 

comprehensive 
plan as now 

envisioned   (e) 

4*1 _LU_ _i_ M. _•_ i& _i_ 3k JAL 
Sacramento Basin 

Tuba River 4,034,000 414,000 22,000 3,598,000 0 0 3,598,00C(d 
194,000(e Bear River 278,000 11,000 73,000 194,000 0 0 

American River 3,505,000 484,000 85,000 2,936,000 2,680,000 20,000 0 
Coast Rang* straaM) 149,000 0 8,000 141,000 0 0 0 
Clear Lake & tributaries 54,000 18,000 6,000 30,000 0 18,000 0 
Mlae.  western Sierra streams 41,000 0 3,000 38,000 15,000 0 2,000 
Feather RlTar 273,000 51,000 189,000 33,000 0 33.000(f) 0(1 
Sacramento River & bypasses 428,000 8,000 380,000 40,000 40.000(b) 0 0(1 
Little Holland   Island 80,000 0 80,000 0 0(j 0 0 
Prospect Island 25,000 0 25,000 o 0j) 0 0 
Liberty   Island 116,000 0 116,000 o ojj) 0 0 
Venice  Island 502,000 0 502,000(a) 0 0 0 0 
Misc.   Delta traeta 439,000 0 439,000(k) 0 0 0 0 
Sulsun Baj 10,000 0 0 10,000 0 0 0 

0 
0 

236,000(t) 
141,000 
12,000 
21,000 

0 
0 
0 
0 
0 
0 
o 

10,000 

9,934,000 1,928,000 7,020,000 2,735,000 3,794,000 420,000 

San JsMuJn, Basin 
CoeuaneB River 234,000 
Dry Creak 11,000 
Mokelumne River 1,674,000 
Bear Creek 114,000 
Calaveras RlTar 252,000 
Llttlejohn Creek 104,000 
Stanislaus RlTar 1,137,000 
Tuolueae RlTar 650,000 
•arced RlTar 2,435,000 
Merced Co.   stream group 396,000 
Choachllla River 357,000 
Fresno River 213,000 
Upper San Joaquln River 21,000 
Lower San Joaquln River 2,375,000 
Upper Delta 2,268,000 

0 0 
0 0 

107,000(1) 0 
0 0 
0 0 

6,000 0 
76,000 0 
17,000 0 

816,000(n) 0 
87,000 0 
20,000 0 
3,000 0 

21,000(o) 0 
0 145,000 
0 15,000 

234,000 0 
11,000 0 

1,567,000 0 
114,000 114,000 
252,000 242,000 
98,000 98,000 

1,061,000 1,061,000 
633,000 633,000 
619,000 0 
309,000 309,000 
337,000 0 
210,000 0 

0 0 
2,230,000 1,803,000 
2,253,000 2,253,000 

0 
0 

10,000 
0 
0 
0 
0 
0 

337,000 
210,000 

0 
0 
0 

234,000 0 
0 11,000 

60.000(a) l,5O7,000(u) 
0 0 
0 0 

: 
0 
0 

0 0 
o 619,000 
0 0 
0 0 
0 ,0 
0 0 
0 
0 

427,000(p) 
0 

14fS Basin 
ngs River 

Easeah River 
Tula River 
Earn River 
Tulara Lake 
Minor streaaa 

12,241,000      2,153,000 

3,947,000 
1,333,000 
1,204,000 
1,997,000 

810,000 
59,000 

939,000 
234,000 
148,000 
397,000 

0 
0 

160,000 

0 
0 
0 
0 

810,000 

9,928,000 6,513,000 

3,008,000 3,006,000 
1,099,000 1,099,000 
1,056,000 1,056,000 
1,600,000 1,600,000 

0 0(r) 
59,000 0 

294,000 2,564,000 

0 
0 
0 
0 
0 

59,000 

Met 9,350,000 1,718,000 810,000 6,322,000 6,763,000 0 0 59,000 

(BUS) TOTAL, CALXroRinl 31,525,000 4,857,000 2,898,000 23,770,000 16,011,000 628,000 4,068,000 3,043,000 

TiiVera if TT4« 
Truckaa River 
Carson rtiver 
aelker River 

3,153,000 
825,000 
182,000 

0 
127,000 

3,153,000 
698,000 
382,000 

0 2,865,000 286,000 
0 632,000 66,000 
0 362,000 0 

4,360,000 127,000 4,233,000 3,879,000 

•Mil r°r«'Vi 
Damage reported by forest 
Service not al located to 
the various river basins 1,465,000     1,465,000 

37,350,000     6,449,000 2,89S,0O0U) 

I! 
(a) Hainly damages In nountaln areaa due to bridge and road losses and 

damage to power generating facilities. 
I Column 5 - ool. 2 - col. 3 - col. A. 
I Colunn 9 • ool.  5 - col. 6 - ool. 7 - ool. 8, 

In addition, damages of $22,000 which occurred  within floodwaya would 
also hare  been prevented. 

(a) In addition, damages of #73,000 which occurred within floodwaya would 
also hare bean prevented, 

(f) In addition. $35,000 of the damage wt.loh occurred within floodwaya would 
also haw* been pravanted. 

(g) The proposed projects on the Tuba and Beer Hirers would hare reduced  the 
damage within the floodways of the feather River by $104,000. 

(h)  In addition,   the 'olson Project would  hare prevented $10,000 of the 
damage  which occurred on Tolo Bypass. 

(1) The  proposed projects on the Tuba and Bear Hirers would harw reduced  by 
$30,000 the flood damages that occurred within the Sutter Bypass. 

IJ) The folaow Project would hare eliminated all tha danaga that occurred 
on Little Holland Island,  Prospect Island, and Liberty Island, 
amounting to $221,000. 

(k) This damage consists aainly of danaga to local  interests and 
reclamation districts'   leraas. 

1,003,000        16,011,000 628,000 7,967,000 

81 

a 

M 
(s) 

3,397,000 

Above existing Pardee   Reservoir. 
This amount would have bean prerented in tha Coaumoes-liotcelumne pool area by 

tha propoaad .fashrille Reservoir on Cosumnes Hirer. 
Abcrva existing Exohaquar Reservoir. 
Abors existing friant Reservoir. 
This damage was caused primarily by Los llanos Crank to tha Delts-snndota 

Canal now under conetruetion. 
Completion of tha authorised projects would have reduoed this danaga by 

$841,000.    Completion of tha rsnrm—ndsd project* would have effected a 
further reduction of $35,000.    Completion of tha proposed projects would 
hare accomplished an additional reduction of $229,000. 

Tha  authorised  projects  on Kings,   Kaweah.   and Tula Rivers would hare 
prevsntad $610,000 of the danaga which occurred in Tulare  Lake sunp. 

Venice  Island was flooded  basically because of unusually high tide and 
Inadequate  levees.    Concurrent high rirer discharges any have aggravated 
tha condition,  but only to a ninor extant. 

Consists aainly of residual daaagaa to existing levass. 
An investigation la presently under any to determine faaaibility of 

flood-control works on Uokelunne River. 



1 
C*4 

o 
o> 

u 

I 
o I 
u I 
1 
u 
5 

w 
M 

•H 
o 
t 
CD 

I 
u 
c 

•H 
-P 
(0 s 
co 

c 

o 
w 
c 

•H 
d 
o 

•H 
p 
O 

•a H 

0^ 
I 

a> 4-i « 
d, p Vi I o 

o 
»r\ 
e> 
H ^^ 

5 <D   <M 

l 
to 
• 

• d,   H • • o 0 >— 
i 
P *••••• M    •• 

o *-, 
H 

1 
1 
E 

S)T( 
<D    0 

• i 
<W tiS 8 • 
o 3 is o 

•8 *•* 

o 
l-l o w> 
N u c 

«T *•""* 
o.c "8 

4 
to a •P 

• 1*H 1 

d.8^ o 
a      <H cd 
• 4>   O v_- 

•4 at 

•• •• •••••• ••   •• 

Q>  C 

• 
to 
• 

CU   +» « 
8 O 

o •••••• ••    •• 
v\ 
C- ^-> 
H *5 

• 
H 

0) 
• 

•i IS (M 

a •H 0 
I >—» 
0 
3 
I 1  8)TJ 

• 
P 

CM R  cd   CD CM 
•H  (H   01 1 

«H Hos « 
O oj+a O 

a to a) 

-s •*— 
o 
H 8V 
K cd-H *^* 

P.C -Q • 

• hOH 1 Hj5^ • 
o i** cd 

•a! « 

8 • 
•SC 10 • 
a> -p «M a, g • 

o 
o w\ •*•••• • •    •• 
ON 
H ,_, 
If 
.2 al H 

« 
« • 

CD 
© *H CM 

E •H O 

S5 

3 "^ 
1 3 oo P 

rH 861 CM 
1 

<H 3°9 i 
U 

O 3  n cd 

-8 
—  ••  •• 
©   tip 

••   •• 
o o a 
H at H *—, 
(X ACT) 

•   MH 
d 

3.8^ a 
at      «H cd 
> -p o <w 
«l   a> 

H ^, 
•H   >» • 
O 4? -p 

|t 1 
(D    « 
10   O. 

• 
q 

3 8 cd 

••  •• 

o 

PTCO 

Pu
r 

•*•••*•••• M      *• 

S* 
1 
I 
p 
at 
h 

1 

| 

i 1 

o o o 
8H 

» I 

o o 
l> ON 

^2   3^ 

«Tk CM       O 
c^\ C«> 

H    o o o o 
O Q O O 
o o o o 

•*   •%   m   *k 
r-l O »AO 
C\HOIH 

o o o o o 
888 
Q> O Q 

CM 

CM        ~*vO 

§0 OO O 
8888 «* » * •% •% 

OWrjOO* 
rH        H CM 

§Q OO O 
888 

CM CM C*NsO 

O Q OO O 
8  5 CM o o 

Ort^lft 

O O O Q O 

•>   •> 
CM CM 

O O 
>TvO 

o 
CM 

o 
8 
CO 

rH  WN 

O 

I     I     I     I      * 

o 
8 

-*Q 

*-<      H 

I   8S°8 
\D 

O 

8 

§S 9 o o 
to     o 

* • i   » i 
OH       »T» 
CM CM 

O O 
O »T> 
vO CM i 

•>t CM OlO O 

•*   |      *   •*    ^ 

o o o o 
885 8 
* •» *\ t  «v 

O t> en O 
CM C- 

O Q »^0 O 
8 5 c^o o 

>*rH C- «r> 

CN 

3 

°88 
o o 

38 

<3w 
O  T»Q Q O 
NO rH O O O 

S 

Q     SS 9 
•% i   «% A «^ 

»r\ en 

S 8 VTk O 

III* 
to 

H O«0 (> I 
sO       cAen 

OOQOO Q       OQO 

88888 8   ^88 
•>•»**•» •> i 

rl^r^&rl « 00 

o o o o 
ftOOOO 

3^& 

OOQOO       OOOi 

88888   888: 
o o 
vO o 

o o 
88 

O t> >f\\0 vO 
vO O ICNCA 
H H CM 

>f> CMvOrH l> 
C*- >^*H O 

\0  > C^lTlO 
CM M *T\ 

CM 

\D O -»t~* Ch 
H 00 

CM 

3° 8 
00 
cv 

oo 

Q8 o _ 
o t> •»   » I 
en CM        O 
~* en 

» l 

8QOOO 
O if\0 V\ 

rH C^rH O 

•>  I 

l> CM WN(JN 
^*CM 

O OQO O O O Q 
O O S O 

•> I      •>   •>    •» 

o 
8 

C\i &S°- 

O 

8 
I o o o 
:888 

V\ i-i *C\ *T\ 00 
^•I-H cnTi NO 

88888 
o o o o o 
* «fc «k «fc •* 

>4 r-i <T\\f\ »Tk 
V> «Tv O -st t> 
enn en 

o o o c 
5 ITIOC •»   •%   «^ 

CO COHOMTN 
00 t-t v\ 

OOO 
O >TvO 
CM ON en 

» I 

o 
cl 

c- oo 

cv 
MSg^ 

O O Q 
O o o 
OOO 

<n 

8 

en en 
o 
CM 

CO o v\to o 
en \£> 

I OO 
> O O 
i vO o 

o o 
88 

o 
o 
o 

c- tfNoo ON3 

8oo 
S o ooo 

o 
8 

CM -4 

o o Q 
888 

o 
8 

s 8: 
CM i 

en o oo o 
o »n H i-< en 
^vO en CM H 

\D CM CM o Q 
rH CM cn 

H c- cn>n o 
CO rH  CM 
CM »T* 

NO  C- rH O  Q 
H  »^ rH -^ C> 

C^- CM 

PL4 • 

• •    • • 
M 0, M    »0« • • 
• • 

PM H 

M     • 
• o» (L, • 

M^^          . M 
4-1     • (L, eg • 

*•    • •    •    • 
• • Q«     • cn oilOOO     • OOO o • •••• ••••• 

|k,   Cn   ft, pc,   ^ (1,   Ci,   fx,  fx,   fr. 

-p 
10 

o ay o^ ©y oy 

•   •   •   •   • 
Ik, (i* &, PL, p_ 

o"3 

OH • 
M    P, 
4) -H 
P   O 
a) *H 

m      u 
• 

CQ eg 

• •   co -p • 
to O • to o 
• •HO • t> P- o w P. 

§ 
p 

o 
o 
p 
CO 

H     O 

AS 
•       «H 

-POO 
n +>  5 
•H u  • 

.•8£ 
H s c 
M       a) 
M «J CQ 

O        H O   O 
«M   00   O 

>» O -OH   >» 
P 

o o <3 p H 
OH u 

p 
o 

•H 
U 
P 
CO 

H •   •   •    • 
W W W « 

*8 c„ CM VH CQ 
a o  o o    • 
M to • •   •   •   • 
m o oo & 

o o 
o o 

•    H    U 
P    0)    (D 
»  Rl 
•HOC 
Q a, a. 

p p 
co a 

•H «H 
o a 

MOO 
M CO    io 
M PL,  PH 

O at « 

eo E  K 
co a>  co 
U -H -H 
h tO to 

o o 
CO   co 

at   co 

a>  CD II 
II 

•^•865 

J ^ M 
at   a)   at O   O 

to fk, 01 a 
. u a 

i 
M   U H 

CD    CD M K 
0)    > 0) 

to p i 
H K o 
Pd f* Q 

il 

M 

c 
o 
to 
M 

6 

co a> 

;•> co      e 3 
M   H ^ « P 
u ft) C 

» § at 5 
•H "S o 8 "S 

I   I 

I   I 

I   I 

I   I 

I   I 

I   I 

•   I 

I   I 

o o 

88 
CM 0 
ir\ cn 

ON 
IfN SJ 

•p +» 
CO    CQ 
•H H 
O O 

•    • 
bfc 
H M 

p r 
M     M 
at  CD II 
at  at 

M U i I 
M M 
4) CD 

CO co 

w 

CD 
H   00 

8.1 
O     H 

E-i CQ 

•8 o 

03 
M 

• •H 
+><M 

CO 
CD  00 

«M  cT 
U 

§ 
•» CD 

•g t,+> 
C p   CD 
O BH 

CD -P 
•PX)   3 
• O 
CD   CD 

*-• ^ T> 
cO   CD 

O PH 
- OH 

cnH o 
CM M 
CM        +3 

•>   • C 

•P   CD J3 
at to p 
r*    CD Tj 

CD   CD   C 
00 O 

C    CO -H 
• U P 
•  O at 
P  -P   rl 
P   CO   CO zA 
CD   CD  a 
M  M -H 
CO   -P     M 
U   CO   CD 
O CM P 

•P VI q 
to o H 

•O   0 «-l 

I 
M 
CD 
p 

CO 

CO 

M 

i 
P-. 

P 
CD 
CD 

CM 

C 
o 
•H 
P 

CO 
00 

I 

* 

1 
•p 

CM 

8 

s, 
CO 

H*      ° 
••> CD 
H        co °     a 
I .* 

CO   CD 
»>o 00 

&J & to 

B^   O 

•8 





r 
y Jlif/DM 

y  UOSJDO 

y  W)fOn~jj_ 

/ / 

( 

B — 

r 

I 

I 

I 

| 

I ?) 

y ujsy 

y mi 

y ifPBMox 

y  sBuiy  \ 
I 

Linboop uffg 

I 

y paousw 

< 
y auuin/oni 

y enD/riuots 

y  S-OJ3ADIOJ 

55 
6 

i I 

y autun/ayottf 
•y sjutuns-oj 

f 

* 

k 

4 
v 

y uoDUdiuy 

y jpag 

y (FfU 

J3 3UOOJ 

1 

CHART I 



Hi •; si b 
BT.S        '? §    S* 

qg i:{,:::^    .^-  

SB N   En 
  

.. 
CO 

a 

*    *     n    M>    in»n 
OD    N33ZX3fa    3N30O3 

H3NI    «3d  O? X   Z I 

M3dVd    MdVttQ    N30ZI3IQ    rt?    QOfrC    'ON 



I "- • • 

 n 
  

8 >» • S ° | « 
ay-J 000/ u/ MOu 

::-:-p:: ,:•:::»::: ^' 
;   • 

    
HI        li 3        o *:::::: 

11 i 

8        8        ° 8        a 
*/? ooo/ *y ^/y 

s 

fUrtVd   Hdveirt   NioziDO   *e   aof-e    Oh 



. 

8 .     * « 4 

*OD    N3Q2i3IO    3N3DH3 

a Q 

OOO/ 
8 

•UNI    aid   OfXJI 
uidvd   Hdvaa   NJOZ13IO   traopc  'a 

8 



?/3   OOO/      U(     MO/J 

*   t *n M<   »n*» 
"'O'D    N3 0ZJ.31Q    3N|On3 

H3NI    H3d   O? y   2 I 
rt IrtVd    HdVOQ    N3DZ13IO    PC'QOW     U* 






