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NOTICE TO USERS OF THIS MANUAL

Regulations specify that this Water Control Manual be published in
looseleaf form, and only those sections, or parts thereof, requiring
changes will be revised and printed. Therefore, this copy should be
preserved in good condition so that inserts can be made to keep this

manual current.
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| - INTRODUCTION

1-01. AUTHORIZATION

The Folsom Dam and Lake Water Control Manual, American River,
California, 1is an appendix to the Sacramento River Basin Master Water
Control Manual. It is prepared in accordance with instructions contained
in ER 1110-2-241, EM 1110-2-3600 and ETL 1110-2-251, all pertaining to
requirements for reports on reservoir regulation for projects subject to
the provisions of Section 7 of the Flood Control Act of 1944 (58 Stat
890). The pertinent portion of that act reads as follows:

"Hereafter it shall be the duty of the Secretary of
War to prescribe regulations for use of storage
allocated for flood control or navigation at all
reservoirs constructed wholly or in part with Federal
funds provided on the basis of such purposes, and the
operation of any such project shall be in accordance
with...”

1-02. PURPOSE AND SCOPE

This manual provides a detailed plan for flood control and
management at the Folsom Dam and Lake Project which is located on the
American River about 20 miles northeast of Sacramento, California. A map
of the Folsom Lake area is shown on Plate 1. A general area map of the
American River Basin is shown on Plate 2. A portion of the material used
in preparation of this report was furnished by the U.S. Bureau of
Reclamation, Mid-Pacific Reglon, Sacramento, California. A description
of the overall Sacramento River Basin plan for flood control is given in
the Master Manual of Reservoir Regulation, Sacramento River Basin,
California.

1-03. RELATED MANUALS AND REPORTS

This manual is Appendix VIII to the Sacramento River Basin
Master Water Control Manual. Other related reports are as follows:

Manuals
Title .Date
Master Manual of Reservoir Regulation March 1959
Sacramento River Basin, California
Appendix I Shasta Dam and Lake Rev. January 1977
Appendix II (Cottonwood Creek)
Appendix III Black Butte Dam and Lake Rev. May 1987
Appendix IV Oroville Dam and Reservoir Rev. August 1970
Appendix V New Bullards Bar Reservoir June 1972

Appendix VI (Marysville Dam and Lake)
Appendix VII Indian Valley Dam and Reservoir October 1977
Appendix VIII Folsom Dam and Lake Rev. December 1987
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- Related Reports
(Corps of Engineers)

1. Office Report, Standard Project Rain Flood

Auburn and Folsom Reservoirs July 1961
2, Office Report, Folsom Dam and Lake
Spillway Adequacy Studies September 1980

Related Reports
(Bureau of Reclamation)

1. Standing Operating Procedures for Folsom Dam and Lake
2, Standing Operating Procedures for Nimbus Dam and Lake

Design Memoranda
(Corps of Engineers)

Title Date
Part 1 Hydrology 28 June 1946
Part II Reservoir and Flowage 1 July 1948

Part IV Dam and Appurtenances
with Appendix A thru D 20 February 1950
Part VI Malaria Control 15 January 1946

Part VII Recreation Facilities with Appendix A 20 April 1949
Part VIII Fish and Wildlife Facilities

with Appendix A and B° 10 November 1952
Part IX Reservoir Clearing 15 August 1951
Planning Report January 1955

1-04. PROJECT OWNER

Folsom Dam and Lake is owned by the U.S. Bureau of Reclamation.
The Bureau also owns Nimbus Dam and Lake Natoma, the afterbay to Folsom.

1-05. OPERATING AGENCY

The U.S. Bureau of Reclamation 1is the operating agency for
Folsom and Nimbus Dams. The Regional Director, Mid-Pacific Region,
Sacramento, California, has overall operation responsibility. The
Central Valley Operations Coordinating Office located at the Regional
Office 1in Sacramento 1s the supervisory office for the Central Valley
Project. The recreational features at Folsom and Natoma Lakes are
operated by the State of California Division of Parks and Beaches. The
Nimbus Fish Hatchery is operated by the State of California Department of
Fish and Game. :

1-06. REGULATING AGENCIES

Folsom Dam and Lake is operated in such a manner as to secure
the greatest practicable benefits from flood control and other authorized
purposes.
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a. The U.S. Bureau of Reclamation plans and regulates the
comprehensive operation of Folsom Dam and Lake as part of the Central
Valley Project.

b. The flood control operation principles for Folsom Dam and
Lake were mutually agreed upon by the Bureau of Reclamation and the Corps
of Engineers (COE). However the COE is responsible for providing the
flood control regulations (operating criteria) and has the authority for
final approval. Any deviation from the flood control operating
instructions must be authorized by the COE.

¢. Irrigation and water supply releases will be determined by
the Bureau of Reclamation in accordance with agreements with users.

d. Fishery releases will be made in accordance with agreements
between the U. S. Bureau of Reclamation and the California State
Department of Fish and Game and the U.S. Fish and Wildlife Service.

e. The California State Division of Parks and Beaches is

responsible for regulating and administrating recreation programs and
facilities.

f. Agencies responsible for hydrologic forecasts include the
Bureau of Reclamation, the WNational Weather Service, the California
Department of Water Resources and the Corps of Engineers.



1 - DESCRIPTION® OF PROJECT
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in Sacramento County while tha laks spans tiree couatiss ineluding
Sacrzento, PFlacer aud Rl Dorsdo Cowntiss. It 43 20 miles sorthsast aof
the City of Sacramsato sed 2 miles sorth of ths City of Yolsom. WNimdus
Peu is locatsd 7 miles dcwastrean of Folscnm Dau, Accoss to the variocus
features of tha project is provided by a network of county roeds which
econnect with ‘U.8. Bighwsy 30 ansar the City of Folgon. The loeaticn of
Yolscm Dam sud Lakse with respect to the Anerican River Basin is shown on

protectica for the Sacrsssato astrepolitsa ares, watar supplies for

{rrigation, domostic, mumicipal ead {sdusteial uge, eud hydropowar

purposes, and in sddition provides extensive watar-relatsd recreational

opportunities. Nslcasns from Polson alzo asre wused to provids watsr

guty eontrol for projoct diversions from the Sacrazaato-San Jeaquin
ts

g to maintain snsdroacus £ioh rums in tde Azerican River balow
the daa.

-03. INITSICIL COMPONENTS
Some portions of this chapter are not available in this
version of the Folsom water control manual. For additional

information, contact the U.S. Army Corps of Engineers,
Sacramento District, Office of Counsel at 916-557-5290.
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£f. ¥Niabus.Dem. Hinbus Dam 4is an afterbay structure,
constructed and cperated by the Buresn of Neclamation to reregulate the
flous of tha imerican River through the Folsocz Powarplant, to sct ss &
diversion dan to direct water into the proposed Yolsoz South Canal and to
create a forsbay for ths Nimbus generators.

2-04. RELATED CONTROL FACILITIES

The Asarican River {s oms of the two major tributaries of the
Sacrapento River and the Folsom Project is & unit of the comprehsnsive
plan of developaent for the Secrameato Basin. The Folsom Project is
related to tha Sacramento Rivar Flood Control Project in that flouws from
tke resorvoir will affect stages in ths Sacramento Rivar. Becauss of
these effects, when the stage in the Sacrasento River at the “I° Streect
Bridge, downstreas of the Amarican River conflusncs, exceeds 27,3 feet,
gates are opesod at ths Sacramento Weir. The weir provides a route to
ths Yolo Bypass by way of ths Sscrameato Bypass.

2=05.  REAL ESTATE ACQUISITION

‘Project lands comprisé a total of 15,754 acres acquired in fes.
A zap of project boundariss i{s shown oz Plate 7.

2-06. FUBLIC FACILITIES

The OCalifornia Department of Parks and Recreation has @
management agroezent with the Bureau of Reclamaticn to develop, operate,
and maintain the Federal lend around Polsom Lake and Lake Matoma.

‘ The purposs of the Folsca Lake State Racrsation Area, as stated
by tha Departmeat of Parks sad Racreation, is to make available the great
zTocreational opportunities sfforded by ths reservoirs impoundad at Nimbus

and PFolsocm Daas on the Azerican River, 1necluding squatic features,
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environmental amenities, and historic values of locality. Recreation
activities 1include boating, water skiing, swimming, fishing, hiking,
camping, picnicking, horseback riding and nature study. The public use

areas 1Iin the State Recreation area are described in Table 1. Recreation
facilities are shown on Plate 8.

The American River Parkway has been designed by Sacramento
County to preserve 1its natural beauty and open space. The parkway
includes a 12-square mile area of recreational and open space greenbelt
along 30 miles of the American River within the floodplain from Folsom
Dam to the Sacramento River. The easterly 7 miles of the parkway within
Sacramento County are included in the Folsom Lake State Park. The lower
American River ©portion for which Sacramento County has primary
responsibility includes approximately 5,400 acres. This park complex

provides diverse recreational opportunities and open space for the urban
community.

Since the parkway is within cycling distance of many, and within
easy driving distance of all residents in Sacramento County, it has
become an increasingly important focal point for recreationmal activitlies.
Facilities for boating, fishing, swimming, hiking, cycling, horseback
riding, nature study, picnicking, camping, golf, archery and many other
recreational pastimes are provided for an increasing number of people.
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TABLE 1. 30M LAKE STATE RECREATION AREA
PICNIC RaH BOAT FOOD INTERPR UTILITY SERVICE SYSTEMS DEVELOPED OEVELOPED
LOCATION CAMPOITRS TABLES BRACH TRAILS MARINA RAMP CONCESSION PROGRAM SANITATION WATER ROADS PARKING ELECTRICITY
FOLSOM LAXE Porm. Temp.
o/ 9/
Beal's Point 30 40 Yoo Yes No Yes Yeos P T Yeos Yo Yes Yes
Brown's Ravine - 50 No Yoo 600 Yoo Yos P Yoo Yeos Yeos Yes
slips

Oyke 8 - 80 No No Yes No T No Yes Yes Yes
QGranite Bay - 530 Yee(2) Yoo Yoo Yes P T Yeos Yes Yoo Yes
Jack’s Shack - 0 No Yes No No T T No No No No

(Sal. Falls)
New York

Cr. Cove . OnBoat 0 No Yoo No No Floating No No No No
Observation - 0 No No No No T No Yoo Yoo No

Overlook
Peninsula 100 ) No You £/ Yes No Yoo P Yoo Yoo Mo Yes
Rattiesnake - 0 No Yes Yes No T No No Yoo No
LAKE NATOMA
Rainbow Bridge - [ No No No No No No No No No No
Missiseipp! Bar - ] No Yoo No No No No No No No No
Negro Bar 20 30 No Yes Yoo No Yoo P T Yes Yes Yes Yes
Nimbue Overiook - 0 No Yeos No No T No Yoo Yes No
Nimbus Fiat - 1] No No Yos No T No Yos Yes No’
Willow Creek - [} No No No No T No No No No
Power House - 10 No No No No Yoo T Yos No Yeos Yeos

150 710
a/ Not on State Inventory; b/ Total SO miles of traits; _cf interpretive Trall-1.2 mi.; ._‘.’J 78 Temp vy, _¢/ 1 P



B Il - HISTORY OF PROJECT

3-01. AUTHORIZATION

The Folsom Dam and Lake Project on the American River was
originally authorized by the Flood Control Act of 1944, approved December
22, 1944, the pertinent portion of which follows:

"... The Folscm Reservoir on the American River,
California, 1is hereby authorized substantially in
accordance with the plans contained in House Document
Numbered 649, Seventy-eighth Congress, Second Session,
with such modification thereof as in the discretion
of the Secretary of War and the Chief of Engineers
may be advisable ..."

The plan set forth in House Document Numbered 649 included
construction of a dam at the Folsom site to create a reservolr with a
gross storage capacity of 355,000 acre-feet, and the installation of
outlet facilities for future power generationm.

These features were reauthorized by the American River Basin
Development Act of 14 October 1949 which again provided for construction
by the Corps of Engineers but at a larger size than that considered in
the Act of 1944. The 1949 Act also provided for construction of a
powerplant at the dam by the Bureau of Reclamation and stipulated that,
upon completion, the project would be operated by the Bureau of
Reclamation. The Act reads in part as follows:

"Sec. 2. The American River Development shall consist
of: Folsom Dam and Reservoir having a storage
capacity of approximately one million acre-feet, to be
constructed by the Corps of Engineers ... and the
following features for the development and use of
water, to be coastructed, operated, and maintained by
the Secretary of Interior through the Commissioner of
Reclamation: A Thydroelectric powerplant with a
generating capacity of approximately one hundred and
twenty thousand kilowatts, and necessary hydroelectric
afterbay powerplants and necessary electric
transmission lines ..."

"Folsom Dam and Reservoir upon completion of
construction by the Corps of Engineers, to the extent
where water from said reservoir is ready to be turned
either into the powerplant or conduits, shall be
transferred to the Bureau of Reclamation for operation
and maintenance under the supervision of the Secretary
of Interior ... After the transfer as provided herein,
the dam shall be operated for f£flood control in
accordance with criteria established by the Secretary
of the Army as provided for in Section 7 of the Flood
Control Act of 1944 ,.."

III-1



3-02. PLANNING. AND DESIGN

Planning and design of Folsom Dam was accomplished by the U.S.
Army Corps of Engineers, Sacramento District, and reviewed by authorities

at higher 1levels including the office of the Chief of Engineers in
Washington, D.C.

3-03. CONSTRUCTION

Under contracts supervised by the U.S. Army Corps of Engineers,

road construction and excavation for Folsom Dam were initiated in
- November 1948, Comstruction of auxiliary earth dikes was initiated in
May 1950 and completed in April 1951. Construction of Mormon Island
auxiliary dam was initiated in 1951 and completed in July 1952. Canal
relocations, initiated in 1951, were completed in November 1953. The
project was completed and transferred to the Bureau of Reclamation for
operation and maintenance on May 15, 1956.

Contractors, supervised by the Bureau of Reclamation, initiated
construction of Folsom Powerplant on April 28, 1952, Although this work
was not completed until March 14, 1956, the first generator began
production of electric power on May 20, 1955. The plant entered full
capacity power production with all generators functioning on December 6,
1955. Rewinding of its three generators in 1974 increased the generating
capacity from 162,000 kilowatts to the current rating of 198,720
kilowatts. Power produced 1is absorbed into the Central Valley Project
system through the Folsom-Elverta 230-kv transmission line.

3-04. RELATED PROJECTS

Projects assoclated with Folsom Dam and Lake include levees
along the Lower American River, Natomas East Main Drainage Canal, Arcade
Creek, Dry Creek, Sacramento River and the Yolo Bypass (See Sectioms 4-09
and 4-11). In addition, many reservoirs exist upstream from Folsom all

of which are used for water supply and/or hydroelectric power generation
(See Section 4-10).

Folsom Dam and Lake, being part of the Central Valley Project
(CVP), 1is operated as one component in a system of water control
projects. The main objective of the CVP is to store the surplus flood
water of the Sacramento River Basin and provide for its use as irrigation
water in the San Joaquin Valley., The CVP also provides river regulation
for salinity control, fresh water for municipal and industrial purposes,
generation and distribution of power, flood control, and navigation.
Project features include Shasta Dam and Powerplant, Keswick Dam and
Powerplant, Friant Dam, Delta Cross Channel, Contra Costa Canal, Delta-
Mendota Canal, Tracy Pumping Plant, Friant-Kern Canal, Madera Canal,
Folsom Dam and Powerplant, Nimbus Dam and Powerplant, and Sly Park Dam
and Camp Creek Diversion Dam. Other project features include the San
Luis Dam and Pump/Generating Plant, the San Luis Canal, 0"Neill Forebay
and Pump/Generating Plant, New Melones Dam and Powerplant, the San Felipe
Division of the CVP, and Sugarpine Dam., Additional conmstruction includes
the Sacramento Valley canals and several features in the Trinity River

division. Other units are under investigation to meet the valley”s needs
as they develop. )
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3-05. MODIFICATION TO REGULATION

The original flood control diagram (effective date 24 May 1956)
was modified effective 8 July 1977. The rainflood parameters of the 1956
diagram define the flood control space reservation on any given day from
the weighted accumulation of the preceding 60-days basin mean
precipitation. The 1977 flood control diagram, however, bases the flood
control space reservation on the weighted accumulation of seasonmal basin
mean precipitation. Since then the diagram has again been modified in
1986 due to the February flood of that year (largest of record), which

emphasized a need to maintain the maximum flood control space later iamto
the season.

3-06. PRINCIPAL REGULATION PROBLEMS

a, The 1limited spillway capacity at Folsom Dam is a principal
regulation problem because the channel capacity of 115,000 cfs cannot be
released through the 5 main spillway gates in combination with powerplant
releases until elevation 445.6 (790,000 acre-feet). At this elevation
approximately 180,000 acre-feet of flood control space would be utilized.

b. Usage of the marina at Browns Ravine is severely impacted

when the 1lake stage is at or below 427.0 feet, the bottom of the flood
control pool.

¢. The limitations of the downstream levees were evident during
the February 1986 Flood when considerable erosion and a number of boils
developed due to several days of flows which equalled or exceeded the
levee design capacity of 115,000 cfs. 1In addition, at the time of Folsom
Dam construction, R Folsom Dam was believed to provide greater than a one
hundred year 1level of protection. However, primarily because of
additional years of records, flows at or above the levee design capacity
are now estimated to occur much more frequently thereby endangering the
developed and populated areas downstream.

d. There are in excess of 800,000 acre-feet of storage capacity
in reservoirs upstream of Folsom Lake in the American River Basin (See
Section 4-10). Nonme of the storage is dedicated to flood control and
very 1little of - it 1s under the control of either the Bureau of
Reclamation or the Corps of Engineers. While this storage has at times
proved beneficial 1in attenuating inflow to Folsom Lake, it is not
operated as a system, nor is it operated specifically for the purpose of
controlling floods on the Lower American River. Realtime operations data
for these reservoirs may be difficult to obtain or may not exist at all.

This adds to the difficulty of predicting inflow to Folsom Lake during
rain floods.
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IV - WATERSHED CHARACTERISTICS

4-01. GENERAL CHARACTERISTICS

Folsom Dam and Lake is located on the American River at the
foothill 1line about 20 miles northeast of Sacramento. The watershed area
comprises 1,875 square miles of mostly rugged mountains along the
westward face of the Sierra Nevada. The area has a well developed
drainage system comprising three principal streams, North Fork, Middle
Fork, and South Fork which flow generally westward. There 1is
considerable variation in vegetative cover over the watershed, ranging
from a light to medium density at low elevations, heavy over most of the
intermediate area and decreasing to moderate and light over the high
areas, and practically non-existent in severely glaciated areas around
the high peaks. The watershed area is suitable for grazing, lumbering,
mining, and to a 1limited extent fruit orchards. The area above 3,000
feet MSL is sparsely populated with most of the population residing along
two all-year transcontinental highways, U.S. 50 and Interstate 80."
Placerville is the largest town in the drainage area.

4-02. TOPOGRAPHY

The American River drainage basin above Folsom Dam is very
rugged with precipitous rocky slopes, V-shaped canyons and very little
flat valley or plateau area. Elevations range from 10,400 feet MSL at
the headwaters to about 200 feet MSL at the dam with an average basin
slope of approximately 80 feet per mile. The upper third of the basin
has been intensely glaciated and is alpine in character with bare peaks
and ridges, considerable areas of granite pavement, and only scattered
areas of timber. The middle third is intensely dissected by profound
canyons which have reduced the interstream areas to narrow ribbons of
relatively flat land. The lower third consists of low rolling mountains
and foothills, The area is drained by the three large branches which
rise near the crest of the range and flow directly down the slope of the
range In a fan-shaped pattern to unite into one main channel within the
reservoir area. A topographic map of the American River Basin is
presented on Plate 9. Stream profiles of the American River are shown on
Plate 10. An area-elevation curve of the basin 1s shown on Plate 1l.

4-03. GEOLOGY AND SOILS

The geologic features of the drainage area above Folsom Dam is
characteristic of the Sierra Nevada-foothill region. The formatioms
consist of a wide variety of metamorphic rocks into which granitic rocks
of various types have intruded. Massive granitic outcroppings are
visible in the upper third of the basin. In the middle third, soil cover
is shallow but canyon walls and ridges are covered by a heavy coniferous

forest. The 1lower third consists of low rolling foothills with a
moderate depth of soil.

Folsom Dam 1s situated at the break in slope between the Great
Valley and Sierra Foothills. The area is characterized by weathered
granites, mine tailings and stream clastics. Soil cover in the area
ranges from moderate to heavy,
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4-04. SEDIMENT.

Sedimentation rates in the American River Basin and adjacent
basins are relatively 1low due to limited development, the general
shallowness of soils and a low rate of upstream erosion. Estimates of the
annual sediment yield ranges from 0.10-0.30 acre-feet per square mile.
_However, the sediment load of Folsom Lake has also been impacted by the
failure of the partially completed Hell Hole Dam in 1964, and the failure
of the Auburn Coffer Dam in 1986.

4-05. CLIMATE

a. General. The climate of the American River Basin is closely
associated with the topography of the area and there is a marked
difference in temperature and precipitation within short distances.
Climate 1s characterized by cool, wet winters and hot, dry summers. The
major portion of the seasonal rainfall occurs in 2 or 3 of the winter
months., The seasons are so distinctly different that the period from May

to October may be termed the dry season and November to April the wet
season.

b. Temperature. Temperatures in the valley are high in the
summer and moderate in the winter. Temperatures in the mountains
decrease generally with elevation; the summers are moderate at higher
elevations while the winters are severe. Observed temperature extremes
are 119 and 15 degrees at Folsom, 114 and 8 degrees at Placerville, 110
and 8 degrees at Colfax, 93 and 5 degrees at Blue Canyon, 88 and -28
degrees at Soda Springs, and 91 and -26 degrees at Twin Lakes. Except
for extremely high elevations, these temperatures are representative for
the whole watershed area. The monthly distribution of mean temperatures
at representative stations is in Table 2.

c. Precipitation. Precipitation varies throughout the drainage
area, ranging from 18 to 20 inches on the valley floor to about 70 inches
in the higher mountains, and averages about 53 inches over the watershed
above Folsom Dam., Precipitation usually falls as rain up to the 5,000
foot elevation and as snow at higher elevations, but some storms produce
rain up to the highest elevations of the basin and snowfall occurs as low
as the valley floor at rare intervals. About 90 percent of the runoff
producing precipitation occurs during the winter months of November
through April. The areal distribution of normal annual precipitation is

shown on Plate 12, The normal monthly distribution at selected stations
is given in Table 3.

d. Snowfall. Winter snowfall above 5,000 feet elevation
normally accumulates until the first of April when 1increasing
temperatures mark the beginning of the snowmelt season. Snow falling at
lower elevations usually melts within a relatively short time. Basin
snowpack data for a wet year (1983), normal year (1985) and dry year
(1977), and the average water équivalent for 1 April at representative

snow courses are given in Table 4. Location of snow courses are shown on
Plate 12,
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MEAN MONTHLY TEMPERATURES

TABLE 2

(in degrees F)

Sacramento Colfax Blue Canyon Twin Lakés
Month (El. 25°) (El. 2418°) (El. 52807) (E1. 78297)
January 47.1 44,5 37.1 26.7
February 52.2 47.2 38.1 27.7
March 55.3 48.9 38.2 28.3
April 60.1 54.0 43.3 33.0
May 66.3 61.5 51.5 40.8
June 72.2 70.1 60.1 49.2
July 76 .6 77.6 68.3 56.6
August 75.6 75.7 66.9 55.5
September 72.9 71.3 62.8 51.8
October 65.3 62.0 54.2 43.6
November 54.7 51.1 44,3 34.6
December 47.5 45.4 39.5 29.2
Average
Annual 62.1 59.1 50.3 39.8
Source: NOAA, 1951-1980.
TABLE 3
MEAN MONTHLY PRECIPITATION
Sacramento Colfax Blue Canyon Twin Lakes
(El. 257) (E1. 2418°) (E1. 52807) (El. 78297)
Month Inches I Inches I Inches Inches %
July 0.05 0.3 0.18 0.4 0.30 0.4 0.81 1.6
August 0.09 0.5 0.24 0.6 0.55 0.8 0.89 1.8
September 0.30 1.7 0.63 1.5 0.97 1.4 1.02 2.0
October 0.90 5.0 2.75 6.5 3.93 5.8 2.44 4.9
November 2.31 12.9 6.00 14.3 8.41 12.4 5.84 11,7
December 3,00 16.8 2.45 5.8 11.70 17.2 8.42 16.9
January 4,18 23.4 '10.29 24.4 14.11 20.8 9.35 18.8
February 2.94 16.5 7.10 16.9 9.93 14.6 6.93 13.9
March 2.18 12.2 6.37 15.1 8.96 13.2 6.20 12.5
April 1.44 8.1 3.98 9.5 5.45 8.0 4.38 8.8
May 0.35 2.0 1.62 3.9 2.70 4.0 2.40 4.8
June 0.13 0.6 0.51 1.1 0.86 1.4 1.10 2.3
TOTALS
Nov-Apr 16.05 89.8 36.19 85.9 58.56 86.3 41.12 82.6
Annual '17.87 100.0 ‘42.12 100.0 67.87 100.0

Source: NOAA, 1951-1980.
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TABLE 4

1 APRIL SNOW SURVEY DATA
AMERICAN RIVER BASIN, CALIFORNIA

Snow Depth Water Equivalent Average*
Snow Course " (inches) (inches) Z of Average (in.)
1983 1985 1977 1983 1985 1977 1983 1985 1977 1APRIL

Carson Pass 183.4 103.7 30.6 74.2 37.3 11.0 193 97 29 38.4
(Elev. 84007)

Echo Summit 153.0 98.0 34.4 64.0 31.6 11.7 171 85 31 37.4
(Elev. 74507)

Tamarack Flat 151.4 68.5 30.4 62.6 27.8 12.5 216 96 43 29.0
(Elev. 65507)

Onion Creek 119.0 43.5 8.2 41.0 18.1 2.4 183 81 11 22.4
(Elev. 61007)

Strawberry 73.0 20.9 1.2 32.3 7.6 0.4 371 87 5 8.7
(Elev. 57007)

Carpenter Flat 86.0 38.2 6.1 33.5 17.0 2.0 177 90 11 18.9
(Elev. 53007)

% Average 1 April water equivalent is for each snow courses period of
record up to and including 1986.

e. Evaporation. The average historical monthly gross
evaporation at Folsom Lake is listed in Table 5. All data were obtained
from a class "A" pan.

TABLE 5

HISTORICAL MONTHLY EVAPORATION

Evaporation Inches

Month Mean Standard Deviation
January 0.90 .34
February 1.61 , .49
March 3.50 : .87
April 5.43 1.43
May 8.07 _ 1.22
June 10.08 1.23
July 11.50 ' .82
August 10.20 . .83
September 7.64 .56
October 5.00 .77
November 2.05 .60
December 0.94 .42
TOTAL 66.92

Source: DWR Bulletin No. 73-79, November 1979.
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f. Wind. Peak wind velocities in California are generally
associated with winter-type storm fronts, whereas the strongest sustained
winds occur in the summer with maximum sunshine. The prevailing wind
direction in the 1lower American River Basin 1s from the south and
southeast during the months of April through September, and from the
north during the months of October through March. A continuous recording
ground level anemometer is located at Folsom Dam. Total wind movement is
measured and daily movements are recorded. Table 6 is a compilation of

the mean and peak monthly wind velocities for Mather Air Force Base and
the Sacramento Executive Airport.

TABLE 6
MEAN AND PEAK MONTHLY WIND VELOCITIES
(in knots)
Mather Air Force Base ‘Sacramento Executive Airport
Month Mean Peak Mean Peak

January 6 61 7 60
February 6 62 7 51
March 7 62 8 66
April 6 53 8 45
May 7 43 8 35
June 7 45 9 47
July 7 33 8 36
August 7 32 8 38
September 6 50 7 42
October S .63 6 68
November 5 56 6 70
December 5 64 6 70

Source: DWR Bulletinm No. 185, January 1978.

4-06. STORMS AND FLOODS

The American River Basin lies on the seaward face of the Slerra
Nevada which rise directly across the path of storms moving inland from
the Mid-Pacific Ocean. The 1low barrier of the Coast Range which
intervenes between the ocean and the Sierra Nevada is pierced by the
large San Francisco Bay Gap westward from the American River Basin so

that considerable volumes of moist maritime air reach the basin at low
levels. '

The most important storms affecting this area are cyclonic wave
disturbances along the polar front that usually originate in the vicinity
of the Aluetian Islands. The normal trajectory of the waves along this
front 1is to the south and east from the Pacific Ocean to the west coast.
In the summertime, this frontal zonme is located far to the north and the
accompanying precipitation seldom reaches as far south as California.
During the summer the air which reaches the region is generally stable
and the thunderstorm type of rainfall rarely occurs. During the
wintertime, from October to April, the frontal zone moves southward and
the cyclonic wave disturbances move over California.
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The annual precipitation is concentrated almost entirely during
the winter storm season from November through March. Precipitation
normally falls as snow above the 5,000 foot level, but during extremely
warm winter storms rain has fallen over the entire basin melting some of
the snow and at times stripping most of the snow from the basin. By the
end of the winter most of the area above 5,000 feet is covered by a
compact snow pack which often averages more than 10 feet in depth over
large areas. Occasionally depths reach 30 feet. Because of this deep
snow pack in the higher areas, storm rainfall therein is largely absorbed

in the mass of the snow and appreciable storm runoff from such areas is
prevented.

Studies of storms and floods of record indicates that critical
flood producing conditions on the American River Basin will exist only
during the winter season when there may be a prolonged series of general
storms covering the entire basin. Usually storm precipitation amounts
are distributed areally in the same general pattern as normal annual
precipitation amounts, although there are 1large departures from this
rule. On occasion a storm series may last 2 to 5 days. During such
stormy periods, groundwater levels rise, infiltration capacities decline,
and the natural and artificial storage within the basin is progressively
filled. Outside the winter season, storms are less severe, cover only
one portion of the basin at a time, and are so widely separated in time
that basin storages have an opportunity to drain away with resulting
lower runoff factors. Thunderstorms lasting up to three hours can occur
over small areas at higher elevations from late spring through early
fall, The resulting runoff 1is characterized by high peaks of short
duration with 1low volumes. For small tributaries, peak flows from
thunderstorms can approach those which occur during major winter rain
floods, but flows on the mainstem are barely affected.

Floods in the American River Basin are typical of those
occurring on the other Sierra Nevada streams. Floods are rather frequent
and of two general types, winter rain floods and spring snowmelt floods.
However, only rain floods, resulting from intense rainfall over the
foothills and mountains during the winter season, cause serious flooding
because the highest rate of snowmelt runoff 1is well below that
corresponding to the damaging stage of the river. Rain floods have a
high peak discharge, are flashy, and of only a few days in duration; but
when antecedent rainfall has resulted in saturated ground conditions or
when the ground 1is frozen, the volume of runoff is much greater and
flooding more severe. These floods may occur in rapid succession with

succeeding peaks occurring before flows from the preceding £loods have
completely subsided.

Unimpaired flows and volumes for the American River at Fair Oaks

for the ten largest rain floods of record are listed in Table 7. A
discussion of the December 1964 and February 1986 floods follows.
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TABLE 7

RAIN FLOODS - UNIMPAIRED FLOWS

Maximum Mean 7-Day

Peak Flow Daily Flow Volume

Date (cfs) (cfs) (AcFt)

23 Dec 1964 260,000* 183,000 1,218,000
18 Feb 1986 255,000* 204,000 1,366,000
1 Feb 1963 240,000* 153,000 682,000
23 Dec 1955 219,000% 189,000 986,000
21 Nov 1950 180,000 132,000 858,000
14 Jan 1980 175,000% 125,000 886,000
25 Mar 1928 163,000 119,000 815,000
19 Mar 1907 156,000 105,000 915,000
16 Feb 1982 152,000* 113,000 629,000
22 Jan 1943 152,000 73,800 460,000

* Estimated Value.

On the weekend of December 19-20, 1964, a combination of
factors; a warm mass of moist Pacific air, a flow of cold air from an
Alaskan high, a low pressure trough off the coast, and a strong westerly
flow completed the meteorological picture to provide almost optimum
conditions for heavy precipitation. The potential of the meteorological
situation was realized when the North Coast received very heavy rainfall
accompanied by strong gusty winds. As the storm moved inland,
precipitation was centered primarily in the basins of the Feather, Yuba
and American Rivers. The heaviest rains occured on December 22 and 23,
however, the nine-day totals (December 19-27) were also quite high.
Rainfall iIn the American River Basin created high stages on most
tributaries above Folsom Lake. Hell Hole Dam, a small sloping-core
rockfill structure being bduilt on the Middle Fork, failed under the
stress of the flood water. This partially-completed dam retained
approximately 30,000 acre-feet before failure occurred. This volume of
water added to the peak inflow to Folsom Lake which reached 280,000 cfs.
Storage in Folsom Lake 1ncreased 322,000 acre-feet to a maximum of
899,000 acre-feet on December 23 and controlled releases were increased

to a peak rate of 115,000 cfs and maintained for approximately fifty
hours.

The Storms of February 1986 severely affected northern
California and northwestern Nevada. Heavy precipitation reached record
levels 1in many locations. The heaviest precipitation occurred 200 miles
north to 100 miles south of a 1line from San Francisco to Sacramento to
Lake Tahoe. Over much of this area the precipitation ranged between 100
to 250 percent of normal February Precipitation. In the American River
Basin, the heavy rains began on February 12. With continued rains and
storm runoff, water levels behind the Auburn cofferdam rose rapidly. On
the afternoon of February 18, the Auburn cofferdam failed. The cofferdam
was designed to store 120,000 acre-feet of water and fail with a 30-year
frequency event. The failure was therefore anticipated and storage space
in Folsom Lake was made available to absorb the water released by the
cofferdam. With the failure of the cofferdam, Folsom Lake experienced a
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peak inflow of_ 900,000 cfs. The releases from Folsom Dam at this time
was increased to 125,000 cfs. On February 19, storage in Folsom Lake
reached a high of 1,028,000 acre~feet with a water surface elevation of
467.56 feet. This was 1.56 feet into surcharge storage but 7.84 feet
below the maximum design surcharge elevation of 475.4 feet. Releases
were 1increased to a maximum of 130,000 cfs (releases at or above 115,000
cfs were maintained for approximately 64 hours during the storm).
Approximately 318,000 acre-feet of flood control storage space was
utilized at maximum storage in Folsom Lake (1,028,000 acre-feet) from
February 12 to 19. During this same time interval, an additiomal 216,000
acre~feet was stored in the small non-dedicated flood control reservoirs
located upstream of Folsom Lake.

Snowmelt floods can be expected any time from April through
July. They are characterized by 1low peak flows, long duration of
floodflow, and 1large volume of runoff. The snowmelt flood potemntial
varies according to the depth and areal extent of the snowpack and
temperature; the highest rates of snowmelt runoff usually occur during
years with an unusually deep snowpack. High flows are sustained during
May and June when rising daily temperature cause the snowpack to melt.

Unimpaired flows and volumes at Fair Oaks for the ten largest snowmelt
floods of record are shown in Table 8.

TABLE 8

SNOWMELT FLOODS - UNIMPAIRED FLOWS

Maximum Mean 120-Day

Water Daily Flow "~ Volume
Year (efs) (AcFt)
1938 27,200 2,310,000
1906 26,600 2,982,000
1983 26,400 2,921,000
1967 24,550 1,696,000
1911 23,800 2,580,000
1922 23,200 2,220,000
1958 22,830 2,936,000

. 1942 22,800 1,873,000
1969 : 21,950 2,359,000
1952 21,700 2,962,000

4-07.  RUNOFF CHARACTERISTICS

Flood-producing runoff occurs during the months of October
through April and is most extreme during the months of November through
March. The rain flood season 1s followed during the months of April
through July by a period of moderately high runoff from snmowmelt. Such
runoff generally does not result iIn flood-producing flows, but is.
ordinarily adequate to fill reservoir space maintained empty during the
winter months for flood control. Greatest water demands occur during the
months June through September. Thus in years of normal or above normal

snowmelt, flood control operation does not interfere with the filling of
the reservoir for subsequent water deliveries.
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Unimpaired flows at Fair Oaks and historical monthly inflows to
Folsom Lake are presented on Plates 13 and 14, respectively.

4-08. WATER QUALITY

The chemical, physical and biological properties of surface
water at any given point are the product of a multitude of factors
including geography; geology; climatic conditions; discharge; floral and
faunal communities; ground water supply; and of major significance-the
effect of man, his activities, and his domestic animals. Generally the
quality of surface waters above Folsom Lake is good. As the waters of
the American River descend from the headwaters towards Sacramento, water
quality 1s gradually degraded primarily by natural geochemical processes
and the influence of small, localized areas of human habitation or
utilization. -

The 1lower American River is presently a clean stream with water
of excellent quality and clarity for all beneficial uses. Some algal
growths do occur in most of the reaches at various times of the year.

Since 1966, the Bureau of Reclamation has conducted a monthly
water quality sampling program on the lower American River. Table 9
summarizes some of the physical, chemical and biological data collected
at three locations on the river: Rainbow Bridge, below Nimbus Dam and
the 16th street Bridge. The data indicate that dissolved oxygen (DO) is
usually close to saturation. The total dissolved solids, chloride and
hardness concentrations are low. And the maximum concentrations of
chemical constituents are within the 1limits recommended in the
Environmental Protection Agencies Primary Drinking Water Regulationms.

Water quality objectives for the American River from Folsom Dam
to the Sacramento River have been set by the Water Resources Control
Board in July 1971. Most of the objectives are summarized below:

a. Water temperature - Water shall be maintained free from

adverse temperature changes resulting from waste discharges or other
activities of man;

b. Turbidity - Not to exceed 10 JTU, except as a result of
floodwater inflows;

c. Dissolved Oxygen - Greater than or equal to 7.0 mg/l from
Nimbus Dam to the Watt Avenue Bridge and greater than or equal to 5.0
mg/1l from Watt Avenue to the Sacramento River;

d. pH - Minimum value of 6.5 and maximum value of 8.5;

e. Total dissolved solids - Less than or equal to 125 mg/l;

f. Total nitrogen - Less than 1.0 mg/1;

g. Bacteria - Most probable number (MPN) densities of fecal and
standard coliform per 100 ml shall not exceed historical values;
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TABLE 9. WATER QUALITY SUMMARY, LOWER AMERICAN RIVER

(Based on data collected USBR from January 1886 to October 1972)

Total Total Total
Waeter Dissolved dissolved hardness Niate Ammonia phosphate
fomp. Turbidity onygen Conductivity solids " ss CACO s N as N e PO Siilca
Location Slatistic (*F) WTY) (MQAL) pH (Micro MHOS) (MG/L) (MG/L) (MG/L) (man) (Ma/L) (marL)
Folsom Mean 575 35 106 71 53.5 445 217 19 .12 13 106
Bridge Max. = 68.2 20 13.0 78 20 61 - 20 1.70 62 .68 12
Min. 46.4 1 75 8.5 33 33 13 .00 .00 02 9
No. 51 49 51 61 43 15 18 33 48 13 14
Below’ Mean 58.2 39 10.8 7.2 55.5 46.2 220 a7 08 N 10.4
Nimbus Max. 68.9 20 13.9 79 a5 67 n 1.00 .38 .37 12
Dam Min. 46.4 1 8.5 [X] 34 3 13 .00 .00 .03 [}
No. 51 50 51 51 44 15 16 3 46 13 14
16th Mean 596 56 103 71 618 46.9 238 A7 .18 43 1.0
Streot Max, 716 25 13.0 1.7 102 73 35 1.00 1.10 n 13
Bridge Min. 446 1 8.3 6.7 38 27 16 .00 .00 24 10
No. 50 47 50 50 44 156 16 32 45 13 14

Note: “No.” in Statistic column is number of samples.



h._ Pesticides - Summation of individual concentrations shall
not exceed 0.1 micrograms per liter,

In general, the present water quality of the American River is
within these 1limits. The turbidity objective is exceeded only during
flood periods.

4-09. CHANNEL AND FLOODWAY CHARACTERISTICS

The levee system along the lower American River for the
protection of the Sacramento urban area is shown on Plate 15. Most of
the American River Project Levees are designed to pass 115,000 cfs with
at least 5 feet of freeboard. However, some facilities at Ancil Hoffman
Park were not designed for flood releases above 115,000 cfs and have
sustained substantial damages when flows are above that level. In the
lower reaches of the system (Sacramento River upstream about 4.75 miles
on the right bank), the levees are considered to be able to safely pass
180,000 cfs through the channel.. As this portion of the levee system was
designed and built as units of the Sacramento River Flood Control Project
prior to construction of Folsom Dam, freeboard allowances were set at 3
feet for 180,000 cfs as an unregulated flow. These flows would have been

of short duration and unconfined on the right bank upstream of North
Sacramento.

Damages can occur at flows less than channel capacity (115,000
cfs). At 20,000 cfs, the Campus Commons Golf Course and Discovery Park
are inundated; at 45,000 cfs, the Sacramento County bike bridge crossing
the American River is inundated and damaged; at 65,000 cfs, bike trails
in the American River Parkway are damaged; and at 115,000 cfs, damage
has occurred at the Nimbus Fish Hatchery while bank erosion occurs in
many places along the chanmnel.

The American River 1levees are used to confine flows to a
dedicated portion of the river”s mnatural floodway. Therefore, they
result in higher water levels and increased velocities of flows through
the 1levee reaches. Higher water surface levels greatly increase the
chance of quick and unexpected failure with potential catastrophic
results to protected areas. Increased velocities of flow results in
constant attack on the integrity of the 1levees through erosion and
weakening of the levee by Increased seepage.

The American River levees are considered safe, with proper
maintenance and patrol, for sustained flows up to the design release of
115,000 cfs and for short duration flows over 115,000 cfs (130,000 cfs
was released in 1986). Maintenance of the Sacramento River Flood Control
Project, American River Unit, is performed by the American River Flood
Control District. The American River Project Levees are maintained by
the State of California, Department of Water Resources.

Water surface profiles on the Lower American River for selected
flows are presented on Plate 16. Flood wave travel times for the reach
of the American River from Nimbus Dam to the mouth are as follows:

Iv-11



Nimbus Dam to mouth 8 hours
Nimbus Dam to Howe Avenue 6 hours
Nimbus Dam to Watt Avenue 5 hours
Nimbus Dam to Town of Fair Oaks 2 hours

4-10. UPSTREAM STRUCTURES

Numerous reservoirs have been built in the upper American River
Basin above Folsom Dam by the Pacific Gas and Electric Company (PG&E),
the Sacramento Municipal Utility District (SMUD), the Georgetown Divide
Public Utility District (GPUD), the Placer County Water Agency (PCWA),

the Corps of Engineers
dams, reservoirs,
irrigation, - municipal
recreation and fish and

canals

(COE) and others.
and powerplants.

and 1industrial supplies,

wildlife. (See Table 10)

TABLE 10

EXISTING RESERVOIRS
(Above Folsom Dam)

These agencies own and operate
Principal water uses are
power generation,

Storage Drainage
Capacity* Area
Name Stream Owner (ACFT) (Sq. Mi)
Lake Clementine NF American COE 10,600 342.0
L.L. Anderson
(French Meadows) MF American PCWA 136,400 47.0
Rubicon Springs Rubicon River SMUD 1,500 31.4
Hell Hole Rubicon River PCWA 207,600 114.0
Loon Lake Gerle Creek SMUD 76,500 8.0
Gerle Diversion Gerle Creek SMUD 1,380 24.0
Lake Edson
(Stumpy Meadows) Pilot Creek GPUD 20,000 15.0
Ralston Afterbay MF American PCWA 850 112.0
Oxbow MF American PCWA 2,800 -
Ice House SF Silver Creek SMUD 46,000 27.2
Union Valley Silver Creek SMUD 271,000 83.7
Junction Diversion 'Silver Creek SMUD 3,250 -
Camino Diversion Silver Creek . SMUD 290 171.0
Caples Lake Silver F of SF Am PG&E 20,400 13.5
Silver Lake Silver F of SF Am PG&E 8,600 15.2
Slab Creek SF American SMUD 16,600 497.0
Chili Bar SF American- PG&E 3,140 597.0
Sugarpine Shirtail Creek USBR 6,890 9.5

* Where applicable, capacity represents stogggggyffh spillway gates up.

4-11. DOWNSTREAM STRUCTURES

Lake Natoma, behind Nimbus Dam, is an afterbay for the Folsom
Powerplant. Nimbus Dam and Powerplant are operated to reregulate Folsom
Dam releases to the lower American River. This dam also serves as a

diversion structure for the Folsom South Canal.
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The Folsom South Canal is presently under construction with the
first two reaches completed and operational. The canal, which extends
southward, paralleling and to the east of State Highway 99 through San
Joaquin County, will terminate about 20 miles southeast of the City of
Stockton. This concrete-lined canal has a capacity of 3,500 cfs for the
first two reaches, a total of 27 miles. A reduced capacity that variles
from 2,000 cfs to 125 cfs is now planned for the remaining three reaches,
a total of 35 miles. The first 2 reaches were completed in 1973 to a
point just south of State Highway 104. The remaining construction has
been suspended pending reauthorization. When completed, the canal will
serve Industrial, mnunicipal and irrigation users in Sacramento and San
Joaquin Counties. The canal currently provides cooling water for
Sacramento Municipal Utility District”s Rancho Seco Nuclear Powerplant.

A system of levees assoclated with the American River Basin
consist of levee improvements along the Lower American River (See Section
4-09), the Natomas East Main Drainage (NEMD) Canal and upstream along
both banks of Arcade Creek and the south bank of Dry Creek, the
Sacramento River and the Yolo Bypass. Levees along the east and west
banks of the Sacramento River between the Sacramento Weir and the
American River are designed to have 3 feet of freeboard at a flow of
107,000 cfs. Downstream of Sacramento to about Courtland, the design
freeboard of the system is also 3 feet but at a flow of 110,000 cfs.

The Yolo Bypass is a complex series of levee and channel
improvements from the terminus of the Sutter Bypass to near Rio Vista on
the Sacramento River. The Yolo Bypass receives flow from west side
tributaries, the Sacramento River, and sometimes from the American River.
When the combined flow of the Sacramento and Feather Rivers and Sutter
Bypass exceeds about 70,000 cfs, most of the excess spills over the
Fremont Weir into the Yolo Bypass. Additionally, when flows in the
Sacramento River at the "I" Street Bridge reach 94,000 cfs, gates at the
Sacramento Weir are opened, allowing excess flow into the Yolo Bypass.
During extremely high flow conditions, flows from American River will
enter the Yolo Bypass via Sacramento Weir. The design capacity of the
Yolo Bypass at a freeboard of 6 feet from Fremont Weir to Sacrameto Weir
is 343,000 cfs, from Sacramento Weir to Putah Creek 480,000 cfs, and from
Putah Creek to Sacramento River 500,000 cfs.

4-12.  ECONOMIC DATA

The upper reaches of the American River Basin are rather
sparsely populated and - developed, with Placerville (population
approximately 7,000) being the largest town above Folsom Dam. However,
the floodplain of the lower American River, which includes the City of
Sacramento, 1is highly developed in residential, commercial, industrial
and public properties. Agricultural development 1s relatively minor.

The Americam River Basin includes much of El Dorado and Placer
Counties and the northern portion of Sacramento County. The population
growth rate 1in each of these counties is projected to exceed the growth
rate of the State of Califormia through the year 2020. Table 11 shows
the current and projected population for these areas.
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Estimates of flood damages 1in the 200-year flood »lain which
would result from inundation of properties, the costs incurred for
fighting the floods, and the disruption caused by floods are shown in
Table 12 for the four major flood plains in the lower American River
Basin. The damageable property was estimated at about $13.8 billion
(structures and contents). Property values and flood damages for most
public property 1in each of the flood plains were based on other Corps

studies with similar flood plain development and were estimated at about
$1.1 billion.

Estimated damages caused and damages prevented during the 1955
- flood, the 1964 flood and the 1986 flood are presented in Table 13.

Damages prevented are due to the combined effects of the American River
levee system and Folsom Dam operation.

TABLE 11

PROJECTED POPULATION 1986-2020

Location 1986 1/ 1990 2000 2010 2020
City of

Sacramento 322,500 337,769 2/ 393,515 2/ 458,493 2/ 3/
Sacramento

County 905,500 993,000 4/ 1,184,000 4/ 1,351,200 4/ 1,511,700 4/

El Dorado
County v106,100 123,100.ﬁ/ 158,500 ﬁ/ 193,900 ﬁ/ 229,000 ﬁ/

Placer
County 140,300 159,400 ﬁ/ 203,700 ﬁ/ 245,800{&/ 288,000 ﬁ/

1/ 1-1-86 Department of Finance, State of California, May 1986.

2/ Sacramento Area Council of Governments, Sacramento City 1990-2020
Projections.

3/ Data not available.

4/ 1990-2020 Projections by Dept. of Finance, State of California
December 1986.
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TABLE 12

DAMAGEABLE PROPERTY VALUES IN THE
200-YEAR FLOOD PLAIN

Property Values ($ Millioms)

Flood Plain Areas Private Public * Total
Natomas 790 330 1,120
North Sacramento 2,790 20 2,810
South Sacramento 7,010 280 7,290
Downtown Sacramento 3,260 490 3,750
TOTAL 13,850 1,120 14,970

* Excludes roads, bridges and utilities.

TABLE 13

SUMMARY OF FLOOD DAMAGES
AMERICAN RIVER BASIN

Flood “Damages *  Damages Prevented *
December 1955 $ 808,000 $ 20,000,000
December 1964 $4,445,000 $ 45,000,000
February 1986 $1,500,000 $4,700,000,000

* Costs based on price levels at time of flood.
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V - DATA COLLECTION AND COMMUNICATION NETWORKS

5-01. HYDROMETEOROLOGIC STATIONS

Hydrologic and meteorologic data are recorded and published for
many sites throughout the American River Basin and adjacent basins as
shown on Plates 9 and 12,

Those facilities located at the Folsom Project include:

a. Radio-reporting event or satellite stations which relay
precipitation, temperature, and snow water content information to the
Bureau of Reclamation through their American River Hydromet System.

b. A recording reservoir stage gage.
¢. A non-recording precipitation gage.
d. A weather bureau Class~A evaporation pan with anemometer.

The American River Hydromet System includes eleven radio-
reporting event stations and three satellite stations. Seven statioms

report snow water content data in addition to precipitation and
temperature information,

The National Weather Service River Forecast Center operates a
radio-reporting event stage gage at the "H" Street Bridge. Data from the
Sacramento-American River gages are reported automatically to the
Federal-State Flood Center at Sacramento. Readings for these data are
reported twice daily or whenever a defined increment is accumulated. The
information is stored on the National Weather Service computer and is
usually accessed via computer data terminals.

Numerous mnon-reporting stations are available for record and
planning purposes.

Outflow from Folsom Dam is computed by the summation of flows
through the powerhouse, the river outlets, and over the spillway. Flows
through the river outlets and spillway gates are calculated from the
rating of these structures for various openings and heads. Outflow from
Nimbus Dam is computed in a manner similar to that for Folsom Dam.

5-02. WATER QUALITY STATIONS

The Bureau of Reclamation has a program of water quality
sampling on the lower American River as described in Section 4-08. The
United States Geological Survey (USGS) currently collects samples for
chemical analysis on the South Fork American River near Lotus. The USGS
publishes all water quality data in their annual surface water reports

for California. Provisional data are obtained from the USGS, as needed,
by phone.



5-03. SEDIMENT STATIONS

Sedimentation ranges are shown on Plate 17. However, the
movement of sediment in the Folsom Lake system is not presently monitored
by means of actual sediment sampling in the river or by periodic
surveying of sedimentation and degradation ranges upstream and downstream
of the project.

5-04. RECORDING HYDROLOGIC DATA

The Bureau of Reclamation has direct responsibility for
operation and maintenance of the American River Hydromet System described
in Section 5-01. Records of all required observatons are entered in a
computerized data base located at the Central Valley Operations
Coordinating Office In Sacramento. Outflows and storages for the project
are published by the United States Geological Survey (USGS) from the
Bureau of Reclamation records. Storages for the numerous reservoirs
above Folsom Dam (See Section 4-10) and continuous streamflow
measurements at several locations throughout the American River watershed
are recorded and published by the USGS. In addition, the Natiomal
Weather Service and the Department of Water Resources record various
hydrologic and hydrometeorologic data from the American River Basin.

5-05. COMMUNICATION NETWORK

Several modes of communications are used between the project
office and personnel of the Central Valley Operations Coordinating Office
(CV0CO). These modes include voice, digital and data communications, and
are used by CVOCO system managers located in the regional office and by
CVOCO system operators (Hydro System Controllers) located within the
project facilities. CVOCO managers primarily use voice communications
over commercial telephone facilities or dedicated voice facilities over
gorvernment owned microwave. Operations orders from system managers are
by digital communication methods using micro~computers connected in a
network over commercial dial telephone system facilities (WOMNET). Back-
up emergency voice communication from the regional office to the project
office is provided by the Operations and Maintenance VHF radio network.
Communications between the CVOCO system managers and the Corps of
Engineers Reservoir Control Section, Sacramento District, 1is by
commercial telephone or by the micro-computer digital network.

Project operations are normally conducted by the Hydro System
Controllers by direct remote control using digital data facilities and
process control computers. This process control system uses both
government owned communications facilities and commercially dedicated
leased data 1lines. This system also gathers system data for operations
and provides emergency message handling capabilities between the regional
office, control center and all controlled plant facilities. System
operators conduct normal voice communications over commercial telephone
voice facilities. Back-up voice communications are provided by the
Operations and Maintenance radio network base station or portable
equipment. Emergency operations of project facilities 1is by direct
operations of project equipment by the Hydro System Controllers.



5-36. COMMUNICATION WITH PROJECT

Project operating instructions are transmitted from CVOCO system
managers located in the Regional Office to the Central Valley Operatioms
Control Center at Nimbus Dam. Normal means of communication would be via
the digital communications network (WOMNET). The project office at
Folsom Dam receives copies of all instructions. Commercial telephone may
be used to confirm instructioms. Back-up systems are mentioned in
Section 5-05.

Notification calls to entities requiring warning of significant
changes in project releases or other conditions are made by the project
office during normal working hours when possible. During flood or other
emergencies, notification calls may be made by CVOCO Hydro System
Controllers from the Central Valley Operatiomns Control Center which is
staffed around the clock. '

5-07. PROJECT REPORTING INSTRUCTIONS

During flood operations, project personnel are to report any
unusual or unpredicted events or data that may affect operations at the
project to the Central Valley Operation Coordinating Office as soon as
possible. Important phone numbers and key operating personnel are shown
on page 1ii in the front of this manual.

Data required by the Reservoir Control Section, Sacramento
District, Corps of Englneers, are shown in Section 9-05.

5-08. WARNINGS

The National Oceanic and Atmospheric Administration (NOAA),
through its National Weather Service (NWS), maintains year-round
surveillance of weather conditions. NOAA storm forecasts for the
American River Basin are 1issued by the NWS in Sacramento. These are
distributed to agencies responsible for flood protection and, by way of
local news media, to the public.

Personnel from the NWS Office in Sacramento and the California
Department of Water Resources are assigned to the Joint Federal-State
River Forecast Center 1in Sacramento, which monitors weather conditioms
and river stages on a year-round basis. When floods are imminent, the
State Flood Operations Center 1is activated. It operates on a 24-hour
basis In conjunction with the River Forecast Center. In addition, the
center advises all interested parties of flood situations as they
develop. The Flood Operations Center furnishes flood information and
flood warnings for the American River to the local news media, law
enforcement agencies, and other agencies for dissemination to the publiec.

Both Sacramento and Placer Counties have plans for emergency
evacuation of the flood plain areas along the American River and its
tributaries. The California Department of Water Resources, through the
Flood Operation Center, coordinates flood fighting activities throughout
the state and is authorized to receive requests for assistance from local
public agencies during floods. The Corps of Engineers responds to



requests for flood fighting and rescue work from OES when the emergency
is beyond the capabilities of state and local governmental agencies.

The Bureau of Reclamation”s Emergency Preparedness Plan (EPP) is
designed to provide information during emergencies to the following
personnel and offices:

a. Folsom Control Operators;
b. Folsom Emergency Officer;

c. Central Valley Operation Coordinating Office (CVOCO);

d. Folsom Project Superintendent;

e. Sacramento County Emergency Operation Office (SCE00) and
- their staff to respond to emergency situations and unusual occurrences
which may develop at Folsom Dam and Folsom Lake;

f. Placer County Emergency Operations Office,
g. Manager, Folsom Lake State Recreation Area.

The Folsom Control Operator has absolute responsibility at the
project until relieved during an emergency by the Folsom Emergency
Officer. The Folsom Emergency Officer is to determine the severity of
the emergency and inform CVOCO what action needs to be taken as directed
by the EPP and initiate that action. During normal working hours the
Folsom Operations and Maintenance personnel will be requested to assist
in any emergency. However, for the rest of the day, the single control
operator on duty 1s to request assistance from CVOCO in contacting the
appropriate personnel or agencies as directed in the EPP.

Pursuant to the provisions of Section 8589.5, Government Code of
California, emergency procedures must be established for the evacuation
and control of areas of potential flooding in the event certain dams
should suddenly fail. Under the law, the responsible agencies (Bureau of
Reclamation and Corps of Engineers) prepared maps showing areas that
would be inundated if Folsom Dam should fail and submitted it to the OES.
On the basis of the maps, OES 1In cooperation with the California
Department of Water Resources designated the evacuation area. Local
jurisdictions have adopted emergency procedures that include, among other
things, specific routes to be used for evacuation, traffic control
measures, and movement of people without personal transportation, shelter

of evacuees, perimeter and interior security and reoccupation of
evacuation areas.



VI - HYDROLOCGIC FORECASTS

6-01. GENERAL

The ultimate aim of the forecasting system for the basin above
the reservoir is to forecast approximate rates of inflow to the reservoir
for given periods and to estimate the total volume to be expected in
order that outflow rates may be controlled, insofar as possible, without
causing damages downstream, The present flood warning system consists of
gages on the main stem and major tributaries of the American River.
Flows in the American River are the result of snowmelt and rainfall,
which are sampled at important stations in the basin.

a. Role of Corps. The Corps will monitor weather forecasts and
keep track of quantitative forecasts.

b. Role of Other Agencies. In order to assure that the flood
control operation of Folsom Dam will be as effective and reasonable as
possible, it 1s essential that the Bureau of Reclamation, the operating
agency, keep advised at all times of possible flood hazards, weather
conditions, inflow to the reservoir, and flow in upstream tributaries.
Inflow forecasting Is coordinated by the Water Operations Branch of the
Central Valley Operations Coordinating Office, Bureau of Reclamation.
The National Weather Service (NWS) prepares weather and flood forecasts
and makes the information available to Federal, State and local agencies
and to the public through the Federal-State River Forecast Center (RFC).

Snowmelt forecasts are made by several agencies: the National
Weather Service, the California Department of Water Resources and the
Bureau of Reclamation.

6-02, FLOOD CONDITION FORECASTS

a. Requirements. Folsom Dam is operated for optimum control of
flood flows through the Sacramento area. To achieve optimum control of
flood flows, forecasts of runoff are necessary. For spring snowmelt
floods, the runoff forecasts are generally adequate. However, the
accuracy of winter rainfall flood forecasting hinges on the ability to
forecast the weather over the basin. '

b. Methods.

(1) Rain Floods. Precipitation amounts are forecast for
the American River Basin by the National Weather Service in Sacramento.
During periods of significant anticipated precipitation the NWS makes
forecasts for six and twelve hour periods for the twenty-four hour period
following the forecast. These short-term forecasts are updated at 4:00
am and at 4:00 pm or more often 1if necessary. These Quantitative
Precipitation Forecasts (QPF) in association with precipitation and flow
data obtained from realtime gages in the basin and adjacent basins are
used for rain flood forecasting. The River Forecast Center and the
Central Valley Operations Coordinating Office, when necessary, prepare
inflow forecasts (inflow hydrographs).
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(2) Snowmelt Floods. Measurements of snow water content
from hydromet stations in the American River Basin and adjacent basins in
conjunction with snow course data obtained by the California State Snow
Survey are used for forecasting spring snowmelt. Seasonal precipitation

measurements, antecedent runoff, and soil moisture indexes may also be
used to forecast snowmelt runoff.

6-03. CONSERVATION PURPOSE FORECASTS

a. Requirements. Conservation operation of Folsom Dam 1is
affected by decrees and agreements in connection with water rights on the
American River. Conservation purpose forecasting requires estimation of
available seasonal water supply in Folsom Lake and other Central Valley
Project reservoirs. This information is combined with forecasts of water
requirements for holders of water rights, long-term comntracts, temporary
contracts, instream flow requirements, and reservoir storage requirements
to determine the conservation purpose operation of Folsom Dam and Lake.

b. Methods. The forecasts are made by the Bureau of
Reclamation based on measurements of snow depth and water content at
selected stations. The present procedure used is discussed in Section 6-
02b. The National Weather Service River Forecast Center in Sacramento
and the California Department of Water Resources also publish seasonal
runoff forecasts for the American River Basin.

6-04. LONG RANGE FORECASTS 3

Long range forecasts are not made.
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- VIl - WATER CONTROL PLAN

7-01. GENERAL OBJECTIVES

Folsom Lake 1is a multipurpose reservoir with the objectives of
providing a high degree of flood protection to areas below Folsom Dam and
supplying water needs for domestic, industrial and agricultural uses.
Recreation, hydroelectric power generation and downstream fishery
enhancement are also provided by the project.

7-02, MAJOR CONSTRAINTS

Releases from Folsom Dam, insofar as possible, will be
restricted so that the flow below the dam does not exceed the channel
capacity of 115,000 cfs. However, local flooding in the Campus Commons
and Discovery Park areas does begin when flows exceed 20,000 cfs.

Bank sloughing and caving is more likely to occur when channel
flows decrease rapidly; therefore, rates of changes in releases from
Folsom Dam shall not be increased more than 15,000 cfs or decreased more
than 10,000 cfs during any 2-hour period.

7-03. OVERALL PLAN FOR WATER CONTROL

Folsom Dam and Lake 1s operated to meet the following
objectives: ‘

a. To protect the City of Sacramento and other areas within the
lower American River flood plain against reasonably probable rain floods.

b. To control flows in the American River downstream from
Folsom Dam to existing channel capacites, insofar as practicable, and to
reduce flooding along the lower Sacramento River and in the Sacramento-
San Joaquin Delta in conjunction with other CVP projects.

¢. To provide the maximum amount of water comservation storage
without impairment of the flood control functions of the reservoir.

d. To provide the maximum amount of power practicable and be
consistent with required £flood control operations and the conservation
functions of the reservoir.

e. To provide releases to enhance an anadromous fishery on the
lower American River.

f. To provide acceﬁtable water quality for users in the

American River, and to meet water quality standards in the Sacramento-San
Joaquin Delta. ‘

7-04. STANDING INSTRUCTIONS TO DAMTENDER
During normal flood periods, the reservoir will be regulated in

accordance with normal regulations for flood control operation 1in
paragraph 7-05a and Exhibit A of this manual. Exhibit A is designed for
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optimal separation from this manual and use as an emergency flood control
regulation guide. To facilitate independent use of Exhibit A, charts
required for the emergency flood control operation of Folsom Dam and Lake
are included therein. Instructions for storage and discharge of
floodwaters 1in the flood control space will be issued by the U.S. Bureau
of Reclamation, Mid-Pacific Region, Sacramento, California. In the event
communications with the Bureau of Reclamation are disrupted, the
reservoir will be regulated in accordance with the emergency regulation
for flood control operation in paragraph 7-05b.

7-05. FLOOD CONTROL

a. Normal Regulation for Flood Control. Flood control
regulation begins when storage in Folsom Lake exceeds the flood comntrol
space required at any particular time as determined from the Flood
Control Diagram located in Exhibit A. The flood control diagram is the
basic project document regarding operation for flood control. This
diagram is the result of careful analysis of flood frequency, seasonal
flood potential and downstream channel capacities consistent with project
objectives and operating experience gained during the last 30 years.

When the reservoir pool elevation is below 448 feet MSL, flood
control releases are made in accordance with the release schedule stated
on the Flood Control Diagram. When the pool elevation is above 448 feet
MSL and flood control releases are required by the diagram, releases will
be made in accordance with the Emergency Spillway Release Diagram. Water

stored in the flood control space will be released as rapidly as
downstream conditions permit.

Releases from Folsom Dam affect the stage of the Sacramento
River at the Sacramento Weir, however, flows in the Sacramento River are
not normally considered when making flood control releases at Folsom.

b. Emergency Regulation. If communications with the project

are disrupted the following procedures will be followed for project
operation:

(1) Continue releases in accordance with the 1last
instructions from the U.S. Bureau of Reclamation Office in Sacramento and
make every attempt to re-establish communication;

(2) If communication cannot be re-established make
releases in accordance with the release schedule and if necessary the
emergency release schedule on the Emergency Spillway Release Diagram.

When the diagram indicates that emergency releases should be
initiated, it 1s essential that these releases be made immediately and
that subsequent changes in releases be made as soon as indicated.

7-06. RECREATION

The primary purposes of Folsom Lake is flood control and water
conservation, including fishery enhancement in the lower American River.
Even though numerous recreation areas exist around the lake there is no
guaranteed minimum recreation pool. Recreation pursuits are therefore

VII-2



dependent upon existing water 1levels. Normal conservation operation
requires the’ pool to be drawn down over the summer recreation season.
However, the pool has generally remained stable enough during the summer
for boating, swimming and fishing.

7-07. WATER QUALITY

No specific project operation of Folsom Dam and Lake is required
to enhance water quality. However, the multi-level outlet capability of
Folsom Dam 1s used to provide adequate water temperature for the
downstream fishery.

A water quality monitoring program exists on the lower American
River to assure compliance with applicable water quality standards.

7-08. FISH AND WILDLIFE

The California State Department of Fish and Game 1iIs responsible
for developing and maintaining a lake fishery in Folsom Lake by limiting
influences of certaln operational features of the reservoilr, such as pool
fluctuations during the spawning season.

The Nimbus Fish Hatchery and Ladder was built to mitigate the
loss, due to the construction of Folsom and Nimbus Dams, of historical
spawning grounds of several anadromous fish species including Chinook
salmon and steelhead trout. In addition, minimum flow requirements below
Nimbus Dam and a multi-~level outlet capability at Folsom Dam help provide
adequate flow and water temperature for downstream fishery resources.
However, when Folsom Dam releases are expected to exceed 5,000 cfs, it is
required that the pickets from the fish diversion structure be removed.
If releases are expected to continue to increase and exceed 15,000 cfs,
the picket frames must also be removed.

Folsom Lake must maintain a minimum downstream flow requirement
for fish preservation and enhancement as established by the 1957
Memorandum of Operating Agreement with the California Department of Fish
and Game which was later included in the State Water Resources Control
Board Decision 893. Decision 893 provides for a minimum American River
flow at the mouth of from 250 cfs to 500 cfs.

Wildlife species inhabiting the Folsom Lake area are
characteristic of most areas 1in the foothills of the Central Valley,
Bird species include migratory waterfowl, such as wood ducks and Canada
Geese and predatory species such as hawks. Mammals inhabiting the area
include deer, skunk, raccoon, beaver, mink, muskrat, river otter and
coyote.

7-09. WATER SUPPLY

Operation of PFolsom Dam 1s affected by various contracts and
agreements in connection with water rights on the American River.

In June 1957, the Bureau of Reclamation and City of Sacramento

executed a contract entitled, "Operating Contract Relating to Folsom and
Nimbus Dam and their Related Works and to Diversions of Water by the City
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of Sacramento.”  This contract recognized the City”s right to obtain
water under rights it had perfected or was perfecting and also provided
for purchase of additional water supply from Folsom Lake. This and other
existing contracts are shown in Table 14.

TABLE 14

EXISTING CONTRACTS - AMERICAN RIVER AND FOLSOM SOUTH CANAL

Maximum Contract Present

Quantity Year Use
Water Service Contract (Acre-Feet) to Occur (Acre-Feet)

American River
State of Califormnia

Parks & Recreation 5,000 -— 4
El Dorado Irrigation
District 7,500 1985 6,200
Placer County
Water Agency 117,000 2007 None
City of Roseville 32,000 - 11,000
San Juan Suburban 11,200 1985 11,200
El Dorado Co. Lake
Hill Estates 50 - 138%
City of Sacramento 90,000 2030. 12,500
El Dorado Co.
Water Agency None - None

Folsom South Canal
East Bay MUD 150,000 2008 None
SMUD 60,000 2008 5,000

Water Rights
Placer County

Water Agency 120,000 - 9,000
North Fork Ditch Co. 33,000 - 33,000
City of Sacramento 140,000 2030 23,715
City of Folsom 22,000 - 15,000
So. California Water Co. 10,000 - 10,000
Folsom Prison 4,000 - 2,008
SMUD 15,000 1976 15,000

* Quantities tranferable.

7-10. HYDROELECTRIC POWER

Folsom Powerplant is located at the foot of Folsom Dam on the
north side of the river. Its three generating units have a total
capacity of 198,720 kilowatts (kw) and are tied into the Central Valley
Project (CVP) power system through the 20 mile long Folsom-Elverta 230~
kilovolt (kv) Transmission Line.

Nimbus Powerplant is located on the right abutment of Nimbus Dam
on the north side of the river. The total capacity of its two generators
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is 15,526 Xw. Power is transmitted to Folsom for retransmission at 230
kv to the CVP at Elverta.

7-11. NAVIGATION

Navigation 1s not a project purpose and there are no navigation
projects on the American River.

7-12. OTHER

Drought Contingency Plan. During droughts, flood control is not
expected to be a principal factor in the operation of Folsom Dam.
Conservation storage in Folsom Lake 1s managed by the Bureau of
Reclamation iIn accordance with its water service contracts and other
requirements for release of water. Folsom Lake serves as the sole source
of Central Valley Project water for several Bureau of Reclamation water
contractors. For many other CVP contractors, Folsom Lake water is co-
mingled with releases from other Central Valley Project reservoirs before
it 1is diverted 1in the Sacramento-San Joaquin Delta. Water contractors
can be expected to conserve water to the best of their ability. In

extreme cases it may be desirable to pump water from the sediment pool
below the outlet invert of Folsom Dam.

7-13. DEVIATION FROM NORMAL REGULATIONS

Occasional deviations from normal operation are expected.
Except as discussed below any deviations from normal flood control
procedures must be approved in advance by the District Engineer,
Sacramento District, Corps of Engineers.

a. Emergencies. Some deviations that can arise from emergency
conditions include: drownings or other accidents; equipment in
downstream channels; the dilution of pollutants or flushing of pollutants
from the downstream channels; and failure of important operating
facilities. The District Engineer, Sacramento District, Corps of

Engineers, will be informed as soon as practicable of any emergency
deviations.

No conditions exist which require the establishment of limits on
the rate of reservoir filling or drawdown with the exception of the
levees downstream (See Section 7-02). However, when periods of
potentially rapid iIncreases or decreases in releases are anticipated, a
schedule will be developed through coordination between the Bureau of
Reclamation, the Corps of Engineers, the California Department of Water
Resources, the City of Sacramento and the County of Sacramento.

b. Unplanned Minor Deviatioms. Unplanned instances not
considered emergencies can alsdo create needs for temporary uminor
deviations from the normal regulation of the reservoir. Comstruction
activities usually account for the greatest part of these ainor
deviations. Typical construction activities include: utility stream
crossings, bridge work, bank protection work and major comstruction
projects. Changes 1in releases are sometimes necessary for maintenance
and 1Inspection. Requests for changes of release rates are generally
given for a few hours to a few days. Each request is analyzéd on its own
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circumstances. Consideration is given to upstream watershed conditioms,
flood potential, ‘reservoir conditions and possible alternative measures.
In the interest of maintaining good public relations, the requests are
complied with, providing there are no adverse effects on the overall
operation of the project for the authorized purposes. The District
Engineer will be informed in advance, 1f possible, of all minor
deviations proposed or anticipated.

c. Planned Deviations. Long-term deviations shall be analyzed
on their particular circumstances and merits. Sufficient data on flood
potential, reservoir and watershed conditions, alternative measures,
expected benefits and probable effects on other projects will be
presented by letter or telephone to the District Engineer, Sacramento

District, Corps of Engineers, along with recommendations for review and
approval,

7-14. RATE OF RELEASE CHANGE

Releases from Folsom Dam shall not be increased more than 15,000
cfs or decreased more than 10,000 cfs during any 2 hour period to permit
orderly evacuation of personnel, property, etc., in advance of rising
water downstream, and to minimize bank sloughing and caving as the flow
recedes after an extended period of bankfull flows.
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" VIIl - EFFECT OF WATER CONTROL PLAN

8-01. GENERAL

Folsom Dam and Lake regulates floodflows in the lower American
River by controlling releases, insofar as possible, to obtain the maximum
practical reduction 1in flood damages. The flood control storage in
Folsom Lake 1is adequate to control the floods of record to existing
channel capacites below the dam. Storage is provided for comnservation,

flood control, hydroelectric power genmeration, recreation and downstream
fisheries.

8-02. FLOOD CONTROL

The principle objective of the flood control plan is prevention
of 1inundation of areas in the lower American River Basin, including the
City of Sacramento.

a. Spillway Design Flood. The spillway design flood 1is
presented in Definite Project Report, Folsom Dam and Reservoir, American
River, Califormia, Part I-Hydrology, dated 28 June 1946. This flood was
based on an analysis of the maximum possible precipitation prepared by
the Hydrometeorological Section of the former Weather Bureau, now the
National Weather Service. From this maximum possible precipitation a

probable maximum flood was developed and adopted as the spillway design
flood.

The probable maximum flood would result from a combination of
the most severe meteorologic and hydrologic conditions considered
possible 1in the basin above the dam. Routing of the spillway design
flood (See Plate 18) through Folsom Dam and Lake with the following
hydrologic parameters provided a freeboard of between 4 and 5 feet:

PMP (72-hour) 21.2 inches
Snowmelt 5.0 inches
Total Losses 8.4 inches
Peak Inflow 615,000 cfs
Inflow Volume 1,631,000 acre-feet

In 1969, the National Weather Service - published
Hydrometeorological Report No. 36 which contained revised precipitation
amounts. These revised amounts were used to develop a new probable
maximum flood. Routing of this probable maximum flood with the following
hydrologic parameters caused overtopping of Folsom Dam by 2.7 feet with
upstream dam failures and 1.6 feet without upstream dam failures:

With Upstream Without Upstream

Dam Failures Dam Failures
PMP (72-hour) 32.83 inches 32.83 inches
Snowmelt 2.10 inches 2.10 inches
Total Losses 7.12 inches 7.12 inches
Peak Inflow 1,037,000 cfs 848,000 cfs

Inflow Volume 2,657,000 acre~feet 2,495,000 acre-feet
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These routings were 1included in the report entitled "Spillway
Adequacy Studies, Folsom Dam,"” published in September, 1980, and later
revised in July, 1983.

b. Standard Project Flood. In 1986, an updated general rain
standard project flood was developed to test the operation of Folsom Dam
under extreme conditions. A standard project flood (SPF) is one that can
be expected from the most severe combination of meteorologic and
hydrologic conditions characteristic of the geographic region, excluding
extremely rare combinations. The SPF was computed as a percentage of the
Probable Maximum Flood (PMF). Sixty percent of the PMF was used for the
revised SPF, based on SPF/PMF ratios used for similar basins in the
Sierra Nevada. Under unregulated conditions, the revised SPF plots at
about a 350-year frequency for a l-day flow, 250-year frequency for a 3-
day flow, and a 200-year frequency for a 4-day flow duration. This flood
is about 15 percent larger in peak and 34 percent larger in volume than
the SPF developed in 1961. Routing of the revised SPF through Folsom Dam
and Lake is shown on Plate 19.

c. Reservoir Design Flood. The provision of a maximum of
400,000 acre-feet of flood control space in Folsom Lake was based on the
control of the reservoir design flood with a maximum release of 115,000
cfs. The reservoir design flood was computed as the flood which would
result from the occurrence, directly over the drainage basin, of the
largest rainstorm of record within the region (December 1937 storm), at a
time when ground and snow cover conditions are moderately comnducive to
high runoff. This flood, with a basin mean precipitation of 14.86
inches, has a peak flow of 340,000 cfs and a 6-day volume of 978,000
acre-feet, or 9.6 inches depth over the drainage basin. Routing of the
reservoir design flood is shown on Plate 19.

d. Flood of Record. The February 1986 Flood is the flood of
record in the American River Basin. This flood was one of three floods
since the design and comstruction of the project that have exceeded the
volume of the reservoir design flood. The floods of December 1955 and
December 1964 also exceeded the RDF. The 1986 Flood, with a basin mean
precipitation of 23.19 inches, had a maximum 6-day inflow volume of
1,140,000 acre-feet. A description of the 1964 and 1986 floods 1is
included 1in Section 4-06. Routings of the 1955, 1964, 1986 and other
floods are shown on Plate 19.

8-03. RECREATION

The Folsom Lake State Recreation Area has been described as the
most popular unit in the California State Parks system. The area served
by the State Recreation Area 1s primarily Northern California with about
90 percent of the day-users and 50 percent of the campers traveling no
farther than 100 miles. The major population center served includes
Placer, Yolo, El1 Dorado, San Joaquin and Sacramento Counties. An
estimated 750,000 people in the Sacramento area are within one hour’s
travel time from the lake. The total annual recreational usage for 1973
broken down into day-use, camping, and boating is shown in Table 15.
Peak day-use of the State Recreation Area 1is approximately 22,000
visitors.
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- TABLE 15

1973 RECREATIONAL USAGE
FOLSOM LAKE STATE RECREATION AREA

Lake Natoma Folsom Lake
(Visitor-Days)
Day-Use 300,000 1,333,000
Camping 8,800 43,400
Boating:
Launching (Day) 18,200 72,350
Mooring (Seasonal) 0 102,750%

* Moorings located at Brown s Ravine only.

The average Folsom Lake fishery use for the years 1971-1973 has

been reported by the California Department of Parks and Recreation as
61,500 visitor-days/year.

The American River Parkway in the lower American River also
experiences heavy recreational usage. Presently, the total annual use
exceeds one million recreation-days, with a direct water—-dependent use of
over 200,000 days. Recreational usage along the river is expected to
increase tremendously in the future with improved facilities and access,
and more time available for leisure.

8-04. WATER QUALITY

Since 1956 when Folsom Dam began regulating American River
flows, the quality of the water has been more uniform without the
previous seasonal changes which resulted from 1large variations in
streamflows. Data collected from the American River at Fair Qaks since
1951 by  the Department of Water Resources indicate that American River
water quality has generally improved since completion of Folsom Dam.
Water quality in the basin is maintained in accordance with applicable
State Water Resources Control Board permits.

8-05. FISH AND WILDLIFE

The impoundment of the American River at Folsom Dam has created
a fishery which 1includes various species of bass, sunfish, bullhead,
catfish and trout., In addition, the reservoir provides resting grounds
for migratory waterfowl. The shallow water areas attract a variety of
birds and animals which in turn attract species predatory on them.
However, some animals are displaced or have their habitat altered when
the reservoir level rises during floods.

At the present time and since the construction of Folsom Dam,
flows 1in the river have been maintained principally in excess of 1,500
cfs which 1is above the minimum flow required by Decision 893, This is
because, under current CVP operations, the Bureau of Reclamation is
making interim beneficial use, both for power development at Folsom and
Nimbus plants and downstream in other project areas, of the American
River water supply developed and reserved for upstream areas and for
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future diversion to Folsom South Camal. It is contemplated the present
type flow conditions will not be modified for several years, since the
build-up 1in the areas upstream from Folsom Dam and in the Folsom South
service area will occur over an extended period of time.

The Nimbus Salmon and Steelhead Hatchery, with a capacity of 30

million eggs annually, aids 1in supplying part of the increasing
commercial and sport fishing demands.

8-06. WATER SUPPLY

The average annual inflow to Folsom Lake for 32 years of record
is 2,995,000 acre-feet (See Plate 14). The inflow records at Folsom Lake
reflect the historical diversion and storage of water upstream of Folsom
Dam. The average annual discharge of the American River at the Fair Oaks
stream gage for 32 years of record (1955-1986) is 2,893,000 acre-feet.
Average monthly flow data for the same location is given in Table 16.

TABLE 16

AVERAGE MONTHLY FLOWS
FAIR OAKS GAGE

Amount Percent of
Month (1,000 Acre-Feet) Annual
October 115 4.0
November 160 5.5
December 278 9.6
January 358 12.4
February 344 11.9
March 336 11.6
April 279 9.6
May 271 9.4
June 228 7.9
July 209 7.2
August 174 6.0
September 141 4.9
Total 2,893 100

Period of Record: 1955-1986.

8-07. HYDROELECTRIC POWER

The principle purpose of the Folsom and Nimbus Powerplants is to
use the releases mandated for downstream appropriators, flood comntrol,
fish and other uses to generate power while still meeting requirements of
prior water rights., In addition, all water diverted by the power plants
is to be returned to the river immediately downstream of the power
plants. The current capabilities to operate for flood control are not
changed by power genmeration.
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8-08. NAVIGATION
None.
8-09. FREQUENCIES

a. Unregulated Flow Frequencies. Unregulated flows and
statistical parameters for the American River at Fair QOaks for snowmelt
and rain floods are tabulated on Plates 20 and 21, respectively. Flow
frequency curves for peak, l-day, 3-day, 7-day, 15-day,30-day, 60-day,
90-day and 120-day flows for snowmelt floods are shown on Plate 22, Flow
frequency curves for peak, l-day, 3-day, 5-day, 7-day, 10-day, 15-day and
30-day flows for rain floods are shown on Plate 23. The statistics were
computed using the HEC Reglional Frequency program.

b. Peak Flow Frequency Project Conditions. Peak flow frequency
curves for the American River at Fair Oaks for project conditions €-=
rain floods are shown on Plate 24. The curves reflect operation of
Folsom Dam for the period 1955-1986 which includes both dry and wet
periods and is representative of a longer period of record. In order to
extend the flow frequency curves to include very rare events, such as the

one percent and rarer floods, hypothetical floods were routed through
Folsom Dam and Lake.

Peak flow frequency curves for snowmelt were not developed
because the large channel capacity below Folsom Dam and the
characteristic low peak flows and long durations of snowmelt floods do
not pose a significant threat to the lower American River.

¢. Stage-Frequency Curve. A stage-frequency curve is shown on
Plate 25, and stage-duration curves are shown on Plate 26. The seasonal
variation of reservoir storage frequency is shown on Plate 27. The level
of storage is the highest 1in the spring at the beginning of the
recreation season (May-September) as a result of storing runoff for water
supply and flood control. Subsequent releases made through the summer
for water supply and downstream rights draw the reservoir down for the
begianing of the winter flood season.

d. Operation Record. The official operating record of Folsom
Lake 1is published in Water Supply papers of the U.S. Geological Survey.

Operation of Folsom Dam began in February 1955 and is shown on
Plate 28. A record of flood control requirements and storage and flows
pertinent to flood control operation 1s contained in monthly reports
submitted to the Chief of Engineers by the District Engineer, Sacramento
District, Corps of Engineers, Sacramento, California.

e. Key Control Point. The reach of the American River from
Folsom Dam to its confluence with the Sacramento River is of primary
concern for urban protection, including the City of Sacramento. The
existing channel capacity throughout this reach is 115,000 cfs. A

discharge rating curve for the American River at Fair Oaks is shown on
Chart A-6.

P

VIII-5



8-10. OTHER STUDIES

In June 1986, because of the need to reduce the threat of major
flooding along the lower American River, the U.S. Bureau of Reclamation,
the State of California, Department of Water Resources, and other
entities requested the Corps of Engineers assistance in studying
identified flood control alternatives along the American River. The
objective of the study, completed in Fiscal Year 1987, was to provide

information on the flood hydrology and evaluate the following flood
control measures:

a. Increase flood control storage in Folsom Lake;

b. Increase downstream channel <capacity through 1levee
enlargement; ‘

¢. Modify the Folsom Dam spillway;
d. Credit existing upstream reservoir storage;

e. Construct additional upstream reservoirs, such as Auburn
Dam;

f. Combinations of these measures.

A Spillway Adequacy Study (See Section 8-02a) was performed by
the Corps of Engineers in September, 1980, and later revised in July,
1983, Presently the Corps of Engineers is doing a "hazard assessment”
under the Dam Safety Assurance Program. This evaluation is scheduled for
completion in Fiscal Year 1989.

In addition, The Sacramento Metropolitan Area Reconnaissance
Study, scheduled for initiation 1in Fiscal Year 1988, will involve
evaluation of approximately 1000 miles of levees along the Sacramento
River including those in the Sacramento Metropolitamn area.
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IX - WATER CONTROL MANAGEMENT

9-01. RESPONSIBILITIES AND ORGANIZATION

a. General. Folsom Dam and Lake is operated by the Bureau of
Reclamation, United States Department of the Interior, and is under the
jurisdiction of their Regional Director, Mid-Pacific Region, Sacramento,
California. Details concerning the responsibility for flood control
operation are discussed in Exhibit A to this report. Flood control
regulations prescribed by the Secretary of the Army under the authority
of Section 7 of the Flood Control Act of 1944 and in accordance with
rules and regulations contained in the Code of Federal Regulations Title
33 Part 208.11 (See Exhibit B) are reflected in the accompanying Flood
Control Diagram and Field Working Agreement contained in Exhibits A and
C, respectively. Responsibilities for flood control operation of Folsom
Dam and Lake are summarized below. A list of personmnel Involved in the

operation of the reservoir for flood control are provided at the front of
the manual.

b. Corps of Engineers. The District Engineer, Sacramento
District Corps of Engineers, is responsible for:

(1) Approving or disapproving deviations from the
prescribed flood control criteria contained in Exhibit A on Chart A-8.

(2) Advising operating agencies and the Chief of Engineers
of any departure from the flood control regulationms.

(3) Preparing monthly operation and other special reports
relative to operation of the reservoir required by the Office, Chief of
Engineers.

(4) Preparing revisions to the flood control criterion
found herein.

¢. Bureau of Reclamation. The Bureau of Reclamation 1is
responsible for:

(1) Accomplishing the physical operation of the reservoir
and assoclated facilities in accordance with the official regulationms.

(2) Advising the District Enginéet, Sacramento District,
Corps of Engineers, of any deviation from the flood control operation.

(3) Reporting to the District Engineer, Sacramento
District, Corps of Engineers, any unusual condition in the reservoir or

along downstream channels that might interfere with planned flood control
operation of the reservoir.

(4) Taking reasonable steps to inform the publiec of
significant changes in flood control releases. '
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(5)- Making available for access by the Reservoir Control
Section, Sacramento District, Corps of Engineers, data as outlined in
paragraph 9-05 and other data that may be required from time to time.

(6) Keeping informed of the rules and regulations contained
in the Water Control Manual and bringing to the attention of the District
Engineer, Sacramento District, Corps of Engineers, any features of the
manual that may require clarification or revision.

(7) Keeping the District Engineer, Sacramento District,
Corps of Engineers, advised of any inaccuracies contained in the manuai
or that may develop as a consequences of changing conditioms.

(8) Immediately after the end of each month, making
available for access by the Reservoir Control Section, Sacramento
District, Corps of Engineers, data specified in paragraph 9-05.

d. State of California: The State Water Resources Control
Board 1is responsible for administration of water rights. The State
Department of Fish and Game has the responsibility of calling for water
releases required for downstream fisheries resources and operation of the
Nimbus Fish Hatchery. The Department of Water Resources 1is responsible
for maintaining and patrolling the American River Flood Control Project
Levee (See Plate 15). In addition, the Department of Parks and
Recreation has a management agreement with the Bureau of Reclamation to
develop, operate and maintain the federal land around Folsom Lake and
Lake Natoma that is within the Folsom Lake State Recreation Area.

9-02. INTERAGENCY COORDINATION

To insure that the flood control operation of Folsom Dam will be
as effective as possible, it is essential that the operating agencies are
continually advised of possible flood hazards, weather conditions, inflow
to the reservoir, and flows at key locations in the American River. This
requires close liaison between the Bureau of Reclamation, Corps of
Engineers, National Weather Service, U.S. Geological Survey, Western Area
Power Administrationm, California -Department of Water Resources,
California Department of Fish and Game, California Division of Parks and

Beaches and other downstream interests on a daily or hourly basis as
required.

" a. Local News Bulletins. The Bureau of Reclamation notifies
local agencies and property owners of scheduled changes in reservoir
releases and coordinates the publication of these changes and other

information of public 1interest regarding floods through the local news
media. :

b. National Weather Service. @ The Bureau of Reclamation
cooperates with the National Weather Service in operation of a network of
hydrometeorological stations throughout the American River Basin. The
Weather Service office in Sacramento maintains year-round surveillance of
weather conditions. The Weather Service also prepares and distributes
weather forecasts to agencies responsible for flood protection and to the
public by way of the local news media.
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The Weather Service office furnishes meteorological data and weather
forecasts on a 24-hour basis. Regular forecasts are made twice a day.
When the meteorological situation indicates general area precipitation,
quantitative forecasts are furnished.

The National Weather Service publishes water supply forecasts
during the middle of each month from January through May indicating the
forcasted volume of runoff for the remainder of the water year.

c. U.S. Geological Survey. The Geological Survey operates
stream gaging stations on a cooperative basis with local, state and
Pederal agencies. The Geological Survey regularly measures services and
publishes the records from stream gaging stations. Reservoir stage and
contents are furnished by the Bureau of Reclamation and the Corps of
Engineers to the Geological Survey for publication. Preliminary flow
data are available from the Survey, if required.

d. Power Marketing Agency. The Western Area Power
Administration 1is the marketing agency for power generated at Bureau of
Reclamation facilities in the American River Basin.

e. Other Federal, State and Local Agencies.

(1) Federal-State River Forecast Center. Personnel from
the California~Nevada River Forecast Center of the National Weather
Service office in Sacramento and the California Department of Water
Resources are assigned to the Joint Federal-State River Forecast Center
which monitors weather conditions and river stages on a year-round basis.
If floods on major streams become imminent, the Federal-State Flood
Operations Center is activated.

(2) PFederal-State Flood Operations Center. This center
operates on a 24-hour basis and among other flood emergency activities,
advises all interested parties of flood situations as they develop. The
center furnishes flood warnings and forecasts of river stages to local
news media, law enforcement agencies, and other responsible agencies for
their use and for dissemination to the publiec.

9-03. INTERAGENCY AGREEMENTS

A Field Working Agreement between the Department of the
Interior, Bureau of Reclamation, and Department of the Army, Corps of
Engineers, for Flood Control Operation of Central Valley Project Dams and
Reservoirs {in California was finalized on 14 August 1978 by
representatives of the Bureau of Reclamation and the Corps of Engineers.
The agreement was 1initiated to insure that there exists a clear
understanding of the flood control regulations and information exchange
required for the project operation. A copy of the agreement is contained
in this Water Control Manual as Exhibit C.

The United States and the State of California entered into an
agreement on November 24, 1986, recognizing the need for coordinated
operation of the Central Valley Project and the State Water Project both
of which . provide for the development, conservation, control and.
utilization of water resources in Califormia.  The United States and the
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State agreed to observe reservoir operational criteria prescribed by the
Corps of Engineers to minimize flood hazards and to meet all requirements
and objectives of their respective projects and to coordinate operation
so as not to adversely affect the rights of other parties and to conserve
water, In addition, both the Central Valley Project and State Water
Project are operated in conformity with the Sacramento-~San Joaquin Delta
standards established by the State Water Resources Control Board in
Decision D-1485 (August 1978).

The California State Water Resources Control Board Decision D-
893 (dated March 1958) states that minimum flows in the lower American
River (250 cfs from January 1 to September 15 and 500 cfs from September
15 to January 1) apply to the river from Nimbus Dam to the Sacramento
River. Therefore, Nimbus Dam releases must also include water to be
diverted from the Ilower American River, which diversions may reach 300
cfs 1in the summer. This decision also estimated summertime releases
needed from Nimbus Dam of 150 cfs for Delta salinity control and 100-200
cfs for Delta consumption. Decision D-1379 (dated July 1971) concerns
flows to be maintained in the Delta for salinity control and for fish and
wildlife. Releases from Nimbus Dam are affected by this decision since
the American River contributes to flows through the Delta.

Decision D-1400 (dated April 1972) estabiished release
requirements for the 1lower American River to be met upon completion of
Auburn Dam. The minimum flow is 1250 cfs from October 15 to March 14 and
1500 cfs from March 15 to October 14, These flow requirements, though
not yet 1In effect, are treated as operation objectives. Even without
Auburn Dam, the minimum releases of D-1400 are met in all but extremely
dry years. '

9-04. COMMITTEES AND COMPACTS

Management of the resources of the American River, including
water supply and quality, hydroelectric power marketing, and storage
utilization in general, has evolved through numerous court issued decrees
and decisions. Related information is presented throughout this manual"
and contained in the "Agreement between the United States of America and
the Department of Water Resources of the State of California for
Coordinated Operation of the Central Valley Project and the State Water
Project” (November 24,1986).

9-05. REPORTS

a. The reservoir operator or operating agency shall provide to
the Reservoir Control Section, Sacramento District, Corps of Engineers
and to the Department of Water Resources, State of California, each
workday between 7:00 and 9:00 a.m. and at other times upon request, data
as described in Exhibit A, Chart A-7, Operational Data Requirements.
Data obtained on non-workdays will be furnished on the following workday.

b. Immediately after the end of each month, the operating
agency will provide to the Reservoir Control Section, Sacramento
District, Corps of Engineers, daily inflow, outflow, elevation, storage,
precipitation and daily requirements of flood control space at Folsom
Dam.
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Plate 3 is not available in this version of the Folsom water control manual.
For additional information, contact the U.S. Army Corps of Engineers
Sacramento District Office of Counsel at (916) 557-5290.




Plate 4 is not available in this version of the Folsom water control manual.
For additional information, contact the U.S. Army Corps of Engineers
Sacramento District Office of Counsel at (916) 557-5290.




Plate 5 is not available in this version of the Folsom water control manual.
For additional information, contact the U.S. Army Corps of Engineers
Sacramento District Office of Counsel at (916) 557-5290.




Plate 6 is not available in this version of the Folsom water control manual.
For additional information, contact the U.S. Army Corps of Engineers
Sacramento District Office of Counsel at (916) 557-5290.
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Plate 9 is not available in this version of the Folsom water control manual.
For additional information, contact the U.S. Army Corps of Engineers
Sacramento District Office of Counsel at (916) 557-5290
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SNOW COURSES. AERIAL SNOW DEPTH MARKERS, AND SNOW SENSORS
CALIFORNIA TYPE AVERAGE 1 APR
NDEX OF § ELEVATION UTWULEOCE :"amwmm RECORD
sTATION QAGE | (FEET, MSL) 'b!a'rwn*-uzrw— SEQAN | DATES o oy (INCGHES]
HYDROMET STATIONS
L3 DONNER SUMMIT 1t & 8900 » 120 {20 | w0 12us POE %02
Index Tyee Erov Locution © |cscon ° sew | wfuwio{n | we 1238 PaE ay
Number Station ot tn Latituds Longitude ”» LAKE LUCGILLE 1.2 [ 4 0,200 3 |s2 |12 [or AL E $.CS. oy
Gege Feet Doy Min (] Min ” RUBICON PEAK 1 7 8,300 3 00} 120 |08 wio M $CS. 504
" 101 WARD CREEX 2 1 ® 7.000 3 jos] 120 | L] 129 scs 458
I Auburn Dam Ridge P o 00 B ‘ 53 12 « 106 UPPER CARSON PASS & #3500 38 § 42 ] e L | e 1248 PGE %1
220-21-217 Folsom Lake P $00 » “ 2 o8 w07 CAPLES LAKE ! s 3 |43 )20 o2 | wo 12008 POE 322
5 Georgetown E 3250 *® 8 % 4% 08 ECHO SUMMIT ® 450 3 §so)| 120 |02 | o 2ms USES. e
24 Pocific House - 3440 e a1 x 19 SILVER LAKE 7100 w e o ]| w0 78 USFS 23
7% Siy Park J 3530 38 43 126 M 10 LAKE AUDRAIN [ ] .30 3 | s | 120 {02 1941 12M8 USES e
234 Sty Park 2 N o 3530 8 %) 120 K] m DARRING TON [ ] 7100 1 | so| 120 |os | 19as 1208 OWR ns
» Suger Pins B 1530 » o8 20 “ "3 PHILLIPS ° 6.000 3 {49 {120 [ 04 } 194 12305 owA. 200
1187-1160- 1156 Bive Canyon T 5280 a9 17 120 42 " WABENA MEADOWS o .30 30 vt t20 |20 1937 1245 PCWA. Q2
117011731160 Creek Store e d 5640 » l 05 120 £l s HUYSINK 0.600 3 [0 a2 | w7 28 USFS “wr
120 ONION CREEK [ 6100 3 | w2 {22 | wr 25 USFS ar
1180-1183-1129 Huysink Pag €800 » v 120 » 122 | TALBOT cAmP . 5,750 i |2 | we 12345 PCWA 268
1187-1190- 1185 Forni Ridge LOv 7600 38 l 48 120 13 3 SIXMILE VALLEY 4 8750 w i el | 1930 . POE 202
Sttver Leke Al 7100 » “ 120 o 2 STRAWBERRY * s.100 st {as! 20 [ oo | ez 12008 WA, [
Ceples Lake B $000 » l L 120 o 127 1CE HOUSE Y 5300 3 (a0 | 2o |22 | w2 2m8 PRIXY LY
128 CARPENTER FLAT ® 5,300 » 18 120 » 1945 4 PGE 7o
1 BLUE LAKES .+ 8.000 st as] e |85 | we 128 (13 27
ALT) BEAR VALLEY RIDGE 1 1 ‘ 8.700 » ” 120 " 1930 12348 POE k3]
209 TAMARAK FLAT 8.550 8] 4] 120 [os | 1030 12:45 DWA 08
LEGEND FOR HYDROMET STATIONS 318 | WRIGHTS LAKE : 6.0 s | s [ 120 | e ! wse 28 SMUD. 34
S Radio-reporting. precipitaton 20 | LYONSCREEX . 60 | o | 4] 20 ]s | war 1238 DMWR 34
+[* Ragic reporting. precipitat-on. lemparatire and snow E ROBBS VALLEY [ 5,600 AR R E AR 2348 USFS as
* Pagi rting. precipitel on. 8nd wind apesd 1t LOWERCARSONPASS | @ 0.400 B | a2 20 {0 | st 12045 POE %9
i Satiite-taporting. pracipitation. tempersiure and srow 3 | LoST CORNER é 7,300 w | o]z [ ] wee 2us smyo »7
383 ALPHA & 7.000 S| oas| 120 [ 13 ) e 123 DWR. 6.2
%0 MIRANDA CABIN ® 6.200 3 | or| 120 [ 22 | reer 1248 PCWA n2
n OIAMOND CROSSING [ J 0.050 39 | or | 120 [ 17 | veer 12848 PCWA. 208
sot LAKE NO.3 12 3 8.200 30§ 854 120 | 14 1963 . SMUD L 2
502 (AKE LOIS 2 & 8250 3 | so] 12012 | wes . smup ne
03 PHIPPS CREEK <7 + 7.600 8| s8] 20 |1 1983 . SMUD. 23
S48 TWO PEANS 2 + 7.280 m ] osai 20| € 1964 ‘ SMUD »r
s49 UPPER BASSI + 0.350 »{ )| 1984 N SMUD 13}
ss0 SHADOW LAKE 2 + 7.300 38 | s8| 120 [ 16 | 196e . sMup e
551 WILLOW FLAT t 7.400 3 | sa| w0 | e 1964 N SMUD 382
ss2 LYONS LAKE 12 t 8500 38 ] st} 120 | 1t | 1es N sMuD s07
553 QUINNS CORRAL + €000 w]awf 20| e | e . sMuo 3.1
554 HELLS DELIGHT + 5.750 s | 42] 120 |1 1964 . SMuD 97
555 NIGGER FLAT + 6950 0| ea| 120 |00 | 1984 . smuo nr
CLIMATOLOGICAL STATIONS %02 ROBES POWER HOUSE | @Y 5150 | s |2 | wes s sMUQ s2
- T 20 CAPLES LAKE o 7800 | aa] 12 oz 1eer 1248 POE for 2
tadex Troe Etev tocation Racord €aMUD) EBUUD
Number Statior o tn Latituge iude ' Begn | Published o GREEX STORE o 5.600 0 | oe| 120 3 | 1oee ‘. PGE 210
Goge | Fee Deg Win Dog Min n By L ROBBS SADDLE o 5.900 sl ez | e 28 SMUD. 214
038300 | Avbure O 1202 Py % | 2y I NOAL a1 VAN VLECK av 6.700 | szf20] 8 | wn 2us SMUD. 389
088300 | Brodgett Exp Farest <& wuu 8 s ! o1 o 1961 NOAA 818 SCHNEIDERS ev] s 3§ 4s) o120 | 04 | o7t 218 us
085700 | Bive Canyon WA AP > poses 8 P e P 84y NOAA [ BLUE CANYON gv] sxo w | | 20| el v 12345 NWS, 00
13300 | Brushy Springs G $ D e 3 00 20 » 2951 NOAA
181200 | Cotfex O ' oas k] o8 120 st 1970 NOAA
191201 | Coltax Fire Station O o (] 08 2 st 969 owR
192200 | Coloma Lol m ® s 20 @ 961 owR 7t STATION LOCATED QUTSIDE AMERICAN RIVER WATERSHED
188500 | Coot ©- 1528 3 5 2 0 ‘953 NOAR 72 STATION LOGATED INSIDE WILDERNESS PRESERVATION AREA
:;;:: ';";’" P s o 3:; » :5 ‘:“o ; ::: ngv: /3 MEASUREMENT DATE NUMBERS INDICATE. 1. ON OR ABOUT 1 JANUARY. 2. ON OR ABOUT 3 FEBRUARY, ETC
S 1 1 k) 3l . 98 .
211300 | Forsom Dsm .-8_- 3% Y ) 12t 1 955 NOAR NOT CURRENTLY MEASURED
313400 | Foresthur RS, <] 1% 3 o = » <937 NOAA ** PERIOD OF RECORD TOD SHORT FOR AVERAGE WATER CONTENT CALCULATION ON SNOW SENSOR
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248100 | Gotd Run o 220 » © e 52 ) NOAA
269100 | Hetl ole 9 e 3 o4 20 2 1088 NOAA
420800 | lows Wit < 23956 » 08 12 0 o NOAA
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558800 | Michigan Biuft 8 .8 39 03 126 “ 1940 NOAA @ — SNOWCOUASE
659700 | Pacific House 440 38 s 126 » 194y NOAA
696000 | Piacervitle Red i 109 ') “ 2 Q| e NOAA z — AERIAL SNOW DEPTH MARKER
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696400 | Placerville Disp P1L L J l 1548 38 “ - 4 1969 NOAR @ — RADIO REFORTING SNOW SENSOR WITH SNOW COURSE
737000 | Repreea C | = E) 2 21 0o e NDAA
748900 | Robbs Pesk ® i s ] 5¢ 20 3 064 owA
763000 | Secramento WB AP k¢ 4 k4 38 31 2 k. 1838 NOAA
763300 | Secramento wB Cey o ] 38 35 E3] » 1049 ROAA
s29500 | Sy Pk &, w» 36 “ s 3% 1958 owR
833200 | Sod Speings It R » 1 2 ‘0 22 1840 NOAA
888100 | The Cedars o 5900 ¥» 35 -] 2 1948 OWR
910500 | Twin Lakes R S 7] v a2 20 02 1918 NOAA
981600 | Wrighe Lake o ' 6930 a ‘ 50 20 " EIvTy NOAA
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UNIMPAIRED MONTHLY FLOWS
AMERICAN RIVER AT FAIR OAKS

( FLOW IN 1000 ACRE-FEET)

WATER )

YEAR OoCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOTAL
1905 55 82 201 235 378 409 376 179 43 17 8 1,983
1906 9 12 16 446 330 870 720 927 955 390 63 25 4,763
1907 18 34 244 255 825 1,520 931 750 661 339 92 48 5717
1808 43 49 110 160 113 203 267 283 155 53 12 7 1,455
1909 24 26 37 1,494 863 397 476 585 455 143 37 17 4,554
1910 31 273 577 524 291 646 624 489 135 32 13 12 3,647
1911 21 32 98 853 589 798 898 892 1,055 197 28 18 5,479
1912 22 26 25 70 46 118 171 421 284 51 13 20 1,267
1913 15 87 37 97 71 107 359 444 151 38 17 9 1,432
1914 10 29 132 1,052 390 499 561 717 392 130 28 1 3,951
1915 20 22 42 95 512 286 507 954 478 109 24 13 3,062
1916 13 22 81 476 584 807 700 607 399 121 21 13 3,844
1917 38 39 124 98 407 275 549 633 531 103 23 12 2,832
1918 11 1 32 17 124 313 441 307 115 20 4 25 1,420
1919 58 © 48 48 42 361 314 562 594 96 17 9 8 2,157
1920 10 9 42 39 37 238 361 439 162 34 11 9 1,391
1921 35 152 272 473 316 534 . 432 527 372 76. 20 15 3,224
1922 25 47 136 118 37N 338 488 1,018 671 98 22 16 3,348
1923 31 63 399 268 175 218 566 613 278 97 22 22 2,752
1924 40 28 29 38 115 54 119 92 12 2 1 1 531
1925 14 57 99 94 604 319 606 603 258 66 20 17 2,757
1926 27 32 55 49 259 194 475 197 48 15 10 12 1,373
1927 22 174 138 223 770 441 727 602 412 76 23 20 3,628
1928 28 117 103 104 135 992 536 381 80 25 14 13 2,528
1929 22 34 43 44 102 150 214 341 158 30 10 8 1,156
1930 6 5 155 137 144 320 343 274 144 25 11 14 1,678
1931 16 34 20 53 70 132 156 118 39 8 4 6 655
1932 15 31 171 176 332 295 388 639 402 92 19 13 2,573
1933 23 31 43 48 55 143 238 352 329 39 15 9 1,325
1934 25 39 117 165 175 253 184 98 39 12 12 9 1,128
1935 13 70 72 174 145 209 804 647 345 62 17 13 2,571
1936 29 42 46 413 777 428 624 573 344 84 28 25 3,413
1937 30 34 42 55 349 409 507 667 217 54 19 18 2,401
1938 34 70 442 144 552 809 718 1,003 586 129 35 29 4,551
1939 42 57 61 67 86 236 310 159 47 10 7 6 1,088
1940 28 31 42 479 613 847 622 494 192 45 24 24 3.441
1941 26 56 - 264 359 485 461 452 703 276 81 28 21 3,212
1942 29 64 336 596 573 305 625 714 545 148 33 23 3,991
1943 22 163 293 706 392 946 599 439 258 78 22 15 3,932
1944 26 37 48 77 161 250 227 461 185 39 13 13 1,637
1945 28 130 142 11 566 259 408 550 272 65 17 16 2,564
1946 41 153 541 306 151 343 509 534 193 46 18 22 2,857
1947 34 99 103 65 174 295 284 242 86 17 11 9 1,419
1948 50 53 41 178 84 158 522 625 439 80 19 14 2,263
1949 28 50 73 67 101 364 507 518 155 23 11 10 1,907
1950 15 35 39 317 349 347 586 588 319 73 17 20 2,705
1951 57 979 1,067 594 434 433 425 457 149 38 18 16 4,667
1952 42 113 334 556 559 502 818 1,119 660 238 57 31 5,029
1953 28 ¢ 33 120 470 157 232 467 489 500 158 28 - 24 2,706
1954 34 63 87 140 220 451 547 358 104 27 15 21 2,067
1955 27 46 132 164 107 168 239 467 202 23 12 19 1,606
1956 31 46 1,250 963 338 319 410 747 411 110 29 23 4,677
1957 51 56 71 76 298 447 301 557 277 42 13 12 2,201
1958 43 58 118 182 618 562 860 1,041 520 120 32 26 4,180
1959 30 47 38 164 220 199 274 19 64 3 0 12 1,242
1960 20 25 29 74 360 435 359 275 104 6 0 0 1,687
1961 16 53 75 44 130 157 236 264 99 0 0 0 1,074
1962 8 25 68 66 428 253 546 403 221 41 13 8 2,080
1963 322 69 199 247 743 238 661 764 275 51 8 20 3,697
1964 47 213 97 175 120 133 202 390 180 22 9 1 1,679
1965 8 82 1,506 794 206 240 620 523 313 92 39 11 4,524
1966 18 93 101 143 121 236 416 260 35 0 0 2 1,425

- 1967 20 92 301 430 283 548 452 886 747 241 33 20 4,053
1968 26 52 87 150 443 291 279 235 81 5 14 4 1,667
1969 30 116 1563 1,102 514 370 682 934 464 112 20 27 4,524

1970 47 65 365 1,334 350 339 219 356 194 39 14 14 3,336
1971 28 196 37 302 222 399 424 549 418 106 25 17 3,057
1972 37 74 158 137 198 456 334 368 161 20 8 15 1,966
1973 43 114 249 606 410 370 417 625 199 30 13 29 3,105
1974 45 430 437 756 236 733 626 621 336 148 33 28 4,429
1975 38 49 70 107 261 440 326 733 500 102 30 20 2,676
1976 87 94 78 62 73 124 124 134 5 0 5 12 798
1977 24 9 1 19 24 36 64 86 42 0 0 0 305
1978 1 14 178 561 305 565 543 581 366 83 5 27 3,229
1979 12 28 49 201 230 364 375 634 160 30 3 8 2,094
1980 49 83 98 1,217 730 415 403 482 287 122 14 24 3,924
1981 23 33 64 97 142 258 285 212 33 0 0 0 1,147
1982 34 536 839 523 908 708 1,132 815 377 127 24 59 6,082
1983 152 288 579 486 710 1,182 626 979 949 377 92 71 6,491
1984 63 777 969 400 301 385 324 469 226 40 10 17 3,921
1985 47 192 124 83 148 212 423 269 67 0 0 23 1,588
1986 14 76 157 350 1,827 1,053 442 411 229 43 20 31 4,653

MEAN 34 98 204 315 347 403 465 520 291 75 19 17 2,788



HISTORICAL MONTHLY INFLOWS TO FOLSOM LAKE
Values in 1000's .of_A_cre Feet

WATER
YEAR . OCT | NOV I DEC I JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | TOTAL

1855 N/A N/A N/A N/A N/A 1641 2443 4832 2184 414 263 269 N/A

1956 35.8 48.7 12613 9771 3405 3346 4198 7708 4203 1145 292 283 47810
1957 53.4 61.8 70.8 775 3004 4552 3175 566.6 2932 574 220 214 2298
1958 453 608 1135 1725 5979 5793 8265 1,0423 65323 1298 405 292 4,206.1
1959 34.3 46.2 37.2 1603 2141 1968 277.7 198.1 73.8 19.4 114 2186 12920
1960 26.6 23.6 285 730 3613 4417 3566 276.3 1186 26.8 148 131 1,761
1961 23.4 54.2 70.8 453 1285 1576 2370 267.4 120.1 34.5 248 171 1,180.7
1962 19.2 33.1 739 696 4233 2513 5423 3984 2377 581 36.7 278 21714

1963 324.7 708 1826 2441 6828 2169 613.7 6604 2788 644 235 243 3,386.8
1964 1044 2443 1460 2180 131.0 1249 2559 3256 180.1 758 649 433 19142

1965 29.3 99.2 1,3284 7875 3240 2413 5589.2 4807 2715 1382 897 730 44221
1966 80.7 107.1 1523 169.8 133.7 1988 2673 1747 794 529 541 459 1,5165
1967 52.6 929 2938 4353 2935 5177 4779 7124 5824 2827 1463 99.8 3,987.4
1968 93.0 1249 1521 1758 349.6 2314 1982 1726 1168 728 86.1 76.0 18445
1969 947 1372 1850 9932 5912 4572 6088 6539 3860 170.7 1469 1243 4,5493

1970 1084 1413 3263 1,128.2 3918 3355 2049 2336 1914 1039 1239 90.7 33799
1971 1019 209.8 4276 3330 240.7 3341 3019 3543 3136 169.7 1437 1111 3,0415
1972 1049 963 191.2 2015 2259 3028 2418 2275 1404 994 1364 998 20679
1973 1034 1399 2526 5954 4530 4079 3065 3749 1728 925 937 1009 3,0934
1974 90.8 350.2 4480 6835 2846 699.3 5920 4947 3290 1773 1322 1266 44083
1975 1124 120.0 1158 1584 2701 4225 3408 5057 3483 1385 1197 1334 2,785.6
1976 12562 935 1159 1000 1344 1538 833 89.1 424 634 657 754 1,142.2

1977 58.0 260 273 29.1 214 327 349 4341 254 114 241 241 357.6
1978 20.7 189 1295 4995 3045 4966 4729 4593 2568 1203 103.2 81.2 29635
1979 50.1 876 829 2291 2653 3351 2983 4286 1543 1179 1144 1133 22767
1980 888 100.1 1448 9869 7115 4749 4031 4067 2370 1798 109.1 129.2 3,971.9
1981 836 1024 1444 1306 1375 2346 188.7 1305 643 668 612 672 14118
1982 625 3840 7271 598.1 8509 7157 1,0868 769.4 4002 2151 163.6 1402 6,134

1983 165.5 3185 6021 4911 7434 1,1965 6810 8221 7739 4057 1874 1542 65412
1984 119.8 629.1 9342 4637 3589 3998 3327 3376 2085 1187 12907 1265 4,159.2
1985 829 1908 1686 1086 1748 2033 2755 170.7 941 1048 105.7 1164 1,79.2
1986 54.1 85.7 1749 2909 1,621.3 9662 3957 3657 2495 1219 1213 1261 45733

MEAN 823 138.7 2939 3751 3891 3838 3889 4187 2471 1140 860 77.8 29954
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ELEVATION, in feet above MSL
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NOTES .

THIS FLOOD ASSUMES:
a. Initial release of 20,000 cfs.

b. Inflow hydrograph to Folsom reduced by 47,000 ocro;fu'
to reflect effective upstream storage.
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02 3ivid

ANNUAL MAXIMUM SNOWMELT FLOWS
AMERICAN RIVER AT FAIR OAKS
UNREGULATED CONDITION

(FLOWS IN CFS)

WATER 1-DAY 3-DAY 7-DAY 15-DAY 30-DAY 60-DAY 90-DAY 120-DAY
YEAR | DATE | FLOW [ DATE [ FLOW [ DATE | FLOW | DATE | FLOW | DATE | FLOW | DATE | FLOW | DATE | FLOW | DATE | FLOW
1905 17 May 9,080 16May 8627 15May 7917 14May 6855 1May 6221 1May 4,645 1May 3,341 1May 2,578
1906 28 May 26,600 27 May 23,000 5May 19,343 10Jun 18,046 26May 17,890 27 Apr 15,852 1Apr 14,482 1Apr 12530
1907 15Apr 21,000 13Apr 20,066 13Apr 18214 11 Apr 17,373 1Apr 15643 1Apr 13911 1Apr 13007 1Apr 11,211
1908 14 Apr 7,030 12Apr 6610 11Apr 5961 11Apr 5566 11Apr 5,121 11Apr 4,626 15Mar 4,222 1t Mar 3,684
1909 4May 13,000 9May 12400 4May 11,971 28 Apr 11,423 18 Apr 10,690 16 Apr 9,644 2Apr 8433 2Apr 6,917
1810 21 Apr 12,400 20 Apr 12,900 21 Apr 11,928 15Apr 11,388 2Apr 10,503 29Mar 9367 29Mar 7,241 29Mar 5573
1911 6Jun 23800 11Jun 24400 10Jun 23,443 5Jun 22906 22May 20,270 23 Apr 17,201 15Apr 13,975 15Apr 10,839
1912 2Jun 11,300 2Jun 10,433 30May 9,424 25May 8,206 9May 7,835 24Apr 6,102 28Mar 4,903 10Mar 4,106
1913 27 Apr 10,900 26 Apr 9360 23 Apr 8041 6May B,158 26Apr 7,538 3Apr 6,677 22Mar 5432 3Mar 4,445
1914 20'/Apr 16,000 14 Apr 14,233 14 Apr 13,628 4May 12613 3May 11,858 SApr 10,740 6Mar 9796 1Mar 9,039
1915 18 May 20,600 18 May 18,433 18May 14.971 18 May 14,387 18 May 12,425 18May 8,027 18May 5595 18May 4,264
1916  6May 17,000 4May 15900 2May 13,957 24 Apr 13,280 B8Apr 12,490 28 Mar 11,079 28 Mar 9,788 28 Mar 7,965
1917 14May 15500 13May 14,367 9May 13,628 4May 12,167 6May 10,588 1May 9721 1May 7,086 1May 5413
1918 23 Apr 9600 22Apr 9,000 1May 8,400 22Apr 8300 16Apr 7,080 16Apr 5,130 16Apr 3,687 16Apr 2,801
1919 1May 16,200 1May 15667 29 Apr 14,543 23 Apr 12,669 18 Apr 11,265 30Mar 9,736 23 Mar 7,535 23 Mar 5,767
1920 19 May 11,400 18May 10,800 16May 9,997 8May 8309 27 Apr 7,411 16Apr 6,447 16Apr 4,753 16Apr 3,619
1921 14May 13,800 13May 12,633 11May 10,763 13May 9,282 29 Apr 8934 18Apr 8,300 21 Mar 7,924 21Mar 6,566
1922 18 May 23,200 18May 22,167 15May 20,814 14May 18,260 7May 17,297 23 Apr 14,884 4 Apr 11,965 4Apr 9,327
1923 10May 14,900 8May 13,833 6May 12,357 5May 11,877 28 Apr 10,141 10Apr 9,032 10Apr 7,342 10Apr 5,761
1924 9Apr 2930 9Apr 2,780 BApr 2760 B8Apr 2393 B8Apr 2,246 25Mar 1798 1Mar 1471 1Mar 1,161
1926 5May 15500 4May 15033 2May 13,486 25Apr 11,752 26 Apr 10,220 20 Apr 8,405 20 Apr 6375 20Apr 4,899
1926 14 Apr 8,960 13Apr 8273 12Apr 7,674 12Apr 6,603 12Apr 5903 12Apr 4,005 12Apr 2830 12Apr 2,173
1927 28 Apr 17,600 25Apr 16,433 24 Apr 14,914 23 Apr 12,927 21 Apr 12,107 20Apr 9,883 10Apr 8,125 10Apr 6,333
1928 1 May 11,800 30Apr 10,733 27 Apr ~ 9,310 28Apr 9,037 16Apr 7,744 16Apr 5412 16Apr 3,853 16Apr 2,964
1929  4May 7200 3May 6,833 3May 6657 3May 6613 26Apr 6,082 29Mar 4,701 23Mar 4,098 17 Mar 3,425
1930 14 Apr 7,580 22Apr 7,580 19Apr 6,954 13 Apr 6,351 27Mar 6,003 25Mar 5,286 12Mar 4,759 12Mar 3,977
1931 29Apr 3,880 28Apr 3,760 27 Apr 3,543 22Apr 3,149 8Apr 2,842 20Mar 2,550 20Mar 2,000 20Mar 1,599
1932 12May 14,800 11 May 14,200 11May 13,814 8May 12,471 1May 10,554 16Apr 8,762 28Mar 7,984 24 Mar 6,718
1933  30May 12,700 29 May 12,067 27 May 10,803 26May 9,153 19May 7,876 22Apr 6,073 28Mar 5205 4Mar 4,447
1934 24 Apr 3,700 7Apr 3340 B8Apr 3,288 7Apr 3,121 T7Apr 2905 7Apr 2063 7Apr 1575 T7Apr 1,227
1935 23May 12,700 22May 12,633 22May 12,143 9May 10,796 7May 10,674 1May 8306 1May 5900 1May 4,495
1936 18 Apr 14,400 16 Apr 14,267 16 Apr 13,643 12Apr 12733 15Apr 11,313 10Apr 9,846 8Apr 8,162 B8Apr 6,388
1937 15May 15,900 13 May 15,367 12May 13,771 3 May 12,061 19Apr 11,173 1Apr 9,759 1Apr 7,771 1Apr 6,062
1938  15May 27,200 14 May 26,400 12May 23,114 13 May 19,420 10May 17,790 12Apr 15256 8Apr 12,422 B8Apr 9,706
1939 3Apr 7380 3Apr 7,187 3Apr 7,014 1Apr 6,180 21Mar 5,754 14Mar 4,617 13Mar 3,742 13Mar 2,924
1940  12May 11,300 11 May 10933 10Mav 10.044 6Apr 9547 6Apr 8849 6Apr 8200 6Apr 6363 6Apr 4.932
1941 13 May 18,000 12May 16,767 8May 14,785 4May 13626 29Apr 11696 9Apr 9,260 9Apr 7,383 9Apr 5772
1942 26 May 22,800 24 May 18,400 21 May 16,914 15May 13,784 18 May 12,532 13Apr 11,286 9Apr 9980 9Apr 7.869
1943  2May 13,200 2May 11,367 30 Apr 10,441 30Apr 8754 30Apr 7,297 30Apr 5953 30Apr 4,435 30Apr 3,422
1944  8May 10,900 7May 10,533 5May 9863 2May 8980 1May 7,573 12Apr 5917 11Mar 5087 9Mar 4,356
1945  4May 13,900 3May 13,433 2May 13,271 28 Apr 12,500 19 Apr 11,098 17Apr 8,318 1Apr 6,867 1Apr 5434
1946 26 Apr 13,300 25Apr 12633 24 Apr 12,057 24 Apr 11,880 16 Apr 10,822 7Apr 8636 SApr 6690 5Apr 5,182
1947 3May 7,900 3May 7583 2May 6913 26Apr 5527 10Apr 5282 16Mar 4,847 16Mar 4,081 16Mar 3,216
1948 27 May 14,800 25May 13,867 13May 11,830 13May 11,199 6May 10,561 11May 7,770 11May 5415 11May 4,130
1949 15May 14,500 23 Apr 13,633 22 Apr 12,443 15Apr 11,344 17 Apr 10,483 6Apr 8,629 11Mar 7,343 10Mar 5,941
1950 22 Apr 14,600 21Apr 13,867 20 Apr 12,714 15May 11,560 9May 10,046 5Apr 9,931 26Mar 8544 26 Mar 6,871
1951 1t May 10,800 10May 9,740 10Apr 9,215 6Apr 8,296 29Apr 7,571 30Mar 7,359 12Mar 6,734 12Mar 5,503
1952 28 May 21,700 27 May 20,400 23May 19,800 18May 19,360 8 May 18,376 13 Apr 16,845 27 Mar 14,699 21 Mar 12,446
1953  7Jun 13,200 18Jun 11,967 15Jun 10,340 7Jun 9,610 29May 8,492 27 Apr 9,067 27 Apr 7,202 27 Apr 5,539
1954 18 Apr 10,800 17 Apr 10,453 17 Apr 10,123 15Apr 9,753 10Apr 8,658 11Apr 6,417 11Apr 4,702 11Apr 3,611
1956 9 May 10,528 21 May 10,120 7May 9,850 9May 8584 5May 7,786 16Apr 6,400 20Mar 5320 1Mar 4,512
1956 23 May 17,396 22May 16,161 20 May 14,779 17 May 12,964 9May 11,370 9May 8,368 9May 6019 9May 4,626
1967  2Jun 9,995 26May 9,615 27 May 9,343 24May 8,781 24May 6,423 24May 3,812 24May 2,635 24 May 2,014
1968 23 May 22,827 22May 21,374 18 May 20,727 10May 18,459 3May 17,154 11 Apr 14,382 11 Apr 11,717 11 Mar 12,336
19569 6Apr 6,260 O5Apr 6,105 2Apr 5540 31Mar 5025 2Apr 4631 18Mar 4,036 1Mar 3675 1Mar 3,056
1960 7 Apr 9,551 6Apr 9,038 5Apr 8,539 27Mar 7,978 20Mar 7,106 18Mar 6,040 17 Mar 5,153 17 Mar 3,984
1961 4Apr 6914 3Apr 6455 2Apr 5417 10May 4,926 28 Apr 4,425 30 Mar 4,155 30Mar 3,414 30Mar 2,543
1962 15Apr 13,018 14 Apr 12,273 13Apr 11,5400 6Apr 10,265 11 Apr 9,814 27Mar 7,908 23Mar 6,731 12Mar 5,530
1963 20May 16,430 19May 15,249 18 May 14,510 16May 13,051 1May 12,493 20Apr 9,595 20 Apr 6,987 20Apr 5,305
1964 13May 9,205 13May 8967 13May 8,886 11May 7,987 28Apr 6583 12Apr 5720 22Mar 4,960 1Mar 4,164
1965 30 Apr 16,190 29 Apr 15,629 25Apr 14,514 23 Apr 12,192 23 Apr 10,476 23 Apr 8,390 23 Apr 6,381 23 Apr 4,989
1966 2Apr 8658 1Apr 8414 2Apr 8,169 30Mar 7,963 30Mar 7,110 14Mar 6,094 1Mar 5073 1Mar 3984
1967 23 May 24,551 22May 24,011 20May 22,572 16 May 19,698 16 May 15,751 13May 13,225 13May 9,375 13May 7,124
1968 1Apr 6,669 1Apr 6,349 30Mar 5745 1Apr 5479 21Mar 4872 25May 4,437 21Mar 3,744 21 Mar 2,884
1969 12May 21,952 11May 20,532 9May 19,147 7May 17,318 7 May 15,543 12Apr 13,456 25Mar 11,964 11 Mar 9,911
1970 19May 8,690 18May 7,943 16May 7,318 16May 6,710 4May 5961 8Apr 4,868 14Mar 4,784 14Mar 4,086
1971 12May 11,931 15May 11,615 11May 11,454 12May 10,058 30Apr 9,002 30Apr 8,073 1Apr 7,748 1Apr 6,282
1972 16May 7,761 4May 7618 1May 7,040 3May 6,752 26Apr 6,039 26Apr 4,791 26Apr 3,356 26 Apr 2,550
1973 14 May 14,817 14May 14,544 14May 14,314 11 May 12,265 26Apr 10,690 7 Apr 8,899 26 Mar . 7,159 26 Mar 5,553
1974 10May 14,229 8May 13,916 7 May 12,962 2May 11,728 3May 10,160 7Apr 9,364 7Apr 7,707 7Apr 6,343
1975 19 May 16,929 18May 16,254 14 May 15,749 14 May 14,191 11 May 13,863 28 Apr 10,438 28 Apr 7,670 28 Apr 5,872
1976 4May 3786 2May 3506 4May 3225 1May 3,085 19Apr 2817 19Mar 2278 7Mar 1949 7Mar 1482
1977 . 10Jun 2358 27May 2,090 22May 1,841 14May 1679 6May 1,507 7Apr 1,343 14Mar 1,152 1Mar 961
1978 15May 12,782 14May 12,399 10May 11,549 3May 10456 2May 9,435 1May 7,912 1May 5763 1May 4,359
1979 6 May 13,306 17May 13,029 16May 12,626 14May 11,472 1May 10455 1May 6,652 1May 4606 1May 3,465
1980 S5May 11,552 S5May 11,193 2May 10,764 26 Apr 10,059 14Apr 8,813 5Apr 7,457 5Apr 6561 16Mar 5,881
1981 25Apr 8,432 24Apr 7,795 23 Apr 6,559 19Apr 6,173 6Apr 5,153 29Mar 4,230 29 Mar 3,153 29 Mar 2,306
1982 4May 17,268 3May 16,987 2May 16,392 24 Apr 15657 19 Apr 14,255 19 Apr 11,743 19 Apr 9,197 19 Apr 7,088
1983 30May 26,398 28May 26,061 25May 24,714 21May 21,704 20 May 19,857 28 Apr 16,399 1Apr 14,189 1Apr 12,273
1984 14May 10,722 13May 10,307 10May 9,352 11May 8354 9May 7,672 8May 5245 8May 3638 8May 2774
1985 15Apr 10,783 15Apr 10,369 11 Apr 9,493 4Apr 9,027 4Apr 7,258 1Apr 5784 1Apr 4,25 1Apr 3,190
1986 1Apr 11,845 31Mar 11,716 28 Mar 11,051 20Mar 10,617 20Mar 9,012 20Mar 7,701 20Mar 7,125 20 Mar 5,718
COMPUTED STATISTICS
YEARS RECORD g2 ! 82 ! 82 ' 82 ' 82 82 82 82
LOG MEAN 4.081 4.057 4.024 3.984 3.937 3.855 3.762 3.664
LOG STD.DEV. 0.211 0212, - 0.212 0.211 0.211 0.218 0.226 0.235
SKEW -0.999 -1.059 -1.060 -1.090 -0.992 -0.842 -0.673 -0.533
ADOPTED STATISTICS
LOG MEAN 4.089 4.066 4.033 3.993 3.946 3.864 3.771 3.673
LOG STD.DEV. 0.192 0.193 0.196 0.198 0.201 0.207 0.213 0.219
SKEW -0.800 -0.800 -0.800 -0.800 -0.700 -0.600 -0.500 -0.400



ANNUAL MAXIMUM RAIN FLOODS
AMERICAN R!VER AT FAIR OAKS
UNREGULATED CONDITIONS

(FLOWS IN CFS)

WATER PEAK 1-DAY Q:?AY 5-DAY 7-DAY 10-DAY 15-DAY 30-DAY
YEAR DATE | FLOW | DATE | FLOW | DATE | FLOW | DATE | FLOW | DATE | FLOW | DATE | FLOW | DATE | FLOW | DATE | FLOW

12 31vid

1905 19MAR 24200 19MAR 21,200 19MAR 13,700 19MAR 11,300 19MAR 10,300 19MAR 9,660 17MAR 8550 4MAR 6430

1906 18JAN 59700 19JAN 44500 17JAN 36,700 16JAN 29,000 14JAN 23,900 23MAR 21,100 22MAR 18,600 7 MAR 15400
1807 19MAR 156,000 19MAR 105000 19MAR 87,800 1BMAR 78500 17 MAR 65900 17 MAR 55000 17MAR 41800 1MAR 25,100
1908 27DEC 10,300 23 JAN 6,570 22 JAN 6,180 21 JAN 5,740 21 JAN 4500 20JAN 4,180 21 JAN 3670 27DEC 2,960

1909 14JAN 119,000 14JAN 98,000 14JAN 87,200 14JAN 70,300 14JAN 59,100 14JAN 53,800 12JAN 41500 14JAN 28,900
1910 2DEC 47,000 1DEC 23,700 30DEC 20,200 30DEC 18,200 2DEC 15800 21NOV 13600 21NOV 11,000
1911 31JAN 81,300 31JAN 69,100 "30JAN 57,300 20JAN 43300 29JAN 36,100 24JAN 30900 24JAN 25500 11JAN 19,100
1912 7 MAR 4490 6 MAR 3,260 6 MAR 2,940 6MAR 2650 6MAR 2520 6MAR 2320 20FEB 1,630
1913 7 NOV 8,210 6 NOV 6,600 BNOV 4940 6NOV 4,020 SNOV 3,170 15JAN 2470 15JAN 1.870
1914 1JAN 74100 1JAN 57700 24JAN 41900 22JAN 37,600 22JAN 33600 22JAN 26600 14JAN 22400 31DEC 18,300
1915 12MAY 39,900 2FEB 23100 1FEB 17800 1FEB 13500 1FEB 11,100 1FEB 12,000 31JAN 9,940 1 FEB 8,970
1916 3JAN 40,700 20 MAR 33,200 20MAR 25630 19MAR 21600 18MAR 19,000 14 MAR 16,900 4FEB 11,400 7FEB 10,900
1917 25FEB 42300 25FEB 37600 24FEB 27,000 21FEB 24400 21FEB 22200 20FEB 18,200 1SFEB 13800 20FEB 8,950
1918 12 MAR 11,300 11 MAR 7570 11 MAR 6,260 11 MAR 5560 11 MAR 5990 11 MAR 5,870 11 MAR 4,990
1919 11FEB 67,500 11FEB 45000 10FEB 26,100 10FEB 18800 10FEB 14,900 9FEB 11,700 9 FEB 9,030 9 FEB 7,430
1920 16 APR 15100 16APR 18800 15APR 12800 15APR 10,700 15APR 9490 14 APR 8.390 10 APR 7,340 22 MAR 5,720
1921 18 JAN 39,200 18 JAN 32,800 18 JAN 22,400 18 JAN 17,100 18JAN 14100 18JAN 11,700 1B8JAN 10,900 5 MAR 8,880
1922 20FEB 31,600 20FEB 22200 18FEB 17,500 18FEB 14,200 18FEB 11,700 1BFEB 10600 18FEB 8,890 9 FEB 7,220
1923 13DEC 39000 13DEC 29,800 12DEC 23400° 11DEC 19400 11DEC 16,000 11DEC 12500 31MAR 10,600 15MAR 6,930
1924 8 FEB 14,000 8 FEB 10,600 7 FEB - 7,360 7 FEB 5,560 7 FEB 4,490 7 FEB 3,660 7 FEB 2,910 6 FEB 2,000
1925 6 FEB 99,500 6 FEB 68,200 5 FEB 40,200 5 FEB 30,100 5FEB 24,300 5FEB 20600 - S5FEB 15,900 5FEB 10,900
1926 6 APR 27,400 6 APR 22,700 6 APR 18,500 5 APR 16,400 5APR 14,300 3APR 11,300 29 MAR 8,440 14 MAR 5,950
1927 21FEB 67,700 21FEB 48200 21FEB 38700 18FEB 32,160 18FEB 29300 16FEB 25100 15FEB 20,500 15FEB 14,000
1928 25 MAR 163,000 25MAR 119,000 25 MAR 98,200 24 MAR 73,300 24 MAR 58,700 24MAR 45100 23MAR 34000 23MAR 21,300
1929 4FEB 14800 4 FEB 7900 4FEB 5600 3FEB 4,470 3FEB 3,510 2 FEB 2,680 2 FEB 1,780
1930 5 MAR 24400 5MAR 18.800 4 MAR 13.700 4 MAR 109800 4 MAR 9.030 4 MAR 7.480 4 MAR 6.160 18 FEB 4,580
1931 18 MAR 9,900 19 MAR 7920 19 MAR 5,390 18 MAR 4,700 18 MAR 4,240 18 MAR 3,660 12 MAR 3,120 .= 2MAR 2,180
1932 7FEB 21,100 7FEB 18900 7FEB 16300 6FEB 14300 6FEB 12400 6 FEB 10,200 31 JAN 8,230 31 JAN 5,740
1933 17 MAR 4,960 17 MAR 3,740 17 MAR 3,240 13 MAR 3,160 13 MAR 2,860 17 MAR 2,800 2 MAR 2,370
1934 1 JAN 22,600 2 JAN 13,300 1 JAN 10,400 30 DEC 8,580 30DEC 7,200 30DEC 5800 29 DEC 4470 29DEC 2,990
1935 8APR 52900 B8APR 49300 B8APR 29100 7APR 22200 4APR 19,500 8 APR 18,400 8APR 16,500 3APR 13,800
1936 22FEB 58300 22FEB 46400 22FEB 34400 21FEB 27,700 21FEB 23500 14FEB 22300 12FEB 21,700 12FEB 14,800
1937 21MAR 33000 14FEB 22500 5FEB 17,700 21 MAR 13,200 20 MAR 11,600 20MAR 10,100 12 MAR 8,950 12 MAR 7,920
1938 11DEC 114000 11DEC 81,100 10DEC 47500 10DEC 32800 10DEC 25000 10DEC 18600 1FEB 13,500 1FEB 10,400
1939 9 MAR 10,900 9 MAR 8,500 9 MAR 5650 9 MAR 4,380 9 MAR 3,890 6 MAR 3,270 1 MAR 2540 14FEB 2,000
1940 30 MAR 88,200 30MAR 69,600 30MAR 53,500 27 MAR 44,100 27 MAR 38600 26MAR 31,300 26 MAR 24400 26 MAR 16,900
1941 27DEC 38,800 11FEB 26,900 11FEB 21,300 10 FEB 17,700 1OFEB 15200 10FEB 13,200 10FEB 11800 10FEB 10,800
1942 27 JAN 83,200 27JAN 54600 26JAN 40,300 25JAN 34000 25JAN 28,000 25JAN 23,000 25JAN 23400 24JAN 15500
1943 22 JAN 152,000 22 JAN 73800 21JAN 53000 21JAN 40,800 21JAN 33100 6MAR 28400 6MAR 22900 6MAR 16,000
1944 4MAR 20,100 4MAR 12400 4 MAR 9230 29FEB 7940 29FEB 7,850 29 FEB 6,590 29 FEB 5760 29FEB 4,380
1945 2FEB 94400 2FEB 70900 2FEB 40700 1FEB 29,300 1FEB 23,700 1FEB 19,100 1FEB 15,000 1 FEB 9,740
1946 22DEC 422200 22DEC 32400 28DEC 25500 22DEC 23,200 22DEC 22,100 22DEC 22300 22DEC 18000 21DEC 11,600
1947 13FEB 279800 13FEB 20,100 12FEB 12400 12FEB 9,410 12FEB 7,650 10 MAR 6,610 10 MAR 5870 10 MAR 5,300
1948 17APR 21,000 17APR 17600 17APR 15200 17APR 13,700 17APR 13,300 17APR 12100 16APR 11300 17APR 10,500
1949 3MAR 37500 3MAR 25500 3MAR 15600 3MAR 11300 2MAR 9,1M0 3 MAR 8,120 3 MAR 7.420 2 MAR 6,030
1950 23JAN 34400 6FEB 22800 22JAN 20,100 4FEB 15400 18JAN 13900 17JAN 12300 17 JAN 9,810 17 JAN 8,950
1951 21 NOV 180,000 21 NOV 132,000 19NOV 108,000 18NOV 80900 18NOV 61,800 18NOV 45200 18NOV 31,700 18NOV 30,600
1952 2FEB 37200 2FEB 30500 2FEB 20,800 12JAN 18800 12JAN 16600 25JAN 14600 12JAN 12700 12JAN 12,000
1953 28 APR 48400 28APR 27600 27APR 20800 26 APR 17,300 24 APR 15600 23APR 14000 23APR 12400 22APR 10,400
1954 9MAR 42600 10MAR 36500 9MAR 26100 9MAR 19900 9MAR 16,100 9MAR 13200 9MAR 10,700 9 MAR 8,920
1955 2 JAN 10,800 2 JAN 8,710 1 JAN 6,780 1 JAN 5,190 4DEC 4,440 3DEC 4,120 3DEC 3,280 31DEC 2,690
1956 23 DEC 219,000 23 DEC 189,000 24 DEC 127,000 22DEC 89,800 21DEC 71,000 19DEC 56200 19DEC 40,600 18DEC 28200
1957 25FEB 42000 25FEB 31100 24FEB 21,000 24FEB 17,100 23FEB 14,300 25FEB 14400 24FEB 13,400 22FEB 9,650
1958 3APR 54000 3APR 42300 1APR 33600 30MAR 27900 30MAR 25300 30MAR 21500 21MAR 19,000 16MAR 14,900
1959 17FEB 20,000 17FEB 15400 17FEB 12,300 16FEB 10400 16FEB 8,850 16 FEB 7,110 16FEB 5880 16 FEB 4,590
1960 8 FEB 75,000 8 FEB 63,000 8 FEB 34,800 8 FEB 23,800 B8FEB 18,200 7FEB 13,700 2FEB 10,100 8 FEB 7.150
1961 11 FEB 8000 11FEB 5950 10FEB 5760 10 FEB 4680 10FEB 4060 10FEB 3.440 1FEB 2,970 31 JAN 2,300
1962 i0FEB 40,000 10FEB 35200 14FEB 20,700 10FEB 19,100 10FEB 19,700 SFEB 16,800 9FEB 12,700 9 FEB 8,750
1963 1 FEB 240,000 1FEB 153,000 31 JAN 93,900 31 JAN 64,000 31JAN 48100 31JAN 36,700 31JAN 26,700 30JAN 15,500
1964 1S NOV 24000 21 JAN 13,400 20 JAN 9,560 20 JAN 7650 19 JAN 6,450 15NOV 5660 19 JAN 4550 18 JAN 3,400
1965 23DEC 260,000 23DEC 183,000 22 DEC 140,000 22DEC 106,000 21 DEC 87,700 21DEC 68300 21DEC 50500 20DEC 33,100
1966 29 DEC 6,500 29 DEC 5720 29 DEC 5430 29 DEC 4,400 28DEC 3,830 29DEC 4090 28 DEC 3,630 25DEC 2,700
1967 16 MAR 46,000 17 MAR 36,200 16 MAR 29800 16 MAR 23,800 16 MAR 20,100 16MAR 17,100 16MAR 13,700 16 MAR 10,900
1968 20FEB 30,000 21FEB 24700 20FEB 22,300 20FEB 20600 20FEB 17900 18FEB 15200 18FEB 12400 17FEB 8,710
1969 21 JAN 120,000 21 JAN 83,500 20 JAN 71,800 19 JAN 54400 20JAN 49500 19JAN 42800 19JAN 32400 19JAN 21,000
1970 22 JAN 122,000 22 JAN 88,300 21 JAN 68,800 21 JAN 54500 17JAN 49600 16JAN 46,100 14JAN 38,600 10JAN 23,500
1971 26 MAR 48,000 26 MAR 34,100 26 MAR 25300 26 MAR 19800 26 MAR 16,900 25MAR 14,200 25MAR 12,300 24 MAR 9,910
1972 4 MAR 12,000 4 MAR 10,000 4 MAR 9590 3 MAR 8920 4 MAR 8,820 3 MAR 8,860 4 MAR 8,470 25FEB 7,820
1973 12 JAN 69,000 12 JAN 49300 12 JAN 31,200 12 JAN 27,100 12JAN 25700 11JAN 21,900 9JAN 16,800 12JAN 11,100
1974 17 JAN 55000 17JAN 40600 17JAN 35500 .16 JAN 31400 15JAN 28110 15JAN 23300 13JAN 18,100 27DEC 14,700
1975 25MAR 46,000 25 MAR 30,000 25 MAR 20,800 25MAR 15900 22MAR 13,500 22MAR 11,400 21 MAR -9 620 7 MAR 7,600
1976 270CT 15000 270CT 10,400 26 OCT 5970 26 OCT 4410 26 0CT 3660 260CT 2,870 270CT 2,450 26 OCT 2,150
1977 22 FEB 2,500 22 FEB 1,720 22 FEB 1,550 21FEB 1,130 19FEB 950 22 FEB 910 1BFEB 750 20FEB 650
1978 17JAN 40,000 17 JAN 31,200 15JAN 25800 14JAN 21800 14JAN 18,800 10JAN 15500 5JAN 14,000 28DEC 10,200
1979 12JAN 33,000 12JAN 18300 11JAN 15600 11JAN 12,100 11 JAN 9,670 14 FEB 7,480 15FEB 6,880 16FEB .6,480
1980 14 JAN 175,000 14 JAN 125000 13 JAN 97,800 12 JAN 78,200 12JAN 63,800 12 JAN 48 600 10JAN 35400 31DEC 20 400
1981 26 MAR 20,000 26 MAR 15,500 25 MAR 11,200 24 MAR 8,830 22 MAR 7,780 19MAR - 7,440 14 MAR 5700 27FEB 3,970
1982 . 16 FEB 152,000 16FEB 113,000 15FEB 78,900 15FEB 56,700 15FEB 45300 14FEB 36,100 14FEB 27,400 14FEB 19,700
1983 13MAR 93,000 13MAR 68800 13MAR 48600 12MAR 36500 12MAR 31,100 10MAR 26,100 1MAR 24300 26FEB 19,800
1984 26 DEC 88,000 26 DEC 65200 25DEC 54,000 25DEC 42400 25DEC 37,000 24DEC 30,700 24DEC 23900 10DEC 17,200
1985 8FEB 17,000 8FEB:- 13500 B8FEB 8440 BFEB 6,360 BFEB 5,310 8 FEB 4,300 8 FEB 3,550 B FEB 3,070
1986 18FEB 255,000 1BFEB 204000 17FEB 162000 16FEB 125000 15FEB 98400 14FEB 75500 14FEB 55900 14FEB 39,700
RAIN FLOOD
1-Day 3-Day 5-Day 7-Day 10-Day 15-Day 30-Day
COMPUTED STATISTICS
i ] L] ¥ 1§
YEARS RECORD 82 82 82 82 82 82 82
LOG MEAN 4,478 4.346 4.250 4.182 4129 4114 3.910
LOG STD.DEV. 0.417 0.412 0.405 0.399 0.387 0.376 0.361
SKEW -0.262 -0,139 -0.219 -0.273 -0.310 -0.416 -0.545

_ ADOPTED STATISTICS
EQ. YEARS . 82 82 82 82 82 82 82

LOG MEAN 4.493 4.360 4.265 4.197 4.129 4.045 3.924
LOG STD.DEV. 0.404 0.390 0.380 0.373 0.366 0.358 0.345

SKEW 0.000 0.000 0.000 -0.100 -0.100 -0.200 -0.400
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Flow in c.f.s.

ixceedence frequency per hundred years
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103
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Notes:

1. The project curves, to the 50 year event, reflects PEAK FLOW FREQUENCY CURVE
32 years of record (1955-1986).

2, The remaining portion of the curve reflect the REGULATED CONDITIONS
results of hypothetical flood routings as represented AMERICAN RIVER AT FAIR QAKS
by the plotted points.

3. The hypothetical routings used the present authorized U.S. ARMY CORPS OF ENGINEERS

flood operation of Folsom Danm. SACRAMENTO DISTRICT
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RESERVOIR STAGE, in feet MSL

Exceedence frequency per hundred years
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AMERICAN RIVER, CALIFORNIA
CURVE BASED ON HISTORICAL OPERATION ;
FOLSOM LAKE
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U.S. ARMY CORPS OF ENGINEERS
SACRAMENTO DISTRICT
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STAGE, in feet, MSL

480 P =
470 |=———7—F = :

T e e o

" ICONSERVATION POOL —i——== .

420 =

T —— e T
R . {

.....

360

350

i

= e et St
e

340

330 k

20 30 40 50

 Percent of time Stage is equalled or exceeded

Period of record: 1956 to 1968

60

80

FOLSOM DAM AND LAKE
AMERICAN RIVER, CALIFORNIA

STAGE DURATION CURVE

U.S. ARMY CORPS OF ENGINEERS




1100

- PN
2\

800

/ A\
SRS /AmA
Lol L=/ NN
g e T A / \\ N
é I ‘/ // \
- % N

300
7

200 /

95%

100

ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

NOTE.
Indicated value is percentage of years that the storage is exceeded on a given date,
based on daily storage records for the water years 1956 - 1986,

FOLSOM DAM AND LAKE
AMERICAN RIVER, CALIFORNIA

SEASONAL VARIATION
OF STORAGE FREQUENCY

U.S. ARMY CORPS OF ENGINEERS
SACRAMENTO DISTRICT

PLATE 27



FLOW, in {000 cfs

in {000 cfs

FLOW

-
H
. oo
'/-....-..-...-- ne 'NJ’-P._ .4,_\\ 8
7 ™~ -~ i 8 828 o
| ; ~ — . o
X / N » ~ S
| ‘ . /. L‘\._\_ " N ” = \-\_ (o]
Yy red ) ot _— 550 -—t
N . ’ S ‘-""—-H.-""--.__,-'f — -._.\5._‘_ /, \_‘__‘H py
Ve i R ' » Y W S £
- s i 275 ui
Rl -~ ; —
~ e e B | PEAK INFLOW, 23DEC 1955 v ¢
A 189,070 cfs ps
100 : . o o
5
75
50 B
25 h
FATS l | ) —
L Aol L L L L Ao bl
JAN FEB MAR APR HAY JUN JuL RlG SEP act NOV DEC JAN FEB MAR APR HaY JUN JuL AUG SEP ocrt NOV DEC JAN L EG E N D
! 1955. 1957 |
' s INFLOW
]
< ---=--=- OUTFLOW
- - oo -}
T T g —-~-—- STORAGE
/ [~ — . ~ 8
/' ~ + ~ Ve = N i 825 o
N 'S — - } ~ 8
N e A 1 . ~. . el \ : -~ \"‘- 550 o
+ e - = ~ = i SECeere y— — -
- s e SN T _ ~ 4 <
"‘\l____“\-.— v’. -
s « 275 i
©
<
100 0 o
*—
w
75
50
25 H’g
s WYY R/\, 'FOLSOM DAM AND LAKE
ANEE NS ) IR ' 1 | AMERICAN RIVER, CALIFORNIA
0o - e achcmal Y tne: "~""""""M' - SRACTE) SO o ‘_f.‘w" Vb DR RLLITT) FOTIUUNN s SIS |
JAN FEB NAR RPR MAY JUN Jut AUG SEP ocT NOV DEC JRN FEB MAR APR HAY JUN JuL RUG SEP oct NOV DEC JAN FEB HAR APR HAY JUN Jue AUG SEP ocr NOV DEC JAN
' 1958 ' 1959 1960 - HISTORICAL OPERATION
FOLSOM LAKE
U.S. ARMY CORPS OF ENGINEERS
SACRAMENTO DISTRICT

SHEET | OF 6 PLATE 28



FLOW, in 1000 cfs

FLOW, in 1000cfs

-
]
1100 '4.-
AT -] -\‘ 1'/-"- '\._\ 2
et S~ — S - 825 g
T . . . S ~ =] ‘<
/."'-1’, \~B l'(\- ‘u-\ ._/' / \\ T -~ ‘.q-;-"“{'-ﬂ._".',\‘ -q\. 5 o 8
a2 ~. Y ~ 17 Il jat S S AR SUUNN Pt N 3 =}
- #._‘__.-4 .’""—-—L..._________ - Y . . =
e 275 =,
‘ J PEAK INFLOW, LFEB 1963 ul
144,290 ¢fs Q
0 <
100 3
B
75
50
25 E
0 —haseis Jb N"«v‘;"""‘*l [ e A S = ol = LEGEND
JAN FEB MAR  APR  MAY  JUN  JUL  AUG  SEP  0CT  HOV  DEC 19N FEB MOV DEC AN FEB MOV DEC .nlm
|
! o€l . INFLOW
@
2 eemeene OUTFLOW
1noo ¢}
—, o ~d J 5 e STORAGE
e .-“s \ o o il “-‘-k ""'H — = 825 o
rj ~ " '\_- L R Y . o
4-"" " '\ /’ =~ -~ ﬁ-.af'/ \.‘_"—"'"—' ~— et * » Q
L | “"-\,_‘ N h L N e TN AT T ; N LY 550 g .
J_-_.—-Hn._—..-a"" “h._r__‘,.._o-"; . T e hd ) .E
275 !g
PEAK INFLQW, 23 DEC 194 PEAK| OUTFILOW 24 DEC 164 ©
166,400 cf} 115,0P0 cts . <
100 2
(%)
75
50
25
FOLSOM DAM AND LAKE
d ks S \v-,\.p | e AMERICAN RIVER, CALIFORNIA
o __MM‘\W ---------- [RSten SO N St R b Tl L T B SR PG JONE 7 0 ST ETIOU L AR, ¥\ SIS st ST e 5
AN FEB MAR APR HAY JUN Jue AlG SEP ocTt NOV DEC JAN FEB MAR APR May JUN JuL AUG SEP ocTt NOV DEC JHN FEB NAR APR HAY JUN JUL AUG SEP ocT
Jl 1964 . i 1965 | 1966 I HISTORICAL OPERATION
| FOLSOM LAKE
U.S. ARMY CORPS OF ENGINEERS
SACRAMENTO DISTRICT

SHEET 20F 6 PLATE 28



FLOW, in 1000 cfs

FLOW, in 1000 cfs

-
oo @
L=
_"'(’/.—.\’_-L‘."—x Q.)
1] T = Sk e Sk =T 825 O
- o7 ~ = R O s e | ; T ~ 17 &
o ) I P i B e JUN VTS TR Sl B N -~ e DY s50 Q
N .o..
c
275 * >~
]
-4
100 0 3
i-
n
75 }
50 ;
TS T et WL WWMWMW&J‘” i L""* o PRI e
NOV DEC JHN FEB HAR APR nay JUN JUL AlG 5EP ocT HOV DEC JaH FEB HAR APR MAY JUN JUL AUG SEP ocyY NOV L E G E N D
1968 1969
= INFLOW
(]
(P4
--------- w
] — T 1100 é OUTFLO
i b 1T T~ |- i a2e g ——-—- STORAGE
. T - . = - e
s N *iiet e . { st AT il 8
I"¢ L SN SN Lo ~-. ',f e o T e~ RS, ST S ,L—"'_ [t I e -
— N B : 2 . 550 =
W
| :
: o
100 ; o B
; o
75 -
50 !
O' i
25 "
: JJ FOLSOM DAM AND LAKE
2.4 i , AMERICAN RIVER, CALIFORNIA
" A AR TXYINPRE WP mJ?<m... paacd RS T4 (e r) ot DTS STSIV) T A Y, . - ' . : :
JAK SEP ocT HOLY DEC e FER MAR are . mAv UN RILN aue S5€P oner NQU DEL JAN
i ‘ !
1972 HISTORICAL OPERATION

FOLSOM LAKE

U.S. ARMY CORPS OF ENGINEERS
SACRAMENTO DISTRICT

SHEET 3 OF 6 PLATE 28



FLOW, in 1000cfs

FLOW, in 1000cfs

-
3
1100 . %
/-"'_""--\_ N '_'_.,.-—u..__z-\-._\ S :"'"4"-\..\ g
nd = —— o~ },_ 4—"‘ "‘--\ a : - b 825 g
oad —_—re— " N St . 4 .
V—'.’"\.v_,f\.~.-‘n---", ﬁ./\ \..b._,J”)‘\\.h-'\h‘_’._" —_ “-s-v—-_.__“b_\ 1 —___d_._.‘s.‘b-”_.f“a._/-"‘- "“L\._\_.q‘ —. o]
=1 550 Q
o £
] 275 &
<
100 0 (1 o
b
75
50 -
25 !
o ‘ . ) L) '_'“ o -, ey PO ) .o JL i hd 4 * R B MRS Y9 FETTOTIN o= b ann—t SIS - - ---;_l
JAN FEE  MAR PR MAY  JUN JuL AU SEP  OCT N DEC Jain FEB MAR  APR  MAY UM UL RUG SEP  OGT HOV  DEC JAR FEE  MAR AFR MAY JUN UL AUG  SEF  OfT HOU  DEC JAN ’ LEGEND
] 1973 1974 1975 I
‘ ——— INFLOW
. ) i
p-d seeeme- - OUTFLOW
oo & 0
] — e & ——-
Pl D @ STORAGE
szt ] hodd PN : 825 ©
-~ S - : o
~. 1 e W o
--:-"—J"—'—""_F.q-"h-.\_. r._;.,"—"—} - TN vk o e e o e o o
R S T . 550
"—"ﬁm__ ——fa j L
-d—.‘...‘q“ S — o a0 e 4 =y, [’ e
: Cr— — 275 =,
Tttt e e e { e = - e P SR m
0}
100 0 <
[+ 4
b
75
50
25 {
FOLSOM DAM AND LAKE
. / . ""’""\d AMERICAN RIVER, CALIFORNIA
0 T e o . a N N\w ----- TS L e udze::L s
JAN FEB  NAR  APR  MAY  JUM OCT WOV  DEC JAN MAY  JUN  JUL  AUG  SEP  oOCt WOV  DEC JAN
\ .
1978 _ HISTORICAL OPERATION

FOLSOM LAKE

U.S. ARMY CORPS OF ENGINEERS
SACRAMENTO DISTRICT

SHEET 4 OF 6 PLATE 2¢



FLOW, in 1000 cfs

FLOW, in 1000cfs

e

2

1100 %%

,..o—'#-"-dh-‘-”_" — ) e '\..“-L §

L gy . Coamite” PN L s 825
=g o e — “ ,\ = - 4 q o
. —-‘/-\' i \“-"\s_.. f' 3 .:—"‘\ _'-'-'"/ ™~ T o —— - — I stiall ‘s'q.. .

N 1S BB A SN SN o . - D DTS GRS RESURY U il N —me /'A""‘} M 8

550 <

&

275 W

(L]

=

100 ° o

et

(/2]
5

50 :

25

|
H
L_.Ml ¥, Wk
-' - o [ l.- -t =
R N B 22 s ¢ i 4= WP CEIAL L, W - PP e ) T, A0 PP S Aoy BB A B

LEGEND

0 X
FEB MAR APR HAY JUN JuL AUG SEP ocY SEP ocr HOV BEC JAaM FEB MAR APR MAY JuH Jul AuG
I | ”‘
1979 1981 - ~—————— INFLOW
[
oo > - =---=- QUTFLOW
D S . -7 ¢ —-=-=" STORAGE
P D SR A~ - =] y £ /--'--"'/ \\. 825 g
M LR , b . [ Iy « M -—
TR __,.-’\-,f" SO AN SRR PO MR = v ' T [~ T T e Q
== =]
550 &
£
ny
275 W
R~
100 ° o
[
(7
75
L
50
l I '
4 . of
25 ' I [l \. :
; T\ 3 4 * W va" 18 FOLSOM DAM AND LAKE
Rl T wAR g N e, S AMERICAN RIVER, CALIFORNIA
< I I A- 2ol “rand e S o i oot e SR LT 9 R Y '
o iamns - fecare v

JHN FEB HAR APR MAY “JUN Juk G SEP nct L DEC JAN

| '. HISTORICAL OPERATION
FOLSOM LAKE

JAH HAY JUH LT R AUG SEP ocT HOv DEC JAN FEB MAR APR nAyY JUN

U.S. ARMY CORPS OF ENGINEERS
SACRAMENTO DISTRICT

’ SHEET 5 OF 6 PLATE 28



oo o
.t. /.J-"-.\- ‘?
— P o ant - . L ,’- "\~‘ ®
>~ _‘.;l f" s N 825 a
~—~ ] Jys S : ~. . [~}
1.~ ~ e /"ﬂ \ IANGP. (el T T o
e 550 S
£
_ 275 W
PEAK INFLOW, |8 FEB 1986 LPEAK OUTFLOW, 19 FEB 1986 o
180,560 cfs \ 130,000 cfs =
100 X 0 O
'—
o
» 3
S
o
o
o ]
- J
£ .
= 50 L
o "
pur :
e :
418
25 AT
X
v '__‘_\'-.‘r".‘ -t
o . RRARAL: 2 ol
FEB MAR APR MAY JUN JUL AU6 SEP OCT MOV DEC  JAN
1986 '
LEGEND
INFLOW
-------- OUTFLOW
; -=—=-—- STORAGE
FOLSOM DAM AND LAKE

AMERICAN RIVER, CALIFORNIA

HISTORICAL OPERATION
FOLSOM LAKE

U.S. ARMY CORPS OF ENGINEERS
SACRAMENTO DISTRICT

SHEET € °7 8 FLATE 28




FOLSOM DAM AND LAKE
AMERICAN RIVER, CALIFPORNIA

WATER CONTROL MANUAL

DECEMBER 1987

EXHIBIT A

STANDING IRSTRUCTIONS TO DAMTEND
: FOR :
FOLSOM DAM AND LAKE

<

DEPARTMENT OF THE ARNY
SACRAMENTO DISTRICT, CORPS OF ENGINEERS
SACRAMENTO, CALIFORNIA



Paragraph

VoSNV WN -

A-1
A-2
A-3
A-4
A-5
A-6
A-7
A-8
A-9

EXHIBIT A

STANDING OPERATING INSTRUCTIONS TO DAMTENDERS

FOR
FOLSOM DAM AND LAKE

AMERICAN RIVER, CALIFORNIA

CONTENTS

Personnel Concerned in Flood Control
Operation of Folsom Dam and Lake

General . . . . « ¢ ¢ 4 o e s s o o
Flood Control Operation Requirements
Limitations on Storage . . . . . .

e o

Limitations on Releases . . . . . « . .
Emergency Operation of Gated Spillway . . .

Standing Instructions During Flood Emergency

.

Operational Responsibilities . . . . . . . .

Operation Reports- . . . . . « + « &

Modification of Regulations . . . . . . . . .

LIST OF CHARTS

Area and Capacity Curves
Capacity Table Folsom Lake
Outlet Works Discharge Rating Curves

Spillway Discharge Curves, One of Eight Spillway Gates

Total Release Capacity Curve

Discharge Rating Curve, American River at Fair Oaks, CA

Operational Data Requirements
Flood Control Diagram
Emergency Spillway Release Diagram

A~1
A-1
A-2
A-2
A-2
A-3
A-3
A-4
A-5



FOLSOM DAM AND LAKE
AMERICAN RIVER, CALIFORNIA
WATER CONTROL MANUAL
EXHIBIT A

STANDING INSTRUCTIONS TO DAMTENDERS FOR FOLSOM DAM AND LAKE

1. GENERAL

a., This exhibit to the "Folsom Dam and Lake, American River,
California, Water Control Manual,” is prepared im accordance with
instructions contained in EM 1110-2-3600, paragraph 4-07, (Standing
Instructions to Damtenders) and pertains to duties and responsibilities
of the damtender in connection with the functional operation of Folsom
Dam and Lake, and the reporting of required hydrologic .data.

b. Operational instructions to the damtender are briefly outlined
with specific emphasis on the damtender”s duties and respomnsibilities
during extreme flood emergencies when communication facilities between
him and his operating office may have been disrupted. It is designed to
be used 1independently as an emergency flood control guide, or as
published, in conjunction with the water control manual. To facilitate
independent use of this exhibit, charts required for the emergency flood
control operation of Folsom Dam are included herein.

2. FLOOD CONTROL OPERATION REQUIREMENTS

a., Folsom Dam and Lake will be operated for flood control in
accordance with rules and regulations prescribed by the Code of Federal
Regulations Title 33, Part 208.11, and the Field Working Agreement for
Central Valley Project Dams and Reservoirs, copies of which are contained
in Exhibits B and C, respectively. In conjunction with these regulations
are the Flood Control Diagram and the Emergency Spillway Release Diagram
which together define the requirements for flood control operation of

Folsom Dam &and Lake. - The flood control objectives for Folsom Dam and
Lake are: _

(1) To control flows in the American River, insofar as possible, to
not more than 115,000 cfs below the dam,

(2) To permif use of the maximum practical amount of storage space
for conservation, power and other purposes without impairment of the
flood control functioms.

b. Storage space in Folsom Lake shall be reserved on the basis of
the Flood Control Diagram, Chart A-8, which indicates variable storage
space requirements . according to the current flood hazard as measured by
the accumulation of seasonal precipitation over the basin. Whenever
encroachment into the currently required flood control storage
reservation occurs this water should be released in accordance with the
schedule contained on the Flood Control Diagram, Chart A-8.



c. The corrently required flood'~c0ntrol storage reservation is
determined from Chart - A-8, which indicates the required flood control
storage reservation at any time in the flood season from 1 October to 31
May. The diagram requires:

(1) Flood control space increases from zero on 1 October to a

maximum -of 400,000 acre-feet on -17 - November and {s required until 8
February.

(2) A variable flood control space reservation up to a maximum of
400,000 acre-feet from 8 February to 31 May is required. This space
varies according to parameters based on the accumulation of seasonal
precipitation. = This ‘variable space provides the requfred flood space
while allowing the space not required to be filled for conservation

purposes. ' Provision of this space, therefore, allows ‘a more efficient
operation of the project. ' .

d. The flood control operation each day consists of determining the
réquired ' storage space reservation and scheduling releases as to provide
the -required space reservation by the end of the day, whenever possible.

This procedure requires a forecast of teservoir inflow for the next 24
hours. ' . S

3.. LIHITATIONS OP STORAGE

Operational limitations- on -storage in Folsom Lake are specified in
paragraph 2 of this exhibit. There are no legal limitations on storage
as the taking line is above the maximum operating level.

4. ~-LIHITAIIOKS OR R!LEAS!S -

Lo Releases from' Folsom Dan, insofar as: possible, wiIl be restricted so
that the flow below the dam does not exceed the channel capacity ‘of
115,000 cfs. However, local flooding in the Campus Commons and Discovery
Park areas does begin when flows exceed 20,000 cfs. The rate of change
-of release will be restricted to values that will not endanger life and
property- -in the ‘flood plain area along the American River below the dam.
In addition, the restricted rate of change of release will minimfze bank
sloughing and caving. As an operating guide, the rate of change of
release from Folsom Dam should be linited insofar as practicable to:.

a, Increasing releases up to 15 000 cfs each 2 hours.

e et

T bt**Decreasing reIeases ‘neét to: exceed IO 000 cfs each 2 ﬁours.:

S. EH!RGENCY OP!RAIION OP GAT!D SPILLHIY )

-"‘a, -Whenéver:- the reservoir Ievel approadhes gross’ pool level ‘and " the
"reservoir: is rising rapidly becaudse of fIood- inflow, the ‘necéssity for
emergency ‘releases should ‘be-detdrmined.  “The- "Bidergency Spillway Release
iniagram,v Chiart 4A-9, indicates: the nininun pernissible ‘reledses that ‘can
~be made - without ‘endangering- the © structure -‘and ° without ‘releasing
quantities in excess of ndtural runoff. In-orde¥ to assure the safety of
the structure and minimize surcharge, the operating agency may, on the



basis of forecasts, make releases somewhat greater than those required by
the diagram,

b. The diagram is derived in accordance with procedures outlined in
EM 1110-2-3600 and 1s based on minimum remaining volume of inflow when
only reservoir elevations and inflow are known. This minimum volume of
remaining inflow was estimated on the basis that inflow peak was past and
that recession of flow would be somewhat steeper than in most observed
floods. The diagram is thus designed to defer emergency releases until
it 1s virtually certain that those or larger releases will be necessary.
Accordingly, when such releases are indicated by the diagram, it is
essential that they be made immediately in order that it will not
subsequently be necessary to make still 1larger releases. For this
reason, the reservoir operators at the dam should be thoroughly familiar
with the Emergency Spillway Release Diagram and should be empowered by
standing instructions to initiate use of the diagram if required when

communication with Central Valley Project operations in Sacramento is
disrupted.

6. STANDING INSTRUCTIONS DURING FLOOD EMERGENCY

a. The functional operation of Folsom Dam and Lake is under the
direction of the Regional Director, Mid-Pacific Region, U.S. Bureau of
Reclamation. Instructions to U.S. Bureau of Reclamation personnel are
the responsibility of the Regional Director. The following are suggested
instructions for emergency operation of Folsom Dam and Lake. During
flood periods close contact will be maintained between the damtender (or
operating personnel) and the Regional Office.

b. If communication is broken between the operating personnel and

the Regional Office during a flood emergency, the following procedure is
recommended:

(1) Continue releases in accordance with the last instructioms
received from the Regional Office and make every attempt to re-establish
communication.

(2) If communications cannot be re-established and larger releases
are required by the Flood Control Diagram (Chart A-8), releases should be
increased in accordance with the diagram.

(3) Whenever the reservoir 1level of Folsom Lake approaches gross
pool elevation (466.0 feet) and the reservoir level is rising because of
flood 1inflow, the necessity for emergency spillway releases from Folsom
Dam should be determined. Chart A-9, Emergency Spillway Release Diagram,

indicates the minimum release considered permissible to avoid endangering
the structure.

7. OPERATIONAL RESPONSIBILITIES

Responsibilities for flood control operation of Folsom Dam and Lake
are summarized in the following paragraphs. A list of persomnel involved

in operation of the reservoir for flood control are contained at the
front of this manual.



a. The District Engineer, Sacramento District, Corps of Engineers,
is responsible for:

(1) Approving and disapproving deviations from the prescribed flood
control criteria on Charts A-8 and A-9.

(2) Advising the operating agencies of any departure from the flood
control regulatiomns.

(3) Preparing monthly operation and other special reports relative
to operation of the reservoir required by the Office, Chief of Engineers.

(4) Preparing revisions to the flood control criteria found herein.

b. The Regional Director, Mid-Pacific Region, Bureau of
Reclamation, is respomsible for:

(1) Accomplishing the physical operation of the reservoir and
associated facilities in accordance with the official regulatioms.

(2) Advising the District Engineer, Sacramento District, Corps of
Engineers, of any deviation from prescribed requirements.

(3) Reporting to the District Engineer, Sacramento District, Corps
of Engineers, any unusual condition in the reservoir or along downstream
channels that might interfere with the planned flood control operation of
the reservoir.

(4) Keeping downstream interests advised of all changes of flood
control releases which might affect them.

(5) Reporting to the Reservoir Control Sectiomn, Sacramento District,
Corps of Engineers, and to the Department of Water Resources of the State
of California, data as outlined in paragraph 8a below and other data that
may be required from time to time.

(6) Keeping informed of the rules and regulations contained in the
reservoir regulation manual and bringing to the attention of the District
Engineer, Sacramento District, Corps of Engineers, any feature of the
manual that may require clarification or revision.

(7) Reeping the District Engineer, Sacramento District, Corps of
Engineers, advised of any inaccuracies contained in the manual or that
may develop as a consequence of changing conditionms.

(8) Immediately after the end of each month, transmitting to the
Reservoir Control Section, Sacramento District, Corps of Engineers, data
specified in paragraph 8b below.

8. OPERATION REPORTS
a. The reservoir operator or operating agency shall provide to the

Reservoir Control Section, Sacramento District, Corps of Engineers, and
to the Department of Water Resources, State of California, each workday

A-4



between 7:00 and 9:00 a.m. and at other times upon request, data as
described on Chart A-7, Operational Data Requirements.

Data obtained on non-workdays will be furnished on the following workday.

b. Immediately after the end of each month, the operating agency
shall provide to the Reservoir <Control Section, Sacramento District,
Corps of Engineers, a summary of the following operation data:

(1) Daily inflow, outflow, elevation and storage at Folsom Lake.
(2) Daily requirement of flood control space at Folsom Lake.
(3) Precipitation at Folsom Dam.

9. MODIFICATION OF REGULATIONS

The official regulations are subject to temporary modifications
during flood emergencies by the District Engineer, Sacramento District,
Corps of Engineers. The flood control criteria will be revised by the
Corps of Engineers, as necessary, to reflect changed conditions that come
to bear upon flood control operation of the reservoir. Permanent
revisions of the flood control criteria are subject to prior approval of
the Chief of Engineers or his duly authorized representative.
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FOLSOM DA AND LAKE, AMERICAN RIVER, CALIFORNA

CAPACITY TABLE
FOLSOM LAKE
Elev. Differ-
Feet 0.0 0.1 0.2 0.3 04 0.5 0.6 0.7 08 0.9 ence
ACRE-FEET
321 78,296 78,479 78,662 78,845 79,028 79,212 79,395 79,578 79,761 79,944 1,831
322 80,127 80,313 80,499 80,685 80,871 81,058 81,244 81,430 81,616 81,802 1,861
323 81,988 82,177 82,367 82,556 82,746 82,935 83,124 83,314 83,503 83,693 1,894
324 83,882 84,075 84,268 84,460 84,653 84,846 85,039 85,232 85,424 85,617 1,928
325 85,810 86,006 86,202 86,3299 86,595 86,791 86,987 87,183 87,380 87,576 1,962
326 87,772 87,972 88,172 88,372 88,572 88,772 88,972 89,172 89,372 89,572 2,000
327 88,772 89,976 90,179 90,383 90,587 90,790 90,994 91,198 91,402 91,605 2,037
328 91,809 92,016 92,224 92,432 92,639 92,846 93,054 93,262 93,469 93,676 2,075
329 93,884 94,096 94,307 94,519 94,730 94,942 95,154 95,365 95,577 95,788 2,116
330 96,000 96,216 96,431 96,646 96,862 97,078 97,293 97,508 97,724 97,940 2,155
331 98,155 98,375 98,594 98,814 99,034 99,254 99,473 99,693 99,913 100,132 2,197
332 100,352 100,576 100,800 101,024 101,248 101472 101,696 101,820 102,144 102368 2,240
333 102,592 102,820 103,048 103,277 103,505 013,733 103,961 104,189 104,418 104,646 2,282
334 104,874 105,107 105,340 105,572 105,805 106,038 016271 106,504 106,736 106,969 2,328
335 107,202 107,439 107,677 107,914 108,151 108,388 108,626 108,863 109,100 109,338 2,373
336 109,575 109,817 110,059 110,301 110,543 110,784 111,026 111,268 111,510 111,752 2,419
337 111,994 112,241 112,488 112,734 112,981 113,228 113,475 113,722 113968 114,215 2,468
338 114,462 114,714 114965 115216 115468 115720 115971 116,222 116474 116,726 2,515
339 116,977 117,234 117,490 117,746 118,003 118,260 118516 118,772 119,029 119,286 2,565
340 119,542 119,804 120,065 120,326 120,588 120,850 121,111 121,372 121,634 121,896 2,615
341 122,157 122424 122690 122956 123,223 123490 123,756 124,022 124,289 124,556 2,665
342 124,822 125,094 125365 125,637 125908 126,180 126,452 126,723 126,995 127,266 2,716
343 127,538 127,815 128,091 128,368 128,644 128,921 129,198 129,474 129,751 130,027 2,766
344 130,304 130,586 130,868 131,149 131,431 131,713 131,995 132,277 132,558 132,840 2,818
345 133,122 133409 133,696 133,982 134,269 134,556 134,843 135,130 135416 135,703 2,868
346 135,990 136,282 136,574 136,867 137,159 137,451 137,743 138,035 138,328 138,620 2,922
347 138,912 139,209 139,506 139,804 140,101 140,398 140,695 140992 141,290 141,598 2,972
348 141,884 142,187 142,489 142,792 143,094 143,397 143,700 144,002 144305 144,607 3,026
349 144910 1452218 145526 145,833 146,141 146,449 146,757 147,065 147,372 147,680 3,078
350 147,988 148,301 148,614 148,928 149,241 149,554 149,867 150,180 150,494 150,807 3,132
351 151,120 151,539 151,757 152,076 152,395 152,714 153,032 153,351 153,670 153,988 3,187
352 154,307 154,631 154,955 155280 155604 155,928 156,252 156,576 156,901 157,225 3,242
353 157,548 157,879 158,209 158,539 158,869 159,198 159,528 159,858 160,188 160,518 3,299
354 160,848 161,184 161,519 161,855 162,190 162,526 162,862 163,197 163,533 163,868 3,356
355 164,204 164,545 164,887 165,228 165570 165,911 166,252 166,594 166,935 167,277 3414
356 167,618 167,965 168,313 168,660 169,008 169,355 169,702 170,050 170,397 170,745 3,474
357 171,092 171,445 171,799 172,152 172,506 172,859 173,212 173,566 173,919 174273 3,534
358 174,626 174,986 175345 175,705 176,064 176,424 176,784 177,143 177,503 177,862 3,598
359 178,222 178,588 178,954 173,320 179,686 180,052 180,417 180,783 181,148 181,515 3,659
360 181,881 182,253 182,625 182,998 183,370 183,742 184,114 184,486 184,859 185,231 3,722
361 185,603 185,982 186,360 186,739 187,118 187,496 187,875 188,254 188,633 189,011 3,787
362 189,300 189,775 190,161 190,546 190,932 191,317 191,702 192,088 192473 192859 -3,854
363 193,244 193,636 194,029 194,421 194,813 195206 195598 195990 196382 196,775 3,923
364 197,167 197,566 197,966 198,365 198,765 199,165 199,563 199,963 200,362 200,762 3,994
365 201,161 201,568 201,974 202,381 202,788 203,194 203,601 204,008 204,415 204,821 4,067
366 205,228 205,642 206,056 206,471 206,885 207,299 207,713 208,127 208,542 208,956 4,142
367 209,370 209,792 210,214 210,636 211,058 211,480 211,901 212,323 212,745 213,167 4,219
368 213,589 214019 214449 214878 215308 215738 216,168 216,598 217,028 218,457 4,208
369 217,887 218,325 218,763 219,201 219,639 220,076 220,514 220,952 221,390 221,828 4,379
370 222,266 222,712 223,158 223,604 224,050 224,496 224942 225388 225,834 226,820 4,460
3an 226,726 227,180 227,634 228,089 228,543 228,997 229,451 229,905 230,360 230,814 4,542
372 231,268 231,731 232,193 232,656 233,118 233,581 234,044 234,506 234,968 235,431 4,626
373 235,894 236,365 236,836 237,307 237,778 238,249 238,720 239,191 239,662 240,133 4,710
374 240,604 241,084 241,563 242,043 242522 243,002 243,482 243,961 244,441 244920 4,796
375 245,400 245,888 246,377 246,865 247,353 247,842 248,330 248,818 249,306 249,795 4,883
4 Nov 55 File: AN-1-26-723
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CAPACITY TABLE FOLSOM LAKE

8 Differ-
Feet 0.0 0.1 0.2 0.3 04 05 0.6 0.7 0.8 0.9 ence
ACRE-FEET
376 250,283 250,780 251,277 251,744 252,271 252,768 253,265 253,762 254,259 254,756 4,970
a7 255,253 255,759 256,265 256,770 257,276 257,782 258,288 258,794 259,299 259,805 5,058
a7s 260,311 260,826 261,340 261,855 262,370 262,884 263,399 263,914 264,429 264,943 5,147
379 265458 265,982 266,505 267,028 267,552 268,076 268,599 260,122 269,646 270,170 5235
380 270,693 271,225 271,758 272,290 272,823 273,355 273,887 274,420 274952 275485 5,324
a8t 276,017 276,558 277,099 277,641 278,182 278,723 279,264 279,805 280,347 280,888 5412
382 281,429 281,979 282,529 283,079 283,629 284,178 284,728 285,278 285828 286,378 5,499
383 286,928 287,487 288,045 288,604 289,163 289,722 290,280 290,839 291,388 291,956 5,587
384 292,515 283,082 293650 294217 294,784 295352 295919 296,486 297,053 297,621 5,673
385 208,188 208,764 299,340 299916 300,492 301,068 301,643 302,219 392,795 383,371 5,759
386 303,947 304,532 305,116 305,700 306,285 306,870 307,454 308,038 308,623 309,208 5,845
387 309,792 310,385 310,978 311,571 312,164 312,756 313,349 313,942 314535 315,128 5928
388 315,721 316,322 316,924 317,525 318,127 318,728 319,329 319,931 320,532 321,134 6,014
389 321,735 322,345 322,955 323,564 324,174 324,784 325394 326,004 326,613 327,223 6,098
390 327,833 328,451 329,069 329,687 330,305 330,924 331,542 332,160 332,778 333,396 6,181
39 334,014 334,640 335267 335804 336,520 337,146 337,773 338400 339,026 339,652 6,267
392 340,279 340,914 341,548 342,183 342,818 343,452 344,087 344722 345357 345,991 6,347
393 346,626 347,269 347,912 348,555 349,198 349840 350483 351,126 351,769 352,412 6,429
394 353,055 353,706 354,357 355,008 355,659 356,310 356060 357,613 358,264 358,915 6,511
395 359,566 360,225 360,885 361,543 362,202 362,862 363,521 364,180 364,839 365,498 6,591
396 366,157 366,824 367,491 368,159 368,826 369,493 370,160 370,827 371,495 372,162 6,672
397 372,829 373504 374,179 374,855 375,530 376,205 376,80 377,555 378,231 378,906 6,752
398 379,581 380,264 380,947 381,630 382313 382,996 383,680 384,363 385,046 385,729 6,831
399 386412 387,103 387,794 388485 389,176 389,868 390,559 391,250 391,941 392,632 6,911
400 393323 394,022 394,721 395420 396,119 396,818 397,517 398,216 398915 399,614 6,990
401 400,313 401,020 401,727 402434 403,141 403,848 404,555 405262 405969 406,676 7.070
402 407,383 408,09 408,813 409,528 410,243 410,958 411,673 412388 413,103 413,818 7.150
403 414533 415256 415979 416,702 417,425 418,148 418,871 419,584 420,317 421,040 7,230
404 421,763 422,494 423225 423956 424687 425418 426,149 426,880 427611 428,342 7.310
405 420,073 429,812 430,551 431,200 432,029 432,768 433,507 434,246 434,985 435,724 7,390
406 436,463 437,210 437,957 438,704 430,451 440,198 440,945 441,692 442439 443,186 7.470
407 443,933 444,688 445443 446,198 445,953 447,708 448,463 449218 449973 450,728 7,550
408 451,483 452,246 453,009 453,772 454535 455298 456,080 454823 457,586 458,349 7,629
409 459,112 459,883 460,654 461,425 462,196 462,966 463,737 464,508 465,279 466,050 7,709
410 466,821 467,600 468,378 469,157 460,936 470,714 471,493 472,272 473,051 473,829 7.787
411 474608 475395 476,181 476,968 477,755 478,542 479,328 480,115 480,902 481,688 7,867
412 482,475 483,270 484,064 484,858 485,653 486,448 487,242 488,036 488,831 489,626 7,945
413 490,420 491,222 492,025 492,828 493,630 494,432 495235 496,038 496,840 497,642 8,025
414 498,445 499,255 500,066 500,876 501,686 502,496 503,307 504,117 504,927 505,738 8,103
415 506,548 507,366 508,185 509,003 509,821 510640 511,458 512,276 513094 513,913 8,183
416 514,731 515,557 516,383 517,209 518,035 518,862 519,688 520,514 521,340 522,166 8,261
417 522,992 523826 524660 525494 526,328 527,162 527,997 528,831 529,665 530,499 8,341
418 631,333 532,175 533,017 533,859 534,701 535542 536,384 537,226 538,068 538,910 8419
419 539,752 540,602 541,452 542,302 543,152 544,002 544,851 545,701 546,551 547401 8,499
420 548,251 459,109 549966 550,824 551,682 552,540 553,397 554,255 555,113 555,970 8,577
41 556828 557,693 558,559 559,424 560,290 561,155 562,020 562,886 563,751 564,617 8,654
422 565482 566,355 567,228 568,101 568,974 569,846 570,719 571,592 572485 573,338 8,728
423 574211 575091 575971 576,852 577,732 578,612 579,492 580,372 581,253 582,133 8,802
424 583,013 583900 584,788 585675 586,562 587,450 588,337 589,224 590,111 590,999 8,873
425 591,886 592,780 593,674 594,569 595463 596,357 597,251 598,145 599,040 599,934 8,942
426 600,828 601,729 602,630 603532 604,433 605334 606,235 607,136 608,038 608,939 9,012
427 609,840 610,748 611,656 612563 613471 614379 615,287 616,195 617,102 618,010 9,078
428 681,918 619,832 620,747 621,662 622,576 623,490 624,405 625320 626,234 627,148 9,145
429 628,063 628,984 629,905 630,826 631,747 632,668 633,590 634,511 635432 636,353 9,211
430 637,274 638,202 639,129 640,057 640,984 641,912 642,840 643,767 644695 645,622 9,276

4 Nov 55
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CAPACITY TABLE FOLSOM LAKE

Elev.

Differ-

Feet 0.0 0.1 0.2 03 04 05 0.6 0.7 08 09 ence
ACRE-FEET

431 646,550 647,484 648,418 649353 650,287 561,221 652,155 653,089 654,024 654,958 9,342
432 655,892 656,833 657,773 658,714 659,654 660,595 661,536 662,476 663,417 664,357 9,406
433 665,298 666,245 667,192 668,139 669,086 670,033 670,980 671,927 672,874 673,821 9,470
434 674,768 675,721 676,675 677,628 678,582 679,535 680,488 681,442 682,395 683,349 9,534
435 684,302 685,262 686,221 687,181 688,140 689,100 690,060 691,019 691,979 692,938 9,596
436 693,898 694864 695830 696,796 697,762 698,728 699,693 700,659 701,625 702,591 9,659
437 703,557 704,529 705,501 706473 707,445 708,418 709,390 710,362 711,334 712,306 9,721
438 713,278 714256 715234 716,213 717,191 718,169 719,147 720,125 721,104 722,082 9,782
439 723,060 724,044 725,029 726,013 726,998 727,982 728,966 729,951 730,935 731,920 9,844
440 732904 733894 734884 735875 736,865 737,855 738,845 739,835 740,826 741816 9,902
441 742,806 743802 744,799 745795 746,792 747,788 748,784 749,781 750,777 751,774 9,964
442 752,770 753,772 754,775 755,777 756,779 757,782 758,784 759,786 760,788 761,791 10,023
443 762,793 763802 764810 765818 766827 767,836 768,844 769,852 770,861 771,870 10,085
444 772,878 773892 774907 775922 776936 777950 778,965 779,980 780,994 782,008 10,145
445 783,023 784,044 785,065 786,086 787,107 788,128 789,148 790,169 791,190 792,211 10,209
446 793,232 794,259 795,286 796,313 797,340 798,367 799,394 800,427 801,448 802475 10,270
447 803,502 804,535 805,568 806,602 807,635 808,668 809,701 810,734 811,768 812801 10,332
448 813,834 814873 815913 816,952 817,992 819,031 820,070 821,110 822,149 823,189 10,394
449 824,228 825,274 826,319 827,365 828410 829,456 830,502 831,547 832,593 833638 10,456
450 834684 835736 836,788 837,839 838,891 839,943 840,995 842,047 843,098 844,150 10,518
451 845202 846,260 847,318 848376 849434 850,492 851,550 852,608 853,666 854,724 10,580
452 855,782 856,846 857,910 858975 860,039 861,103 862,167 863,231 864,296 865360 10,642
453 866,424 867494 868,565 869,635 870,706 871,776 872,846 873,917 874,987 876,058 10,704
454 877,128 878,205 879,281 880,358 881,434 882,511 883,588 884,664 885741 886817 10,766
455 887,894 888,977 890,060 891,142 892,225 893,308 894,391 895474 896556 897639 10,828
456 898,722 899,911 900,900 901,989 903,078 904,167 905256 906,345 907,434 908523 10,890
457 909,612 910,707 911,802 912897 913,992 915088 916,183 917,278 918,373 919468 10,951
458 920,563 921,664 922,765 923,867 924,968 926,060 927,170 928,271 929,373 930474 11,012
459 931,575 932,682 933,789 934,897 936,004 937,111 838,218 939,325 940,433 941540 11,072
460 942,647 943,760 944,873 945986 947,099 948,212 949,326 950,439 951,552 952665 11,131
461 953,778 954,807 956,016 957,135 958,254 959,373 960,492 961,611 962,730 963,849 11,190
462 964,968 966,093 967,218 968,342 969,467 970,592 971,717 972,842 973,966 975091 11,248
463 976,216 977,346 978477 979,607 980,738 981,868 982,998 984,129 985259 986,390 11,304
464 987,520 988,656 989,792 990,928 992,064 993,200 994,336 995472 996608 997,744 11,360
465 998,880 1,000,021 1,001,163 1,002,304 1,003,446 1,004,587 1,005,728 1,006,870 1,008,011 1,009,153 11,414
466 1,010,294 1,011,441 1,012,588 1,013,735 1,014,882 1,016,028 1,017,175 1,018,322 1,019,49 1,020,616 11,469
467 1,021,763 1,022,915 1,025,068 1,025,220 1,026,372 1,027,524 1,028,677 1,029,829 1,030,981 1,032,134 11,523
468 1,033,286 1,034,444 1,035,601 1,036,759 1,037,916 1,039,074 1,040232 1,041,389 1,042,547 1,043,704 11,576
469 1,044,862 1,046,025 1,047,188 1,048,351 1,049,514 1,050,677 1,051,840 1,053,003 1,054,166 1,055329 11,630
470 1,056,492 1,057,660 1,058,828 1,059,997 1,061,165 1,062,333 1,063,501 1,064,669 1,065,838 1,067,006 11,682
471 1,068,174 1,069,347 1,070,521 1,071,694 1,072,868 1,074,041 1,075,214 1,076,388 1,077,561 1,078,735 11,734
472 1,079,908 1,081,087 1,082,265 1,083,444 1,084,622 1,085801 1,086,980 1,088,158 1,089,337 1,090,515 11,786
473 1,091,684 1,092,878 1,094,062 1,095,245 1,096,429 1,097,613 1,098,797 1,099,981 1,101,164 1,102,348 11,838
474 1,103,532 1,104,721 1,105,910 1,107,098 1,108,287 1,109,476 1,110,665 1,111,854 1,113,042 1,114,231 11,888
475 1,115,420 1,116,614 1,117,808 1,119,002 1,120,196 1,121,390 1,122,584 1,123,778 1,124,972 1,126,166 11,940
476 1,127,360 1,128,559 1,129,758 1,130,957 1,132,156 1,133,550 1,134,554 1,135,753 1,136,952 1,138,151 11,990
477 1,139,350 1,140,554 1,141,758 1,142,962 1,144,166 1,145370 1,146,575 1,147,779 1,148,983 1,150,187 12,041
478 1,151,391 1,152,600 1,153,809 1,155,018 1,156,227 1,157,436 1,158,646 1,159,855 1,161,064 1,162,273 12,091
479 1,163,482 1,164,696 1,165,910 1,167,124 1,168,338 1,169,552 1,170,767 1,171,981 1,173,195 1,174,409 12,141
480 1,175,623 1,176,842 1,178,061 1,179,280 1,180,499 1,181,718 1,182,938 1,184,157 1,185,376 1,186,595 12,191

NOTES: 1. Areas below elevation 400 ft based on USGS River Survey “American River

above Folsom” surveyed in

1935-36, contour interval 20 ft. Areas above elevation 420 ft based on USC of E survey dated March 1946,
file No. AM-1-21-97, contour interval 20 ft. Datum is mean sea level.

7 SN

. Minimum power pool elevation: 327.0 ft.
Gross poot elevation: 486.0 ft.

4 Nov 55

. Basic computations by Corps of Engineers and interpolations by Bureau of Reclamation.
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Chart A-3 is not available in this version of the Folsom water
control manual. For additional information, contact the U.S. Army Corps of Engineers
Sacramento District Office of Counsel at (916) 557-5290.




Chart A-4 is not available in this version of the Folsom water
control manual. For additional information, contact the U.S. Army Corps of Engineers
Sacramento District Office of Counsel at (916) 557-5290.
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OPERATIONAL
FOLSOM DAM & LAKE,

DATA

REQUIREMENTS

AMERICAN RIVER, CALIFORNIA

COE
RES CON PROJECT STATUS PROJECT BASIN RES CON
STATUS CRITERION CONDITION DATA REQUIREMENT 2
Datly Data on non-work days
1 Daily Inflow Less Than 8,000 sid No Flood Thraeatl .n.uY be furnished on first

work day following by 0900 hrs

Datly Inflow Equal to OR Greater
1 Then 8,000 sid
& Leas Than 20,000 afd

Forscust Storms U/Potential
Reservoir F.C. Space Encroachment

Dastly Datas furnished
same day by 0900 hrs

Daity Inflow Equal to OR Grester
111 Than 8,000 sid

S Leas Than 20,000 ald

OR F.C. Spuce Encroachment of
25% or Greater

Forecast Storms U/Reservoir
F.C. Spsce Encroachment

Daily Dats same as for 1
rlul $rort Period Dats @ 0600,
200, 1800 & 2400 hrs

Inflow Equal Lo OR Greater

v Than 20,000 cis

& OR F.C., Space Encroachment of
a5X% or Greater

Storm In Progress W/Reservolr
F.C. Space Encroachment,

F.C. Relenses Are Being

Mads From Reservoir

Daily Dats same as for 1
lus Short Period Dats each
hrs @ 0200, 0400, 0600 eolc

v Declared Emergency

Sovere Flood Threat, Flood Flows
Occurring, E-or'oncu Declared
By Dlatr'et Englineer

Daily Delas semes as for 11
tus Shortl Period Dala each
hrs @ 0200, 0400, 0600 otc

% OPERATION DATAS
Daily Date!?

C1] Elevation 1 Storage 3 Outflow ! Inflow,

£2) Forecasted inflow and snticipated outflow changes.
£3] Precipitation st the dam and al reporting statlons in or sdjacent to the drainage basin.
€43 The amount of Flood Control space required.

Short Period Datat (For Rainflood Conditions only)

Data same as above and other dats ss requested.

REV, ‘:‘m""
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RESERVOIR STORAGE, in 1,000 acre-feet

NOTES

1. The objective of the Flood Control Diagram is to provide an increased degree of
protection to the Lower American River during the development of a revised flood control
operational pian for the American River Basin.

2. Flood Control Reservation is the flood control space required under present authorization.
When water is stored in this space, reservoir releases must be in accordance with
requirements of this diagram.

USE OF DIAGRAM

1. Rain flood parameters define the flood control space reservation on any given day and are
computed daily from the weighted accumulation of seasonal basin mean precipitation by
adding the current day's precipitation in inches to 97% of the parameter computed the
preceding day.

2. Exceptwhen larger releases are required by the accompanying Emergency Spillway Release
Diagram, water stored within the Flood Control Reservation; defined hereon, shall be
released as rapidly as possible subject to the following schedule:

s
a. Required Flood Control Release — Maximum inflow up to 115,000 cfs but not fess than

20.000 cts when inflows are increasing.

b. Releases will not be increased more than 15.000 cfs or decreased more than 0,000 cts
duning any 2 hour period.

1/ Maximum inflow is the greatest inflow since storage entered into Flood Control Reservation.

FOLSOM DAM AND LAKE
American River, California

FLOOD CONTROL DIAGRAM

Prepared Pursuant to Flood Contro! Regulations for Folsom Dam ond
L_ake in accordance with the Code of Federal Regulations Titlg. 33 Part
208.11 4

/. e ! //’
APPROVED [.'//,-’f/uf;' { X/_/ {0

- Brigodier General, USA  Division Enginegf

oyth Pacjfi ivigion
APPROVE/ '

Regional Director Mid Pacific Region
R.

Effective Date _7November 1986 File No. AM-1—-26-584
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Storage in thousand acre-feet
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Indicated  release for  next hour, thousond cfs.

The following procedure should be initiated whenever water is stored above elevation Y48 feet m.s.l

EMERGENCY

required by the Flood Control Diagram.
~

a. Compute preceaing hours inflow in *housand c.f.s.

b. when the stage has n
¢.f.s. per hour.

If tre inflow is increasing fast

SPILLWAY

RELEASE DIAGRAM

OPERATING INSTRUCTIONS

dashed line parameter value and read indicated release.

¢. When the stage is above normal full pool (elev.
hour enter diagram from existing pool elevation.

ana flood control releases are

This is the parameter value used to enter diaaram.

ot exceeded normal full pool {elev. 466 feet m.s.1.) determine if the inflow is increasing faster than 5,000
er than 5,000 c.f.s. per hour enter diagram from existing pool elevation. Find

466 feet m.s.1.) or the inflow is not increasing faster than 5,000 c.f.s. per
Find solid line parameter value and read indicated release.

d. Whenever the indicated reiecase is greater than 115,000 c.f.s., such release will be accomplished in accordance with the release

schedule shown below.

Use flood control diagram to determine release of 115,000 c.f.s. or less

Once releases based on this emergency spillway release diagram are initiated, gate changes shall be made in accordance with the criteria

found herein. until the stage drops below elevation U48 feet m.s.!.

SCHEDULE FOR EMERGENCY SPILLWAY RELEASES

POOL ELEVATION

Less than elev, W8

Elev. 4u8-470
rising pool

Greater than elev.
470 rising pool

Greater than elev.
448 falling pool

Greater than elev.
4yg falling poo!

CONPITION

Downstream ]evees
intact

Downstream 1evees
intact

Pownstream levees
intact

Ubwnstream levees

inoperative
TIME P
0800 58,0
0900 459.7
1000 461.4
1100 463. |
1200 usy. 4
1300 466.0
1400 467.2
1500 468.3
1600 469. 4

IND| CATED RELEASE
0 to 115,000 c.f.s.

115,000 to 160,000
c. f.s.

Greater than 160,000
c. f.s.

The lesser of 125%
of inflow or maximum

release during flood.

The lesser of 125%
of inflow or maximum

release during flood.

ACTION

Foliow F.C. Diagram

increase outflows to indicated release at a rate of (5,000 c.f.s.
per 2 hrs. HNotify local authorities that evacuation of areas
adjacent to downstream levees should be initiated. Do not reduce
outflow while pool is rising.

Increase outflow to indicated release but not greater than 160,000
c.f.s. until 6 hrs. has elapsed since flows greater tnan 115,000

were initiated.

Make indicated release but do not reduce outflows below 115,000
c.f.s. until the reservoir pool has dropped below elev, 48,

Make indicated release but do not reduce outflows helow 50,000
c.f.s. until the reservoir pool has dropped hefow elev. U8,

EXAMPLE OF DIAGRAM UTILIZATION

MEAN INFLOW
LAST HOUR

320,000
340,000
350,000
356,000
351,000
340,600
325,000
295.000
260,000

IRDI CATED OUTFLOW
RELEASE NEXT HOUR
F.C, Diagram 115,000 c.f.s

150,000 130,000
160,000 130.000
160,000 145,000
142.000 (45 000
154,000 154,000
158.000 158,000
153,000 158,000
144.000 158,000

FOLSOM DAM AND LAKE
American River, California

EMERGENCY SPILLWAY RELEASE DIAGRAM

Prepared Pursuant to Flood Control Regulations for Folsom Dam and Lake in accordance

with the Code of Federal Roﬂiom Title 33 Part 208.11
\

JalTeh | X

APPROVED

ngineer

egional Director Mid Pucific Region
US.B.R.
Effective Date _I_November 1986

File No. AM-—1—26-584
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FOLSOM DAM AND LAKE
AMERICAN RIVER, CALIFORNIA

WATER CONTROL MANUAL

DECEMBER 1987

EXHIBIT B

CODE OF FEDERAL REGULATIONS TITLE 33
PART 208.11

" DEsmMEET OF THE ARMY .
SACRAMENTO DISTRICT, CORPS OF ENGINEERS
SACRAMENTO, CALIFORNIA



47184

absence of any indication that further
‘public comment would shed any new
light on the matter, OSHA concludes
that no change in the standard is war-
ranted. Accordingly, the ground-fauit
protection standard at 29 CFR
1910.308¢c) and 29 CFR 1926.400(h), as
promulgated on December 21, 1976, is
hereby reaffirmed.

(Secs. &(b) and 8(c), Pub. L. 91-508. 34 Stat.
1583, 1599 (29 U.S.C. 685, 657); sec. 107, Pub.
L. 91-54, 83 Stat. 96 (40 U.S.C. 333); Secre-
tary of Labor's Order No. 8-78 (41 FR
25059):. 20 CFR Part 1911.)

Signed at Washington, D.C., this 3d
day of October 1978.

EULA BINGHAM,
Assistant Secretary of Lador.

(PR Doc. 78-28687 Filed 10-12-78: 8:45 am)

[3710-92-Mm]

Title 33—Navigation and Navigable
Waters

CHAPTER I1—CORPS OF ENGINEERS,
OEPARTMENT OF THE ARMY

(ER 1110-2-241}

PART 208—FLOOD CONTROL
REGULATIONS

Use of Storoge Allocated for Flood
Ceontrel and Navigetion Purposes

AGENCY: US. Army Corps of Engi-
neers. DOD.

ACTION: Final rule.

SUMMARY: This revision of 33 CFR
208.11 regulations prescribes the
policy and procedure for reguiating
reservoir projects capable of regula-
tion for flood control or navigation
and the use of storage allocated for
such purposes and provided on the
basis of flood control and navigation.
The revised regulations are applicable
to dam and reservoir projects licensed,
maintained, and operated under provi-
sions of the Federal Power Act (41
Stat. 1083 (18 U.S.C. T91(A)), Pub. L.
83-436. and other similar authorizing
legisiation: as well as to reservoir pro-
jects constructed wholly or in part
with Federal funds as directed by sec-
tion 7 of the Flood Control Act of
1944. These regulations are intended
to establish an understanding between
project owners, operating agencies and
the Corps of Engineers with regard to
certain activities and responsibilities
concerning water control management
throughout the Nation in the interest
of flood control and navigation. Inter-
ested persons were given until Novem-
ber 2. 1977 (42 FR 57141) to submit
comments. NoO written comments were
received.

DATES: This regulation is effective on
October 15, 1978,

RULES AND REGULATIONS

ADDRESSES: HQDA (DAEN-CWE-
HY) Washington, D.C. 20314.

FOR FURTHER INFORMATION
CONTACT:

Mr. Edgar P. Story. Engineering Di-

vision, Civil Works Directorate,

Office of the Chief of Engineers,

_v;gmmmm. D.C. 20314 202-693-
0.

SUPPLEMENTARY INFORMATION:
This final reguiation is essentially the
same as the proposed rule (42 FR
5$3637), however. certain reordering
has been done of the reference materi-
al presented in §208.11(b). Specifical-

ly, excerpts from sections 4(e), 10(a),.

and 10(c) of the Federal Power Act
have been added for improved clarity.
Also Federal Power Commission order
No. 540 issued October 31, 1975, and
published November 7, 1975 (40 FR
51998), amending § 2.9 of the Commis-
sion’s general policy and interprets-
tions which prescribed standardized
conditions (Forms) for inclusion in
preliminary permits and licenses
issued under part I of the Federal
Power Act has been cited and appro-
priately excerpted. Reference to and
citation from article 33 of Federal
Power Commission license No. 2009
have been deleted in lieu thereof.

In addition to the proposed action,
certain project names and pertinent
data are added to and deleted from
the list of projects shown In
§208.11(e), list of projects (42 FR
53637). The f{following projects are
added to the list of projects:

(a) US. Army Corps of Engineers,
Missouri River Division area: Webster
Dam and Lake.

(b) U.S. Army Corps of Engineers,
New England Division area:

(i) Bear Swamp Pumped Storage
Project.

(ii) Turners Falls Reservoir.

(c) US. Army Corps of Engineers,
wor:h Pacific Division area:

(1) American Falls Dam and Reser-
voir.

(ii) Anderson Ranch Dam and Reser-
voir.

(iif) Arrowrock Dam and Reservofr.

(iv) Brownlee Dam and Reservoir.

(v) Grand Coulee Dam and Pranklin
D. Roosevelt Lake.

(vi) Heils Canyon Dam and Reser-
voir.

(vii) Kerr Dam and Flathead Lake.

(viti) Mayfield Dam and Reservoir.

(ix) Mossyrock Dam and Davisson
Lake,

(x) Oxbow Dam and Reservoir.

(x{) Priest Rapids Dam and Reser-
vofr.

(xii) Ririe Dam and Reservoir,

(xiii) Rocky Reach Dam and Lake
Entiat.

(xiv) Ross Dam and Reservoir.

(xv) Upper Baker Dam and Baker
Lake.

(xvi) Wanapum Dam and Reservoir.

(xvii) Wells Dam and Lake Pateros.

(d) US. Army Corps of Engineers,
South Atlantic Division area: Lewis M.
Smith Dam and Reservoir.

(e) U.S. Army Corps of Engineers,
South Pacific Division area:

(1) Indian Valley Dam and Reservoir.

(i) Lemon Dam and Reservoir.

(iii) Navajo Dam and Reservoir.

(iv) Paocina Dam and Reservoir,

(v) Vallecito Dam and Reservoir.

The following projects are deleted
from the list of projects:

(a) U.S. Army Corps of Engineers,
South Altantic Division area: H. Neely
Henry Dam and Reservoir.

(b) U.S. Army Corps of Engineers,
South Pacific Division area:

(1) Causey Dam and Reservoir.

(i) Devil Creek Dam and Reservoir.

Nore.—The Chief of Engineers has deter-
mined that this rule does not contain a
major proposal requiring preparation of an
inflation impect statement under Executive
Order 11821 and OMB Circular A-107 (Stat-
utory Authority Pub. L. 90-483).

Dated: October 10, 1978.

CHaArLES 1. McGrnNts,
Mcajor General, USA.
Director of Civil Works.
‘Section 208.11 is revised to read as
follows:

§208.11 Regulations for use of storage al-
located for flood control or navigation
and/or project operation at reservoirs
subject to prescription of rules and reg-
ulations by the Secretary of the Army
in the interest of flood controi and
navigation.

{(a) Purpose. This regulation pre-
scribes the responsibilities and general
procedures for regulsating reservoir
projects capable of regulation for
flood control or navigation and the use
of storage allocated for such purposes
and provided on the basis of flood con-
trol and navigation. except projects
owned and operated by the Corps of
Engineers: the International Bound-
ary and Water Commission, United
States and Mexico; and those under
the jurisdiction of the International
Joint Commission, United States, and
Canada, and the Columbia River
Treaty. The intent of this regulation is
to establish an understanding between
project owners, operating agencies,
and the Corps of Engineers.

(b) Responsibilities. The Dbdasic re-
sponsibilities of the Corps of Engi-
neers regarding project operation are
set out in the cited authority and de-
scribed in the following paragraphs:

(1) Section 7 of the Flood Control
Act of 1944 (38 Stat. 890, 33 US.C.
709) directs the Secretary of the Army
to prescribe regulations for flood con
trol and navigation in the f{ollowing
manner:
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Hereafter, it shall be the duty of the See-
retary of War to prescribe regulations for
the use of storage allocated for flood control
or navigation at all reservoirs constructed
wholly or in part with Federal funds pro-
vided on the basis of such purposes. and the
operation of any such project shall be in ac-
cordance with such regulations: Provided.
That this section shall not apply to the Ten-
nessee Vailey Authority, except that in case
of danger from (loods on the lower Ohio
and Mississippi Rivers the Tennessee Valley
Authority is directed to reguiate the release
of water from the Tennessee River into the
Ohio River in accordance with such instrue-
tions as may be issued by the War Depart-
ment.

(2) Federal Energy Regulatory Com-
mission (formerly Federal Power Com-
mission-(FPC)) licenses.

(1) Responsibilities of the Secretary
of the Army and/or the Chief of Engi-
neers in Federal Energy Regulatory
Commiission (FERQC) licensing actions
are set out in the Federal Power Act.
Pertinent sections of that Act are
cited herein. The Commission may
also stipulate, as part of license condi-
tions, that the licensee enter into an
agreement with the Department of
the Army providing for operation of
the project during flood times, in ac-
cordance with rules and reguiations
prescribed by the Secretary of the
Army.

(A) Section 4(e) of the Federal
Power Act requires approval by the
Chief of Engineers and the Secretary
of the Army of plans of dams or other
structures affecting the navigable ca-
pacity of any navigable waters of the
United States, prior to issuance of a li-
cense by the Commission as follows:

The Commission is hereby authorized and
empowered to issue licenses to citizens ¢ * °
for the purpose of constructing, operating,
and maintaining dams. water conduits, res-
ervoirs, powerhouses. transmission lines, or
other project works necessary or convenient
{or the development and improvement of
navigation and for the development. trans-
mission. and utilization of power across,
alorg, from or in any of the streams or
other bodies of water over which Congress
has jurisdiction * * * Provided further. That
no license affecting the navigable capacity
of any navigable waters of the United States
shall be issued until the plans of the dam or
other structures af{fecting navigstion have
been approved by the Chief of Engineers
and the Secretary of the Army.

(B) Sections 10(a) and 10(¢) of the
Federal Power Act specify conditions
of project licenses including the fol-
lowing:

(1) Section 10(a). That the project adopt-
ed * * * shall be such as in the judgment of
the Commission will be best adapted to &
comprehensive plan for improving or devel-
ODing & waterway or waterways for the use
of benefit of interstate or foreign commerce,
for the improvement and utflization of wa-
terpower development, and for other benefl-
cial public use * °* °.

(2) Section 10(c). That the licensee shall
* * * 50 mantain and operate said works as
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not to impair navigation. and shall conform ..

to such rules and reguiations as the Com-
misssion may from time (0 time prescribe
for the protection of life, health. and prop-
my.. . ®

(C) Section 18 of the Federal Power
Act directs the operation of any navi-
gation facilities built under the provi-
sion of that act, be controiled by rules
and regulations prescribed by the Sec-
retary of the Army as follows:

The operation of any navigation facilities

which may be constructed as part of or in

connection with any dam or diversion struc-
ture built under the provisions of this Act,
whether at the expense of a licensee here-
under or of the United States. shail at all
times be controlled by such reasonable rules
and regulations in the interest of naviga-
tion: including the controi of the pool
caused by such dam or diversion structure
as may be made from time to time by the
Secretary of the Army, * * *

(if) Federal Power Commission order
No. 540 issued October 31. 1975, and
published November 7.1975 (40 FR
51998), amending section 2.9 of the
Commission'’s genersal policy and inter-
pretations prescribed standardized
conditions (forms) for inclusion in pre-
liminary permits and licenses issued
under part I of the Federal Power Act.
As an example, article 12 of standard
form L-3. titled: “Terms and Condi-
tions of License for Constructed Major
Projects Affecting Navigable Waters
of the United States,” sets out the
Commission's interpretation of appro-
priate sections of the Act, which deal
with navigation aspects, and attendant
responsibilities of the Secretary of the
Army in licensing actions as follows:

The United States specifically retains and
safeguards the right to use water in such
amount, to be determined by the Secretary
of the Army. as may be necessary for the

purposes of navigation on the navigable wa-

terway affected: and the operstion of the
Licensee. so far as they affect the use, stor-
age and discharge from storage of waters af-
fected by the license. shail at all times be
controlled by such reasonable rules and reg-
ulations as the Secretary of the Army may
prescribe in the interest of navigation, and
as the Commission may prescribe for the
protection o( life, health, and property,
* ** and the Licensee shall relesse water
lmmemkctmtrnmchu&e”'
as the Secretary of the Army may Drescribe
in the interest of navigation, or as the Comn-
mission may prescribe for the other pur-
poses hereinbefore mentioned.

(3) Section 9 of Public Law 436, 83d
Congress (68 Stat. 303) provides for
the development of the Coosa River,
Ala. and Ga.. and directs the Secretary
of the Army to prescribe rules and reg-
ulations for project operation in the
interest of flood control and naviga-
tion as follows:

The operation and maintenance of the
dams shall be subject to ressonable rules
and reguiations of the Secretary of the
Armmy in the interest of flood control and
navigstion.
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Nore.—-This Regulation will siso de appli-
cable to dam and reservoir projects operared
under provisions of future legislative acts
wherein the Secretary of the Army is direct-
ed to prescribe rules and regulations in the
interest of flood control and navigation. The
Chief of Engineers, U.S. Army Corps of En-
gineers. is designated the duly authorized
representative of the Secretary of the Army
to exercise the authority set out in the con-
gressional acts. This will normai.
ly be implemented by letters of undersiand-
ing between the Corps of Enginecrs and
project owner and will incorporate the pro-
visions of such letters of understanding
prior to the time construction renders the
project capable of significant impoundment
of water. A water conirol agreement signed
by both parties will {foliow when deliberate
impoundment {irst begins or at such time as
the responsibdiiities of any corps-owned pro-
jects may be transferred to another entity.
Promuigation of this reguiation for a given
project will occur at such time as the name
of the project appears in the Froeaar Recis-
TER in sccordance with the requirements of

$208.11(dX11). When agreement on a water

control plan canng: he reached between the
corps and the project owner after coordina-
tion with all interested parties, the projcct
name will be entered in the PrograL Rxcis-
TR and the Corps of Engineers plan will be
the officiais watér control plan until such
time as differences can be resoived.

(¢) Scope and terminology. This reg-
ulation applies to Federal authorized
flood control and/or navigation stor-
age projects, and to non-Federal pro-
jects which require the Secretary of
the Army to prescribe regulations as &
condition of the license, permit or leg-

‘islation, during the planning, design

and construction phases, and through-
oyt the life of the project. In compli-
ance with the authority cited above,
this regulation defines certain activi-
ties and responsibilities concerning
water control management through-

“out the Nation in the interest of flood

control and navigation. In carrying out
the conditions of this regulstion, the
owner ind/or apersting agency will
comply with applicable provisions of
Pub. L. 35-624, the Fish and Wildlife
Coordinstion Act of 1958, and Pub. L.
92-500. the Federal Water Pollution
Control Act Amendments of 1972. This
regulation does not apply. to local
flood protection works governed by
§ 208.10, or to navigation factlities and
associated structures which are other-
wise covered by part 207 (Navigation
Regulations) of title 33 of the code.
Small reservoirs, containing less than
12,500 acre-feet of flood control or
navigation storage. may be excluded
from this regulation and covered
under §208.10. unless specifically re-
quired by law or conditions of the li-
cense or permit. )

(1) The terms * ruervoir’ and “‘proj-
ect” as used herein include all water
resource impoundment projects con-
structed or modified, including natural
lakes, that are subject to this regula-
tion.
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{2) The term “‘project owner” refers
to the entity responsible for mainte-
nance, physical operation. and safety
of the project. and for carrying out
the water control plan in the interest
of flood control and/or navigation as
prescribed by the Corps of Engineers.
Special arrangements may be made by
the project owner for ‘‘operating agen-
cies” to perform these tasks,

-3+ The term “letter of understand.
ing” as used herein includes state-
ments which consummate this regula-
tion for any given project and define
the general provisions or conditions of
the local sponsor. or owner, coopera.
tion agreed to in the authorizing legis-
lative document, and the requirements
for compliance with section 7 of the
1944 Flood Control Act. the Federal
Power Act or other special congres-
sional act. This information will de
specified in the water control pian and
manual. The letter of understanding
will be signed by a duly authorized
representative of the Chief of Engi-
neers and the project owner. A “field
working agreement’”’ may be substitut-
ed for a letter of understanding, pro-
vided that the specified minimum re-
quirements of the latter., as stated
above, are met.

(4) The term “water control agree-
ment” refers to a compliation of water
control criteria. guidelines, diagrams,
release scheduies, rule curves and
specifications that basically govern
the use of reservoir storage space allo-
cated for flood control or navigation
and/or release functions of a water
control project for these purposes. In
general, they indicate controlling or
limiting rates of discharge and storage
space required for flood control and/
or navigation. based on the runoff po-
tential during various seasons of the
year.

(5) For the purpose of this regula-
tion. the term “water control pian” is
limited to the pian of regulation for a
water resources project in the interest
of flood control and/or navigation.
The water controi plan must conform
with proposed allocations of storage
capacity and downstream conditions
or other requirements to meet all
functional objectives of the particular
project, acting separately or in combi-
nation with other projects in a system.

(8) The term “real-time” denotes the
processing of current information or
data in a sufficiently timely manner to
influence a physicial response in the
system being monitored and con-
trolled. As used herein the term con-
notes * ¢ * the analyses for and execu-
tion of water control decisions for
both minor and major flood events
and for navigation. based on prevailing
hydrometeorological and other condi-
tions and constraints, to achieve effl-
cient management of water resource
systems.
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(d) Procedures. (1) Conditions
during project formulation. During
the planning and design phases, the
project owner shouid consult with the
Corps of Engineers regarding the
quantity and value of space to reserve
in the reservoir for flood control and/
or navigation purposes. and for utiliza-
tion of the space, and other require-
ments of the license, permit or condi-
tions of the law. Relevant matters
that bear upon f{lood control and navi-
gation accomplishment include: runoff
potential, reservoir discharge capabili-
ty. downstream channel characteris-
tics, hydrometeorological data collec-
tion, flood hazard, flood damage char-
ateristics, real estate acquisition for
flowage requirements (fee and ease-
ment), and resources required to carry
out the water control plan. Advice
may also be sought on determination
of and regulation for the probable
maximum or other design flood under
consideration by the project owner to
establish the quantity of surcharge
storage space, and freeboard elevation
of top of dam or embankment for
safety of the project.

(2) Corps of Engineers involvement.
If the project owner is responsible for
real-time implemenetation of the
water control plan. consuitation and
assistance will be- provided by the

Corps of Engineers when appropriate

and to the extent possible. During any
emergency that affects flood control
and/or navigation. the Corps of Engi-
neers may temporarily prescribe regu-
lation of flood control or navigation
storage space on a day-to-day (real-
time) basis without request of the
project owner. Appropriate considera-
tion will be given for other authorized
project functions. Upon refusal of the
project owner to comply with regula.
tions prescribed by the Corps of Engi-
neers, a letter will be sent to the proj-
ect owner by the Chief of Engineers or
his duly authorized representative de-

seribing the reason for the regulations

prescribed. events that have tran-
spired. and notification that the proj-
ect owner is in violation of the Code of
Federal Reguiations. Should an im-
passe arise, in that the project owner
or the designated operating entity per-
sists in noncompliance with regula-
tions prescribed by the Corps of Engi-
neers.
sssure compliance.

(3) Corps of Engineers implementa-
tion of real-lime water control deci-
sions, The Corps of Engineers may
prescribe the continuing regulation of
flood control storage space for any
project subject to this regulation on &
day-to-day (real-time) basis. When this
is the case, consuitation and assistance
from the project owner to the extent
possible will be expected. Special re-
quests by the project owner, or appro-
priate operating entity, are preferred

measures may be taken to

before the Corps of Engineers offers
advice on real-time reguiation during
surcharge storage utilization.

(4) Water control plan and manual
Prior to project completion. water con-
trol managers from the Corps of Engi-
neers will visit the project and the
area served by the project to become
familiar with the water control facili-
tles, and to insure sound formulation
of the water control plan. The formal
plan of reguistion for flood control
and/or navigation. referred to herein
as the water control plan, will be de-
veloped and documented in a water
control manual prepared by the Corps
of Engineers. Development of the
manual will be coordinated with the
project owner to obtain the necessary
pertinent information, and to insure
compatibility with other project pur-
poses and with surcharge regulation.
Major topics in the manual will in-
clude: Authorization and description
of the project, hydrometeorology. data
collection and communication net-
works, hydrologic forecasting. the
water control plan. and water resource
management functions, inciuding re-
sponsibilities and coordination for
water control decisionmaking. Special
instructions to the dam tender or res-

- ervoir mansager on data collection, re-

porting to higher Federal authority,
and on procedures to be followed in
the event of a communication outage

under emergency conditions, will be

prepared as an exhibit in the manual.
Other exhibits will include copies of
this regulation. letters of understand-
ing ¢o! this regulation. and
the water control agreements. After
approval by the Chief of Engineers or
his duly authorized representative, the
manual will be furnished the project
owner.

(§) Water control agreement (i) A
water control diagram (graphical) will
be prepared by the Corps of Engineers
for each project having variable space
reservation for flood controi and/or
navigation during the year: e.g.. vari-
able sessonal storage. joint-use space,
or other rule curve designation. Reser-
woir inflow parameters will be inciuded
on the diagrams when appropriate.
Concise notes will be included on the

‘disgrams prescribing the use of stor-

age space in terms of release sched- -
ules, runoff, nondamaging or other
controiling flow rates downstream of
the damsite. and other major factors
a3 appropriate. A water control release
scheduie will be prepared in tabular
form for Dprojects that do not have
variable space reservation for fiood
control and/or navigation, The water
control diagram or release schedule
will be signed by a duly authorized
representative of the Chief of Engi-
neers. the project owner. and the des-
ignated operating agency. and will be
used as the basis for carrying out this
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regulation. Each diagram or schedule
will contain a reference to this regula-
tion.

(ii) When deemed necessary by the
Corps of Engineers, information given
on the water control diagram or re-
lease scheduie will be supplemented by
appropriate text to assure mutual un-
derstanding on certain details or other
important aspects of the water control
plan not covered in this regulation, on
the water control diagram or in the re-
lease schedule. This material will in-
clude clarification of any aspects that
might otherwise resuit in unsatisfac-
tory project performance in the inter-
est of flood contol and/or navigation.
Suppiementation of the agreement
will be necessary for each project
where the Corps of Engineers exer-
cises the discretionary authority to
prescribe the flood control regulation
on a day-to-day (real-time) basis. The
agreement will include delegation of
the responsibility. The document
should also cite, as appropriate, sec-
tion 7 of the 1944 Flood Control Act.
the Federal Power Act and/or other
congressional legislation -authorizing
construction an/or directing operation
of the project.

(iii) All flood control regulations
published in the Frdrrar REGISTER
under this section (part 208) of the
code prior to the date of this publica-
tion which are listed in paragraph
208.11(e) are hereby superseded.

tiv) Nothing in this reguiation pro-
hibits the promulgation of specific
regulations for a project in compliance
with the authorizing acts. when agree-
ment on acceptable regulations cannot
be reached between the Corps of Engi-
neers and the owner.

(68) Hydrometeorological instrumen-
tation. The project owner will provide
instrumentation in the vicinity of the
damsite and will provide communica-
tion equipment necessary to record
and transmit hydrometeorological and
reservoir data to all appropriate Fed-
eral authorities on a2 real-time basis
unless there are extenuating circum-
stances or are otherwise provided for
as a condition of the license or permit.
For those projects where the owner re-
tains responsibility for real-time im-
plementation of the water control
plan. the owner will also provide or ar-
range for the measurement and re-
porting of hydrometeorological param-
eters required within and adjacent to
the watershed and downstream of the
damsite, sufficient to reguiate the
project for {lood control and/or navi-
gation in an efficient manner. When
data collection stations outside the im-
mediate vicinity of the damsite are re-
quired, and funds for installation. ob-
servation, and maintenance are not
available from other sources, the
Corps of Engineers may agree to share
the costs for such stations with the
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project owmer. Availability of funds
and urgency of daia needs are factors
which will be considered in reaching
decisions on cost sharing.

(7) Project sasety. The project owner
is responsible for the safety of the
dam and appurtenant facilities and for
regulation of the project during sur-
charge storage utilization. Emphasis
upon the safety of the dam is especial-
ly important in the event surchiarge
storage is utilized, which resuits when
the total storage space reserved for
flood controi is exceeded. Any assist-
ance provided by the Corps of Engi-
neers concerning surcharge reguiation
is to be utilized at the discretion of the
project owner, and does not relieve the
owner of the responsibility for safety
of the project.

(8) Notification of the general
pudlic. The Corps of Engineers and
other interested Federal and State
agencies, and the project owner will
jointly sponsor public invoivement ac-
tivities, as appropriate, to fully apprise
the general public of the water control
plan. Public meetings or other effec-
tive means of notification and involve-
ment will be heid. with the initial
meeting being conducted as early as
practicable but not iater than the time
the project first becomes operational.
Notice of the initial pubiic meeting
shall be published once a week for 3
consecutive weeks in one or more
newspapers of general circulation pub-
lished in each county covered by the
water control plan. Such notice shall
also be used when appropriate to
inform the public of modifications in
the water control pian. If no newspa-
per is published in a county, the notice
shall be published in one or more
newspapers of general circulation
within that county. For the purposes
of this section a newspaper is one
qualified to publish public notices
under applicable State law. Notice
shall be given in the event significant
problems are anticipated or experi-
enced that will prevent carrying out
the approved water control plan or in
the event that an extreme water con-
dition is expected that could produce
severe damage to property or loss of
life. The means for conveying this in-
formation shall be commensurate with
the urgency of the situation. The
water control manual will be made
available for examination by the gen-
eral public upon request at the appro-
priate office of the Corps of Engi-
neers, project owner or designated op-
erating agency.

(9) Other generalized requirements
Jor flood control and ngvigation. (i)
Storage space in the reservoirs allo-
cated for flood control and navigation
purposes shall be kept available for
those purposes in accordance with the
water control agreement, and the plan
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of regulation in the water controi
manual.

(ii) Any water impounded in the
flood control space defined by the
water control agreement shall be cvac-
uated as rapidly as can be safely ac-
complished without causing down-
stream flows to exceed the controlling
rates; ie., releases from reservoirs
shall be restricted insofar as practica-
ble to quantities which. in conjunction
with uncontrolled runoff downstream
of the dam, will not cause water leveis
to exceed the controlling stages cur-
rently in force. Aithough conflicts
may arise with other purposes, such as
hydropower, the pian or regulation
may require releases to be completely
curtailed in the interest of flood con-
troi or safety of the project.

(iii) Nothing in the plan of reguia-.
tion for flood control shall be con-
strued to require or allow dangerously
rapid changes in magnitudes of re-
leases. Releases will be made in a
manner consistent with requirements
for protecting the dam and reservoir
from major damage during passage of
the maximum design flood for the
project.

({iv) The project owner shall monitor
current reservoir and hydro- meteoro-
logical conditions in and adjacent to
the watershed and downstream of the
damsite, as necessary. This and any
other pertinent information shall be -
reported to the Corps of Engineers on
a timely basis. in accordance with
standing instructions to the dam-
tender or other means requested by
the Corps of Engineers.

(v) In all cases where the project
owner retains responsibility for reai-
time implementation of the water con-
trol plan, he shall make current deter-
minations of: Reservoir inflow, flood
control storage utilized, and scheduled
releases. He shall also determine stor-
age space and releases required to
comply with the water controi pilan
prescribed by the Corps of Engineers.
The owner shall report this irforma-
tion on a timely basis as requested by
the Corps of Engineers.

(vi) The water control plan is subject
to temporary modification by the
Corps of Engineers if found necessary
in time of emergency. Requests for
and action on such modifications may
be made by the fastest means of com-
munication available. The action
taken shall be confirmed in writing
the same day to the project owner and
shall include justification for the
action.

(vii) The project owner may tempo-
rarily deviate {from the water control
plan in the event an immediate short-
term departure is deemed necessary
for emergency reasons to protect the
safety of the dam, or to avoid other so-
rious hasards. Such actions shall be
immediately reported by the fastest
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means of comnmitnication available. Ae-
tions shall pe cenfirmed in writing the
same day to the Corps of Engineers
and shail include justification for the
action. Continuation of the deviation
will require the express approval of
the Chief of Engineers, or his duly au-
thorized representative.

(viil) Advance approval of the Chief
of Engineers. or his duly authorized
representative, is required prior to any
deviation from the plan of regulation
prescribed or approved by the Corps
of Fingineers in the interest of flood
control and/or navigation. except in
emergency situations provided for in
paragrapn (dX8Xwii) of this section.
When conditions appear to warrant a
prolonged de-iation from the ap-
proved plan. the project owner and
the Corps of Engineers will jointly in-
vestigate and evaluate the proposed
deviation to insure that the overall in-
tegrity of the plan would not be
unduly compromised. Approval of pro-
longed deviations will not be granted
unless such investigations and evalua-
tions have been conducted to the
extent deemed necessary by the Chief
of Engineers, or his designated repre-
sentatives. to fully substantiate the de-
viation.

(10) Revisions. The water contirol
plan and all associated documents will
be revised by the Corps of Engineers.
as necessary, to reflect changed condi-
tions that come to bear upon flood
control and navigation, c¢.g.. realloca-
tion of reservoir storage space due to
sedimentation or transfer of storage
space to a neighboring project. Revi-
sion of the water control plan, water
control agreement, water control dia-
gram, or release schedule requires ap-
proval of the Chief of Engineers or his
duly authorized representative. Each
such revision shall be cffective upon
the date specified in the approval. The

original (signed document) water con-
trol agreement shall be kept on file in
the Office. Chief of Engineers, Depart-
ment of the Army, Washington, D.C.
Copies of the agreement shall be kept
on file and may be obtained from the
office of the project owner. or from
the office of the appropriate Division
Engineer, Corps of Engineers.

(11) Federal Register. The following
information for each project subject
to section 7 of the 1944 Flood Centrol
Act and other applicable congressional
acts shail be published in the Feperat
ReGisTEIR prior 10 the time the pro-
jects becomes operationai and prior to
any significant impoundment before
project completion or * * * at such
time as the responsibility for physical
operation aad maintenance of the
Corps of Engineers owned projects is
transferred 10 another entity: (i) Res-
ervoir. dam. and lake names. (ii)
stream. county. and State correspond-
ing to the damsite location, (iii) the
maximum current storage space in
acre-feet tc be reserved exclusively for
flood control and/or navigation pur-
poses, or any multiple-use space (inter-
mingled) when {lood control or naviga-
tion is one of the purposes. with corre-
sponding elevations in feet above
mean sea level. and area in acres at
the upper and lower limits of said
space. (iv) the name of the project
owner. and (v) congressional legisia-
tion auchorizing the project for Feder-
al participation.

(e) List of projects. The following
tables, “Pertinent Project Data—Sec-
tion 208.11 Regulation,” show the per-
tinent data for projects which are sub-
ject to this regulation.

(Sec. 7. Pub. L. 73-534, 58 Stat. 890 (33
U.S.C. 709). the Federal Power Act. 41 Stat.
1063 (16 U.S.C. 791(A)); and Sec. 9. Pub. L.
83-436. 68 Stat. 303.)

(FR Doc. 78-29100 Filed 10-12-78: 8:45 am}
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EXCLUSIVE -
PROJECT COUNTY & H HWULTIPLE-USE
| NAME STREAM STATE FLOOD CONTROL/NAVICGATION FLOOD CONTROL/NAVIGATION PROJECT AUTH.
STORAGE ELEV. LIMITS AREA STORAGE ELEV. LIMITS AREA OMNER LEGIS.
1009 feet ».a.1. arres 1000 feoet m.s.1. : acres -
_ac-ft _ UPPER___LOWER _ VWPPER___ LOWER ac-ft__ UPPER __ LOMER __ UPPER LowEp
Alplne Dam Kelth Creek Winnebago 1L 0.58% 196.0 264 .0 5).08 [t} - - - - - ity ot PHA Proj.
ockford,IL
Asency Vallev N. Fork Haiheur ,OR - - - - 60.0 3340.0  3263.2%1 1,900 0 Pureau of PL 60-292
l'ew & Res Halheur Riv. eclamation
American Falla Snake Rtver Power , 1D - - - - - 1,700 4343.2 4295.6 56,100 0 Pureau of FPC NO.
Dam & Nensgvwolr } eclamat ton [ 2259
Ads zson Paach S Fk. Bolxe Elmore, iR - - - - - 423.2 4196.0 4043.0 4,740 1,150 Pucresu of Rec. Proj.
Das & Rewervolr Rives eclemation | Act of 181
(33 Scat.
1187)
Arvowtock Paa Botse River Elmore, 1D - - - - i86.6 31216.0 2967.0 1,100 200 [Bureau of Rer.Act of
& Reservols eclamation |17 Jun 190X
(32 Stat.
J88)
Sesr Creek Bear Craek Macion & Rallyl 8.7 s66.5  $29.0 60 n - - - - - ey ot PL 83-780
Dan MO sonibel MO
Bear Svamp Teth, of Franklin, MA - - - - - (No specific FC/Nev. Storage Allocatfon) ‘:,. tng Fed. Pove
Fusped Deerfield Power LO. Act .
Stozage Proj. River
Big Dev Creck Mg Dry Freeno, . CA . 16.25% 62%.0 193.0 1.3 0 - - - - - Reclamstion | PL 77-228
and Uiversion Creek and Bosrd CA
Dog Crnek
Sonny Dem & S, Fork Yusa, CO 128.8 3710.0  3672.0 5,036 2,062 - - - - - Buresu of PL 78-33
Reservotr Republican Reclamat ion
River
Boysen Uan Wind River Fremont , WY 146.0 4232.0 4725.0 22,100 19,560] 146.1 4125.0 4717.0 19,360 16,955 JBureau of PL 78-3)6
Reservolrs Reclamation
Browmler Dam Snake hiver Baker,OR; - - - - - 9R80.) 2077.0  1976.0- 11,840 6,650 [1deho Power JFPC No.
b Reserve!r Washington,iD Company 1971-C
Bully Creek Bully Creek Malheur ,OR - - - - - M5 2523.0  2456.8 1,082 140 {Buresu of L 86-248
Den & Reclamatfon
Pasecvolr . .
Comanche Dan Moke) imne San Josquin, - - - - - 200.0 235.% 20%.1 7,600 5,507 |Eant Bay Mur] PL 86-645
3 Reservelr River CA Util Diat.
Osklend,CA
Canyan Ferry Missourt Mv. Lewis & Clarkf10¢, ) 3820.0  3297.0 15,181 36,4381 799.) 3792.0  3720.0 34,435 24,126]Buresu of PL 78-3)4
Dan & Lake HT Reclamation

SNOLLVINDIE OGNV SIINY
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Page 2
PERTINENT PROJECT DATA - SECTION 208.11 RECULATIONS
v -
PROJECT counTY & DICLUSIVE WULTIPLE-USE
NNE STREAY STATR FLOOD CONTROL/NAVIGATION FLOOD CONTROL/NAVIGATION rRoJECT AUTH.
STORAGE ELEV. LIMITS AREA STORAGE ELEV. LIMITS AREA OWNER LECIS,
1000 feet m.o.1. acres 1000 feet w.a.1. acree - I
ac-{t - - UPPER LOWER UPPER LOMER ac-ft UPPER LOWER __ UPPER LOMER

ICadar Bluff Saoky Hill Trago, KS 191.9 2166.0 2144.0 10,790 6,869 - - - - - puresuy of PL 78-33¢
Dam & Reservoir ARiver : Reclamation
IClask Canyon Beaverhead Beavarhead, 79.1 3560.4 3346.1 5,903 5,160 30.4 $546.1  §533.7 5,160 4,496 Pureau of PL 78-534
Dam & Resexvoir River Mt Reclamstion

1 Valle Al amede Alemada,CA 37.0 745.0 703.1 1,060 no 1.0 703.1 102.2 710 700 [A Dept of |PL 87-874
Dam & Reservoir Creek ster Rssvourges

East Canyon East Canyon Moggan, UT - - - - - 48.0 $705.5 5577.0 684 127 pureau of PL 81-273
Dem & Meservoir Creek eclamat fon
Echo Dam and Meber River Summit, UT - - - - - 74.0 5560.0 $450.0 1,655 0 Puresu of PL 81-27)
Resesvoir clamation

Emigrent Dam Emigrant Jackson, OR 3.0 224.0 21310.5 801 80 - - - - - uresu of PL 8)-606
& Rsesrvoirs Creek sclsmat fon

lenders Den Freanchean Chase, ND 30.0 3127.0 123 2,408 1,107 - - - - - ureau of PL 28-5)¢
& Reservoir Creek eclemat ion

Foleom Daa & Aserican Sacremento,CA - - - - - 400.0 466.0 421.0 11,450 9,040 Bugesu of PL 81-356
Lake River classtfon
Friant Dam & San Joaquin Fresna, CA - - - - - 390.0 $78.0 466.3 4,85 2,101 Puresu of L 75-392
Reservolr River . eclamation #PL 76-368
(Midlecton
Lake)

Gaston-Roanoke  Roanoke Nocchampton & | 63.0 203.0 200.0 22,500 20,300 - - - - - A Electric fed Pover
Bapids Das & River Haltfax,NC Power Co Act
Reservoir

Glen Zlder Dam Solomon Mitchell, K8 }722.) 1468.3 1435.6 39,682 12,602 - - - - - uresu of PL 78-33¢
& Waconds Lake River wclamation pPL 79-526

Gleado Dam N. Platte Platte, WY 271.9 4653.0 4635.0 17,986 12,365 - - - - - uresu of PL 78-53%
& Raservoir River classution

Grand Coulee Coluabis Grant & - - - - - 5185.45 1290.0 1208.0 82,260 45,592 Puresu of PL 89-56)
bam, Franklita Mver Okanogan,WA eclamation Prd Power-
D. Boosevelt houss
Lake

Heart Butte Heart Grant ,ND 150.0 2094.3  2064.5 6,625 3,400 - - - - - uceau of PL 78-534
Das & Lake River F-chnt fon
Techids

FEDERAL REGISTER, VOL. 43, NO. 199—FRIDAY, OCTOBER 13, 1978
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PERTINENT PROJECT DATA - SECTION 2081

1 REGULATIONS

Pege

FEOERAL REGISTER, VOL. 43, NO. 199—FRIDAY, OCTOBER 13, 1978

_Excrucive MULTIPLE-USE
[~ PRUJECT COUNTY & —
NAME STREAM STATE FLOOD CONTPOL/NAVIGATION ] FLOOD CONTROI./NAVIGATION PROJECT
STORAGE ELEV. LIMITS _ARFA STOFAGE ELEV. LIMIIS ARFA OMNHER
1000 feet m.8.1. acres 1000 feet m.». acres
_sc-{t UrPER LOWER UPPER LOWER ec-ft UPPER LOWER UPPER LOWER

Helle Canyon Snake River Wallows, OR; - - - - - 11.7 1688.0 1683).9 2,380 2,280}ideho Power
Das & Alams, 1D [Company
Ruservolr

Houver Das & Colurado ‘lark NV & 1500.0 1229.0 1219.6 162,700 156,500 15.853 1219.¢6 1083.0 156,500 83,50C (Buresu of
Lake Mead River Hohave, AZ Reclamacion
Hungry Horse S. Fork Flathead, MT }2982.0 356C.0 13136.0 23,800 3,400 - - - - - [Sureau of
Dam & Reservoir Flathead Riv. Reclamat fon

indian Valley N.Vork Lake, €A - - - - - 40.0 1485,0  1474.7 3,97% 3,249 Yolo (xy Fl.
DambReservoir  Cache Creek . Cont bWt xCon

Jancstown Dam Janes Stutaman, ND 185.4 1454.0 1432.67 13,206 2,553 6.6 1632.67 1429.8 2,555 2,085 |Bureau of
& Resarvoir River Reclamat fon

Kets Dam Flathead Lake, MT - - - - - 1219.0 2093.0 2663.0 125,560 120,000 [Montane
Flachesd lake River Power Co.

Keyhole Daa Belle Crook, WY 140.2  4jill.5 4339.3 1),686 9,39 - - - - - Buresu of
& Reservoir Fourche Reclamat ton

Kirvin Das ‘N. Fork Phillips,KS 215.1  1757.3  1729.25 10,640 5,073 - - - - - Susesu of
& Reservolir Solomon River Reclasstion

Lemon Das § Florids La Plats, - - - - - 3.0 8140 8023 622 62 |bursau of
Reservolr River Colorado Reclamat ion

Leuls M. Smith Sipsey Fork  Cullman & 280.6  %22.0  510.0 25,700 21,200 - - - - - |Mabasa
Dam & Reservolr Black Walker AL Power Co.

Warrior Riv.

Lictle Wood Lictle Wood Blain,lD 30.0 $231.) 5127.8 374 0 - - - - - Buresu of
Kiver Das & - River { {Reclamat fon
Reservoir

Logan Martin Cooea River Talladegs, AL | 245.) 421.0 465.0 26,310 13,260 - - - - - Alabame
Dam & Reservoir Power Co.

Los Banos Los Bano» Hezced ,CA - - - - - 164.0 353.5 327.8 619 467 |duresu of
Das & Creek Reclemat ton
Detention Res.

Lost Creek lost Craesk Horgan UT - - - - - 20.0 6005.0 5912.0 365 93 ]8uresu of
Dam & Res. Reclamation

Lovewell Daa White Rock Jewell XS 50.5 1995.3 1582.6 5,025 2,986 - - - - - Sureau of
& Rseervoir Creek Reclamstion

AUTH.

FPC No.
THY

L 70-
642
pL 78-
329

pL 84-984

fat,

L 78-
534

BC No. §

L 7!-536

L 78-5X

L 84-483

od . Poves
Act

IPL 84-99)

PL 83-436

PL 86-488

[L 8-223
L 78-534

LEGLS.
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4 Reservoir Creek

FEDERAL REGISTER, VOL. 43, NO. 199——FRIDAY, OCTOBER 13, 1978

Page &
PERTINENT PROJECT DATA - SECTION 208.11 REGULATIONS
EXCLUSIVE MILTIPLE-USE
PROJECT COUNTY &
NANME STREAM STATE FLOOD CONTROL/NAVIGATION FLOOD CONTROL/NAVIGATION PROJRCT AUTH.
STORAGE ELEV. LIMITS AREA STORAGE ELEV. LIMITS OWRER LECES.
1000 (eet m.s5.1. acres 1000 feet w.s.1, acres
ac-{t UPPER LOVER UPPER LOWER ac-1t UPPER LOMER UPPER L. OWER
Markham Ferry Grand Hayes, OK 244.2 636.0 619.0 18,000 10,900 - - - - - Grand River [PL 76-476
Dsw & Lake (Nuosho) Dam Authort
Wash 2. Hudson River
Mayfleld Dem Cowlits Lewis, WA - - - - - 1.4 425.0 415.0 2,070 1,825 |City of PC No.
& Reservoir River Tacoma 2016-A
Medicine Cresk Medicine Frontier N3 $2.2 2386.2 2366.1 3,465 ) 1,850 - - - - - Burssu of L 78-53
Dan & Harcy Creek : Reclamat fon
Strunk Lake
Mossyrock Dam  Cowlitz Lewis WA - - - - - 1397.0 778.5 621.5 11,800 35,000 |City of PC No.
Davisson Lake River Tecoms 2016-8
Nevejo Daa’ San Juan Rio Arribas - - - - - 1036.1 6083 5990 15,610 7,400 |Buresu of L 04-403%
Reservoly River & San Juan W Reclamation
Hev Exchequer Merced Tuoloane ,CA - - - - - 400.0 867.0 199.7 7,110 4,849 IMerced lrrig. PL 86-
Dam & Lake River District 643
McClure
Norton Daa & Prairie Dog Norton, KS 98.8 2331.4 2304.3 5,316 2,181 - - - - - Buresu of L 78-334
Reservoir Creek Reclamat fon
Ochoco Dem & Ochoco Crook, OR 351.4 3136.2 3068.1 1,150 120 - - - - - Bureau of L 84-992
Reservoir Creek Rec lamat fon
Urovilie Dam Feather Butte, CA - - - - - 150.0 900.0 648.5 15,800 1),36 [CA Dept of Pl 85-500
6 Lake River Wer Resourc
Oxbow Dam § Snake Baker, OR; - - - - - $.0 1805.0 1800.0 1,165 . 1,115 ]idaho Power FPC No.
Reservolis:’ River Adame, ID . * |Company 971-d -
Pactala Dan Rapid Pennington,SD 43.0 4621.5 4580.2 1,232 860 - - - - - Bureau of L 78-534
& Reservoir Creek Reclamation
Palisades Dam  Snake Bonneville,ID J202.0 5620.0 ' 5452.43 16,100 2,170 - - - - - Bureau of L 81-864
& Reservolr River Reclamst fon
Paoina Dan § Muddy Cunnison, - - - - - 17.0  6442.5 6373.0 334 120 jBureau of L 80-117
Reservoic Creek Colorado sclsmatfon PL 84-483
Pineviev Dan Odgen Weber, UT - - - - - 110.0 4%00.0 4018.0 2,874 0 {[Buresu of L 81-27)
6 Reservoir River Reclemat fon
Pletors Dam Conejos Conejos, CQ 6.0 10034.0 10027.3 947 920 540.0 10027.5 994.5 920 0 [Buresu of L 76-640
6 Reservoir River Reclemst fon
Priest Repide Columbise Grant, WA - - - - - 44.0 488.0 481.5 7,100 6,500 [Grant Countyff?C No.
Das & Reservoir River PUD No. 2 2114-A
Prineville Dam Crooked Crook, OR 153.0 32).8 3112.0 2,990 120 - - - - - Buresu of L 84-992
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1 REGULATIONS

Page 5

. PEATINENT PROJECT DATA - SECTION 208,

PEDERAL REGISTER, VOL. 43, NO. I99—FRIDAY, OCTOBER 13, 1978

_BcLusive MULT)PLE-USE
[ FROTECT COUNTY & ‘
NAME STREAM STATE FLOOD CONTROL/NAVIGATION FLOOD CONT| IOL[MVIGA‘I'ION PROJECT AVTN.
STORAGE ELEV. LIMITS STORAGE BLEV, LIMITS AREA OMNER LECIS.
1000 feet m.o.1. acres 1000 Teet m.s.1. acres
_ac-ft UPPER LOWER UPPER LOWER ac-ft UPPER LoweR UPPER LQWER
Prosser Creek Prosser Nevada, CA - - - - - 20.0 S%1.2 57032 %S 334 | Bureau of | PL 84-058
& Reservoirx Creek eclamation !
Red Willow Dam Red Willow Frontter, NB 48.9 2604.9 2581.8 2,682 1,629 - - - - - Bureau of | PL 28-534
g rnch Butler Cresk clamation pPL 85-78)
Lake
Ririe Dam § Willow Creak  Bonnevilie,ID - - - - 0 - 90.0. 5119.0 $502).0 1,360 360} Buresu of | PL 87-824
Reservolr Snake River clasat fon
focky Reach Dam Columbia Chelen, WA - - - - - 1.0 707.0 203.0 9,600 0 [Chelan Coty [ FPC Mo,
Lake Entiat River UD No. 1 2145
Ross Dem & Skagit Whatcom, WA - - - - - 530.5 1602.5 1475.0 6,000 2,168} Cicy of rC ¥o.
Reservotr River t Seattle 333-C
Savage River Savage Carrett, HD - - - - - 16.028 1468.5 1400.0 366 127 | Upper L 79-326
Dam & Ree. River otomac Riv '
Commisslon
Shadehill Dam Grand Perkins, SD 217.1 2302.0 2222.0 9,900 4,000 - - - - - Buresu of PL 78-534
& Reservoir River : eclomation
Shasta Dam & Sacramento Shasta, CA - - - - - 1300.0 1067.0 1018.6 29,570 2),894 | Bureau of |PL 75-392
Lake River eclamat fon PPL 76-868
Suich MHen & Roanoke Bedford, - - - - - (No Specific FC/Nev. Storage Allocatlon) | Appslecien | Fed.Pover
Leesville River Campbell & Pover Co. | Act
Dan & Reo. Piccaylvania VR
Trenton Des Republican Hicchcock N 133.8 2773.0 2152.0 1,978 4,974 - - - - - Bucresuy of PL 78-53
& Reservolr River . eclamstion
Turner Falle Connecticut Pranklin, MA - - - - - (Mo Specific FC/Nav. Storage Allocetion) [Northesst Fed. Power
Res (lncludes River (Briggs tilities Act
Nosthfteld Mtn Brook) egsvice Co.
Pumped Stovage Mercford, CF
Project) .
Twitchell Dam Cuyama Sants Barbare, 89.0 651.5 623.0 3,690 2,630 - - - - - Buresu of ] PL 83-774
& Bessrvoir River CA C clamation
Upper Basker Baker Whatcon, WA - - - - - 220.63 124.0 655.0 4,890 0 JPuget Sound ] Sec, 201
Dam Baker River Pover & PrL 89-298
Lake Light Co. c No. -
2150-8
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PERTINENT PROJECT DATA - SECTION 208.1

1 REGULATIONS

Page 6

Lake

FEDERAL REGISTER, VOL. 43, NO. 199—FRIDAY, OCTORER 13, 1978

EXCLUSIVE MULTIPLE-L:SE
".—_YWJ’!LT COUNTY &
NANE STREAM STATE FLOOD CONTROL/NAVICGATION FLOOD CONTRAL/NAVICATION PROJECT AUTRA.
STORAGE ELEV. LIMITS AREA STORAGE ELEV, LiMITS AREA OWNER LEC1S.
1000 feet m.s.). acres 1000 feet a.u,l, sctes
ac-ft UPPER LOWNER UPPER LoWER ac-ft UPPER 1.OWER UPPER LOWER }
Vallecito Dam Llos Pinos Le Plats, - - - - - 115.4 76065 1600 2,123 693 }Bureau of iﬂ. 61-208
Resexvoir River Colorado Reclemst ion |PL £8-292
Wanspum Dem & Coluabis Grant, WA - - - - - 151.6 571.5 360.0 14,400 9,600 [Grant County FPC No.
Resarvolr River PUD No. 2 2114-0
Wanship Dum & Webar River Summic, UT - - - - - 61.0 6037.0 5930.0 1,027 121 [Bureau of 1?!- 81-273
Rockport Reclamat lon
Wara Springe Middle Fork Halheur, OR - - - - - 191.0  306.0 3327.0 4,600 90 {50%Wale Isr -
Dam & Res. Hallieur Riv. 0iac & 302
. Bu. of Rec.
Waterbury Daa Little River Weshington, VT | 27.7 617.5 592.0 1,330 890 - - - - - sStete of  |PL 78-33¢
&4 Reservoir . Vermont :
VWeise Des & Cooas Cherokae, AL 397.0 574.0 564.0 50,000 30,200 - - - - - Alabama PL 813-436
Reservolr River Pover Co.
Welle Dem & Coluabise Douglas, WA - - - - - 14.0 779.0 17.0 10,700 7,720 }Dougles OntyFPC No.
Lake Pateroe Kiver PUL No. ) 2149
Nebster Dan §. Fork Raoks, KS§ 183.4  1923.7 1892.45 8,480 3,264 - - - - - Buresu of [PL 334-
6 Rasegvoic Solomon Mv. Reclamation] 78-2
Yellowtall 8ighom Mg Horm, MT 259.0 3637.0 3640.0 17,298 12,6083 250.0 3640.0 3614.0 12,685 7,410 jBucesu of [PL 78-534
Dam & Bighorn  Biver Reclamation

¥o1LY
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FOLSOM DAM AND LAKE
AMERICAN RIVER, CALIFORNIA

WATER CONTROL MANUAL

DECEMBER 1987

EXHIBIT C

FIELD WORKING AGREEMENT
FLOOD com'g: OPERATION .
CENTRAL VALLEY mo.mg; DAMS AND RESERVOIRS
mxgmn .

. DEPARTMENT OF THE ARMY .
SACRAMENTO DISTRICT, CORPS OF ENGINEERS
SACRAMENTO, CALIFORNIA




FIELD WORKING AGREEMENT

BETWEEN
DEPARTMENT OF THE INTERIOR, BUREAU OF RECLAMATION
DEPARTMENT OF THE Aﬁﬂg, CORPS OF ENGINEERS
FLOOD CONT§g§ OPERATION
CENTRAL VALLEY PROJEgg DAMS AND RESERVOIRS
CALIégRNIA

THIS agreement, made and entered into this M day of £“g_“_gj:,
19723 between the Bureau of Reclamation and the Corps of Engine%®rs,
WITNESSETH THAT:

WHEREAS, the Department of the Interior, acting through the
Bureau of Reclamation, represented by its appropriate Regional
Director, has constructed or assumed operation of Federally
constructed dams and reservoirs on the Sacramento and San Joaquin
Rivers and their tributaries, and is responsible for normal operation
and structural safety of the projects, and

WHEREAS, the Department of the Army, acting through the Corps of
Engineers, represented by its appropriate District and Division
Engineers, is responsible for the flood control operation plans of
said dams and reservoirs in accordance with Section 7 of the 1944
Flood Control Act (33 U.S.C. 709) and as promulgated in Code of
Federal Regulations, Title 33, Part 208.11, and

WHEREAS, there is a need for a working agreement to insure a
clear understanding of the flood control regulations and information
exchange required for the projects operation.

NOW, THEREFORE, it is mutually understood and agreed by and
between the parties hereto that the Central Valley Project will be
operated in accordance with the following criteria:

(a) Conservation operations shall be in accordance with Bureau of
Reclamation criteria as determined by the Regional Director or his
designated representative,

(b) Storage space in the Central Valley Project shall be made
available on a seasonal basis and operated for flood control in
accordance with the Flood Control Diagrams currently in force.

(c) Emergency operation shall be in accordance with the proceduré
set forth on the Emergency Spillway Release Diagrams or procedures '
currently in force,



(d) The Regional Director is responsible for the safety of the
dam and appurtenant facilities and for regulation of reservoirs in the
Central Valley Project during surcharge storage utilization. Emphasis
upon the safety of the dam is especially important in the event
surcharge storage is utilized, which results when the total storage
space reserved for flood control is exceeded. Any assistance provided
by the Corps of Engineers concerning surcharge regulation is to be
utilized at the discretion of the Regional Director, and does not
relieve the Regional Director of the responsibility for safety of the
dams in the Central Valley Project.

(e) Revisions of the Flood Control or Emergency Spillway Release
Diagrams and procedures may be developed as necessary by parties of
this agreement. Each such revision shall be effective on the date
specified.

(f) Except as necessary in order to comply with Emergency
Operation procedures, the flood control regulations shall not be
construed to require dangerously rapid changes in magnitude of
releases. Releases will be made in a manner consistent with
requirements for protecting the dam, reservoir and appurtenances from
major damages.

(g) Any water impounded in the flood control space defined by the
Flood Control Diagrams shall be evacuated as rapidly as can be safely
accomplished without causing downstream flows to exceed the
controlling rates; i.e., releases from the reservoir shall be
restricted insofar as practicable to quantities which, in conjunction
with uncontrolled runoff downstream of the dams, will not cause water
levels to exceed the controlling stages currently in force. Although
conflicts may arise with other purposes, such as hydropower, the plan
of regulation may require releases to be completely curtailed in the
interest of flood control or safety of the projects.

(h) The Regional Director shall procure such current basic
hydrologic data and make such current determinations of required flood
control space and releases at the reservoir as are required to
accomplish the flood control objectives.

(i) The Regiomnal Director shall keep the District Engineer
advised of such reservoir operating data as the District Engineer may
request, The minimum data required is reservoir storage, inflow,
releases and streamflow at control points designated by the Flood
Control Diagrams on a daily basis.

(j) The flood control regulations are subject to temporary
modification by the Corps of Engineers if found necessary in time of
emergency. Requests for and action on such modifications may be made
by the fastest means of communication available. The action taken
shall be confirmed in writing the same day to the office of the
Regional Director and shall include justification for the actionm.



(k) The Regional Director may temporarily deviate from the flood
control regulations in the event an immediate short-term departure is
deemed necessary for emergency reasons to protect the safety of the dam,
or to avoid other serious hazards. Such actions shall be immediately
reported by the fastest means of communication available. Actions shall
be confirmed in writing thé same day to the Corps of Engineers and shall
include justification for the action. Continuation of the deviation will
require the express approval of the Division Engineer.

IN WITNESS WHEREOF, the parties hereto have caused this memorandum
of agreement to be executed as the day and date first above written.

CORPS OF ENGINEERS BUREAU OF RECLAMATION
~ - (~_
\ i E Dl L DALA
BY=‘/Z)06§Q§;; : ﬁviéi»' A ' By: | . .
Division Engineer \ctingd Regional Director
South Pacific Division B Mid Pacific Region

GPO 585-063/89612 3
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