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PERTINENT DATA

GENERAL
Drainage Areas: Unimpaired Flows of Friant Dam:
Friant Dam . . . . : v o . o v+ 1,638 sq mi Mean Annual Runoff (1873—1977) « « . 1,790,300 ac-ft
Mono Creek at Lake Thomas A Edison . . 95.2 sq mi Average Flow . . . 2,470 cfs
South Fork San Joaquin River Min Mean Daily inflow (10 0ct 1977)° 0 cfs
at Florence Lake . . . e e e v e 171 sq mi Max Mean Daily Inflow {23 Dec 1955) 61,700 cfs
Big Creek at Huntington Lake . . .. .. 80.5 sq mi Max Instantaneous infiow
North Fork Willow Creek at Bass Lake . . 50.4 sq mi (23 Dec 1955) . . . . 97,000 cfs
Stevenson Creek at Shaver Lake . . . . . 29.1 sq mi Max Mean Daily Outflow (6 Jun "1969) " 12,800 cfs
San Joaquin River at Mammoth Min Mean Daily Outflow {20 Oct 1540) 5.5 cfs
Pool Reservoir . . « « v ¢ ¢ « ¢« « o« & 1,003 sq mi San Joaquin River below Friant Dam
San Joaquin River ar Redinger Lake . . . 1,295 sq mi { ) s e e e s e s e e e ac-ft
San Joaquin River at Kerckhoff Div . . . 1,461 sq mi Spillway Design Flood
San Joaquin River at Mendota . . . . . . 3,943 'sq mi Peak Inflow . . . « . . . ¢ o o« . . 197,000 cfs
Peak Outflow ., . . . . . « . ¢« . + . 158,500 cfs
DAM RESERVOIR
Elevation
Minimum o?erat-ng level ., . .. .. 466.1 feet
Gross Pool . ¢« . 4 4 kv 4w e .. . 578.0 feet
Spillway flood pool . . . . . . . . 585.0 feet
Area
Minimum operating level ., . . . .. 2,100 acres
Gross Pool . . . . . .. ... ... 4,850 acres
Spillway flood pool 5,085 acres
Storage Capacity
Minimum operating level . . . . . . 130,000 ac-ft
Gross pool . & . . . s e 4w .o s 520,500 ac-ft
Spillway flood pool . . . . . . . . 555,450 ac-ft
SPILLWAY MAMMOTH POOL RESERVOIR
~ . OUTLETS
RESERVOIR
Stream . . . . ... ..., . + . $an Joaquin River
Drainage area . . . e e e e 995 sq mi
Max i mum storage capacnty e e e s 4« . . 123,000 ac-ft
Area at maximum storage . . . . . . . . acres
FRIANT-KERN CANAL
Length . - . . .. . ... 0000 . 152 miles
Operating capacity below Friant Dam . . 4,000 cfs
Operating capacity at terminus of canal . 2,000 cfs
MADERA CANAL
Length . . . e e e e 35.9 miles

Capacity below Friant Dam e e e e e e e 1,000 cfs
Capacity at Chowchilla River . . . . . . 625 cfs
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REPORT ON RESERVOIR REGULATION
FOR FLOOD CONTROL
FRIANT DAM AND MILLERTON LAKE
SAN JOAQUIN RIVER, CALIFORNIA

CHAPTER I - GENERAL INFORMATION

1. AUTHORITY AND SCOPE

a. This report on reservoir regulation for flood control Friant Dam and
Millerton Lake, San Joaquin River, California, is an appendix to the Master
Manual of Reservoir Regulation, San Joaquin River Basin, California. It is
prepared in accordance with instructions contained in ER 1110-2-240,
EM 1110-2-3600, EC 1110-2-67, and EC-1110-2-208, 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 the 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 such
regulations . . ."

b. This report contains descriptive information about the project, the
methods of operation, and the prescribed regulations for flood control
operation. Location of the project is shown on chart 1. A portion of the
material used in preparation of this report and some of the charts showing
features of the project were furnished by the United States Water and Power
Resources Service Mid-Pacific Region, Sacramento, California (formerly U.S.
Bureau of Reclamation). A description of the overall San Joaquin River Basin

plan for flood control is given in the Master Manual of Reservoir Regulation,
San Joaquin River Basin, California.

2, PROJECT AUTHORIZATION

a. Friant Dam is one of the principal features of the Water and Power
Resources Service Central Valley Project, which closely follows original
plans of the State of California. The State's Central Valley project took
form between 1920 and 1930. Specific recommendation for a dam at Friant to
form one of the storage reservoirs in the Central Valley plan was made in
1927. The reservoir was to be operated for conservation and flood control.



b. The State Water Plan, presented as Bulletin 29 in 1931, formed the
basis for the State's Central Valley project and was concerned with the
initial units required to relieve the increasingly serious water supply
situation. It provided for constructing Kennett Reservoir, the Delta Cross
Channel, Friant Reservoir, the San Joaquin pumping system and conduits for
the upper San Joaquin Valley and Contra Costa areas.

c. Conferences of Federal and State officials were held early in 1931
to seek an understanding of Federal participation in the project. The
State's application for Federal financing through Public Works Administration
loans and grants was not approved, and proposals for special Congressional
legislation to authorize Federal loans and grants did not progress.

d. The project was authorized as a Federal Reclamation project in 1935
in the face of increasingly critical conditions of water shortage and
economic distress, by the Finding of Feasibility of the Secretary of the
Interior as approved by President Roosevelt. By direct presidential action,
$20,000,000 of emergency relief appropriation funds were transferred to the
Department of the Interior for construction of Friant Dam and other features
of the Central Valley Project. Congressional authorization was provided in
the River and Harbor Act (Public Law No. 392) of 26 August 1937 (50 Stat.
850), and the River and Harbor Act of 17 October 1940 (ch 895, 54 Stat. 1198,
1199) extended the authorization to include irrigation distribution systems.

3. CHANGES TO THE AUTHORIZED PLAN

There are no changes in the authorized plan; however, construction of power
and flood control structures subsequent to project construction has resulted
in operational changes.

a. Construction of Mammoth Pool in 1959 has resulted in a transfer of
up to 85,000 acre-feet of flood control space from Millerton Lake to Mammoth
Pool.

b. Construction of the Chowchilla Bypass Canal in 1966 about 10 miles
above Mendota Dam has changed the flood control operation criteria at the
USGS gaging station near Mendota from 10,000 c.f.s. to 6,500 c.f.s.

4. CONSTRUCTION HISTORY

Initial construction of Friant Dam was started in October of 1939 and was
completed for interim storage in November 1942, Work deferred during the
war, including spillway gates, outlet valves, Friant-Kern Canal stilling
basin, etc., was again started in March of 1946 and the project was completed
for operation in 1949,

~



CHAPTER II - BASIN DESCRIPTION

5. DESCRIPTION OF THE PROJECT AREA

a. The San Joaquin River basin lies between the crests of the Sierra
Nevada Mountains and the Coast Range and extends from the southern boundary
of the Tulare Lake basin, near Fresno, to the northern boundary of the
Sacramento-San Joaquin Delta, near Stockton (see chart 1). It is drained by
the San Joaquin River and its tributary system. The basin has an area of
about 16,000 square miles extending about 130 miles from the crest of Sierra
Nevada Range to the crest of the Coast Range and about 140 miles from the
northern to southern boundaries. The Sierra Nevada mountains have an average
crest elevation of about 10,000 feet with occasional peaks as high as 13,000
feet. The Coast Range crest elevations reach up to about 5,000 feet. The
valley area measures about 100 miles by 50 miles and slopes gently from both
sides towards a shallow trough somewhat west of the center of the valley.
Valley floor elevations range from about 150 feet at the south to near sea
level at the north. The trough forms the channel for the lower San Joaquin
River and has an average slope of about 1.0 foot per mile between Mendota Dam
and Vernalis,

b. Major tributary streams, from north to south, are the Cosumnes,
Mokelumne, Calaveras, Stanislaus, Tuolumne, and Merced Rivers. These
streams, plus the San Joaquin River, contribute the major portion of the
surface inflow to the valley. Minor streams on the east side of the valley
are the Fresno and Chowchilla Rivers and Burns, Bear, Owens, and Mariposa
Creeks. Panoche, Little Panoche, Los Banos, San Luis, Orestimba, and Del
Puerto Creeks comprise the minor streams on the west side. These west side
streams contribute very 1little to the runoff of the San Joaquin River.
Numerous other small foothill channels carry water only during intense
storms. During high runoff periods a distributary channel of Kings River
(called Kings River North) diverts water to the San Joaquin River. 1In
addition, flood water is diverted to the San Joaquin River from Big Dry Creek
Reservoir near Fresno. Flow from rivers and creeks are significantly reduced
by storage, diversions, and channel seepage losses as they cross the valley
floor so that only a portion of the water at the foothill line reaches the
San Joaquin River. Peak flows from these tributaries usually do not coincide
and, consequently, the combined capacity of tributary channels is
considerably greater than that of the San Joaquin River. A general
description of the entire San Joaquin River Basin and the flood control works
along the main stem below Friant Dam is contained in the San Joaquin River
Master Manual. A map of the basin above the Merced River showing topographic
features, including locations of stream gaging stations is shown on chart 2.
The basin areas are briefly described in the following paragraphs.

c. The watershed above Friant Dam drains 1,638 square miles on the
western slope of the Sierra Nevada in Fresno and Madera counties, and is
bounded on the north by the watersheds of Merced and Fresno Rivers, and on
the south by that of the Kings River. It extends eastward to the crest of
the Sierra with a general ridge elevation of about 10,000 feet and occasional
peak elevations greater than 13,000 feet, and westward to Friant Dam about
fifteen miles northerly from Fresno at an elevation of about 350 feet. The
watershed is extremely rugged in character and the formation of the higher
portion is largely granitic. The upper reaches of the river have several



large branches, the three principal ones being the North, Middle and South
Forks, each of which has its source in glacial lakes near the summit of the
range. Of these streams, the South Fork drains the largest area and is
considered the head of the main stream. The North Fork rises on the southern
slope of Mt. Lyell and flows in a nearly due south direction to its junction
with the Middle Fork. The South Fork rises in Martha Lake, about 11,000 feet
above sea level southwest of Mt. Hackel. The principal tributaries of the
South Fork (Evolution, Piute, Bear and Mono Creeks), drain numerous lakelets,
many of which are more than 11,000 feet high. Below their confluence, the
Middle and South Forks form the main channel of the San Joaquin, which flows
in a narrow and deep canyon with steep sides until it begins to emerge from
the foothills. An area-elevation curve is shown on chart 3.

d. Vegetative cover over the watershed consists of grass with scattered
light forest and brush in the lower elevations, heavy forest in the
intermediate elevations, becoming moderate to light over the higher areas and
being practically nonexistent in areas over 10,000 feet elevation. The soil
cover over the area, except at highest elevations (over 10,000 feet) and in
steep canyons, ranges from moderate to heavy.

e. The watershed area is sparsely populated and is used for grazing,
mining, lumbering, hydro-electric power production, and recreationm.

f. Below Friant Dam, the San Joaquin River basin above the mouth of
Merced River is bounded on the east by the foothill line, on the west by the
Coast Range and on the south by Kings River basin. It includes an area of
about 7,900 square miles, most of which is on the alluvial valley floor
sloping gently from both sides toward the San Joaquin River. Elevations
decrease from about 350 feet at the foothill line to about 60 feet at the
mouth of Merced River. To the west of the valley floor area, the Coast Range
rises to a general ridge elevation of about 3,000 feet, with peak elevations
as high as 5,000 feet. The eastern slope of the Coast Range drains into the
San Joaquin River through a group of relatively small intermittent streams,
principally Panoche, Los Banos, and San Luis Creeks, which enter the San
Joaquin River between Mendota Dam (near the town of Mendota, Fresno County)
and the mouth of Merced River.

g. From the mouth of the canyon below Friant Dam, the San Joaquin River
flows in a southwesterly direction for about 60 miles to Mendota Pool, and
then in a northwesterly direction for about 85 miles to the Merced River
mouth near Newman. Below Mendota Pool, numberous levees have been built by
reclamation districts and individual landowners throughout the length of the
river channel (The levees of the Corps of Engineers' Lower San Joaquin River
Project extend from the mouth of the Merced River downstream to the Delta
area). Between Friant and Mendota Dams, several small tributaries enter the
river, the largest is Little Dry Creek, which, during major rain floods,
contains flood water diverted northward from the Big Dry Creek Flood Control
Project in the adjacent Tulare Lake Basin. During periods of high flow,
flood flows can be diverted above Mendota Pool through the Chowchilla Bypass
Canal system, which heads about 10 miles above Medota Pool and rejoins the
river about 31 miles downstream from Mendota Dam near El Nido. Also, -during
periods of excess flood flows on Kings River, water is released to Kings
River North and diverted to the San Joaquin River via the Fresnmo Slough -
James Bypass Canal system. San Joaquin River flows are modified by many



upstream reservoirs and diversions. Project water used along the Friant-Kern
and Madera Canals are replaced by imported water from the Sacramento River
via the Delta-Mendota Canal for use in the service area below Mendota Dam.

h. The San Joaquin River serves one of the world's most extensive
service areas. The 152 mile~long Friant-Kern Canal exports water south from
Friant Dam to extensive areas in the Tulare Basin which are lacking or are
deficient in water supplies. The 36 mile-long Madera Canal diverts water
northerly from Friant Dam to supply lands in the Madera Irrigation District
and Chowchilla Water District with a supplemental and a new irrigation
supply. The excellent soils, favorable climate, and availability of water
for irrigation in the valley floor area, have made possible extensive
agricultural development, with production of many different types of high
value crops. In addition to agriculture, numerous agricultural processing
plants and manufacturing plants operate throughout this area. Several
railroads, including the main line of Atchison, Topeka, and Santa Fe, and the
valley route of Southern Pacific, serve important agricultural centers within
the area. U.S. Highway No. 99 and I-5 are the two principal motor routes
north of Bakersfield. Many state and county roads also serve this area.

6. CLIMATE

a. A more detailed discussion of the climate of the San Joaquin Valley
is contained in the Master Manual. The climate of the upper San Joaquin
River watershed is characterized by wet, cool winters and dry, hot summers.
Average annual precipitation varies from 10 inches in the valley to over 60
inches near the Sierra crest, as shown on chart 4. About 85 percent of the
precipitation occurs during the winter months of November through April. The
normal monthly distribution of precipitation is illustrated by the averages
of selected stations (located on chart 4) as follow:



Normal Monthly Precipitation (1941 - 1970)

Fresno Auberry 1 NW N. Fork R.S. Huntington Lake

Elev 328' Elev 2140' Elev 2630' Elev 7020'
Month Inches:Percent Inches:Percent Inches:Percent Inches:Percent
Jan 1.84 18.0 4,09 17.0 5.97 17.8 6.71 16.4
Feb 1.72 16.8 3.97 16.4 5.24 15.7 6.26 15.3
Mar 1.62 15.8 3.55 14.7 4.88 14.6 6.39 15.6
Apr 1.26  12.1 2,76 1l1.4 3.60 10.8 4,19 10.2
May 0.32 3.1 0.92 3.8 1.35 4.0 1.80 4.4
Jun 0.06 0.6 0.14 0.6 0.30 0.9 0.58 1.4
Jul 0.00 0.0 0.03 0.1 0.05 0.1 0.18 0.4
Aug 0.02 0.2 0.03 0.1 0.02 0.1 0.19 0.5
Sep 0.07 0.7 0.28 1.2 0.37 1.1 0.84 2.1
Oct 0.42 4.1 0.99 4.1 1.23 3.7 1.86 4.6
Nov 1.22 11.9 3.03 12.6 4,22 12.6 4,84 11.8
Dec 1.71  16.7 4,35 18.0 6.23 18.6 7.07 17.3
TOTAL 10.24 100.0 24.14 100.0 33.46 100.0 40.91 100.0

Precipitation usually occurs as rain at elevations below 4,000 feet and as
snow at higher elevations, although on rare occasions snow has occurred in
the valley and rain has occurred at elevations above 10,000 feet.

b. During the winter, temperatures in the mountains hover near the
freezing point, with minor variations above and below, and the accumulating
snow pack becomes consolidated by alternate freezing and thawing. The
snowpack accumulates until late March or early April, when increasing
temperatures cause melting and runoff to begin. Snowpack data typical of
wet, average, and dry years are illustrated by 1969, 1979, and 1977
respectively as shown in the following tabulation: (see chart 4 for station
locations).



April snow survey data

Ei:V Depth in Inches Water equivalent in inches

Snow course feet 1969 1979 1977 1969 1979 1977 Normal

Emerald Lake 10,600 161.5 101.3 28.1 69.5 34.6 7.5 35.0
Volcanic Knob 10,100 152.4 97.0 21.8 63.0 32.0 5.6 30.0
Agnew Pass 9,450 157.8 97.5 21.9 65.6 32.4 7.6 31.0
Coyote Lakes 8,800 180.1 105.0 29.7 76.0 33.9 7.8 32.0

Huntington Lake 7,000 122.3 91.3 10.1 53.6 29.7 4.8 19.0
Poison Meadow 6,700 121.4 97.3 4.5 54.3 40.0 1.8 25.0

c. The valley floor area is characterized by hot, dry summers and
moderate winters. Temperatures in the mountains decrease generally with
elevation. At higher elevations the summers are cool and winters are
severe. Observed temperature extremes are 11l10F and 159F at Fresno,
while those at Huntington Lake are 89°F and -189F. The monthly
distribution of mean temperatures is illustrated by representative stations
(locations shown on chart 4) in the following tabulation:

Monthly Mean Temperature (OF)

Fresno Auberry 1 NW N. Fork R.S. Huntington Lake
Month Elev 328' Elev 2140' Elev 2630' Elev 7020'
January 45.3 43.4 41.5 31.1
February 49.9 46,1 43.8 31.1
March 53.9 48.8 47.6 32.0
April 60.3 54.9 53.4 37.2
May 67.4 62.4 60.0 44.2
June 73.9 69.7 67.5 52.2
July 80.6 78.5 76.9 60.6
August 78.3 76.7 76.0 59.7
September 73.8 71.8 70.2 55.4
October 64.2 61.6 60.4 47.2
November 53.5 51.2 50.3 39.0
December 45.8 44,7 43.9 33.5
AVERAGE 62.2 59.4 57.6. 43.6




7. RUNOFF CHARACTERISTICS

The flow of the upper San Joaquin River is generally similar in seasonal
distribution and is subject to the same seasonal utilization as the flows of
all major streams flowing from the Sierra Nevada. In general, runoff during
the months of November through March is the result of general rain storms,
whereas runoff during the months of April through July usually results from
melting of the mountain snowpack accumulated during the winter. Large rain
floods are rare during the snowmelt season. Annual runoff at Friant Dam has
ranged from a minimum of 361,500 acre-feet in water year 1977 to a maximum of
4,367,800 acre-feet in water year 1906. These extremes represent 10 and 240
percent, respectively, of the 107-year average runoff of 1,790,300
acre-feet. Annual runoff from the 1,638 square miles above Friant Dam
averages about 20.52 inches and is about 53 percent of the total average
annual precipitation of 39 inches. Monthly unimpaired runoff below Friant
Dam for the period of record is shown on chart 5. Locations of stream gaging
stations are shown on chart 2. About 72 percent of the runoff at Friant
occurs during the snowmelt season (April through July). The monthly
distribution of runoff is given in the following table:

Average Monthly Runoff Data

Month Acre-Feet Percent
October 23,600 1.3
November 31,000 1.7
December 53,500 3.0
January 77,900 4.3
February 90, 800 5.1
March 137,800 7.7
April 239,500 13.4
May 442,500 24,7
June " 419,200 23.4
July 189,100 10.6
August 58,900 3.3
September 26,700 1.5




CHAPTER III - FLOOD POTENTIAL

8. FLOOD CHARACTERISTICS

Floods in the upper San Joaquin River basin are rather frequent and of
two general types, those which occur during the late fall and winter,
primarily as a result of intense rainfall in the mountains, and those which
occur during the late spring and the summer primarily as a result of mountain
snowmelt. Rainfloods are characterized by high peak discharges caused by
heavy general rains, sometimes augmented by melting snows at intermediate
elevations., High stages last only a few days and runoff volumes are
comparatively small. Generally, most of the precipitation falls as snow
above the 5000 foot elevation and remains in the mountains until spring.
Snowmelt floods are characterized by sustained, moderate flows for two to
three months, yielding large volumes of runoff.

9. DOWNSTREAM AREAS SUBJECT TO FLOODING

Areas along the San Joaquin River downstream from Friant Dam that are
subject to flooding consist of a trailer court above State Highway 41 and the
east side of the town of Firebaugh below Mendota Dam. Most of the flooding
occurs within the confines of dedicated floodways, and natural overflow
basins.

10. RAINFLOOD POTENTIAL

a. Large rainstorms in the San Joaquin River Basin occur mostly in the
months of November through March. For a specified ground condition, the
seasonal variation of rainflood potential is dependent on the seasonal
variation of storm potential, which is a function of latitude and the amount
of storm precipitation that normally occurs at any location. This seasonal
variation of storm potential is defined by criteria contained in office
report "Reservoir Operation Criteria for Flood Control," dated October 1959.

b. Among the largest rainfloods on the San Joaquin River during the
period of record (1904 to present) are those of January 1911, December 1937,
December 1955 and January 1969. The largest rainflood occurred on 23
December 1955, and had an estimated, unregulated peak of 107,000 c.f.s. and
a 7-day volume of 397,600 acre feet. Reportedly, the legendary floods of
December 1862 and 1867 were larger than the December 1955 flood,
unfortunately, no reliable flood data are available. The following table
compares large unregulated flow estimates below Friant Dam:

Estimated
Flood Peak Flow 7-Day Volume
c.f.s. (acre feet)
January 1911 49,000 240,000
December 1937 78,000 170,800
December 1955 107,000 397,600
January 1969 50,000 236,000



Rainflood frequency curves for the San Joaquin River below Friant and near
Mendota are shown on charts 6 and 7 respectively.

11. SNOWMELT FLOOD POTENTIAL

Snowmelt is caused by the gradual melting of snow and ice which have
accumulated during the winter in the high mountains. Snowmelt runoff does
cause damage in the San Joaquin Valley by prolonging high stages in the lower
channels, inundating bypass lands during part of the growing season and
causing seepage through levees below Mendota Dam. The largest snowmelt flood
of record on the San Joaquin River above Friant Dam was that of 1906, which
had a maximum mean daily flow of 26,300 c.f.s. and an April-July volme of
3,339,400 acre feet. The second largest snowmelt flood occurred in 1969,
which had an unregulated maximum mean daily flow of 24,500 c.f.s. and an
April-July volume of 2,903,800 acre feet. Snowmelt frequency curves for the
San Joaquin River below Friant and near Mendota are shown on charts 8 and 9
respectively.

12. RESERVOIR DESIGN FLOOD

Millerton Lake does not have a Reservoir Design Flood. Historical operations
indicate that space available in upstream power reservoirs and flood control
space in Millerton Lake can generally control about a 50-year rainflood event
and about a 25-year snowmelt event to an objective flow of 8,000 c.f.s.
immediately below Little Dry Creek. Uncontrolled local runoff below Friant
Dam from Cottonwood Creek (54 sq. mi.) and Little Dry Creek (71 sq. mi.) can
produce peak flows greater than 8,000 c.f.s. during rainflood events larger
than once in 50 years. The local runoff generally peaks several hours before
significant releases from Friant Dam are required. Rainflood frequency
curves for Little Dry Creek near Friant are shown on chart 10. '

13. SPILLWAY DESIGN FLOOD

The spillway design flood (SDF) developed by the WPRS has a regulated peak
inflow of 197,000 c.f.s. and a 5-day volume of 810,000 acre feet. A routing
of the SDF is shown on chart ll. The routing was made using minimum release
rates indicated on the Emergency Spillway Release Diagram (shown in Appendix
A, chart A-12).
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CHAPTER IV - PROJECT FEATURES

14. DESCRIPTION OF THE PROJECT

a. Friant Dam is one of the key structures in the development of the
water resources of the Central Valley. The multipurpose structure is located
about 25 miles northeast of Fresno and an equal distance east of Madera.

' » Outlet rating discharge curves are shown on
chart A-4. The reservoir has a gross storage capacity of 520,500 acre-feet
and covers an area of about 4,900 acres. The storage space above the canal
headworks, including that reserved for flood control, is 435,000 acre-feet.
The top 170,000 acre feet is reserved for control of fall and winter rain
floods while up to 390,000 acre-feet of space, depending on forecasts of
snowmelt runoff, is reserved for control of spring snowmelt floods. Area
and capacity curves are shown on chart A-5, and a capacity table is given on
chart A-6

b. Friant-Kern Canal diverts water southerly from Friant Dam to water
deficient areas in the Tulare Lake Basin at the southern end of the San
Joaquin Valley. The canal is about 152 miles long with a capacity of 4,500
c.f.s. which decreases gradually after the first 71 miles to 2,000 c.f.s. at
its terminus.

¢c. Madera Canal diverts water northerly to Madera Irrigation District
and Chowchilla Water District. It is 35.9 miles long and has an initial
capacity of 1,200 c.f.s., decreasing to a capacity of 625 c.f.s. at the
Chowchilla River.

15. RECREATION FACILITIES

The Millerton Lake State Recreation Area is administered by the State of
California Department of Parks and Recreation. Millerton Lake, created by
Friant Dam, is three miles wide at its widest point, and stretches more than
16 miles back up the river canyon. With 43 miles of shoreline, and
activities ranging from swimming, boating, and waterskiing to hiking,
camping, and horseback riding. The lake and the surrounding hills within the
recreation area have become extremely popular. Facilities provided at
Millerton Lake include 138 car access campsites, 30 boat access campsites,
hundreds of picnic sites, a group picnic site that will accomodate 150
people, and boat launching ramps with ample parking lots on both sides of
the lake. In addition, a marina is located on the south shore near the park
headquarters, where fishing supplies, boat rentals, and dock rental space is
available.
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CHAPTER V - GENERAL PROJECT OPERATION

16. RESPONSIBILITY FOR OPERATION

Friant Dam and Millerton Lake are operated by the United States Department of
the Interior, Water and Power Resources Service, under the jurisdiction of
their Regional Director, Mid Pacific Region, Sacramento, California. Details
concerning the responsibility for flood control operation are discussed in
Appendix A of 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 are reflected in the
accompanying Field Working Agreement and Flood Control Diagram, included in
Appendix A of this report.

17. UPSTREAM REGULATION

Significant regulation of flows occur in the San Joaquin River Basin above
Friant Dam. The Southern California Edison Company has developed an
extensive system of hydroelectric power plants and operates six major storage
reservoirs aggregating a total of about 560,000 acre-feet of reservoir
storage. These reservoirs (shown on chart 4) are Florence Lake, Huntington
Lake, Mammoth Pool, Shaver Lake, Redinger Lake,and Lake Thomas A. Edison.
Bass Lake on Willow Creek, a tributary of San Joaquin River, built and
operated by Pacific Gas and Electric Company, has over 45,000 acre-feet of
storage capacity. In addition, there are many diversion structures leading
to 14 hydroelectric power plants above Friant Dam. Ward tunnel, with a
capacity of 2,000 c.f.s., diverts storage from Florence Lake into Huntington
Lake. Huntington-Shaver conduit, with a capacity of 1,450 c.f.s., diverts
water from Huntington Lake into Shaver Lake. These reservoirs have
considerable influence in reducing rain and snowmelt floods. Pertinent data
on upstream developments are contained in chart 12.

18. PRESENT REGULATION

a. Present regulation of Friant Dam for flood control requires that
releases from Millerton Lake shall be restricted to quantities which will not
cause downstream flows to exceed, insofar as possible, any one of the

following citeria:

(1) A combined flow to the San Joaquin River from Friant Dam,
Cottonwood Creek and Little Dry Creek of 8,000 c.f.s.

D (2) A flow of 6,500 c.f.s. at the "near Mendota" gage below Mendota
am.

b. The maximum space in Millerton Lake below elevation 578 feet
alocated to flood control is 170,000 acre-feet during the rain flood season
and 390,500 acre-feet during the snowmelt season in accordance with the Flood
Control Diagram in force.
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19. DOWNSTREAM CHANNEL CAPACITIES

The San Joaquin River channel between Friant Dam and the "near Mendota' gage
(the farthest downstream control point used in flood control operation of
Millerton Lake), is typical of semi-arid streams in the southern Sierra
Nevada. The natural channel of the San Joaquin River is largest at the
foothill line and decreases in capacity as it extends on to the valley
floor. Due to encroachments in the natural flood channel, objective flow
criteria are, in some cases, smaller than the channel capacity. The
following table 1lists the chamnel capacity and objective flow at control
points of the various reaches:

Reach Channel Capacity Objective Flow
c.f.s. c.t.s.
Friant Dam to SH 41 Bdg 19,000 8,000
SH 41 Bdg to blw Little Dry Cr. 15,000 8,000
Blw Little Dry Cr to Gravelly Ford 12,000 8,000
Gravelly Ford to Chowchilla
Bypass 12,000* 8,000
Chowchilla Bypass to
Mendota Dam 6, 000* 4,500
Mendota Dam to "near
Mendota" gage 10,000* 6,500

*channel capacity with levees

20. FLOOD DAMAGES

Friant Dam will normally control releases to downstream objective flows for
floods whose volumes are exceeded about once in 25 years. This degree of
protection is somewhat less than that provided at other major reservoirs in
the Central Valley of California. The major rain flood of December 1955 was
completely controlled, since it occurred relatively early in the rain flood
season when storage in Millerton Lake was lower than required by the flood
control criteria. If storage had been at the permissible level, uncontrolled
flows exceeding 37,100 c.f.s. below Friant Dam (27,400 c.f.s. at the gage
near Gravelly Ford) would have occurred and would have resulted in extensive
damages between Friant Dam and the mouth of Merced River. Damages in this
reach would be principally to agriculture and public facilities, although
some urban damage would occur. The rural or agricultural losses would
consist of damage to highly developed cropland, farm improvements, and stored

supplies; extensive damage to irrigation facilities and equipment; costs of
cleanup; and increased operating costs. Public facility losses would

include severe damage to state highways, country roads, and levees. Highway
flooding would cause extensive transportation losses. Urban Damage would
occur in the trailer court above State Highway 41 and in the city of
Firebaugh (population 2,600). Although of less magnitude than agricultural
losses, the damages to residential, commercial, and industrial property would
be significant. )
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21.' CONSERVATION OPERATION

Millerton Lake storage is used to furnish an average annual supplemental
canalside water supply of 602,000 acre-feet of class 11/ and 573,000
acre-feet of class 22/ water to the Friant-Kern Canal and 138,000 acre-feet
of class 1 and 168,000 acre-feet of class 2 water to Madera Canal. It also
furnishes 60,000 acre-feet annually for the city of Fresno and about 55,000
acre-feet annually for water-rights purposes along the San Joaquin River
above Mendota Pool. During large snowmelt years, releases from Millerton
Lake are used to supplement requirements at Mendota Pool on San Joaquin River
which normally are supplied from imported Sacramento River water via the
Delta-Mendota Canal. No releases are made specifically for fish conservation
and there is no power plant at Friant Dam.

22. RELATION TO OTHER PROJECTS

Flood control operation of Millerton Lake is coordinated with the
operation of Big Dry Creek Reservoir on the Fresno County Stream Group, Pine
Flat Lake on Kings River, Hensley Lake on the Fresno River, and H.V. Eastman
Lake on the Chowchilla River for the reduction of floodflows on the San
Joaquin Kiver between Friant Dam and Vernalis. Below the mouth of Merced
River, flood flows come primarily from the major tributaries of San Joquin
River and are controlled by reservoirs on those tributaries. The channels of
the Lower San Joaquin River Levee Project are designed to carry controlled
tributary flows in combination with sustained, regulated flows from the upper
river of a 50-year flood event. The Chowchilla and Eastside Bypass systems
(constructed by the State of California) are also a part of the overall plan
for flood control on the main stem of San Joaquin River between Mendota Dam
and the Merced River.

1/ Class 1 water is considered firm except in exceptionally dry years when
a deficiency as high as 50% may occur, or in a critical dry period such
as 1928-34 when deficiencies up to 502 could occur in two consecutive
years.

2/ Class 2 water is available for irrigation purposes during spring months
of wet years.

14



CHAPTER VI - OPERATIONAL CONTROLS

23. HYDROLOGIC FACILITIES

a. Hydrologic stations from which current reports are available for
direct operation of Friant Dam, shown on charts 2 and 4, consist of the
following:

b. Outflow from Friant Dam is the summation of flows through the Friant
Kern Canal, Madera Canal, the river outlets, and over the spillway. These
flows are calculated from the rating of the respective structures for various
openings and heads.

c. Also available for record and planning purposes are various
nonreporting stations including:

(1) Numerous stream gaging stations on the San Joaquin River and
tributaries, as well as records from upstream power reservoirs.

(2) Numerous precipitation stations above and below the dam
operated by the Weather Bureau.

(3) Numerous snow courses in the mountain areas above the dam
operated by the California Cooperative Snow Surveys (California Department of
Water Resources).

24, COORDINATION WITH OTHER AGENCIES

In order to assure that the flood control operation of Friant Dam will
be as effective and reasonable as possible, it is essential that the
operating agency keep advised at all times of possible flood hazards, weather
conditions, inflow to the reservoir, flow in Little Dry Creek, and flow in
Kings River North. This requires close liaison with other agencies,
including the Weather Bureau, Corps of Engineers, and the State of California
Department of Water Resources, on a daily or hourly basis.

25. OPERATIONAL FORECASTS

As part of the Central Valley operations, the Water and Power Resources
Service has arranged with the NOAA Office in Sacramento to forecast the
runoff from the streams entering San Joaquin River 6 to 24 hours in advance
during flood periods. The data available are (1) current runoff at key
gaging stations, (2) twice-daily precipitation data from the extensive
reporting network of NOAA, (3) data from on-call type radio-reporting
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precipitation stations operated by the Water and Power Resources Service and
precipitation stations reporting every 6 hours operated by NOAA at key points
in the San Joaquin Basin, and (4) a quantitative forecast of the average
precipitation that can be expected over the Basin for the next 48 hours, made
by NOAA on each day during the winter flood season from 1 November to 1
May. Seasonal forecasts used in operation for control of snowmelt floods and
conservation purposes are made by the Water and Power Resources Service after
consultation with the Corps of Engineers and the State of California as to
acceptable forecasting methods. Use of the parameter and adjustment for
upstream space for operation of Millerton Lake during rainflood periods is
discussed in Appendix A. The forecast of full natural runoff of the San
Joaquin River at Friant Dam is made for the periods February through July,
March through July, and April through July, using equations which relate
water equivalent of snow cover at various courses on the forecast date,
various combinations of seasonal precipitation (both observed and expected),
and the forecasted runoff. Adjustment of the forecast at any time in the
season is made by deducting from the last forecast quantity the observed
runoff since the date of forecast. The equations and curves shown on chart
A-8 illustrate the relationships and list the precipitation stations and snow
courses used in the various forecasts. These forecast equations are revised
periodically as necessary to include up to date data. The equations evaluate
the relationship between full natural runoff at Friant Dam and the
independent variables of water equivalent of snow cover, antecedent
precipitation, and runoff season precipitation. The index of antecedent
precipitation is the average of the following four stations:

Water equivalent of the snow cover is determined as the mean of various
courses on the date of the forecast. The combination of courses for any
particluar forecast (as shown on chart A-8) is based on availability of
data. The following courses are used:
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Each forecast equation includes as one of the variables, the subsequent
precipitation to June 30. The frequency distributions of rainfall which may
occur during the period February-June, March-June, and April-June are shown
on chart A-8. By use of these curves, the 1limits of the expected
precipitation can be estimated for any degree of probablility. After the
forecast runoff is determined, its distribution is based on historical
distributions for hydrographs of comparable volumes.
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CHAPTER VII - PROJECT ACCOMPLISHMENTS

26. EXAMPLES OF OPERATION

Historical operation of San Joaquin River reservoirs including
Millerton Lake during the period 1943 ~ 1978 is shown on chart 13. The Water
and Power Resources Service spillway design flood routing using releases
required by the emergency spillway release diagram, is shown on chart 1l1.
Stage-duration curves are presented on chart 14, a stage-frequency curve on
chart 15, and seasonal variation of reservoir storage frequency on chart 16.

27. OPERATION RECORD

The official operation record of Millerton Lake for flood-control
purposes will be that contained in the monthly report of operations of the
Central Valley Project, issued by the Water and Power Resources Service. A
summary of the functional operation to date is shown graphically on chart 13.
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Flow in 1,000 c.f.s.

Exceedence frequency per hundred years
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Flow in 1,000 c.f.s.

Excesdence frequency per hundred years
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in thousand acre-feet
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Pool elevation in feet, m.s.l.
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Exceedence frequency per hundred years
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REPORT ON RESERVOIR REGULATION
FOR FLOOD CONTROL
FRIANT DAM AND MILLERTON LAKE
SAN JOAQUIN RIVER, CALIFORNIA

APPENDIX A

STANDING INSTRUCTIONS TO DAMTENDERS
AND FLOOD CONTROL REGULATIONS

1. GENERAL

a. This appendix to the "Report on Reservoir Regulation for Flood
Control, Friant Dam and Millerton Lake, San Joaquin River, California," is
prepared in 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 Friant Dam and Millerton 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 responsibilies during extreme
flood emergencies when communication facilities between him and his operating
office may have been disrupted. It is designed to be used independently as
an emergency flood control guide, or as published, in conjunction with the
"Report on Reservoir Regulation for Flood Control." To facilitate
independent use of this appendix, charts required for the emergency flood
control operation of Millerton Lake are included herein. Charts A-1 through
A-12 are included for wuse in accomplishing the various operational
requirements specified herein.

2. FLOOD CONTROL OPERATION REQUIREMENTS

a. Friant Dam and Millerton 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 Cenral
Valley Project Dams and Reservoirs, copies of which are attached at the end
of this Appendix. Accompanying these regulations are the Flood Control
Diagram and the Emergency Spillway Release Diagram, which together define the
requirements for flood control operation of Friant Dam and Millerton Lake.
The flood control objectives for Friant Dam and Mjllerton Lake are:

(1) Control the sum of the flows from Friant Dam, Cottonwood Creek
and Little Dry Creek insofar as possible to 8,000 cubic feet per second, and
to not exceed 6,500 c.f.s. at the U.S.G.S. gaging station "San Joaquin River
near Mendota."



(2) To permit use of the maximum practical amount of storage space
for conservation and other purposes without impairment of the flood control
functions.

b. Flood control space in Millerton Lake shall be reserved on the basis
of the Flood Control Diagram. Whenever encroachment into the currently
required flood control space occurs, this water should be released in
accordance with the schedule contained on the Flood control Diagram, Chart
A-11.

¢. The currently required flood control space is determined from Chart
A-11, which indicates the required flood control space at any time in the
flood season from 1 October to 31 July. The diagram requires:

(1) Flood control space increases from zero on 1 October to a
maximum of 170,000 acre-feet on 1 November and is required until 31 January.

(2) A variable flood control space is required from 1 February to
30 June. This variable space is predicated on filling the reservoir (if
possible) by the end of the snowmelt season without exceeding downstream

objective flows.

d. The flood control operation is determined daily as described omn
chart A-11.

3. LIMITATIONS ON STORAGE

Operational limitations on storage in Friant Reservoir are specified on
the Flood Control Diagram, chart A-ll1, and in paragraph 2 of this Appendix.
There are no legal limitations on storage, as the taking line is above the
maximum operating level.

4. LIMITATIONS ON RELEASES

Flood control releases from Millerton Lake shall be limited insofar as
possible, to the following:

a. A combined flow to the San Joaquin River from Friant Dam, Cottonwood
Creek, and Little Dry Creek of 8,000 c.f.s.

b. A flow of 6,500 c.f.s. at the '"nmear Mendota" gage below Mendota dam.

5. SCHEDULE OF FLOOD CONTROL OPERATION

a. The flood control operation of Friant Dam and Reservoir consists of:

(1) Restricting the release to San Joaquin River from the reservoir
to a variable quantity, up to 8,000 c.f.s., depending on the magnitude of
flow entering the river from Little Dry Creek (including the flow into Little
Dry Creek from Big Dry Creek Reservoir), or the flow entering above Mendota
Pool from Kings River North, so as to limit the total flow at the '"near
Mendota'" gaging station, insofar as possible, to 6,500 c.f.s.



(2) Reserving space in Millerton Lake on the basis of the Flood
Control Diagram (chart A-11) which indicates space requirements according to
the current flood hazard.

b. The diagram requires (1) minimum space reservation for control of
rain flood runoff, consisting of 170,000 acre-feet from 1 November to 1
February, increasing from zero on 1 October and decreasing again to zero on 1
April; (2) transferable rainflood space in Mammoth Pool up to a maximum of
85,000 acre-feet from 1 November to 1 February and (3) supplemental space for
control of runoff from snowmelt from 1 February to 1 July.

6. CREDIT FOR UPSTREAM SPACE

The upper San Joaquin River has been extensively developed for power
purposes and a large amount of regulatory storage has been developed by the
Southern California Edison Company and the Pacific Gas and Electric Company,
as discussed in paragraph 17. When computing required rainflood space in
Millerton Lake, credit may be taken for space which may be available in
Mammoth Pool. Such credit is limited to the portion of required space
exceeding 85,000 acre-feet. Space required as indicated by snowmelt
parameters may be decreased by an amount equal to the space available in all
upstream reservoirs less the adjustment to upstream space shown omn chart
A-11. This limitation is based on historical operation of wupstream
reservoirs which indicates that a portion of the upstream space 1is not
utilized at the time of maximum storage at Friant.

7. EMERGENCY OPERATION OF GATED SPILLWAY

a. Although operation of spillway gates during extreme emergencies has
been excluded from the official flood control regulations, advance
preparation for such possible emergencies is considered to be highly
desirable. Whenever the reservoir level approaches gross pool level and the
reservoir is rising rapidly because of flood inflow, the necessity for
emergency releases should be determined. The Emergency Spillway Release
Diagram, chart A-12, has been devised for the convenience of the operating
agency and indicates the releases that can be made without endangering the
structure and without releasing quantities in excess of natural runoff. If
deemed necessary to assure the safety of the structure or to minimize
surcharge, the operating agency may, on the basis of forecasts, make releases
greater than those indicated by the diagram.

b. The diagram is derived in accordance with procedures outlined in EM
1110-2-3600, and is 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,
approximately that observed in the December 1937 flood. The diagram is thus
designed to defer emergency releases until it is 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 become necessary to make larger
releases. For this reason, the reservoir operators at the dam should be
thoroughly familiar with the emergency release diagram and should be



empowered by standing instructions to initiate use of the diagram if required
when communication with Central Valley Project operations office in
Sacramento is disrupted.

8. STANDING INSTRUCTIONS DURING FLOOD EMERGENCY

a. The functional operation of Friant Dam and Millerton Lake is under
the direction of the Regional Director, Mid-Pacific Region, U.S. Water and
Power Resources Service. Instructions to U.S. Water and Power Resources
Service personnel are the responsibility of the Regional Director. The
following are suggested instructions for emergency operation of Friant Dam
and Millerton 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 instructions
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-11), release should be
increased in accordance with the diagram.

(3) Wwhenever the reservoir level of Millerton Lake approaches
gross pool elevation (578 feet) and the reservoir level is rising because of
flood inflow, the necessity for emergency spillway release from Millerton
Lake should be determined. Chart A-12, Emergency Spillway Release Diagram,
indicates the release considered permissible to avoid endangering the
structure.

9. OPERATIONAL RESPONSIBILITIES

Responsibilities in connection with the operation of Millerton Lake in
the interest of flood control are summarized in the following paragraphs.
Names and addresses of key personnel concerned in the flood control operation
are contained on the frontispiece.

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

(1) 1ssuing advisories to the operating agency for emergency
changes in operation.

(2) Advising the Division Engineer, South Pacific Division, of any
departure from the flood-control regulationms.

A-4



(3) Preparing monthly operation and other special reports relative
to operation of the reservoir required by the Division Engineer, South
Pacific Division.

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

b. The Regional Director of the Water and Power Resources Service is
responsible for:

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

(2) Advising the District Engineer of any emergency change in
operation.

(3) Reporting to the District Engineer 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 affect them.

(5) Reporting by telephone or teletype to the Reservoir Control
Section of the Corps of Engineers, and to the Department of Water Resources
of the State of California, data as outlined in paragraph 10 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 any feature of the manual that may require clarification.

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

(8) Immediately after the end of the each month, transmitting to
the Reservoir Control Section of the Corps of Engineers data specified in
paragraph 10,

10. OPERATION REPORTS

a. The reservoir operator or operating agency shall report by
telephone or teletype to the Reservoir Control Section of the Corps of
Engineers and to the Department of Water Resources, State of California, each
day between 8:00 and 9:00 a.m. and at other times upon request, data as
follows:

(1) The amount of flood control space required by the regulations.

(2) Elevation, storage, inflow, outflow, and anticipated outflow
changes.
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(3) Precipitation received at the dam and at reporting stations in
or adjacent to the drainage basin.

Data obtained on nonwork days shall be furnished on the first work day
following.

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

(1) Daily inflow and storage at Millerton Lake.

(2) Daily release at Friant Dam (to river, Friant Kern, and Madera
Canals).

(3) Daily requirement of flood control space at Millerton Lake.

11. INSTRUCTIONS TO DAMTENDER

Coordination of reservoir operation at Friant Dam with other units of
Central Valley Project, including flood control operations, is attained by
means of a project communications system which includes teletype, radio, and
standard public utility telephone service. Reservoir operations are directed
over this communications system by the Central Valley Project operations
office in Sacramento. Reservoir operation in accordance with instructions,
and the gathering and transmittal to Sacramento of basic information and
operational data are accomplished at the dam.

12. MODIFICATION OF REGULATIONS

The official regulations are subject to temporary modification during
flood emergencies by the Regional Director, Mid-Pacific Region, W.P.R.S..
Major changes in the regulations are subject to prior approval of the
Division Engineer, South Pacific Division. Revisions to the Flood Control
Diagram may be developed jointly by the Division Engineer and Regional
Director.
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FRIANT DAM AND MILLERTON LAKE
SAN JOAQUIN RIVER, CALIFORNIA

EVAPORATION COEFFICIENTS

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA

Prepared: L.R.B. Date: SEPTEMBER 1955

CHART A-7



CHART A-8

Sacramento, California

U.S. Army Engineer District
Dec 1962
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SUMMARY OF FORECASTED AND ACTUAL SNOWMELT RUNOFF

(Flow in 1,000 acre - feet)

INTO MILLERTON LAKE

GIVEN DATE THROUGH 31 JULY RUNOFF
WATER , .
YEAR | FEBRUARY I MARCH I APRIL I MAY I JUNE I JuLy
ACTUAL FORECAST ERROR % ERROR ACTUAL FORECAST ERROR % ERROR ACTUAL FORECAST ERROR % ERROR ACTUAL FORECAST ERROR % ERROR ACTUAL FORECAST ERROR % ERROR ACTUAL FORECAST ERROR % ERROR
1953 1,020 1,200 | + 180 | +15 972 860 |- 112| - 13 900 770 | - 130 | - 7 703 NA NA NA 492 4y - 51| - 1l 172 166 - 6 - 4
1954 1,208 950 |- 258 | - 27 I,143 1,000 |- (43| - 14 1,016 1,100 + o84 | + 7 737 802 | + 65 | + 8 298 35 | + 52 | + 15 80 84 + 4| + 5
1955 1,023 1,310 + 287 +22 974 1,075 | + 101 9 900 650 | - 250 | - 38 774% 72¢ | - 50 | - 7 436 406 | - 30| - 7 88 93 + 5| + 5
1956 2,088 2,300 |+ 212 + 9 1,947 2,00 |+ 73| + 4 1,778 1,675 | - 203 | - 13 t,500 1,502 v 0 932 | 1,070 | +i38 | + 13 318 301 - 17| - 6
1957 I, 181 925 |- 256 | - 28 I, 828 |- 291 | - 35 1,024 670 | - 354 | - 53 882 562 | - 320 | - 57 555 451 - 104 | - 23 15 9l - 24| - 26
1958 2,362 1,250 | - 1,112 | -89 2,249 1,338 | - 911 | - 68 | 2,068 2,000 |- 68| - 3 1,705 | 1,637 | - 68 | - 4 910 ou2 | +. 32 | + 3 287 320 + 33 0
1959 809 910 + 101 + 11 719 I,t06 | + 38 | + 35 606 710 + 104 I5 403 47 | o+ 4y 10 194 89 |- 5| - 3 4 35 - 6| - 17
1960 749 833 |+ 84 +10 694 890 |+ 196 | + 22 608 665 | + 57 | + 9 430 532 | +102 | + 19 189 242 | + 53 22 43 34 - 9| - 286
1961 531 920 [+ 389 | +u2 500 550 |+ 50| + 9 452 480 |+ 28 | + 6 327 296 | - 31 | - 10 155 s | - 1| - 1 27 40 I3 | o+ 32
1962 1,780 970 |- 810 - 83 1,596 1,640 |+ 44| + 3 1,486 1,550 + 64 | o+ 4 1,105 1,069 | - us | - @ 708 642 | - 66 | - 10 203 185 - 18| - 10
1963 1,722 1,000 |- 632 - 58 1,514 805 |- 709 | - 88 1,413 850 | -563 | - 66 1,221 958 | - 263 | - 27 757 524 | - 233 | - uy 264 143 -121 | - 85
1964 725 1,215 |+ 490 + 4 695 690 | - 5 - | 643 548 | - 95 | - 17 516 388 | - 128 | - 33 259 90 | - 69 | - 36 59 60 + 1| o+ 2
1965 I,663 2,070 | + 407 + 20 I,549 1,670 | + 21 | I, u21 1,270 | - 15t | - 12 1,170 1,175 + 5 0 739 709 | - 30| - 4 267 234 - 33 | - 14
1966 1,018 ,560 + 542 + 35 963 1,226 |+ 262 | + 2 837 845 |+ 8 | + I 560 515 |- 45 | - 9 198 160 | - 38 | - 24 50 50 0 0
1967 2,671 1,785 | - 936 | -~ 54 2,570 1,270 | -1,300 | -102 | 2,327 1,500 | -737 | - us | 2,077 1,980 |- 97 | - 5 1,417 1,331 - 8| - 6 594 600 + 6 | t+
1968 710 1,110 + 400 + 36 635 820 |+ i85 | + 23 552 593 4 7 406 372 | - 34 | - 9 175 141 - 3| - 2y 44 30 - | - w7
1969 3,359 2,640 |- 719 | - 27 3,125 2,908 |- 127 - & | 2,898 2,705 | - 193 | - 7 | 2,u33 2,356 | - 77 | - 3 (,337 1,440 + 103 7 463 500 37 | + 7
1970 1,127 1,520 + 393 + 26 1,044 18 |+ tw 12 907 970 | + 63 6 761 NA NA NA 385 320 | - 65 | - 20 107 80 - 27| - 34
1971 I, 152 1,630 | + 478 + 29 1,080 (,170 90| + 8 970 980 | + 10 | + | 799 7% |- 59 [ - 8 505 580 + 75 | + 13 141 180 + 39 | + 22
1972 8u 495 o 6u5 + 4y 791 1,062 |+ 271 + 26 652 550 | - 102 | - 19 528 460 | - 68 | - 15 260 180 | - 8 | - uy 47 75 + 28 | + 37
1973 (,805 1,702 |- 103 | - 6 1,677 1,720 o3l o+ 2 1,546 1,730 TV T 1,297 1,280 | - 17 | - i 589 572 7| - 3 127 122 - 51 - 4
1974 1,783 1,770 | - 13 - 1,717 1,619 |- 98| - & 1,507 1,460 |- w7 | - 3 1,240 1,345 + 105 8 64 740 96 | + 13 162 200 + 38 | + 19
1975 I,624 1,024 |- 600 | - 59 I,548 1,200 |- 348 | - 29 1,412 1,370 | - w2 | - 3 1,281 f,467 v 186 13 734 887 | +153 | + 17 160 217 + 57 | + 26
1976 447 670 + 223 + 33 409 6l | + 205 33 350 400 ¢ 50 |+ 12 268 280 | - 2 | + 9y 118 foaw | o+ 20 35 16 - 19| ~119
1977 296 633 | + 337 + 53 281 305 |+ 24| + 8 262 9 | - 172 | - 191 205 50 | - 155 | - 3t0 130 55 | - 75 | - 136 20 25 + 5| + 20
1978 2,854 2,043 | - 811 - 40 2,658 2,200 |- 458 | - 21 2,332 2,260 |- 72| - 3 1,986 2,200 | + 214 10 (,292 1,400 | + 108 | + 8 463 525 + 62 | + 12
Mean( +) I, 406 i,402 + 409 + 30 1,314 1,221 t 139 4 187 1,02 |+ 63| + 7 974 963 c 82 | + 10 553 547 | + 83 | + (3 168 169 + 25 | + 15
Mean(-) -- -- - 568 | - 43 -- - - 409 | - 34 - -- -212 | - 33 -- -- - 97 | - 33 -- -- - 6l | - 25 -- -- - 25 | - 33
Extreme(t) | 3,359 2,640 + 1,448 : 56 3,125 2,998 |+ 38 | + 35 | 2,898 2,705 I8y 15 | 2,433 2,356 F214 |+ 19 L7 1,440 | + 153 | + 22 594 600 + 62 | + 37
Extreme(-) 296 633 |- 1,112 ]| -89 281 305 |- 1,300 | - 102 262 90 | -737 | - 191 205 50 | - 320 | - 310 130 55 | - 233 | - i36 20 16 -2t | - tie
NOTES:

. NA - Not Available.

Forecasts prepared and published by Bureau of Reclamation.

2
3. No forecast made prior to 1953.
4

Computed error based on past performance is not necessarily
indicative of the accuracy that may be achieved in the future.
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Gage height in feet

12

11

10

11

T

Flow in 1,000 c.f.s.

10

13 1 15

FRIANT DAM AND MILLERTON LAKE
SAN JOAQUIN RIVER, CALIFORNIA

DISCHARGE RATING CURVE

SAN JOAQUIN RIVER BELOW FRIANT DAM

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA

Prepared: L.H.C.

: 1979
Drown: L.H.C. Dote: FEBRUARY
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Gage height in feet

100

200

Flow in c.f.s.

300

600 700 800 900

From USBR rating table dated 3-12-63

FRIANT DAM AND MILLERTON LAKE
SAN JOAQUIN RIVER, CALIFORNIA

DISCHARGE RATING CURVE

COTTONWOOD CREEK NEAR FRIANT

CORPS OF ENGINEERS, SACRAMENTOQ, CALIFORNIA

Prepared: L.H.C.
Drown: L.H.C.

Date: OCTOBER 1979
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Gage height in feet

800

1,000 1,200 1.%00 1,600 1,800 2,000

Flow in c.f.s.

From USBR rating table dated 2-10-62

FRIANT DAM AND MILLERTON LAKE
SAN JOAQUIN RIVER, CALIFORNIA

DISCHARGE RATING CURVE

LITTLE DRY CREEK AT MOUTH NEAR FRIANT

CORPS OF ENGINEERQ, SACRAMENTO, CALIFORNIA

Prepored: L.H.C.

: R 1979
Drown: L.H.C. Date: OCTOBE
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11 13 13 1t
2 From USBR rating table dated 4-1-78
FflANT DAM AND MILLERTON LAKE’
T SAN JOAQUIN RIVER, CALIFORNIA
DISCHARGE RATING CURVE
0
0 3 ) ] € 9 10

Flow in 1,000 c.f.s.

SAN JOAQUIN RIVER NR GRAVELLY FORD

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA

Prepared: L.H.C. Date: OCTOBER 1979

Drown: L.H.C.
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Stage in feet above m.s.1.
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i6s

163
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0 1 2 3 L 5

6 / 8 y 10

Flow in 1,000 c.f.s.

Rating curve from California Department

of Water Resources dated | February 1978,

FRIANT DAM AND MILLERTON LAKE
SAN JOAQUIN RIVER, CALIFORNIA

DISCHARGE RATING CURVE

CHOWCHILLA BYPASS AT HEAD
BELOW BIFURCATION STRUCTURE

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA

Prepared: L.H.C.

Drawn: L.NH.C. Date: AUGUST 1979
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NOTE:
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//

165 +=
0 200 400 600 800

Rating curve from California Department
of Water Resources dated | February 1978.

FREANT DAM AND MILLERTON LAKE
SAN JOAQUIN RIVER, CALIFORNIA

DISCHARGE RATING CURVE

SAN JOAQUIN RIVER BELOW CHOWCHILLA BYPASS

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA

Flow in c.f.s. Prepored. L.H.C.

rown: L. H.C.

Date: AUGUST 1979
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100 200 300 400 500 600 700 800 900 1000

Flow in c¢.f.s.

U.S.B.R. rating curbe based on 1973
current meter measurements, Drainage Area: 3,943 sq. mi.

1100 1200

FRYANT DAM AND MILLERTON LAKE
SAN JOAQUIN RIVER, CALIFORNIA

DISCHARGE RATING CURVE

SAN JOAQUIN RIVER NEAR MENDOTA

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA

Prepored: L.H.C.
Drown: L.H.C.

Date: AUGUST 1979
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USE OF DIAGRAM

I. When the storage level is in the range of conservation space,
flood releases are not required.

2. Water stored in rainflood space shall be released as rapidly
as possible without exceeding 8,000 cfs below Little Dry Cr. or
6,500 cfs at the near Mendot® gage. Rainflood space in excess
of 85,000 acre-feet may be replaced by an equal amount of
space in Mammoth Pool.

3. When water is stored in the portion.of conditional space
required for flood control, a supplemental release in
addition to irrigation demand must be made. The amount of
conditional space required on a given date is determined
from the forecasted unimpaired runoff into Millerton Lake, the
amount of upstream space available, and the forecasted irrigation
demand from that date to 15 June (after 31 May, use the fore-
casted irrigation demand for the next 15 days or unti! | August,
whichever is less) using the adjacent diagram. The adjacent
diagram is also used to compute the supplemental release.

ADDITIONAL CONSIDERATIONS

I. Reservoir releases will be determined by instructions hereon
unless larger releases are required by the Emergency Spillway
Release Diagram (Chart A-12).

2, The Corps of Engineers may direct flood releases to be
increased or decreased from the computed release when warranted
by existing conditions.

3. The treatment given to upstream space on this diagram is based
on observed historic operation. If it is known that a portion
of the upstream space will not be used, then no credit will be
given for that space.

CONDITIONAL SPACE REQUIRED FOR FLOOD CONTROL COMPUTATION

2.

3.

Enter margin "A" at {he date the required space is being
computed, and move ypward vertically to the Forecasted Unim-
paired Runoff into Millerton Lake parameter, which is the fore-
casted runoff from that date through 31 July,

Move horizontally from the forecasted runoff point_to the Fore-
casted Irrigation Demand from the given date to 15 June* (after
31 May use the Forecasted Irrigation Demand for the next 15 days
or until | August, whichever is less).

Move vertically downward from the Forecasted lrrigation Demand
to margin "B" to obtain Total Space Required for Flood Control.
From this volume subtract the total adjusted space available in
upstream reservoirs to obtain the conditional space required for
flood control in Millerton Lake. The Adjustment to Upstream
Space obtained from the graph on this page so titled, is sub-
tracted from the total upstream space to compute the total
adjusted space available in upstream reservoirs.

*Irrigation Demands shall be the amount of water determined by
the Water and Power Resources Service to satisfy diversion
requirements, channel losses, spreading, sinking, and other uses.

SUPPLEMENTAL RELEASE COMPUTATION

2.

3.

Perform Steps | and 2 above using the date for which the releasr
is being computed.

Move vertically downward from the Forecasted Irrigation Demand
to the Total Space Available for Flood Control parameter line
which indicates the total space available on the given date in
Millerton Lake and in upstream reservoirs minus the adjustment
from the Adjustment to Upstream Space graph.

Move horizontally from the Total Space Available for Flood
Control to the point directly above the given date on margin

"C" to obtain the Supplemental Release (interpolate as required).
The supplemental release must be added to the irrigation demand

to obtain the total release.

520

320

220

120

Storage in 1,000 acre-feet

L AN / \ AN z ADJUSTMENT TO UPSTREAM SPACE
-\\ ‘:\Qﬂaé \ - 3
¥ )
\\ S \ s 100
SO S o4\ RN §E 3
I~ DNy N\ FORECASTED UNINPAIRED nun'orlr__\“‘\-:’° v \ \ \ \ \ \ ‘5 § 80
\\\ INTO MILLERTON LAKE \ \ \ \ =
e \\ ‘ACRE-FEET 1 \ b I \
2NN ; / \ 2§ e
- o
ENNNAN A NAVRRNNLL i
Pso0 S WY > / \\ \ \Mbs gE® i
:\iii\ / \ \ \\ \\ T% \8\ -.§. o T P MKy N JuL
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N
— t » AN/ )\ \ \ \ @
2000 B I~ R @ \ \ \ \\ E
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1 3 ALAN AL ATLE
\_\\\\ A NIYAIE NORMAL IRRIGATION DEMAND
a i A1 1/ % \1\\2 DURING SNOWMELT OPERATION
T~ > (1000 A.F.) (MEAN C.F.S.)
BRSNS . TRV - -
SEES } LA AT NN T el
N\\\‘ N \\ \ \ \ W5 APRIL 234 3930
190 1 ANAAN N A A
- - MAY 293 4770
i e N N LRWARIN
— JUNE 306 5140
——
T / / \ \ \\ \ \L \ JuLY 3y 5100
= - ! R
— - / N WA
- \ A
-
/ N N \ \ \
/ A\
FEBRUARY MARCH APRIL MAY JUNE JuLy y ; g’ \\ \\\‘ \\
A : § 1N NCTY NK
. N /s N ANAYAN
< N \ Y\
a
P MPUTAT I ON '~ N
SAMPLE COMPY / § j 5,* \ . K
GIVEN DATA: 5 5_, \ \
Date v ¢ o v e s e e e e s e e e e e s I April s’v \\\ \
Forecasted runoff from date to 31 July . .. 2,200,000 ac-ft < 5 AN
Forecasted irrigation demand from date / / & [~ \\ N \\\
to IS Jdune . . . ¢ . s i v e e e s e e e 660,000 ac-ft N ~N y
Requested irrigation release on | April . . . 3,000 cfs / ‘” ~ \ \\
Space available in Millerton Lake e . 200,000 ac-ft / ~ | N \
Space available in upstream reservoirs ., . . 440,000 ac-ft Q ~ q
COMPUTATION OF CONDITIONAL SPACE REQUIRED FOR FLOOD CONTROL: NE
Total space required for flood control (from ° 500 1000 1500 FEBRUARY ARCH PRI Ay TonE oLy . TIRT
diagram) e v s e e s e e et e e e e 902,000 ac-ft T | ired flood trol SAN JOAQUIN RIVER, CALIFORMNIA
Adjustment to upstream space . . . . .. .. 100,000 ac-ft otal space required for 00d contro
Total adjusted space in upstream (1,000 acre-feet) C FLOOD CONTROL DIAGRAM
reservoirs . . . . . . . 440,000 - 100,000 = 340,000 ac-ft ’ Prepared Pursuant to Flood Control Regulations
Conditional Reservation Required for Flood ; B for Friant Dam and Millerton Jake (33 CFR 208.11)
Control in Millerton Lake: 902,000 - 340,000 = 562,000 ac-ft APPROVED: y
COMPUTATION OF TOTAL RELEASE FROM MILLERTON LAKE: , )
Total space available for flooa
control . . . .. ... 200,000 + 340,000 = 540,000 ac-ft APPROVED:
Supplemental rélease (from diagram) e e e 2,430 cfs "Sllc. :l'vvill.l':nn Engineer
Total release . . . . .. . .. 3,000 + 2,430 = 5,430 cfs

Effective Date: = ° f. . 1007
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ELEVATION IN FEET
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Example 1

Given:

Reservoir level is rising

Present time is 0300

Present reservoir elevation is 575.1

Reservoir elevation at 0200 was 574.0

Average total release from 0200 to 0300 was 18000 cfs

Find:

Total release that should be made from 0300 to 0400

Solution:

STEP 1. Avg. elevation during preceding hour = (674.0+575.1)/2 = 574.5. For elevation
574.5, curve A gives a flow of 57,000 cfs.

STEP 2. 57,000 X {(675.1 - 574.0) = 62,700 cfs

STEP 3. Avg inflow during preceding hour = 62,700 + 18,000 = 80,700 cfs.

STEP 4. For present elevation of 575.1 and avg inflow of 80,700 cfs, diagram yields a
release of approximately 26,000 cfs.

Example 2

Given:

Reservoir level is falling

Present time is 0300

Present reservoir elevation is 574.7

Reservoir elevation at 0200 was 575.1

Reservoir elevation has decreased by 575.1 - 574.7 = 0.4 ft
Previous hour’s release was 26,000 cfs

Find:

Total release that should be made from 0300 to 0400

Solution:

STEP 1. Avg. elevation during preceding hour = (574.7+575.1)/2 = 574.9. For elevation
574.9, curve A gives a flow of 57,000 cfs.

STEP 2. 0.4 X 57,000 cfs = 22,800 cfs

STEP 3. Deacrease release by 0.3 X 22,800 = 6,840 cfs

STEP 4, For present elevation of 574.7, rcr'vce release to 26,000 - 6,840 = 19,160 cfs

OPERATING INSTRUCTIONS:

1.

When the reservoir is rising, read from curve "A" the flow
corresponding to the average reservoir elevation during the
preceding hour.

Multiply this value by the rise in reservoir elevation, in feet,
during the preceding hour, ‘

-Add this product to the average total outflow from the

reservoir during the preceding hour. This sum is the average
inflow to the reservoir during the preceding hour,

Adjust the outflow each hour as indicated by the parameters
on the basis of the inflow for the preceding hour and the
current reservoir slavation. ,

After the reservoir elevation starts to fall, maintain current
gate openings, until the elevation recedes to 580 feet.
When the reservoir elevation is below 580 feet and falling,
read from curve "A" the flow corresponding to the average
reservoir elevation during the preceding hour.

‘Multiply this value by the fall in reservoir elevation, in feet,
during the preceding hour.

“Decrease the release by 0.3 of the product obtained in step

7.
Repeat steps 6 through 8 each hour, as long as the reservoir
‘is receding, until the release has been reduced to 8,000
c.f.s. which will be maintained until the pool has receded to
the bottom of the required flood control space.

NOTES:

1.
2.

Follow the flood control diagram until larger releases are
required by this schedule.

“The Parameter values are the inflows to Millerton Lake during

the preceding hour,

‘The total reservoir release taken from he parameter lines

includes flow over the spillway, flow through the river outlet,

-and flow through the canal outlets. The total reservair

release taken from the Total Reservoir Release Curve
includes flow through the river outlet and flow over the
spiliway only.

Top of spillway gates in raised position is at elevation 578
feet.

Spillway discharge is controlled by three 100 x 18 ft. drum

. pates.

Releases greater than those required by either diagram may

be made on the basis of runoff forecasts in order to assure
the safety of the structure.

FRIANT DAM AND MILLERTON LAKE
SAN JOAQUIN RIVER, CALIFORNIA

EMERGENCY SPILLWAY

RELEASE DIAGRAM
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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-fault
protection standard at 20 CFR
1910.309(c) and 29 CFR 1926.400(h), as
promulgated on December 21, 1976, is
hereby reaffirmed.

(Secs. 6(b) and 8(¢), Pub. L. 91-596, 84 Stat.
1593, 1599 (29 U.8.C. 655, 657); sec. 107, Pub.
L. 91-54, 83 Stat. 96 (40 U.S.C. 333); Secre-
tary of Labor’s Order No. 8-76 (41 FR
25059); 29 CFR Part 1911.)

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

EuLA BINGHANM,
Assistant Secretary of Labor.

[FR Doc. 78-28687 Filed 10-12-78; 8:45 am]

[3710-92-M)

Title 33—Navigation and Navigable
de

CHAPTER I—CORPS OF ENGINEERS,
DEPARTMENT OF THE ARMY

(ER 1110-2-241)

PART 208—FLOOD CONTROL
REGULATIONS

Use of Storage Allocated for Flood
Control and Navigation 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 regulating
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. 1063 (16 U.S.C. 791(A))), Pub. L.
83-436, and other similar authorizing
legislation; 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. No 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,
Washington, D.C. 20314 202-693-
7330.

SUPPLEMENTARY INFORMATION:
This final regulation is essentially the
same as the proposed rule (42 FR
53637), 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 interpreta-
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 1list of projects shown in
$208.11(e), list of projects (42 FR
53637). The 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) U.8S. Army Corps of Engineers,
Worth Pacific Division area:

(iir) American Falls Dam and Reser-
voir.

(3) Anderson Ranch Dam and Reser-
voir.

(iii) Arrowrock Dam and Reservoir.

(iv) Brownlee Dam and Reservoir.

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

(1:1) Hells Canyon Dam and Reser-
voir.

(vil) Kerr Dam and Flathead Lake.

(viii) Mayfield Dam and Reservoir.

(ix) Mossyrock Dam and Davisson
Lake.

(x) Oxbow Dam and Reservoir.

(i:;l) Priest Rapids Dam and Reser-
voir.

(xil) Ririe Dam and Reservoir.

(xiii) Rocky Reach Dam and Lake
Entiat.

(xiv) Ross Dam and Reservoir.
L’(j‘(v) Upper Baker Dam and Baker

e,

(xvi) Wanapum Dam and Reservoir.

(xvii) Wells Dam and Lake Pateros.

(d) U.S. 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.

(ii) Lemon Dam and Reservoir.

(iil) Navajo Dam and Reservoir.

(iv) Paoina Dam and Reservoir.

(v) Vallecito Dam and Reservoir.

The following projects are deleted
from the list of projects:

(a) U.8. 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.

(il) Devil Creek Dam and Reservoir.

Notz.—The Chief of Engineers has deter-
mined that this rule does not contain a
major proposal requiring preparation of an
inflation impact statement under Executive
Order 11821 and OMB Circular A-107 (Stat-
utory Authority Pub. L. 80-483).

Dated: October 10, 1978.

CHARLES 1. McGInNNIS,
Major 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 control and
navigation.

(a) Purpose. This regulation pre-
scribes the responsibilities and general
procedures for regulating 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 basic 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 (58 Stat. 890, 33 U.S.C.
709) directs the Secretary of the Army
to prescribe regulations for flood con-
trol and navigation in the following
manner:

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



Hereafter, it shall be the duty of the Sec-
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 Valley Authority, except that in case
of danger from floods on the lower Ohio
and Mississippi Rivers the Tennessee Valley
Authority is directed to regulate the release
of water from the Tennessee River into the
Ohio River in accordance with such instruc-
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
Commission (FERC) 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 regulations
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
for the development and improvement of
navigation and for the development, trans-
mission, and utilization of power across,
along, 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 affecting navigation have
been approved by the Chief of Engineers
and the Secretary of the Army.

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

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

(2) 8ection 10(c). That the licensee shall
¢ * ¢ 30 maintain and operate said works as
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not to impair navigation, and shall conform
to such rules and regulations as the Com-
misssion may from time to time prescribe
for the protection of life, health, and prop-
eny.o L)

(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 controlled 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, shall at all
times be controlled by such reasonable rules
and regulations in the interest of naviga-
tion; including the control of the pool
caused by such dam or diversion structure
as may be made from time to time by the
Secretary of the Army, * * ¢

(ii) 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 general 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-38, 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 operation of the
Licensee, s0 far as they affect the use, stor-
age and discharge from storage of waters af-
fected by the license, shall 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
a8 the Commission may prescribe for the
protection of life, health, and property,
* * ¢ and the Licensee shall release water
from the project reservoir at such rate * * °,
as the Secretary of the Army may prescribe
in the interest of navigation, or as the Com-
mission may preacribe 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 reasonable rules
and regulations of the Secretary of the
Army in the interest of flood control and
navigation.
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Note.—This Regulation will also be appli-
cable to dam and reservoir projects operated
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 regulation will normal-
ly be implemented by letters of undersiand-
ing between the Corps of Engineers 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 control agreement signed
by both parties will follow when deliberate
impoundment first begins or at such time as
the responsibilities of any corps-owned pro-
jects may be transferred to another entity.
Promulgation of this regulation for a given
project will occur at such time as the name
of the project appears in the FxpEraL REGIS-
TER in accordance with the requirements of
$208.11(dX11). When agreement on a water
control plan cannct be reached between the
corps and the profect owner after coordina-
tion with all interested parties, the project
name will be entered in the FrpenaL Recis-
TER and the Corps of Engineers plan will be
the officials water control plan until such
time as differences can be resolved.

(e) 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 a
condition of the license, permit or leg-
islation, during the planning, design
and construction phases, and through-
out 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 regulation, the
owner and/or operating agency will
comply with applicable provisions of
Pub. L. 85-624, the Fish and Wildlife
Coordination 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 facilities and
associated structures which are other-
wise covered by part 207 (Navigation
Regulations) of title 33 of the code.
Small reservoirs, containing less than
132,500 acre-feet of flood control or
navigation storage, may be excludéd
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 “reservoir” and “proj-
ect” as used herein include all water
resource impoundment projects con-
structed or modified, including natural
l:.ku. 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 be
specified in the water control plan 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 schedules, 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 plan” is
limited to the plan of regulation for a
water resources project in the interest
of flood control and/or navigation.
The water control 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.

(6) 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 effi-
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 should 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 upor flood 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, consultation 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-
scribing 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 Regulations. S8hould 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,
assure compliance.

(3) Corps of Engineers implementa-
tion af real-time 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 a
day-to-day (real-time) basis. When this
is the case, consultation 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 regulation 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-
ties, and to insure sound formulation
of the water control plan. The formal
plan of regulation 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
watér control plan, and water resource

ent functions, including re-
sponsibilities and coordination for
water control decisionmaking. Special
instructions to the dam tender or res-
ervoir manager 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 consummating 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,

(5) Water control agreement (1) A
water control diagram (graphical) will
be prepared by the Corps of Engineers
for each project having variable space
reservation for flood control and/or
navigation during the year; e.g., vari-
able seasonal storage, joint-use space,
or other rule curve designation. Reser-
voir inflow parameters will be included
on the diagrams when appropriate.
Concise notes will be included on the
diagrams prescribing the use of stor-
age space in terms of release sched-
ules, runoff, nondamaging or other
controlling flow rates downstream of
the damsite, and other major factors
as appropriate. A water control release
schedule will be prepared in tabular
form for projects that do not have
variable space reservation for flood
control and/or navigation. The water
control diagram or release schedule
will be signed by a duly suthorized
representative of the Chief of Engi-
neers, the project owner, and the des-

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 schedule 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 result in unsatisfac-
tory project performance in the inter-
est of flood contol and/or navigation.
Supplementation 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 decument
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 FEDERAL 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.

(iv) Nothing in this regulation 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.

(8) 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 a 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 regulate the
project for flood 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 owner. Availability of funds
and urgency of data needs are factors
which will be considered in reaching
decisions on cost sharing.

('T) Project safety. 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 surcharge
storage is utilized, which results when
the total storage space reserved for
flood control is exceeded. Any assist-
ance provided by the Corps of Engi-
neers concerning surcharge regulation
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
public. The Corps of Engineers and
other interested Federal and State
agencies, and the project owner will
Jjointly sponsor public involvement 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 held, with the initial
meeting being conducted as early as
practicable but not later than the time
the project first becomes operational.
Notice of the initial public 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 plan. 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 navigation. (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 control
manual.

(ii) Any water impounded in the
flood control space defined by the
water control agreement shall be evac-
uated as rapidly as can be safely ac-
complished without causing down-
stream flows to exceed the controlling
rates; l.e., 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 levels
to exceed the controlling stages cur-
rently in force. Although conflicis
may arise with other purposes, such as
hydropower, the plan or regulation
may require releases to be completely
curtailed in the interest of flood con-
trol or safety of the project.

(iii) Nothing in the plan of regula-
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 real-
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 control plan
prescribed by the Corps of Engineers.
The owner shall report this informa-
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.

(vil) 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 se-
rious hazards. Such actions shall be
immediately reported by the fastest
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means of communication available. Ac-
tions shall be confirmed jn writing the
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 Chief of Engineers, or his duly au-
thorized representative.

(viii) Advance approval of the Chief
of Engineers, or his duly authorized
representative, is reqiiired prior to any
deviation from the plan of regulation
prescribed or approved by the Corps
of Engineers in the interest of flood
control and/or navigation, except in
emergency situations provided for in
paragraph (dX9)vii) of this section.
When conditions appear to warrant a
prolonged deviation 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 control
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, e.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 effective 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 shall be published in the FEDERAL
REGISTER prior to the time the pro-
jects becomes operational and prior to
any significant impoundment before
project completion or * * * at such
time as the responsibility for physical
operation and maintenance of the
Corps of Engineers owned projects is
transferred to another entity: (i) Res-
ervolr, dam, and lake names, (D)
stream, county, and State correspond-
ing to the damsite location, (iii) the
maximum current storage space in
acre-feet to be reserved exclusively for
flood control and/or navigation pur-
poses, or any multiple-use space (inter-
mingled) when flood 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 legisla-
tion authorizing 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. 78-534, 58 Stat. 890 (33
U.S.C. 709); the Federal Power Act, 41 Stat.
1063 (18 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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PERTINENT PROJECT DATA - SECTION 208.11 REGULATIONS
EXCLUSIVE -
PROJECT COUNTY & MULTIPLE-USE
NAME STREAM STATE FLOOD CONTROL/NAVIGATION FLOOD CONTROL/NAVIGATION PROJECT AUTH.
STORAGE ELEV. LIMITS AREA STORAGE ELEV. LIMITS AREA OWNER LEGIS.
1000 feet w.s.l. acres 1600 feet m,.s.l. acres
ac-ft UPPER LOWER UPPER LOWER ac~ft UPPER LOWER UPPER LOWER
[Alpine Dam Keith Creek Winnebago,lIL 0.585 796.0 764.0 51.88 0 ~ - - - - Aty ot PWA Proj.
kford, IL
lagency Valley M. Fork Maiheur,OR -~ - - - - $0.0 3340.0 3263.21 1,900 0 reau of PL 68-292
Dam & Res Maiheur Riv. eclamation
JAmerican Falls  Snake River Power,ID - - - - - 1,700 4343.2 4295.% 56,100 0 PBureau of FPC NO.
Dam & Reservoir ) clamation | 2259
Andezson Ranch  §.Fk. Bolse Elmore,ID - - - - - 423.2 4196.0 4043.0 4,740 1,150 Bureau of Rec. Prol
Daa & Reservolr River 1 E clamation [ Act of 1B
E {53 stat.
1187)
Arrowrock Dam Boise River Elmore,Id - - - - - 1 286.6 3216.9 2967.0 3,109 200 Eurecu of Rec.Act o
& Reservoir eclamation | 17 Jun 1903
4 {32 Stat.
388)
Besr Creek Bear Creek Marion & Rallgl 8.7 546.5 520.0 540 D - - - - - City of PL 83-780
Dam MO nibal M0
Bear Swamp Trid. of Pranklin, MA - - - - - |(No specific FC/Nav. Storage Allocation) tng Fed. Pove
Pumped Deerfield Power CO. Act .
Storage Proj. River 3
Big Dry Creck Big Dry Fresno,CA 16.25 425.0 393.0 1,530 0 - - ~ - - Reclamation | PL 77-228
and Diversion Creek and ’ Board CA
Dog Creek E
Bonny Dew & $. Fork Yums, CO 128.8 3710.0  3672.0 5,036 2,042 - - - - - *lunan of PL 78-534
Reservoir Republican Reclamat ion
River
Soysen Dam & Wind River Fremont, WY 146.0 4732.0 4725.0 22,100 19,5601 146.1 4725.0 4717.0 19,560 16,955 |Bureau of PL 78-334
Reservoir Reclamation
Brownlee Dam Snake Kiver Baker ,OR; - - - - - 980.3 2077.0 1976.0- 13,840 6,650 [1daho Power [FPC No.
§ Reservolr Washington,ID Company 1971-C
Bully Creek Bully Creek Malheur ,OR - - - - - 31.65 2523.0  2456.8 1,082 140 |Bureau of PL 86-248
Dam & Reclamation
Reservoir . -
Csmanche Dam Mokelumne San Joaquin, - - - - - 200.0 235.5 205.1 7,600 5,507 [East Bay Mur| PL 86-645
& Reservoir River CA Util Dist.
B Oakland,CA
Canyon Ferry Missouri Riv. Lewis & Clltk, 104 3 3800.0 3797.0 35,181 34,435 799.1 3797.0 3770.0 34,435 24,126 {Bureau of PL 78-534
Dam & Lake MT Reclamation
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_PERTINENT PROJECT DATA - SECTION 208.11 REGULATIONS
v
PROJECT . EXCLusive MULTIPLE-USE
RAME STREAM STATE FLOOD CONTROL/NAVICATION ¥FLOOD CONTROL/NAVIGATION PROJECT AUTE.
STORAGE ELBV. LIMITS AREA STORACE ELEV. LIMITS AREA OWNER LEGIS.
1000 feet n.s.l. acras 1000 feet m.s.l. acres O
ac-ft ‘' UPP) LOWER UPPER LOWER ac-ft _ UPPER LOWER UPPER LOWER )

Cedar Bluff Smoky Hill Trego, KS 191.9 2166.0 2144.0 10,790 6,869 - - - - - pureau of PL 78-534
Dam & Reservoir River Reclamatfon

[Clark Canyon Beaverhaad Beaverhead, 79.1 5560.4 5546.1 5,903 $,160{ 50.4 5546.1 5535.7 5,160 4,496 Bureau of PL 78-534
Dam & Reservoir River MT . Reclamation

1 Valle Alameds Alsmeds,CA 37.0 745.0 703.1 1,060 710 1.0 703.1 702.2 710 PL 87-874
Dam & Reservoir Creek

Rast Canyon Bast Canyon Morgan, UT - - - - - 48.0 5705.% 55771.0 684 PL 81-273

Dem & Reservoir Creek
ho Dam snd Weber River Summit, UT - - - - - 74.0 5560.0 5450.0 1,455 PL 81-273
Resurvoiy -

Emigrant Dem Emigzrant Jackson, OX 39.0 2241.0 2131.5 801 80 - - - - PL 83-606
& Ressrvolr Craek

Enders Dan Frenchaan Chase, MO 30.0 3127.0  3112.3 2,405 1,707 - - - - PL 78-534
& Reservoir Creek

{Foleom Dam & American Sacramento,CA - - -~ - - 400.0 4}6.0 427.0 11,450 PL 81-356
Lake Kver

Priant Dem & San Joaquin Fresno, CA - - - - - 390.0 578.0 466.3 4,850 PL 75-392
Reservoir River bPL 76-868
(Millerton
Lake)

Gaston-Roanoke  Rosnoke Northampton & | 63.0 203.0 200.0 22,560 20,300 - - - - Fed Power
Repids Dam & River Halifex, NC Act
Reservoir

Glen Elder Dem Solomon Mitchell, kS {722.3 1488.3 1455.6 39,682 12,602 - - - - PL 78-534
& Maconds Lake River hrL 79-526

Glendo Dsm . Platte Platte, WY 271.9 4653.0 4635.0 17,986 12,365 - - - - PL 28-534
& Reservoir River

Grand Coulee Columbis Grant & - - - - - 5185.45 1290.0 , 1208.0 82,280 45,592 [ PL 89-561
Dam, Franklia River Okanogan,WA prd Power-
D. Roosavelt house
Lake 1

Beart Mutte Heart Grant ,ND 150.0 2094.5 2064.5 6,625 3,400 - - - - PL 78-534
Dem & Lake River :

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

PERTINENT PROJECT DATA - SECTION 208.11 REGULATIONS
EXCLUSIVE MULTIPLE-USE
[ PROJECT COUNTY &

___NaME STREAM STATE FLOOD CONTROL/NAVIGATION FLOOD CONTROL/NAVIGATION PROJECT AUTH.

STORAGE ELEV. LIMITS ARFA STORAGE ELEV. LIMITS AREA OWNER LEGIS.

1000 feet m.s.l. acres 1000 feet m.s.l. acres .

ac-ft UPPER LOWER UPPER LOWER ac-ft UPPER LOWER UPPER LOWER
Hells Canyon Snake River Wallows, OR; - - - - - 11.7 1688.0 1683.0 2,380 2,280{1dahc Power FPT No.
Dam & Adams, ID Company 1971-A
Reservoir
Hoover Daa & Colorado Clark NV & 1500.0 1229.0 1219.6 162,700 156,500 15.853 1219.6 1083.0 156,500 83,500 |Bureau of PL 70-
Lake Mead River Mohave, AZ Reclamation | 642
Rungry Horse S. Fork Filathead, MT |2982.0 3560.0 3336.0 23,800 5,400 - - - - - |Bureau of PL 78-
Dam & Reservoir Flathead Riv, Reclamation | 329
Indian Valley N.Fork Lake, €A - - - - - 40,0 1485.0 1474.7 3,975 3,742 Yolo Gty F1.pPL 84-984
Dam&Reservolr  Cache Creek Cont&WtrConapist.
Jamestown Dam  James Stutsman,ND 185.4  1454.0 1432.67 13,206 2,555 6.6 1432.67 1429.8 2,555 2,085 {Bureau of L 78-
& Reservoir River ’ *  |Reclamation | 534
Kerr Dam Flathead Lake, MT - - - - - 1219.0 2893.0 2883.0 125,560 120,000 [Montana FPC No. 5
Flathead Lake River . Power Co.
Keyhole Dam Belle Crook, WY 140.2  4111.5 4099.3 13,686 9,394 - - - - - Bureau of [PL 78-534
& Reservoir Fourche Reclamation
Kirvin Dam N. Fork Phillipe,KS 215.1 1757.3 1729.25 10,640 5,073 - - - - - Bureau of [PL 78-534
& Reservoir Solomon River Reclamstion
Lemon Dam & Florida La Plata, - - - - - 39.0 8148 8023 622 62 |Bureau of {PL 84-485
Reservoir River Colorado ' Reclamation
Lavis M. Smith Sipsey Fork Cullman & 280.6 522.0 510.0 25,700 21,200 - - - - - Alabama [Fed . Power
Dam & Reservoir Black Walker,AL Power Co. Act

Warrior Riv.

Little Wood Little Wood Blsin,ID 30.0 5237.3 S5127.8 574 0 - - - - - Bureau of [PL B84-993
River Dam & River { Reclamat ion
Reservoir
Logan Martin Coosa River Talladega, AL | 245.3 477.0 465.0 26,310 15,260 - - - - - Alabans PL 83-436
Dam & Regervoir Power Co.
Los Banos Los Banos Merced,CA - - - - - 14,0 353.5 327.8 619 467 jBureau of [PL 86-488
Dam & Creek Reclamat ion
Detention Res.
Loat Creek Lost Creek Morgan,UT - - - - - 20.0 6005.0 5912.0 365 93 |Bureau of [PL 81-273
Dam & Res. Reclamstion
Lovewell Dan White Rock Jewell , KS 50.5 1595.3 1582.6 5,025 2,986 - - - - - Bureau of [PL 78-534
& Reservoir Creek Reclasation
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Page 4
PERTINENT PROJECT DATA ~ SECTION 208.11 REGULATIONS
EXCLUSIVE MULTIPLE-USE
PROJECT COUNTY &
MAME STREAM STATE FLOOD CONTROL/NAVIGATION FLOOD CONTROL/NAVIGATION PROJECT AUTH.
STORAGE ELEV. LIMITS AREA STORAGE ELEV. LIMITS AREA OWNER LEG1S.
1000 feet m.s.1. acres 1000 feet m.s.l. acree
ac~ft UPPER LOWER UPPER LOWER ac-ft UPPER LOWER UPPER 1L OWER
Markham Ferry Grand Mayes, OK 244.2 636.0 619.0 18,000 10,900 - - - - - Grand River [PL 76-476
Dam & Lake (Neosho) Dam Authoridy
Wagh E. Hudson River
Mayfield Dam Cowlitz Lewis, WA - - - - - 21.4 425.0 415.0 2,070 1,825 [City of FPC No.
& Reservoir River Tacoma 12016-A
Medicine Creek Medicine Prontier,NB 52.2 2386.2 2366.1 3,465 } 1,850 - - - - - Bureau of |PL 78-534
Dan & Harry Creek ' Reclamation
Strunk Lake )
Mossyrock Dam Cowlitz Lewis WA - - - - - 1397.0 778.5 621.5 11,800 5,000 [City of [FPC Ro.
Davisson Lake River Tacoma 2016~B
Navajo Dam’ San Juan Rio Arriba - - - - - 1036.1 6085 5990 15,610 7,400 {Buresu of |[PL 84-485
Reservoir River & San Juan,WM Reclamstion
New Exchequer Merced Tuoclomne,CA - - - - - 400.0 867.0 799.7 7,110 4,849 {Merced Irrig. PL 86-
Dam & Lake River District 645
McClure
Norton Dam & Prairie Dog Norton, KS 98.8 2331.4 2304.3 5,316 2,181 - - - - - Bureau of L 78-534
Reservoir Creek Reclamstion
Ochoco Dam & Ochoco Crook, OR 51.4 3136.2 3048.1 1,150 120 - - - - - Bureau of L 84-992
Reservoir Creek Reclamat {on
Oroville Dam Feather Butte, CA - - - - - 750.0 900.0 848.5 15,800 13,346 |CA Dept of [PL 85-500
& Lake River Wtr Resourc
Oxbow Dam & Snake Baker, OR; - - - - - 5.0 1805.0 1800.0 1,165 1,115 jIdaho Power C No.
Reservoir’ River Adams, ID - ) Company 971-8B
Pactola Dam Rapid Pennington,SD 43.0  4621.5 4580.2 1,232 860 - - - - - Bureau of L 78-534
& Reservoir Creek Reclamation
Palisades Damn  Snake Bonneville,ID }202.0 5620.0 5452.43 16,100 2,170 - - - - - Bureau of L 81-864
& Reservoir River Reclamation
Paoina Dam & Muddy Gunnison, - - - - - 17.0 6447.5 6373.0 334 120 |Bureau of L 80-117
Reservoir Creek Colorado Reclamation PL 84-485
Pineviev Dam Odgen Weber, UT - - - - - 110.0 4900.0 4818.0 2,874 0 [Bureau of L 81-273
& Reservoir River Reclamation
Platora Dan Conejos Conejos,CO 6.0 10034.0 10027.5 947 920 540.0 10027.5 994.5 920 0 [Bureau of L 76-640
& Reservoir River Reclamat ion
Priest Rapids Columbia Grant, WA - - - - - 44.0 488.0 481.5 7,100 6,500 |Grant CountyFPC No.
Dan & Reservoir River ' PUD No. 2 2114-A
Prineville Dam Crooked Crook, OR 153.0 3234.8 3112.0 2,990 120 - - - - - Bureau of L 84-992
& Reservoir Creek clamat ion
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PERTINENT PROJECT DATA - SECTION 208.11 REGULATIONS
EXCLUSIVE MULTIPLE-USE
COUNTY &
RAME STREAM STATE FLOOD CONTROL/NAVIGATION FLOOD CONTROL/NAVIGATION PROJECT AUTH,
STORAGE ELEV. LIMITS AREA STORAGE ELEV. LIMITS AREA OWNER LECIS.
1000 feet m.s.l. acres 1000 feet m.s.l. acres
sc-ft__UPPER __ LOWER __ UPPER ac-ft UPPER  LOWER _ UPPER __ LQuFR
Prossaer Creek Prosser Nevads, CA - - - - - 20.0 5741.2 5703.7 745 334 | Bureau of | PL 84-858
& Reservoir Creek eclamation ’
Red Willow Dam Red Willow Frontier, NB 48.9 2604.9 2581.8 2,682 1,629 - - - - - Bureau of |PL 78-534
:.::lh Butler Creek lamation pPL 85-783
Ririe Dan & Willow Creek Bonneville,ID - - - - - 90.0 5119.0 5023.0 1,560 360 | Buresu of |PL 87-824
Raservoir Snake River lamation
Rocky B each Dam Columbia Chelan, WA - - - - - 37.0 707.0 703.0 9,600 1] lan Coty | FPC No,
Lake Entiat River D No. 1 2145
Ross Dam & Skagit Whatcom, WA - - - - - $30.5 1602.5 1475.0 6,000 2,168} City of FPC No.
Reservoir River . attle 333-C
Savage River Savage Csrrett, MD - - - - - 16.028 1468.5 1400.0 366 127 { Upper PL 79-526
Dam & Res. River tomac Riv '
Commission
Shadehill Dam Grand Perkins, SD 217.7  2302.0 2272.0 9,900 4,800 - - - - - Bureau of | PL 78-534
& Reservoir River lamation
Shasta Dam & Sscramento Shasta, CA - - - - - 1300.0 1067.0 1018.6 29,570 23,894 | Bureau of | PL 75-392
Lake River clamation EPL 76-868
Saith Mtn & Roancke Bedford, - - - - - (No Specific FC/Nav. Storage Allocation) | Appalaciasn | Fed.Power
Leesville River Campbell & Pover Co. | Act
Dam & Res. Pittsylvania, VA
Trenton Dam Republican Ritchcock,NB 133.8 2773.0 2752.0 7,975 4,974 - - - - - Bureau of PL 78-536
& Reservoir River clamation
Turner Falls Connecticut Franklin, MA - - - - - (Mo Specific FC/Nav. Storage Allocation) [Northesst Fed. Power
Res (Includes River (Briggs ) tilittes Act
Northfield Mta Brook) rvice Co.
Pumped Storage [Rarcford, C7
Project)
Twitchell Dam Cuyams Sants Barbara,| 89.0 651.5 623.0 3,690 2,650 - - - - - Bureau of | PL 83-774
& Reservoir River Ca lamation
Upper Baker Baker Whatcom, WA - - - - - 220.63 724.0 655.0 4,890 OE::ct Sound | Sec. 201
Dam Baker River ower & PL 89-298
Leke Light Co. [PC No. -
2150-B
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PERTINENT PROJECT DATA - SECTION 208.11 REGULATIONS
- EXCLUSIVE MULTIPLE-USE
I PROJELT COUNTY &
NAME STREAM STATE FLOOD CONTROL/NAVIGATION FLOOD CONTROL/NAVIGATION PROJECT AUTR.
| STORACE ELEV. LIMITS AREA STORAGE ELEV. LIMITS AR OWNER LEG1S.
1000 feet m.s.l. acres 1000 feet m.s,l1, acres
. ac-ft _ UPPER LOWER UPPER LOWER ac~ft _ UPPER LOWER UPPER |
Vallecito Dam Los Pinos Ls Plats, - - - - - 115.4 7663 7600 2,723 693 |Bureau of [PL 61-288
_Reservoir River Colorado Reclamat ion [PL 68-292
Wanapum Dam & Columbia Grant, WA - - - - - 151.6 571.5 560.0 14,400 9,600 |Grant County FPC No.
Reservoir River PUD No. 2 2114-B
Wanship Dem & Weber River Summit, UT - - - - - 61.0 6037.0 5930.0 1,077 121 |Bureau of L 81-273
Rockport * |Reclamstion
Warm Springs Middle Fork Mslheur, OR - - - - - 191.0 3406.0 3327.0 4,600 90 [50%Vale Irr -
Dam & Res, Malheur Riv, Dist & 50%
Bu. of Rec.
Vaterbury Dam Little River Washington, VT | 27,7 617,5 592.0 1,330 890 - - - - - State of = |PL 78-534
& Reservoir Vermont
Weiss Dem & Coosa Cherokee, AL 397.0 574.0 564,0 50,000 30,200 - - - - - Alabama L 83-436
Reservelr River . i Power Co.
Vells Dam & Colunbis Douglas, WA - - - - - 74.0 779.0 771.0 10,700 7,700 |Douglas CntyFPC No.
Lake Pateros River PUD No. 1 2149
Vebster Dam 8. Fork Rooks, KS 183.4 1923.7 1892.45 8,480 3,766 - - - - - Bureau of |PL 534~
& Reservoir Solomon Riv. Reclamation| 78-2
Yellowteil Bighom Big Horn, MT 259.0 3657.0 3640,0 17,298 12,685 250.0 3640.0 3614.0 12,685 7,410 jBureau of [PL 78-334
Dam & Bighorn River Reclsmstion
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FIELD WORKING AGREEMENT

BETIWEEN
DEPARTMENT OF THE INTERIOR, BUREAU OF RECLAMATION
DEPARTMENT OF THE Aggg, CORPS OF ENGINEERS
FLOOD CONngf OPERATION
CENTRAL VALLEY PROJEgg DAMS AND RESERVOIRS
CALI;gRNIA

THIS agreement, made and entered into this M day of £H§-H—5-'E’
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 procedure
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 Regional 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 action.



(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
0

By: /Z_}(,%M g Dﬂ,’z‘,éﬂ Bm . A N

Division Engineer \cting Regional Director

South Pacific Division b Mid Pacific Region

GPO 680—166/069 3
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