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USACE Sacramento District Datum Documentation Report

Project: New Hogan Dam
NGVD 29To NAVD 88 Datum Conversion Factor: add 2.94ft.

Datum Conversion Procedure: The USACE Mapping Unit and A-E Contractor performed field
measurements with known historical elevations. All documentation and raw data is filed with the USACE
Sacramento District Mapping Unit. All survey and gage control is in US feet and is tied to NGS monument
1S0466. For questions or comments contact the Sacramento District Datum Coordinator. The results of
this survey produced an averaged difference between NGVD 29 and NAVD 88 of 2.94 feet for the USACE
New Hogan Dam civil works project

Station ID COE-NGVD29 record NAVD 88 Difference
CA-74 754.42 757.40 2.98
CA-1093 731.24 734.16 2.92
Tank Reset 738.84 741.76 2.92
Hogan Base 551.93 554.88 2.95

Averaged Delta = 2.94 ft conversion factor New Hogan

Accuracy Statement: The NAVD88 datum conversion accuracy is: =/- 0.25 feet to real work NAVD 88
elevations per EC- 1110-2-6065 Comprehensive Evaluation of Project Datums. The stated conversion
factor is for planning, operations, water management and legacy conversion only. All future design work
and survey work shall adhere to the NAVD 88 datum and follow EM 1110-1-1005 Control and
Topographic Surveying. Contact the USACE Sacramento District’s survey unit or the district’s datum
coordinator the most up to date survey control.

Water Control Manual Insert


l2eddmhe
Typewritten Text
Water Control Manual Insert

l2eddmhe
Typewritten Text


NEW HOGAN LAKE
CALAVERAS RIVER, CALIFORNIA

PERTINENT DATA

General

Drainage areas
Mormon Slough at Bellota ..................
Calaveras RatJenny Lind ..................
Cosgrove Cr near Valley Springs
Calaveras R at New Hogan Dam

S Fk Calaveras Rnear San Andreas..............cocvevnvnnn 118 sq mi

N Fk Calaveras Rnear San Andreas ...............cocvune. 85.2 sq mi
Flows at dam site

Mean annual (1907-1980) ..........c..ciivieieieineeneneanans 157,300

Max. mean daily recorded inflow (23 Dec 55) .............. 24,000 cfs

Max. instantaneous recorded inflow (2 Apr58) ............ 42,000 cfs

Standard project peak inflow ...............coiiiiiiia...
Standard project peak outflow
Spillway design peak inflow ...............ccoviiiannn.
Spillway design peak outflow.............covvvininnnn...

Reservolr
Elevation
g Lo (T oo Yo 586 ft
Flood control pool (bottom) ........covirvneiinnvinnninnnns 666.17 ft
GOS8 POO). ..t i ittt et e i e e e 713
Taking line. ...ttt it e et e i 720 ft
Spillway design flood pool ................................... 720 ft
Area ‘
INACtIVE POOL ..ottt e e 702 acres
GrOSS POOL ..ttt ittt eir et eretereans 4,333 acres
Spillway designflood pool .............cccoviviiiinnnnn. 4,670 acres
Storage capacity
INactive POOl ..ottt i e e 14,900 ac-ft
Flood control pool (bottom) ............... 152,100 ac-ft
GrossSpool......cooivevvnniniiniinnanans 317,100 ac-ft
Standard project flood pool .............coeiiiiian.n. 322,300 ac-ft
Spillway design flood pool ............cccovvivininn.n.. 348,600 ac-ft

Reservoir length at gross pool elevation........................

Hydroelectric power facilities — None
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NOTICE TO USERS OF THIS MANUAL

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

1-01. AUTHORIZATION

The New Hogan Dam and Lake Water Control Manual, Calaveras River,
California, is an Appendix to the San Joaquin River Basin Master Water Control
Manual. It 1s prepared 1in accordance with instructions contained 1in ER
1110-2-241, EM 1110-2-3600, EC 1110-2-208, and ETL 1110-2-251.

1-02. PURPOSE AND SCOPE

This manual provides a detailed plan for water control and management
at the New Hogan Dam and Lake project on the Calaveras River, California. A
map of New Hogan Lake area is shown on Plate 1. Location of the project is
shown on Plate 2.

1-03. RELATED MANUALS AND REPORTS

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

Manuals
Title Date

Master Manual of Reservoir Regulation,

San Joaquin Basin, California Jul 54
Appendix 1 - (reserved for Cosumnes River)
Appendix II - Camanche Dam and Reservoir Sep 81
Appendix III - New Hogan Dam and Lake Jul 83
Appendix IV - Farmington Reservoir Oct 67
Appendix V - New Melones Dam and Lake Jan 80
Appendix VI - New Don Pedro Dam and Lake Aug 72
Appendix VII - New Exchequer Reservoir Oct 81
Appendix VIII - Merced County Stream Group Sep 59
Appendix IX - Buchanan Dam and H. V. Eastman Lake Jun 75
Appendix X - Hidden Dam and Hensley Lake Mar 75
Appendix XI - Friant Reservoir Aug 80
Appendix XII - Big Dry Creek Reservoir Jul 54
Appendix XIII - (reserved for Redbank-Fancher Creeks

Projects

Appendix XIV - Los Banos Reservoir Oct 70

Related Reports

Maintenance Manual 16 feb 66

Review of Spilliway Adequacy Nov 78

I-1



Design Memoranda

Title Date
No. 1 - Hydrology 71 0ct 57
No. 2 - Real Estate 4 Feb 59
No. 3 - Relocations 17 Jun 58

Supplement No. 1

No. 14 - Real Estate - Land Requirements for Access Purposes 7 Jul 66
No. 15 - Deer Flat Interim Boat Access Development 7 Jul 69

No. 17 - Visitor Interpretive Center

1-04. PROJECT OWNER

New Hogan Dam and Lake is owned by the U.S. Army Corps of Engineers.
1-05. OPERATING AGENCY

The Sacramento District, U.S. Army Corps of Engineers operates the New
Hogan project.

1-06. REGULATING AGENCIES

The plan of operation of New Hogan Dam for flood control was developed
by the Corps of Engineers, Sacramento District, with the objective of securing
the greatest possible benefits from flood control, irrigation, municipal and
jndustrial water supply, and recreation. Water stored in flood control space,
including water stored above the maximum flood reservation in accordance with
the antecedent precipitation - ground wetness index, is subject to the
discretionary control of the Sacramento District.
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Objectives and plans for the management of water stored outside the
flood control reservation were Jjointly developed by the Stockton East Water
District (formerly the Stockton and East-San Joaquin Water Conservation
District), the State of California Department of Water Resources, and the U.S.
Bureau of Reclamation. The Stockton East Water District normally coordinates
the day-to-day conservation releases with the Park Manager. The conservation
water supply contract 1is administrated by the Bureau of Reclamation,
Mid-Pacific Region, Sacramento.
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[l - DESCRIPTION OF PROJECT

2-01. LOCATION

New Hogan Dam and Reservoir are located on the Calaveras River, near
Valley Springs, California, about 28 miles east of Stockton, California. The
location of the project relative to the Calaveras River Basin and relative to
California are shown on Plate 2, a general map of the basin. The project can

be reached by car by driving east from Stockton on State Highway 8/26, or east
from Lodi on State Highway 12.

2-02. PURPOSE

New Hogan Lake provides storage for flood control, municipal and
industrial water supply, irrigation, and recreation.

2-03. PHYSICAL COMPONENTS

At normal full pool (elevation 713.0 feet), the reservoir extends about
8 miles from the dam in a northeasterly direction, and about 3 miles from the

dam in a southerly direction, for a total length of about 11 miles. The
capacity of New Hogan Lake at normal full pool was originally estimated at
325,000 acre-feet, but sedimentation and a more accurately developed area
capacity table has reduced it to about 317,100 acre-feet. The area at normal

full pool is about 4,300 acres. Area and capacity curves are presented on
Chart A-1, and a table of capacities is presented on Chart A-2.
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2-04. RELATED CONTROL FACILITIES

Hogan Dam 1is a reinforced concrete arch structure located 600 feet
upstream from New Hogan Dam. It was built for flood control by the City of
Stockton in 1930. Its gates have been removed and its interference with flow
to New Hogan Dam is negligible.

The Mormon Slough Project, Calaveras River, is a system designed to
convey Calaveras River flood flows safely through the highly productive
agricultural lands downstream of New Hogan Dam and through suburban Stockton.
The Mormon Slough Project was authorized by Congress in 1962 and completed in
1969. The system consists of a diversion of the Calaveras River near Bellota
to Mormon Slough, then to the Stockton Diverting Canal to the east side of
Stockton, then back to the Calaveras River through Stockton, as shown on the
General Map on Plate 2. The Mormon Slough project authorized enlargement of
the capacities of the Calaveras River between the Mormon Slough Diversion and
the Stockton Diverting Canal, but this improvement was dropped as economically
unfeasible. The design capacity of the system is 12,500 cubic feet per
second. This provides protection to adjacent lands from flooding in about 80
to 84 percent of all years. The system is maintained by the San Joaquin
County Department of Public Works. The Stockton East Water District operates
several firrigation and municipal-industrial diversion facilities on Mormon
Slough and on the Calaveras River below the New Hogan project. Stockton
East's principal municipal-industrial diversion facilities are located near
Bellota and consist of the Calaveras River Headworks, Bellota Weir, and the
municipal-industrial intake.

The Calaveras River Headworks consist of four
culverts t . The
structure 1imits flood flows and controls irrigation flows down the river.
The channel capacity in the reach below is severely restricted due to its
small cross section and dense overgrowth on its banks.

The Bellota Weir, 1located on Mormon Slough just downstream of the
Calaveras River Headworks, is a removable check dam (flash boards and
stanchions) with flow control slide gates located on the face of the dam. The
crest is normally 8 feet above the channel. ODuring the summer when diversion
flows are greater and there is no danger of flood flows, the effective height
of the weir is increased to raise the head on the Calaveras River Headworks
and the municipal-industrial intake.

The intake to Stockton East Water District's municipal-industrial water
supply system is located just upstream of the Bellota weir, downstream from
the Calaveras River headworks. The design capacity of. the intake and
conveyance system is 93 cubic feet per second. Water diverted to the intake

I1-2



is conveyed 13.3 miles \ ‘
The current plant capacity is one-half the
headworks capacity, with provision for constructing additional capacity.

The Stockton East Water District's other facilities are mainly small
flash board dams on the Calaveras River, Mormon Slough, and Mosher Creek to
facilitate the operation of irrigation pumps.

2-05. REAL ESTATE ACQUISITION

Project lands comprise a total 6,342 acres with 6,064 acres acquired in
fee, 180 acres transferred from the U.S. Bureau of Land Management, and 98
acres in flowage easement at the upper end of the lake. A map of project
boundaries is shown on Plate 8.

2-06. PUBLIC FACILITIES

The Corps of Engineers has developed public recreation at the New Hogan
project. The main recreation developments are on the north shore. They
include campgrounds, picnic areas, boat launching ramps, a marina, access
roads, parking areas, and water supply and sanitation systems. An
observation-visitor center is located near the project offices near the right
abutment of the dam. Table 1 presents a tabulation of recreational
facilities, and Plate 9 shows their locations.

The Corps of Engineers has financed all of the recreation facilities
except for the marina, which was developed with private funds by a
concessionaire, and expansion of boat Tlaunching facilities in fiscal year
1976, which was accomplished with a contribution from the California
Department of Navigation and Ocean Development.

Recreation uses account for about 2,900 acres of project lands. About
1,700 acres are leased for horse and cattle grazing.

TABLE 1

RECREATION FACILITIES

Restroom Fixtures Boat Parking
Camp Picnic Trash _Launching Car+
Area Unit  Unit Flush Vault Portable Water Cans Lane Maripa Car Trir
Oak Knoll
Campground 15 18 X X
Youth Camp group 4 X X XV
North Shore
Campground 121 30 X X
Day use area m 12 10 X 10 ] 100 248
Observation 4 X 35
Deer Flat 30 6 X

1/ Informal parking.
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Il ~ HISTORY OF PROJECT

3-01. AUTHORIZATION

The New Hogan project was authorized by the Flood Control Act of 1944
(PubTic Law 534, 78th Congress, 2d Session) substantially in accordance with
the recommendations of the Chief of Engineers in House Document Number 545,
18th Congress, 2d Session.

The project was modified by House Document Number 367, B1st Congress,
1st Session, in accordance with a report dated, 1 July 1948, entitled
"Preliminary Definite Project Report, Hogan Reservoir, Calaveras River,
California, Alternative Plans of Improvement," approved 30 September 1948 by
the 0ffice of the Chief of Engineers. This report recommended construction of
an earth dam and reservoir with a 325,000 acre-feet normal full pool capacity.

Development and management of the reservoir 1land and water area
resources for public recreation are authorized by Section 4 of the Flood
Control Act of 1944, as amended.

3-02. PLANNING AND DESIGN

Planning and design of the New Hogan Lake Project were accomplished by
the U.S. Army Corps of Engineers, Sacramento District, and reviewed by
authorities at higher levels, including the Office of the Chief of Engineers
in Washington, D.C. The Sacramento District's studies considered single and
multi-purpose reservoirs at the site. The final design represented maximum
net benefits, measured in dollar costs and benefits, given the flood control
and water supply operation objectives.

The original plan was presented in House Document Number 545, 78th
Congress, 2d Session, which contained the report and recommendations of the
Chief of Engineers. The plan entailed raising the existing Hogan Dam to
provide 237,000 acre-feet normal full pool capacity, with 162,000 acre-feet of
flood control space during the flood season. The objective for flood control
was to 1imit flows in the Calaveras River to 7,000 cubic feet per second.
This objective flow would have been exceeded twice in the nearly forty years
of record at the time, even with no outflow from Hogan Dam, because of inflows
originating below the dam. Subsequent studies 1indicated that a 325,000
acre-feet normal full pool capacity would be necessary to meet an increased
irrigation demand, and an earthfill dam was found necessary to provide the
additional storage. At the same time, it was determined that a downstream
channel capacity of 12,500 cubic feet per second would be required to control
the flow originating below the dam during the Standard Project Flood, and
therefore adoption of the 12,500 cubic feet per second as the project
downstream flow objective was recommended. This recommendation and the
changes associated with increasing the storage capacity of the project were
officially adopted in 1948. Adoption of the new flood control objective flow
meant downstream channel capacities would need improvement. The Mormon Slough
Calaveras River project, which accomplished the need for these improvements,
was authorized by Congress in 1962.



3-03. CONSTRUCTION

Construction of New Hogan Dam and appurtenances began in November 1960,
and was completed by June 1964. Impoundment of water began in November 1963.
The total cost was about $16.9 million.

Initial recreation facilities were developed in 1962. Campground
enlargements were completed in 1968. Additional boat Tlaunching facilities
were completed in January 1976.

3-04. RELATED PROJECTS

The Mormon Slough Calaveras River project consisted mainly of channel
enlargements and realignments on Mormon Slough and the Stockton Diverting
Canal below New Hogan Dam to fincrease their capacity to the reservoir
operation design objective of 12,500 cubic feet per second. The project was
authorized by Congress in 1962. Construction began in September 1967, and was
finished in September 1968.

3-05. MODIFICATIONS TO REGULATION

The required flood control reservation at New Hogan is variable from
January through June, depending on antecedent precipitation, in order to
increase 1irrigation and municipal-industrial water supply yield by aliowing
less-than-maximum reservation when the basin 1is relatively dry and,
consequently, Tless runoff would be anticipated. The relationship between
antecedent precipitation and flood control reservation has been modified
periodically, based on operating experience and further studies; changes were
made in 1975 and again in 1983.

Another change made in 1983 was the addition of a release schedule to
specify realistic flood control releases based on experienced or anticipated
inflow and the amount of flood water already stored in the flood control
reservation.

The Stockton Etast Water District's municipal and industrial water
supply system is operating at near system capacity during the summer months.
Since 1978, this added demand has resulted in full use of the conservation
yield of New Hogan.

3-06. PRINCIPAL REGULATION PROBLEMS

One problem experienced in operation of the New Hogan Lake Project 1is
bank erosion and sloughing due to flood control releases. Damages are
minimized by proper maintenance, bank protection in critical areas, and
Timitations on the rate at which releases from New Hogan Lake can be changed.

Another problem is related to carry-over of water in flood space until
the end of the flood season to increase the project's conservation yield
without compromising flood control operations. A reliable and accurate
long-range weather forecast would make carry-over possible, but until then
carry-over storage will continue to be short-term, based on the antecedent
precipitation index for expected loss rates and runoff. This scheme fis
intentionally biased in favor of flood control to minimize flood risk.
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IV - WATERSHED CHARACTERISTICS

4-01. GENERAL CHARACTERISTICS

The area associated with operation of the New Hogan Lake Project is
basically the entire Calaveras River Basin, 1including its distributory
channels, flood plain, and service area.

The Calaveras River Basin above New Hogan Dam is relatively low-lying,
consisting of 363 square miles on the western slope of the Sierra Nevada in
Calaveras County, California. The basin is fan-shaped in plan, with five
principal tributaries. Esparanza Creek and Jesus Maria Creek, which together
form the North Fork of the Calaveras; and Calaveritas Creek, San Antonio
Creek, and San Domingo Creek which form the South Fork. The North and South
Forks join about 7 miles above the dam, within the 1imits of the reservoir.
Below New Hogan Dam, the Calaveras flows westerly to emerge from the foothills
at Bellota, where the channel divides into two branches. A control structure
provides for diversion of water when desired into the old Calaveras River
channel, which is narrow and overgrown with dense vegetation. Otherwise flows
enter Mormon Slough which was enlarged in the late 1960's to convey 12,500
cubic feet per second. Mormon Slough extends 13 miles southwesterly across
the valley floor to the Stockton Diverting Canal, which continues northerly on
the east side of Stockton to rejoin the Calaveras channel. From there, the
Calaveras extends westerly through the City of Stockton to the San Joaquin

River on the west side of Stockton. A General Map of the basin is presented
on Plate 2.

4-02. TOPOGRAPHY

Above New Hogan Dam, the Calaveras River drains 363 square miles of
foothi11 and moderately mountainous terrain on the lower western slope of the
Sierra Nevada, with parallel ridges separating the principal tributaries.
Elevations range from 550 feet at the dam to about 6,000 feet at the highest
point. The distribution of area according to elevation for the basin above
the dam is presented in Table 2 below.

TABLE 2

AREA DISTRIBUTION BY ELEVATION
CALAVERAS RIVER BASIN ABOVE NEW HOGAN DAM

Elevation Range Percent of
(feet) Area
550-1,000 10
1,000-2,000 47
2,000-3,000 30
3,000-4,000 8
4,000-5,000 4
5,000-6,000 1

TOTAL 100
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From New Hogan Dam to Bellota the Calaveras Basin is 110 square miles
in area, consisting primarily of foothills. The elevation, ranges down to
about 130 feet at Bellota. The 234 square mile flood plain below Bellota 1is
low and flat.

A topographic map of the Calaveras Basin 1is presented on Plate 10.
Stream profiles of the Calaveras and its larger tributaries as well as the
flood conveyance system on the flood plain are shown on Plate 11.

4-03. GEOLOGY, SOILS, AND VEGETATION

The geology of the Calaveras River Basin from Bellota to the highest
elevation is characterized by meta-sediments and meta-volcanics rock
structures of the mesozoic age overlain in planes by tertiary sediment and
volcanics. Large granite outcroppings are visible in the highest elevations.
The immediate area around New Hogan Lake consists of Mariposa formation and
Copper Hi11 volcanics of Upper Jurassic age. There is no known active fault
Tine in the vicinity of New Hogan Dam.

Soils in the upper elevations are typicaly fine textured meta-volcanic
residual of moderate depth and good drainage. Lower, in the vicinity of the
dam, soils are residual derived from meta-sedimentary slate and schist, from
meta-basic igneous rocks from granitic rock, and from volcanic conglomerate.
Most are moderately shallow to very shallow, generally loamy, and range from
neutral to slightly acid or acid. Most soils are of coarse fragments, and
rock outcrops are common. Soils on the valley floor are deep and moderately
well-drained to well-drained and are favorable for agriculture.

Vegetation above Bellota consists principally of grasses, brush and

scattered oaks, with heavy conifers at higher elevations. Above New Hogan
Dam, vegetation is distributed as shown on Table 3 below.

TABLE 3

DISTRIBUTION OF VEGETATION
ABOVE NEW HOGAN DAM

Elevation Range Percent
Description (feet) of Area

Grassland (and scattered timber) 550-3,000 5.0
Brushlands (chapparral, etc.) 550-6,000 32.0
Deciduous forest (some grassland) 550-6,000 4.0
Light coniferous 1,000-5,000 10.5
Heavy coniferous 2,000-6,000 3.5

TOTAL 100.0

On the valley floor, orchards and vineyards are common, and other large areas
are devoted to row crops. There are also orchards, vineyards, and field
crops grown at several locations adjacent to the Calaveras River between New
Hogan Dam and Bellota.



4-04. SEDIMENT

Sedimentation rates 1in the Calaveras Basin are relatively 1low.
Sedimentation transport measured at gages on the North and South Forks
indicate a 1low rate. Sedimentation rates 1in adjacent basins are Tow.
Furthermore, the general shallowness of soils and nearly complete absence of
upstream erosion strongly indicate low sediment loads on the Calaveras River.

4-05. CLIMATE

Climate in the Calaveras River basin is characterized by cool, wet
winters and hot, dry summers. Temperatures on the valley floor normally
range from a winter low of about 30°F to a summer high of about 105°F and are
typical of the entire basin except for the extreme upper elevations. The
monthly distribution of average temperatures at representative stations in or
near the basin are presented in Table 4, and the locations of the stations
are shown on Plate 12.

TABLE 4

TEMPERATURE DATA FOR
SELECTED STATIONS

Normal Monthly Temperature
(in _degrees F)

Month Stockton WSO Camp Calaveras
Airport Pardee Big Trees
January 44.6 45.2 36.8
February 49 .1 49.2 38.2
March ge.1 Y4 39.7
April £8.6 57.6 44 .8
May 65.2 64.1 51.9
June 11.8 11.3 59.5
July 16.7 78.3 67.5
August 75.3 16.17 65.7
September 12.1 13.3 61.4
October 63.5 64.6 52.7
November 52.9 54.3 43.8
December 45.6 46.6 38.5
Mean 60.7 61.1 50.0
Years of Record 21 48 35
Elevation (feet, ms1) 22 658 4695

Source: U.S. NOAA, 1941-70.

Normal annual precipitation (NAP) for the watershed above New Hogan
Dam is 33.3 inches, and ranges from about 24 inches at New Hogan Dam to
nearly 50 1inches 1in the wupper basin. In dry years, annual basin
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precipitation can amount to less than 11 inches and in wet years more than 40
inches. Plate 12 shows isohyetal 1ines of NAP over the basin.

More than 90 percent of the annual precipitation occurs from
November through April. Plate 13 shows seasonal Variation of Rainfall
Frequency. Winter storms, which account for the greatest share of annual
basin precipitation, originate over the Pacific Ocean and are associated with
frontal systems containing masses of moist air moving inland against mountain
barriers. Precipitation usually occurs as rain below 4,000 feet elevation.
Above 4,000 feet, precipitation may occur as snow, although winter storms
often bring rain above 4,000 feet. Intensities are moderate, but rain
generally continues for three or four days and 1is often followed by
additional storm fronts. As much as half of the normal annual precipitation
may fail in a single storm period.

Precipitation during summer is from thunderstorms and 1is mainly
confined to relatively small areas at higher elevations.

Average monthly precipitation for three representative stations are
shown on Table 5.

TABLE 5

PRECIPITATION DATA AT
SELECTED STATIONS

Average Monthly Precipitation

Stockton WSO Camp Calaveras
Month Airport Pardee Big Trees
Inches % Inches % Inches %

July .01 A 0.01 0 0 06 0.1
August 0.03 .2 0.04 0.2 0.13 0.2
September 0.17 1.2 0.18 0.9 0.51 0.9
October 0.72 5.1 1.15 5.5 2.718 5.0
November 1.72 121 2.80 13.4 6.79 12.3
December 2.68 18.9 3.50 16.8 10.17 18.4
January 2.91 20.5 3.85 18.4 10.60 19.1
February 2.1 14.9 2.9 14.0 8.24 14.9
March 1.96 13.8 3.17 15.2 7.99 14.4
April 1.37 9.7 2.25 10.8 5.25 9.5
May 0.42 3.0 0.80 3.8 2.22 4.0
June 0.07 0.5 0.20 1.0 0.64 1.2

Total 14.17 100.0 20.86 100.0 §5.38 100.0
Nov-Apr : 12.75 89.9 18.5 88.6 49.04 88.6
Years of Record 21 49 35
Elevation (feet, ms1) 22 658 4695
Basin Mean NAP 33.0 Inches

Source: U.S. NOAA, 1941-70.
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Table 6 presents historical monthly evaporation data for New Hogan Lake.
Table 6

HISTORICAL MONTHLY EVAPORATION
NEW HOGAN LAKE

tvaporation, Inches

Month Mean Standard Deviation
January 1.2 .19
February 1.5 .18
March 2.1 .40
April 4.0 .94
May 6.3 .80
June 1.9 15
July 9.9 .60
August 9.3 .83
September 1.6 .12
October 5.3 .64
November 2.1 .37
December 1.2 .29
9.0

Total 59.

Period: 1965-80

Total wind movement is measured at New Hogan Dam, and daily movements
are recorded. Table 7 is a compilation of average monthly wind movement at
the dam.

Table 7

HISTORICAL AVERAGE
MONTHLY WIND MOVEMENT
NEW HOGAN LAKE

Wind Movement, Miles

Month Mean Standard Deviation
January 1,511 339
February 1,405 312
March 1,493 224
April 1,317 241
May 1,213 188
June 1,159 119
July 1,186 190
August 1,182 213
September 1,190 179
October 1,332 239
November 1,269 254
December 1,440 31

Total

Period: August 1964-October 1980.
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Total wind movement 1is measured at New Hogan Dam, but the nearest
station recording 1instantaneous velocities is at the Stockton Airport.

Measurements at Stockton are considered representative of conditions at New
Hogan. The maximum velocity observed at Stockton was 46 miles per hour from
the SE; this occurred in January 1967. The maximum average 1-hour velocity
at Stockton is estimated to be 30 miles per hour. The prevailing direction
of winds for Stockton 1s southwest.

4-06. STORMS AND FLOODS

Rain floods can occur anytime during the period from November through
April. This type of flood is usually caused by frontal systems from the
Pacific Ocean moving against the Sierra Nevada. Rainfall intensities are
generally moderate but prolonged over several days. The resulting floods are
usually characterized by high peak flows of short duration, but when
antecedent rainfall has resulted in saturated ground conditions or when the
ground is frozen, the volume of runoff is much greater and flooding is more

severe.

Since the Calaveras River Basin is low-lying, snow and snowmelt runoff
are negligible in contributing to flooding.

Thunderstorms lasting up to three hours can occur over small areas at
higher elevations from late spring through early fall. The resulting runoff
is characterized by high peak flows of short duration with low volumes. For
small tributaries, peak flows from thunderstorms can approach those which
occur during major winter rain floods, but flows on the Calaveras River are
barely affected.

Comparative flows for observed floods since the turn of the century
are shown in Table 8 on the next page. It should be noted that damage in the
study area during most of the known past floods would have been significantly
reduced if the floods had occurred with presently existing flood control
facilities completed and in operation.

Quantitative information on flooding in the study area prior to 1900
is practically non-existent. Streamflow records extend from 1907 to the
present for the Calaveras River. Descriptive data on flood events since the
turn of the century may also be found in newpaper files; the authorization
documents for the flood control projects on the Calaveras River; certain of
the design documents for these projects; publications of the U.S. Geological
Survey and U.S. Weather Bureau (now National Weather Service); and, since
1950, in unpublished post-flood reports prepared by the Corps of Engineers.

Although quantitative data does not exist for historical floods,
descriptions of ones in the last half of the 19th Century indicate their
large magnitudes. It is recorded that valley floor area of the Calaveras
River was entirely inundated during a number of these floods; during floods
that occurred in 1861-62, flooding on the valley floor was deep enough to
permit riverboats to reach almost any locality in the inundated area.

The major floods that occurred during the earlier part of the 20th
Century (March 1907, January 1909, January-February 1911, and January 1921)

were all very similar in their impacts. Flooding was widespread, frequently
extending entirely across the area between Mormon Slough and the Calaveras
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TABLE 8
HISTORICAL FLOODFLOWS
Peak Flow (a)

c.f.s.
Mormon Slough Calaveras River
Flood at Bellota at Jenny Lind
March 1907 (b) 34,600
January 1909 (b) 33,000
January-February 1911 (b) 50,000
January 1916 (b) 22,000
February 1917 (b) 3,300
-March 1918 (b) 21,800
January 1921 (b) 37,900
February 1922 (b) 24,500
February 1925 (b) 27,500
February 1936 (b) (37,000) 10,100
February 1938 (b) (42,000) 10,600
November -December 1950 (9,000) (23,000) 7,600
December 1955 (16,000) (33,000) 14,200
April 1958 ’ 15,400 (43,000) 12,100
February 1963 6,700 (25,000) 6,900
December 1964-January 1965 3,300 (33,000) 2,600
January 1969 10,700 (20,000) (c)

(a) Flow values shown in ( ) are estimated. For the Jenny Lind station,
estimated peaks remove the effect of old Hogan Dam (1936-1963)
or New Hogan Lake (1964 and later); recorded flows are also shown for
comparison. All flow values are rounded.

(b) Station not in operation.

(c) Station discontinued.

River in the vicinity of Linden, which was entirely flooded a number of times
during the period. Subsequent to construction of the Diverting Canal (1910),
floodwater ponded on its north side and extended far to the north and east.
The area was frequently described as an inland sea. These floods caused
extensive damage and great hardship, and repair, restoration, and recovery
created major financial burdens on the county government and on the
individuals directly affected.

Subsequent to 1936, the original Hogan Dam and Reservoir had a
tempering effect on flooding in the study area. Floods that would have
reached major proportions were largely averted by that project in February
1938 and February 1963.

The most widespread and destructive flood of any in the recorded
history of the Central Valley occurred in December 1955. Floodwater broke out
of the Calaveras River to inundate farmlands in the vicinity of Linden.
Mormon Slough breached its levees and flooded along both sides from Bellota to

the Diverting Canal. An extensive area north and east of the canal was
inundated.
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During the 1958 flood, Hogan Reservoir filled and spilled for the first
time since its completion. About 3,000 acres of farmlands in the vicinity of
Linden were flooded by the Calaveras River where two levee breaks occurred.
Linden was threatened but not damaged. Levees along Mormon Slough were
breached in a number of locations and about 7,000 acres of land flooded in a
strip extending from Bellota to the Diverting Canal. A major levee break
occurred near the head of the Diverting Canal. Flooding also occurred on
1,500 acres along the north side of the Diverting Canal.

Widespread flooding occurred in northern and central California and
western Nevada in December 1964 and January 1965. Severe storms occurred over
the watershed but flooding and flood damage was minimal because the levee and
channel improvement project was nearly finished at the time and functioned
effectively to prevent significant damage to agricultural and suburban
residential developments. New Hogan Lake, which became operational just prior
to the flood season, stored runoff from a moderately large flood and
controlled flows downstream to non-damaging amounts.

The map on Plate 14 shows the areas which are 1ikely to be susceptible
to flooding based on analysis of the hydraulic characteristics of the flood
channel and flood plain, and historic flooding. The extent of damages and
hazards from any flood on the Calaveras River flood plain depends upon the
depth and duration of flooding, velocity of flow, and rate of rise. The
condition of levees is an indeterminate factor in flooding. Levee failures
were based on the consideration of the present stability of the 1levees
together with past failures. Furthermore, debris often collects against
obstructions during floods, causing greater water depths (backwater effect)
upstream; however, the occurrence and amount of debris s also an
indeterminate factor. As a result, the maps reflect consideration of
vegetation normally existing in floodways, and show the backwater effect of
the permanent physical features obstructions, but do not reflect increased
water surface elevations that could be caused by debris collecting against
obstructions. The maps also do not account for future deposition of silt in
stream channels or under bridges.

As the map shows floods of the magnitude of the 100-year Flood)/ and
the Standard Project Flood2/ under present conditions would result in
extensive 1inundation of urban and suburban residential areas, commercial and
1ight 1industrial areas, and agricultural lands devoted to orchards, row and
field crops, and grazing.

Many miles of major surface arteries, county roads, and railroad track
would be overtopped and rendered impassable for varying periods, and roadway,
bridges, and railroad embankment would be damaged. Existing private and
publicly owned 1levees and improved channel sections would be damaged by
erosion and deposition of debris.

. The 100-year Flood would inundate a relatively small area Sorth of the
Calaveras River and extending west from Highway 99 to the Stockton Diverting

1/ The 100-year Flood is one with a peak flow magnitude that has a 1 percent chance of being
equalled or exceeded in any given year.

2/ The Standard Project Flood may be expected from the most severe combination of meteorological
conditions, either general rain or cloudburst, reasonably characteristic of the geographic
region.
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Canal. A Standard Project Flood would additionally inundate a small portion
of downtown Stockton; east of Stockton, floodwaters would extend easterly
from Highway 99 across the flood plain in narrowing bands. The entire area
between Mormon Slough and the Calaveras River, including the community of
Linden, would be flooded except for one large and several small "islands."
Much of the flooding during either floods would result from overland flows of
streams outside the Calaveras basin. There would be 1intermingling of
floodwaters from both sources, and much flooding would be sheet flow (broad,
overland flooding) in nature. “Island" areas that cannot be identified using
available topographic data would occur in various sectors of the flooded
areas. Flooding in the Delta tract section of the study area would resfit
only from levee breaks caused by high tides and/or high stream outflow
through the Delta region. The number and 1location of such levee breaks
cannot be predicted.

Please see Section 4-12. for a discussion of the economic impacts of
flood damage.

4-07. RUNOFF CHARACTERISTICS

Plate 15 presents a tabulation of derived and observed monthly
unimpaired inflows to New Hogan Lake for the period 1907-1980. The monthly
distribution and statistical characteristics of annual inflows is summarized
below in Table 9.- Since streamflow regulation in the Calaveras River Basin
above New Hogan Lake is negligible, these tabulations represent typical flows
that might be expected in the future.

TABLE 9

AVERAGE MONTHLY INFLOWS
TO NEW HOGAN LAKE

Average Inflow

Month In Acre-feet
October 700
November 3,200
December 14,300
January 35,200
February 40,400
March 36,600
April 19,600
May 6,300
June 2,200
July 800
August 300
September 300
Annual 157,300

Period: 1907-80
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4-08. WATER QUALITY

Water quality in New Hogan Lake and in the Calaveras River above and
below the lake is sampled semi-annually on a regular basis under the Corps of
Engineers, Sacramento District's water quality monitoring program.

Inflows to New Hogan Lake have been of consistently high quality.
Lake water 1s also of generally high quality, although dissolved oxygen
decreases to low levels in the hypolimnion (lowest stratum) of the lake
during the summer when the lake is stratified. This condition is thought to
adversely affect the cold water fishery. Outflow water quality closely
parallels lake water quality except that the dissolved oxygen level is higher.

The continuation of good water quality in the Calaveras River is
important since it 1is a main source of the municipal water supply for
Stockton. The Calaveras' high quality also permits virtually unrestricted
use for crop irrigation. Accordingly, the Sacramento District will continue
monitoring Calaveras River and New Hogan Lake water quality.

4-09. CHANNEL AND FLOODWAY CHARACTERISTICS

The design capacity of the Calaveras River, Mormon Slough, Stockton
Diverting Canal system is 12,500 cubic feet per second. This corresponds to
a gage elevation of 13.6 feet on Mormon Slough at Bellota and 16.4 on the
Stockton Diverting Canal. Mormon Slough and the Stockton Diverting Canal are
maintained by the San Joaquin County Department of Public Works. Reaches of
both channels are protected from erosion with rock riprap. Nevertheless,
sections of the channels below Bellota and most of the Calaveras River
between Bellota and New Hogan Dam are subject to erosion and bank sloughing
even at flows below channel capacity. To minimize sloughing and erosion,
changes in New Hogan outflows are limited to 2,000 cubic feet per second in
any 2-hour period.

Table 10 is a compilation of reach lengths and flood wave travel times
in the lower Calaveras system.

TABLE 10

REACH LENGTHS AND FLOOD WAVE
TRAVEL TIMES

Approximate (a)
Reach Length Travel Time
{Miles) (Hours)

Calaveras River, New Hogan Dam to Bellota 17.8 3
Mormon Slough, Bellota to Stockton Diverting Canal 13.4 2
Stockton Diverting Canal 4.9 1
Calaveras River, Stockton Diverting

Canal to Mouth 5.2 1

(a) Approximate travel times for flows near 12,500 cubic feet per
second.
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4-10. UPSTREAM STRUCTURES
There are no significant upstream structures.
4-11. DOWNSTREAM STRUCTURES

See Section 2-04. for a discussion of diversion structures.

4-12. ECONOMIC DATA

Lands in the Calaveras River flood plain are very productive and
extensively cultivated. They are used primarily for orchards, vineyards, and
irrigated row and field crops. Some areas are devoted to stock raising and
dairying, but these activities are much less important than crop production,
particularly peaches, cherries, and walnuts. Sugar beets are the most
important field crop of the area. Improvements in rural flood plain areas
primarily comprise those associated with orchards and finclude extensive
facilities for irrigation. Commercial development outside of Stockton is
largely 1imited to retail establishments and recreational enterprises located
near several subdivisions and numerous single-family rural residences near
Stockton. Light industrial development is primarily related to farming, and
consists of facilities for packing, shipping, warehousing, and transporting
agricultural products, and merchandising and storing agricultural chemicals.

Linden is the shipping point for an important cherry, walnut, and peach
growing region.

Surface transportation facilities consist of two local railroads, a
branch 1ine of the Southern Pacific Railroad, three major highways, and a
network of county roads. Stockton is indirectly served by the Stockton Deep
Water Ship Channel and by major airlines that maintain scheduled flights to
Stockton Metropolitan Airport.

Stockton i1s a major population center oriented to serving surrounding
agriculture with manufacturing, food processing, finance, transportation,
warehousing, communications, government, and retail commerce. Populations for
several 1local political areas are shown in Table 11. Tables 12 and 13
indicate the value of agricultural activities in the region.

TABLE 11
POPULATIONS OF SELECTED AREAS
Population
Region 1960 1970 1978
Calaveras County 10,300 (a) 13,600 (a) 18,200 (a)
San Joaquin County 250,000 (a) 291,000 (a) 313,700 (a)
City of Stockton 86,300 (b) 102,700 (b) 131,100 (a)
Stockton Metropolitan Area 291,100 (c)

Sources:

(a) California Statistical Abstract, 1979.

(b) California Statistical Abstract, 1970.

{c) 1980 Commercial Atlas and Marketing Guide, Rand McNally and Co., 1980.
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TABLE 12

GROSS VALUE OF COMMODITY GROUP PRODUCTION
BY COUNTY, 1975

Gross Value of Agricultural Production

($1,000)
Commodity Group San Joaquin Calaveras

Field Crops 138,935 2,360
Seed Crops 8,036 0
Vegetable Crops 99,098 10
Fruit and Nut Crops 108,302 447
Nursery and Cut Flowers 10,455 15
Apiary Products 655 3
Livestock 17,103 3,937
Livestock Products 64,166 52
Poultry 5,125 1,226
Poultry Products 28,6617 0

TOTALS 480,542 8,540

Source: Gross Values of California‘s Agricultural Production By
Counties and Commodity Groups, 1974 and 1975, California
Crop and Livestock Reporting Service, 1976.

TABLE 13

GROSS VALUE OF THE FIVE MAJOR CROPS
GROWN IN SAN JOAQUIN COUNTY, 1975

Gross Value Percent
Crop ($1,000) State Total
Tomatoes 62,315 10.9
Grapes 34,265 6.1
Sugar Beets 30,574 11.3
Market Eggs 28,667 9.0
Barley 8,350 5.4

Source: Gross Values of California's Agricultural Production By
Counties and Commodity Groups, 1974 and 1975, California
Crop and Livestock Reporting Service, 1976.

At present, the area outside of Stockton is not extensively urbanized;
about 93 percent of the land remains devoted to agriculture or s vacant.
Three percent of the area 1is residential, and about 1/2 of 1 percent 1is
devoted to commercial or 1ight industrial uses. The remaining land, about 4
percent, is taken up by road and railroad rights-of-way. In general, it is
expected that land use patterns in the study area will not radically change in
the next 25-30 years. Urbanization will continue at a slow rate 1in areas
generally easterly and northerly of those already developed, and a good number
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of isolated rural residences will undoubtedly be built, especially along the
Calaveras River. Also, a small amount of residential development ranging from
low to urban density is expected to occur northerly and westerly of Linden,
and some 1ight 4industrial development may occur east of the Diverting Canal
and south of the Southern Pacific Railroad. However, it is estimated that
only an additional 2 percent of the study area will be developed to
residential wuse, and an additional 1 percent to commercial and 1light
industrial uses by the year 2000. The amount of agricultural or vacant land
will, of course, decrease slightly (to about 90 percent of the total) by that
time.

Agricultural 1losses during floods would include erosion of and
deposition of debris and silt on crop and pasture lands; damage to orchards
due to flooding of trees; damage to farm improvements such as irrigation
systems, diversion facilities, and fences; possible loss of growing crops,
1ivestock, and poultry; and increased cost of Tlivestock maintenance. In the
Delta tract area especially, losses would also include costs of dewatering
flooded tracts, the cost of having land out of production for extended
periods, and land treatment for weed infestation. Other flood losses would
include damage to roadbeds and bridges; damage to railroad embankment and
stream crossings; erosion of streamways; and damage to communications and
utility distribution systems. Residential - losses would include damage to
foundations, floors, furnishings, and lawns and gardens. Commercial losses
would comprise damage to structures and equipment, loss of business and
inventories, and costs of cleanup and repair.

The impact of flooding is not limited to areas actually flooded. For
example, floodwaters may interrupt or contaminate domestic and findustrial
water supply being conveyed by the Mokelumne Aqueduct or break sewer mains
that an entire subdivision depends upon, thus creating inconvenience and
potential hazards to health. Interruption of surface transportation or public
utility services by floods may affect areas considerably removed from those
actually flooded and result in personal discomfort and 1inconvenience,
cessation of industrial and commercial activities and attendant 7loss of
business and worker fincome. Emergency situations could be very difficult to
deal with due to lack of communication or transportation. Meeting the costs
of emergency flood relief, flood fighting, other flood emergency activities,
cleanup, and the repair and restoration of public facilities damaged or
destroyed by floods has an impact that far transcends the flooded areas
because city, county, State, and Federal tax revenues must be used, thus
reducing revenues available for other services, especially on the 1local
level. Other results of flooding that impact outside the flooded areas may
also include closed schools and inconvenience to the traveling -publiic. Farm
center communities such as Linden could suffer from loss of business activity
when agricultural areas upon which the community depends are flooded and crops
are lost or significantly reduced below normal levels.

Table 14 shows estimated dollar valuations of damages which were
prevented by the New Hogan Project during selected historical floods.
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Table 14

DAMAGES PREVENTED
BY NEW HOGAN DAM AND LAKE
IN HISTORICAL FLOODS

Flood Event $ Value of Damages Prevented
At Time of Flood
Jan-Feb 69 700,000
Dec 64-Jan 65 400,000 (b)
Apr 58 1,033,000 (a)
Dec 55-Jan 56 2,341,000 (a)
Nov-Dec 50 252,000 (a)

(a) Would have been prevented by project.
(b) wWould have resulted without New Hogan Dam, but with Hogan Dam.
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V - DATA COLLECTION AND COMMUNICATION NETWORKS

5-01. HYDROMETEOROLOGICAL STATIONS

Hydrometeorological information at New Hogan Lake and elsewhere within
the Calaveras River basin is monitored through the Hydrologic Automatic Data
Acquisition (HADA) system. The New Hogan Lake project office subcentral
station automatically receives precipitation reports from 3 gages, Perry
Ranch, Railroad Flat and Sheep Ranch, by radio. It also automatically
receives project release data and reservoir stages. Temperature, wind,
evaporation and precipitation data at the project must be entered into the
subcentral station memory manually with thumb wheels. Data in the New Hogan
Lake subcentral station memory can be interrogated by the central station
(HADA central) in the Sacramento District Reservoir Control Section office.
Normally, the precipitation gages automatically report every hour.

Hydrologic and meteorologic data are recorded and published for many
sites throughout the Calaveras River basin and adjacent basins as shown on
Plates 10 and 12.
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5-02. WATER QUALITY STATIONS

Inflow and outflow temperatures are continuously recorded at Corps of
Engineers stations and are published by the U.S. Geological Survey.

The Corps of Engineers makes extended water quality measurements on the
lake and inflow and outflow at least semi-annually. Parameters measured
include:

a. Temperatures, dissolved oxygen, electroconductivity, ph, suspended
solids, general chemicals, and nutrients at all sites.

b. Profiles of temperature, dissolved oxygen, electroconductivity, and
pH; 1light transparency (Secci disk); algae enumerations; and pesticides and
heavy metals in New Hogan Lake.

c. Pesticide, heavy metals, and biochemical oxygen demand in the
inflow.

d. Continuous temperature measurements on the inflow and outflow.

The continuous temperature data have been published by the U.S. Geological
Survey in Water Resources Data for California beginning with water year 1971.
The remainder of the data are reprinted in the Sacramento District's annual
water quality reports.

5-03. SEDIMENT STATIONS

Sedimentation ranges have been established for New Hogan Lake, as shown
on Plate 16, but no sedimentation survey program has been implemented since
available data indicated that sedimentation would not be significant.

Special Report No. 10, "Reservoir Sedimentation in the Sacramento-San
Joaquin Drainage Basins, California," prepared by the U.S. Department of
Agriculture and dated July, 1947, estimated that average annual sediment
deposition in New Hogan would be about 60 acre-feet per year. Estimates based
on sediments trapped 1in Hogan Reservoir from 1930-1958 were even lower.
Limited data for sediment transport at U.S. Geological Survey gages on the
North and South Forks of the Calaveras also indicate a lower sedimentation
rate. On the other hand, differences between existing area-capacity tables
developed from aerial photos taken in 1977, and the previous table developed
in 1963 indicate a rate of sedimentation about an order of magnitude greater
than that predicted in Special Report No. 10. However, the differences are at
least partly due to the difference in mathematical methods used to develop the
tables. Considering the general shallowness of soils and the nearly complete
absence of upstream erosion sites, it is most likely that sedimentation rates
into New Hogan Lake are Tow as originally projected.

5-04. RECORDING HYDROLOGIC DATA

Continuous records computed of storage, computed inflow, outflow and
evaporation at New Hogan Lake are kept by the Corps of Engineers District
O0ffice in Sacramento. Outflows and storages for the project are published by
the U.S. Geological Survey from the Corps record. Continuous streamflow
measurements at several locations throughout the Calaveras River watershed are
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recorded and published by the U.S. Geological Survey. The California
Department of Water Resources records streamflow measurements at several
locations on the valley floor. These data were formerly published, but
published streamflow data were discontinued in general by the State after
water year 1975. Locations of important stations are shown on Plate 10.

5-05. COMMUNICATION NETWORK

Voice communication between the Sacramento O0ffice and the project
office is either by radio or telephone and the radios in both offices have
backup power from batteries and standby generators.

The central station of the Hydrologic Automatic Data Acquisition system
(HADA) in Sacramento can interrogate the subcentral stations of the projects
by radio or telephone. The central and subcentral stations have backup power
from batteries and standby generators.

5-06. COHHUNICATION WITH PROJECT

Oral communications between the project énd the Sacramento offices of
the Corps of Engineers is accomplished by radio or telephone.

Radio-reporting project gages are linked to the project office. These
gages automatically report at regular intervals, and may be interrogated at
anytime. Communication can also be accomplished from the District to the
project through the District's computerized data system with teletype
terminals. Routine, non-urgent communications may be transmitted by mail.

5-07. PROJECT REPORTING INSTRUCTIONS

The project office routinely reports basic operation data to the
Reservoir Control Section in Sacramento between 7:45 and 9:00 a.m. each
working day. Data include:

Reservoir stage and storage as of midnight.

Gate settings for the previous 24 hours.

Mean daily inflow and outflow (midnight to midnight)
Flow of Mormon Slough at Bellota.

Weather data at the dam station.

Reports from radio-reporting precipitation gages.

-0 QO O

Under routine conditions, weekend and holiday reports are made on the first
working day foilowing the no-report period.

During flood operations, reports are made orally as required at the
discretion of the Reservoir Control Section. Radio-reporting gages may be
interrograted as necessary.
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Project personnel shall contact the Reservoir Control Section
immediately whenever any of the following conditions occur:

a. One-inch or more of rainfall at the project during any 6-hour
period or 1.5 inches or more of rainfall during any 24-hour period.

b. Increase in flow at Mormon Slough at Bellota of 500 cubic feet per
second during any 6-hour period.

c. Any significant increase in inflow to the channel below New Hogan
Dam while flood control releases are being made at New Hogan Dam.

Important phone numbers and key operating personnel are shown on page
AR

5-08. WARNINGS

The Corps of Engineers, Sacramento District maintains contact with the
local district office National Weather Service (NWS) at all times concerning
general meteorological conditions. Some weather sequences are reported datly
and others are reported on six-hour or hourly periods. General forecasts are
made four times a day regularly and all pertinent information 1is made
available to Corps offices. Quantative rainfall forecasts are issued by the
NWS office 1in Sacramento for the Calaveras River basin. The Joint
Federal-State River Forecast Center, which monitors weather conditions and
river stages on a year-around basis, routinely provides river and flood
forecasts that apply to lower Calaveras and San Joaquin Rivers. If floods on
major streams become imminent, the Federal-State Flood Operations Center is
activated. This center operates on a 24-hour basis and, among other flood
emergency activities, advises all interested parties of flood situations as
they develop. The center furnishes flood warnings and forecasts or river
stages including the lower Calaveras and San Joaquin Rivers to the local news
media, law enforcement agencies, and other responsible agencies for their use
and for dissemination to the public. When rates of releases are expected to
increase in excess of 1,000 cfs in 6 hours, the sheriff of San Joaquin County,
the Stockton East Water District, the State Department of Water Resources, the
State-Federal River Forecast Center, and the State Flood Operations Center
will be notified by the Corps District Office, Reservoir Control Section.
Local television and radio stations and newspapers will be notified in order
that they may warn the general public. The Park Manager at New Hogan will
warn the general public in the vicinity of the dam by telephone.

There are no specific formalized plans for flood fighting or emergency
evacuation of people and personal property from Calaveras River flood plain.
However, San Joaquin County has a standing emergency plan that covers floods
as one of several possible emergency situations. The plan provides for an
emergency services council and a variety of actions for pre-emergency, actual
emergency, and post-emergency situations. The California Department of Water
Resources, through the Flood Operations Center, coordinates flood fighting
activities throughout the State and is authorized to receive requests from
lTocal public agencies for assistance during floods. The Corps of Engineers
responds to requests for flood fighting and rescue work from the California
O0ffice of Emergency Services (OES) when the emergency 1s beyond the
capabilities of State and local governmental agencies.
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Pursuant to the provisions of Section 8589.5, Government Code of
California, emergency procedures must be established for the evacuation and
control of areas of potential floodina in the event of sudden failure of
dams.

w The local jurisdiction must then adopt emergency
procedures that include, among other things, specific routes to be used for
evacuation; traffic control measures, movement of people without their own
transportation; shelter of evacuees; evacuation and care of people from

institutions; and perimeter security, interior security, and reoccupation of
evacuation areas.

V-5






VI ~ HYDROLOGIC FORECASTS

6-01. GENERAL

The purpose of the forecasting system for the New Hogan Project is to
estimate anticipated inflows to New Hogan Lake and local channel flows below
New Hogan Dam so that outflow rates may be adjusted to achieve the highest
degree of control of non-damaging downstream flows, and damaging flows may be
foreseen in order to give the earliest possible warnings. (Please see section
5-08 for a description of the flood warning system.)

6-02. FLOOD CONDITION FORECASTS

Forecasts of inflows are based on three variables: current inflows,
measured precipitation, and forecasted precipitation.

Current inflows to New Hogan Lake are estimated from outflows plus the
change in storage for the time period immediately preceeding the current one,
taking into account an estimated rate of change of inflows. Inflows to the
area below New Hogan Dam are estimated from outflows and the instantaneous
flow measurements obtained by telemetry from the streamflow gage on Mormon
Slough at Bellota.

Precipitation 1{s measured by telemetry from the project hydro-
meteorological stations and both the upper and lower portions of the Calaveras
River basin. The gages report at hourly intervals.

Precipitation amounts are forecast for the Calaveras Basin by the
National Weather Service (NWS) in Sacramento. During periods of significant
anticipated precipitation, the NWS forecasts precipitation for four to twelve
hour periods for the twenty-four hour period following the forecast. These
short-term forecasts are updated three times daily at 6:00 a.m., at 12:00
p.m., and at 4:00 p.m.

The precipitation and streamflow data are translated into a prediction
of inflows by means of a formalized procedure which accounts for precipitation
losses due to evapotranspiration and infiltration; direct runoff due to excess
precipitation; and base flow resulting from precipitation Tlosses to
infiltration in previous periods. Current and projected precipitation loss
rates are estimated from previous measured precipitation and inflows. Base
flow 1s estimated from previous inflow compared with previously projected
inflows. Direct runoff is projected from excess precipitation by means of a
unit hydrograph.

Two hour unit hydrogrpahs for the computation of inflow to New Hogan
Lake and for the local area New Hogan Dam to Bellota are shown on Plate A-8.
The precision, accuracy, and reliability of the inflow forecast procedure is
under continual evaluation.

6-03. CONSERVATION PURPOSE FORECASTS

No reliable scheme of forecasting inflows has been developed for more
than a few hours in the future. Expected inflows can only be estimated in
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terms of statistics of historic inflows. On the other hand, fairly reliable
forecasts of water demand can be made although demand, too, 1is partly
dependent on basically unpredictable meteorological variables.

6-04. LONG-RANGE FORECASTS

No reliable scheme of long-range forecasting has yet been developed.
Consequently, no long-range forecasts are made.
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VIl ~ WATER CONTROL PLAN

7-01. GENERAL OBJECTIVES

The New Hogan Project is a multi-purpose development with the
objectives of protecting areas below New Hogan Dam with a high degree of
protection from floods; providing a conservation yield for irrigation and a
municipal and 1industrial supply including an annual firm yield; and
maintaining an inactive pool of 15,000 acre-feet when water is available.

7-02. MAJOR CONSTRAINTS

The maximum non-damaging flow of the Calaveras River from New Hogan Dam
to the San Joaquin River 1is 12,500 cfs, although some erosion and bank
sloughing occurs at flows well below the maximum non-damaging flow. Sloughing
s more 1ikely to occur when channel flows decrease rapidly; therefore, rates
of changes in releases from New Hogan Lake are limited.

Maximum storage normally available for flood control at New Hogan is
165,000 acre-feet.

7-03. OVERALL PLAN FOR WATER CONTROL
The specific objectives of the operation of the New Hogan project are:

a. Restrict flows on Mormon Slough at Bellota to the non-damaging
channel capacity of 12,500 cfs as much as possible.

b. Provide the maximum practical amount of conservation storage
without impairment of other project functions.

c. Maintain an inactive pool of 15,000 acre-feet when water is
available for this purpose.

d. In the event of extremely rare rain floods, where safety of the dam
is threatened, assure structural integrity and operational control without
worsening downstream conditions by operating the gated spillway in accordance
with a pre-determined procedure.

7-04. STANDING INSTRUCTIONS TO DAMTENDER

During normal flood periods, the outlet works and spillway gates will
be operated in accordance with normal regulations for flood control cited in
paragraph 7-05 and in Exhibit A of this manual. Exhibit A is designed to
function as a separate, complete document for sole use as a guide for flood
control operation. Charts required for normal and emergency flood control
operation are provided therein.

Instructions for storage and release of floodwaters in the flood
control space will be issued by personnel of the Reservoir Control Section,
Sacramento District, Corps of Engineers. In the event communications with the
Sacramento District offices are disrupted, the outlet works and spillway gates
shall be operated 1in accordance with the emergency reguiation for flood
control operation in paragraph 7-05b.
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7-05. FLOOD CONTROL

Flood control operation begins when storage in New Hogan Lake exceeds
the flood control space required on the particular day as determined from the
Flood Control Diagram, Chart A-10. The flood control diagram is the basic
project document regarding operation for flood control. This diagram is the
result of a careful analysis of flood frequency, seasonal flood potential, and
downstream channel capacities consistent with project objectives and operation
experience gained during the last 16 years. The diagram requires:

a. 165,000 acre-feet of flood control storage reservation from
30 November through 31 December.

b. As much as 165,000 acre-feet of flood control storage reservation
from 1 January through 20 March, depending on a precipitation index of basin
wetness.

c. Uniformly increasing flood control storage reservation from none on
30 September to 165,000 acre-feet on 30 November.

d. Uniformly decreasing flood control storage reservation from 165,000
acre-feet on 31 December decreasing to none as early as 8 May and as late as 9
June, depending on a precipitation index of basin loss rates.

The precipitation index is computed from daily mean basin precipitation
weighted according to station normal annual precipitation at the four project
hydrometeorological system gages. Unit weightings are indicated on the Flood
Control Diagram. The index is computed by summing previous daily mean basin
precipitation values decayed by four percent per day to the current date.

Flood control releases under different conditions of pool elevation and
inflow are indicated on the release schedule on the Flood Control Diagram.

Releases during normal flood control operations shall not be changed
more than 2,000 cubic feet per second in any 2-hour period.

During very large floods that may cause the level in New Hogan Lake to
rise above gross pool level with consequent loss of control, operation of the
gated spillway shall be 1in accordance with the Emergency Spillway Release
Diagram shown on Chart A-9. Whenever the reservoir Tlevel approaches gross
pool level and is rising rapidly because of flood inflow, the necessity for
initiating emergency releases should be checked on this diagram at frequent
intervals. When the diagram indicates that emergency releases should be
initiated, it 1s essential that these releases should be made immediately and
that subsequent changes in release be made as soon as indicated. This diagram
was based on a study of the minimum releases that could be made during very
large floods without endangering the structure, without causing peak outflows
that exceeded the peak natural flow at the damsite, and without requiring
excessively rapid changes in release. The diagram 1is designed to defer
emergency releases until it is virtually certain that those or larger releases
will be necessary. Consequently, any deferment of releases will result in the
necessity of making sti11 larger subsequent releases. For this reason, the
Damtender must be thoroughly familiar with the Emergency Spillway Release
Diagram.
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7-06. RECREATION

The recreation feature at the New Hogan project generally requires no
specific control of releases for recreation purposes. However, water stored
in the inactive pool for recreational purposes cannot be released without the
approval of the Sacramento District Engineer.

7-07. WATER QUALITY

With the exception of occasionally low dissolved oxygen in the New
Hogan Lake's epilimnion during summer and fall, water quality in the Calaveras
River basin is generally excellent, and no specific project operation is
required to enhance water quality.

7-08. FISH AND WILDLIFE

The New Hogan Project 1is not operated specifically for fish and
wildlife purposes, although the 1lake supports a significant diverse fish
population, and bird and mammal populations as well.

At the request of the California Striped Bass Association, Congressman
McFall obtained a house resolution authorizing the Sacramento District, Corps
of Engineers to investigate the feasibility of providing releases from New
Hogan Lake for enhancing a downstream King Salmon fishery, considering both
specific releases for fishery purposes and dual use of irrigation releases.
The study concluded that these releases, including dual use of irrigation
water, would not be feasible.

7-09. WATER SUPPLY

The principal service area for the New Hogan Project is within the area
served by the Stockton East Water District, and the water utilized within that
district is in accordance with the rights and entitlements administered by
that utility.

The Bureau of Reclamation administers the sale of project water for
conservation purposes. A contract dated 25 August 1970, covering repayment of
the conservation service rendered by the project, was executed between the
Stockton East Water District, Calaveras County Water District and the U.S.
Government. In another contract between the two Districts, also executed on
August 25, 1970, the safe yield of the reservoir was established as 84,100
acre-feet, with approximately a 25 percent deficiency factor for dry years.
This contract also defines the area of water use for New Hogan in Calaveras
County, while the Stockton East Water District consideres its area of use to
be that area within the boundary borders of the District. The Stockton East
Water District presently supplies about 20,000 acre-feet annually for
municipal and industrial water supply in and near the City of Stockton, and
about 30,000 acre-feet annually for irrigation in the lower Calaveras River
basin. These amounts are considered close to the system's Timits.

Operation for irrigation shall be as follows:

a. A1l inflow in excess of water supply demands will be stored up to
the maximum permitted by flood control operation requirements.
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b. Releases for water supply will be in accordance with daily
requirements as determined by the Stockton East Water District, unless the
release 1is required for flood control purposes. Ordinarily, daily water
supply releases are coordinated between the Stockton East Water District and
the New Hogan Park manager.

c. MWater stored in the inactive pool for recreational purposes shall
not be released without the advance approval of the District Engineer of the
Sacramento District, Corps of Engineers.

7-10. HYDROELECTRIC POWER

There are now no facilities for hydroelectric power generation at the
New Hogan Project or anywhere else in the basin.

The Calaveras County Water District is studying the feasibility of
adding a hydroelectric powerpliant at New Hogan Dam. The plant would generate
power only on releases for other project purposes, and the present operational
objectives, and procedures would not be altered.

7-11. NAVIGATION

Navigation is not a project purpose, and there have been no navigation
projects on the Calaveras River.

7-12. OTHER

a. Drought Contingency Plan. During droughts, flood control is not
expected to be a principle factor in the operation of New Hogan Lake.
Conservation water and conservation space is managed by local interests in
accordance with existing contracts. During droughts the Calaveras River
Watermaster and the various groups he represents can be expected to conserve
water to the best of their ability. Any information that the Corps of
Engineers may have that would be beneficial to drought operation will be
passed on to Calaveras River Watermaster. In extreme cases it may be
desirable to pump water from the sediment pool below the outlet invert. It
should be noted that project toilets and shower and sink fixtures are low flow
or microflow types.

b. There is no significant regulation of flows upstream of New Hogan
Lake. Irrigation development is confined to a few re]at1ve1y small areas
supplied by surface diversions.

7-13. DEVIATION FROM NORMAL OPERATION

Occasional deviations from normal operation are expected. Any
deviations from normal flood control procedures must be approved in advance by
the District Engineer, Sacramento District, Corps of Engineers. Emergency and
some minor deviations can be made at the discretion of the Park Manager as
discussed below.

a. Emergencies. Some deviations that can arise from emergency
conditions, include: downstream drownings or other accidents; equipment or
livestock in downstream channels; and failure of important operational
facilities. Actions taken during emergencies can worsen the impact of

VIi-4



concurrent conditions. The District Engineer will be informed as soon as
possible of any emergency deviations.

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

¢. Planned Deviations. Long-term deviations shall be analyzed on
their particular circumstances and merits. Flood potential, reservoir and
watershed conditions, alternative measures, expected benefits and probable
effects on other projects are particularly important; these should be
presented with requests for long-term deviations. Requests and pertinent data
will be made by telephone or letter to the District Engineer, Sacramento
District, Corps of Engineers, as far in advance as possible.

7-14. RATE OF RELEASE CHANGE

Releases from New Hogan Lake shall not be changed more than 2,000 cubic
feet per second 1in any 2-hour period to permit orderly evacuation of
personnel, property, livestock, etc., 1in advance of rising water downstream
and to minimize bank sloughing and caving as the flow recedes after an
extended period of bankful flows.
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Vil - EFFECT OF WATER CONTROL PLAN

8-01. GENERAL

The New Hogan Project regulates floodflows in the lower Calaveras River
basin by controlling its releases to obtain the maximum practical reduction in
flood damages. The flood control storage in New Hogan Lake is sufficient to
control all floods of record as well as all other floods with more than 0.4 of
a percent annual chance of occurrence. At Bellota, control of flows due to
New Hogan is sufficient to control all floods of record and all other floods
with more than a 1 percent chance of annual occurrence to the channel capacity
of 12,500 cubic feet per second.

Water supply (or conservation) storage in New Hogan Lake will provide
about 84,000 acre-feet of water with a 25 percent deficiency in the historical
drought years.

New Hogan Lake creates local environment attractive to many species of
birds and terrestrial wildlife as well as a habitat for 1large, diverse fish
populations. The lake also provides recreation opportunities for an estimated
current annual average of about 257,000 visits.

8-02. SPILLWAY DESIGN FLOOD

Design of the spillway development of the Emergency Spiliway Release
diagram, and establishment of the dam crest and real estate acquisition lines
were based on hypothetical routings of the Spillway Desian Flood (SDF).

Therefore, the original Spiilway Design
Flood was retained.)

A flood similar to the Spillway Design Flood would result from a
combination of the most severe meteorologic and hydrologic conditions
considered possible in the basin above the dam. The most critical sequence of
storms over the Calaveras River basin would result from a storm of Standard
Projectl/ magnitude; then have a four to eight day period of cold, stormy
weather, during which the snowpack approaches the maximum of record over the
basin; and then followed by the probable maximum storm. Pertinent hydrologic
parameters for the probable maximum event were:

Storm Rainfall 16.80 inches

Snowme 1t 4.06 inches

Total 20.86 inches

Loss 3.36 inches

Excess (Runoff) 17.50 inches

Peak Inflow 132,000 cubic feet per second
Inflow Volume 350,000 acre-feet

Freeboard 5 feet

1/ See Section 8-03.
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A hypothetical routing of the Spillway Design Flood through New Hogan
Lake in accordance with the Emergency Spiliway Release Diagram (Chart A-9)
resulted in a maximum pool elevation of 720 feet, with total maximum storage
of 356,000 acre-feet according to original area-capacity- elevation curves,
including 25,000 acre-feet of surcharge storage (storage above gross pool).
The outlet works were assumed closed. The maximum outflow was 118,000 cubic
feet per second. Plate 17 presents hydrographs pertinent to the routing.

A revised Probable Maximum Flood was developed in 1978 for a periodic
spiliway adquency study. The probable maximum precipitation used was 23.7
inches, however snowmelt was not considered since it was assumed that the
antecedent conditions would melt any snow cover on the Calaveras River
basin. The peak of the resulting inflow was 162,500 cubic feet per second,
and the volume was 380,000 acre-feet. Hypothetical routings through New
Hogan Lake indicate that minimum freeboard would be about 3.1 feet.

8-03. FLOOD CONTROL

The principal objective of the flood control plan is prevention of
flooding in the agricultural, urban, and suburban areas adjacent to Tlower
Calaveras River, Mormon Slough, and Stockton Diverting Canal. The flood
control storage provided in New Hogan Lake is sufficient to control all
floods of record and all other floods uo to a 1 percent chance of occurrence,
utilizing the design channel capacity of 12,500 cubic feet per second at
Bellota.

The flood control storage provided in New Hogan Lake is based on a
Standard Project Flood (SPF). SPF 1s defined as one that can be expected
from the most severe combination of meteorologic and hydrologic conditions
characteristic of the reaion. excludina extremelv rare combinations.

Some important parameters for the SPF inflow to New
Hogan Lake are:

Storm Rainfall 15.05 inches
Snowmelt 0 inches
Total 15.05 inches
Loss 4.09 inches
Excess (Runoff) 10.96 inches
Peak Inflow 66,000 cubic feet per second
Inflow Volume 212,200 acre-feet

Precipitation was distributed based on the storm of November 1950. The first
60 hours of the storm were increased by 34 percent, and the last 40 hours by
28 percent, to conform with estimates of SPF depth-duration values.

SPF's were also developed for the local area below New Hogan Dam, one
concurrent with the SPF Storm centered over the upper basin, the other
centered below New Hogan Dam, above Bellota. The peak flow of the latter,
(12,500 cubic feet per second) was the design flow for improvements made in
the late 1960's to Mormon Slough, the Stockton Diverting Canal, and the
Calaveras River, all of which below Bellota. More recent investigations
indicate that the SPF flows for a storm centered over the basin below New
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Hogan Dam, above Bellota, would reach 22,700 cubic feet per second in Mormon
Slough at Bellota.

A hypothetical routing of the SPF is presented on Plate 18, along with
hypothetical routings of two large historical floods.

8-04. RECREATION

As shown in Table 15, recreation attendance at New Hogan Lake averaged
256,700 recreation days annually from 1963, when the project opened, through
1981.

TABLE 15

NEW HOGAN LAKE - ESTIMATED ANNUAL
VISITATION 1963 - 1981

Year Attendance in Recreation Days
1963 39,600
1964 103,400
1965 248,800
1966 344,200
. 1967 300,500
1968 343,200
1969 294,200
1970 254,900
197 321,100
1972 259,400
1973 233,600
1974 241,100
1975 274,200
1976 194,200
1971 117,000
1978 248,100
1979 286,000
1980 335,200
1981 439,300
Total 1963 - 1981 4,878,000
Average 1963 - 1981 256,700

Based on combined data from Corps of Engineers recreation use surveys
conducted from 1964 through 1969, an average of 67 percent of the visitors
attend the lake on weekends. The peak weekend is traditionally Memorial Day
with a visitation of about 14,000 recreation-days. Other holidays such as
the Fourth of July and Labor Day also have high attendance. Based on
recreation use surveys conducted during the years 1965-1975, visitation for
the 5-month recreation season, April-August, averages about 188,648
recreation-days.
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8-05. WATER QUALITY

The water control plan has had minimal adverse impacts on Calaveras
River and New Hogan Lake water supply. Water quality throughout the
Calaveras River basin may be generally characterized as excellent for all
beneficial uses.

8-06. FISH AND WILDLIFE

The impoundment of Calaveras River water behind New Hogan Dam has
provided a habitat and attraction for expanded diverse freshwater and
terrestrial communities, as discussed partly in Section 7-08.

8-07. WATER SUPPLY

Under natural conditions, a large portion of annual runoff can occur
during one or more relatively short flood events. In addition the need for
water exists during late spring in the summer, while nearly all annual runoff
occurs from late fall through early spring. Moreover, annual natural runoff
is highly variable, and relatively dry periods, when annual runoff is less
than annual demand, can occur over periods of several years. New Hogan Lake
essentially stores winter runoff for use during summers and dry years. Up to
317,100 acre-feet may be carried over into summer, while up to 152,100
acre-feet may be carried over from one year to the next. Studies performed
during planning stages indicated New Hogan Lake would make about 70,000
acre-feet of new and reregulated water available per year. For the water
years 1965 through 1980, about 48,000 acre-feet of new and reregulated water
were made available annually. This period 1includes two years of severe
drought (1976-1977), during which New Hogan supplied about 119,000 acre-feet
of new and reregulated water.

8-08. HYDROELECTRIC POWER

None.

8-09. NAVIGATION

None.

8-10. FREQUENCIES

a. Unregulated Flow Frequencies. Unregulated flows and statistical
parameters for Calaveras River at New Hogan Dam for rain floods are tabulated
on Plate 19. Flow frequency curves for peak, 1 day, 3 day, 7 day, 15 day,
and 30 day flows for rain floods are shown on Plate 20. The statistics were
computed using the HEC Regional Frequency programs.

b. Peak Flow Frequencies Project Condition. Peak flow frequency
curves for the Calaveras River below New Hogan Dam and Mormon Slough at
Bellota for project conditions for rain floods are shown on Plates 21 and 22,
respectively. Curves reflect operation of New Hogan Dam for the period
1963-1982 which includes both dry and wet periods and is representative of a
longer period of record. In order to extend the flow frequency curves to
include very rare events, such as the one percent and rarer floods,
hypothetical floods were routed through New Hogan Lake.
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c. Stage-Frequency Curves. A stage-frequency curve 1is shown on
Plate 23, and stage-duration curves are shown on Plate 24. The seasonal
variation of reservoir storage frequency is shown on Plate 25. The level of
storage is highest in the spring at the beginning of the recreation season
(May-September) as a result of storing runoff for water supply and flood
control. Subsequent releases made through the summer for water supply and
downstream rights draw the reservoir system down for the beginning of the
winter flood season.

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

Operation of New Hogan Dam began in December 1964 and is shown on
Plate 26. A record of flood control requirements and storage and flows
pertinent to flood control operation 1is contained in monthly reports
submitted to the Chief of Engineers by the District Engineer, Sacramento
District, Corps of Engineers, Sacramento, California.

e. Key Control Points. Rating curves for key control points at
Calaveras River below New Hogan Dam, Mormon Slough at Bellota, and Stockton
Diverting Canal‘are shown on Charts A-5, A-6, and A-7 respectively.

8-11. OTHER STUDIES

The Corps of Engineers neither has nor anticipates any studies in the
Calaveras River basin, although it 1is expected that the Master Manual of
Reservoir Regulation for the San Joaquin River, dated 1 July 1954, will be
revised and updated. A plan for coordinating flood control operation of aill
facilities in the basin, including storage projects on tributary streams,
bypass and diversion facilities, coordinated reporting and dissemination of
hydrologic and operating data, and necessary interagency operating agreements
is under study and will be discussed in the master manual.

The Calaveras County Water District 1is studying the feasibility of
installing a hydroelectric powerplant at New Hogan Dam. The plant would
generate power only on releases for other project purposes; present
operational objectives and procedures would not be altered.
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IX - WATER CONTROL MANAGEMENT

9-01. RESPONSIBILITIES AND ORGANIZATION

The primary responsibilities for operating New Hogan Reservoir are
delegated to units of the Engineering Division and Constructon-Operations
Division of the Sacramento District, Corps of Engineers, as outlined below.
Names, addresses, and telephone numbers of those 1individuals whose
responsibilities and outlined in the following paragraphs are given on the
personnel sheet in front of this manual.

a. The Reservoir Control Section (Engineering Division) fis
responsible for:

(1) Analyzing current reservoir and hydrologic data, determining
the condition under which the reservoir shall be operated, and fissuing
appropriate operating instructions to the designated Damtender.

(2) Preparing monthly operation and other special reports
relative to operation of the reservoir as requested by the 0ffice, Chief of
Engineers, and as needed for operational purposes.

(3) Advising the District Engineer whenever there has been a
departure from the operating instructions, or when there is a need for making
a temporary modification of these instructions.

(4) Staying informed at all times of downstream channel
conditions by making periodic field inspections.

(5) Arranging with local interests for collection of flow and
diversion data.

(6) Obtaining from local interests each month a summary of
requested flows, and maintaining a record of instructions issued, data
transmitted to other agencies, and requests received from other agencies.

(7) Keeping the Stockton East Water District, and other local
interests continuously advised of the operation of the reservoir.

b. The Park Manager (under supervision of the Construction-
Operations Division) is responsible for:

(1) Accomplishing the physical operation of the reservoir in
accordance with instructions contained in this manual, or as issued by the
Reservoir Control. Section. During storms, this may require 24-hour
attendance at the dam.

(2) Calculating and maintaining a continuous record of inflows,
outflows, storage, preproject flows, weather data, and other data specified
by the Reservoir Control Section.
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(3) Reporting by radio (or telephone) to the Reservoir Control
Section the data outlined in Sections 7-04 and 9-05 and Exhibit A and other
data that may be requested from time to time.

(4) Reporting any unusual condition in the reservoir, or along
the downstream channel, in Mormon Slough, or the Diverting Canal which might
interfere with the planned operation of the reservoir.

(5) Maintaining all trash racks clear of trash in order that the
outlet gates can be operated systematically and effectively. When the water
level is below the crest of old Hogan Dam, removing trash from the outlets
through that structure to prevent inhibiting the release capacity of New
Hogan outlets.

(6) Maintaining a log of gate operation containing (a) change in
position of gates, (b) date and time when such changes are mad2, (c)
reservoir water level, and (d) the initials of the individual accomplishing
the change.

(7) Immediately after the end of each month, transmitting to the
Reservoir Control Section the data specified in Sections 7-04 and 9-05 and
Exhibit A.

(8) Making emergency operation changes when contact with the
District Office is broken and a clearly defined change occurs that warrants
immediate action.

c. Operations Branch (Construction-Operations Division) is
responsible for:

(1) Budgeting project operation and maintenance funds.

(2) Maintenance of project hydrometeorological stations. (This
is jointly accomplished by the Hydrology Section, Engineering Division.)

The Bureau of Reclamation 1is responsible for marketing and
administration of the sale of project water supply.

The State of California Water Resources Control Board is responsible
for administration of water rights.

The Stockton East Water District is responsible for coordinating the
operation of their facilities with the Corps of Engineers operation of the
New Hogan Project.

The State of California Reclamation Board is responsible for the
maintenance of levees and channels on Mormon Slough, the Stockton Diverting
Canal, and the Lower Calaveras River through Stockton. The San Joaquin
County Department of Public Works performs the actual operation and
maintenance for the Reclamation Board.

9-02. INTERAGENCY COOPERATION

To insure that the operation of the New Hogan Project is effective as
possible, it is essential that the Corps of Engineers be continually advised
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of all conditions with potential effects on operation. This 1s particularly
important during flood control operations, when conditions often change

rapidly, and anticipated conditions have important implications for current
actions.

Flood control operations require close cooperation between the Corps
of Engineers, the National Weather Service, California Department of Water
Resources, and 1local downstream interests. Communications among these
agencies is often needed hourly.

Operations involving water supply normally require close cooperation
between the Stockton East Water District and the Corps of Engineers.

The Corps of Engineers coordinates with the local press with
information of public 1interest on floods and other impacts of project
operation.

The National Weather Service (NWS) office in Sacramento maintains
year-around surveillance of weather conditions. The NWS distributes
forecasts and 1s directly responsible to agencies and by way of local news
media to the public. The NWS maintains and publishes meteorological data
pertinent to the Calaveras River basin. Forecasts made by the NWS and their
integration into project operations are described in Sections 6.01 and 6.02.

The U.S. Geological Survey manages several streamflow, sediment, and
water quality gages in the Calaveras basin. Data acquired from these
stations are published in annual reports, and preliminary and supplementary
data are available on request. Data acquired by other agencies are aiso
published by the Geological Survey.

The California Department of Water Resources also collects data on
streamflow in the Calaveras basin, and closely cooperates in flood control
activities with its radio-reporting streamflow gage at Bellota.

The Federal-State River Forecast Center and the Federal-State Flood
Operations Center are important inter-agency points-of-contact; they are
described in Section 6-01 and 6-02.

9-.03. INTERAGENCY AGREEMENTS

None.

9-04. COMMISSIONS AND COMPACTS

None.

9-05. REPORTS

Project personnel shall report the following data to the Resevoir
Control Section, by radio on each workday between 7:30 and 9:00 a.m.

a. Reservoir stage and storage as of midnight.
b. Gate settings during the previous 24 hours.
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c. Mean daily flows, ending at midnight, of

(1) The Calaveras River below New Hogan Dam.
(2) Total inflow to New Hogan Lake.

d. Flow of Mormon Slough at Bellota.
e. Meteorological data at the dam.
f. Reports from radio-reporting precipitation stations.

When conditions do not warrant holiday or weekend reports, the
complete report for each day shall be made on the working first day following
the non-reporting period. More frequent reports of the above information and
reports of other Calaveras River data will be made in the same manner when
requested by the Reservoir Control Section.

Immediately after the end of each month, the Park Managér shall
dispatch to the Reservoir Control Section the charts for that month from the
following instruments:

a. Recording precipitation gage.
b. Pool élevation recorder.
c. Remote recording gages.

The Reservoir Control Section shall prepare monthly operation and
other special reports relative to operation as required by the Chief of
Engineers, and other reports as required for operational purposes.

During the rain flood season of 1 October to 1 May the Park Manager or
other responsible project employee shall alert the Reservoir Control Section
immediately whenever one of the following conditions occur:

a. One inch or more of rainfall at the project during any 6-hour
period or 1.5 inch of rainfall in any 24-hour period.

b. Increase in flow of Mormon Slough at Bellota of 500 cubic feet per
second during any 6-hour period.

¢c. Any significant increase in inflow to the channel downstream from
New Hogan Dam where flood releases are being made from New Hogan Lake.

Any special report based on any one of the foregoing criteria should include
the latest available data concerning the other three items. On holidays or
weekends, the appropriate personnel 1isted on page 111 in front of this
manual should be contacted at home.
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UNIMPAIRED MONTHLY INFLOWS TO NEW HOGAN LAKE

(1,000 acre-feet)
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ANNUAL MAXIMUM RAIN FLOOD FLOWS

CALAVERAS RIVER BELOW NEW HOGAN DAM
’ UNREGULATED CONDITION

(Flows in cfs)

WATER PEAK | -DAY 3-DAY 7-DAY 15-DAY 30-DAY
YEAR DATE | FLow | DATE | Fiow | DATE | rFiow | oAte | rrow | oate | FLow | oaTe | Frow
1930 5 Mar 10,500 5 Mar 5,700 % Mar 3,730 4 Mar 1,800
1931 15 Feb 860 15 Feb 470 14 Feb 330 14 Feb 280 14 Feb 120 14 Feb 81
1932 6 Feb 13,000 6 Feb 6,950 6 Feb 4,620 5 Feb 2,800 30 Jan 1,830 6 Jan 1,030
1933 29 Jan  2.060 29 Jan 1,120 27 Jan 810 24 Jan 670 19 Jan 370 19 Jan 250
1934 1 Jan 4,800 1 Jan 2,630 30 Dec 1,800 29 Dec 1,160 18 Feb 640 8 Feb 390
1935 7 Mar 11,000 7 Mar 4,960 7 Apr 3,060 3 Apr 2,120 3 Apr 1,80 3 Apr 940
1936 22 Feb 35,000 22 Feb 18,300 21 Feb 11,500 20 Feb 6,320 11 Feb 5.600 1 Feb 3,110
1937 6 Feb 14,000 6 Feb 9,780 4 Feb 7,450 2 Feb 3,990 1 Feb 2.730 28 Jan 1,640
1938 11 Feb 41,000 11 Feb 19,800 10 Feb 12,400 9 Feb 7,230 31 Jan 5,030 31 Jan 2.760
1939 7 Feb 1,780 7 Feb 970 6 Feb 760 6 Feb 500 30 Jan 280 30 Jan 170
1940 27 Feb 18,000 27 Feb 10,000 27 Feb 6.960 25 Feb 4,000 23 Feb 1,850 4 Feb 1,210
1911 ¥ Apr 10,800 4 Apr 5,890 1 Mar 4,330 28 Feb 2,580 21 Feb 1,620 8 Feb 1,430
1942 27 Jan 18,300 27 Jan 9,940 25 Jan 6,330 24 Jan 4,000 24 Jan 3,050
1943 6 Mar 14,900 6 Mar 8,120 21 Jan 5.580 5 Mar %4,630 5 Mar 3,150 22 Feb 2,150
1956 23 Dec 31,500 23 Dec 24,000 22 Dec 18,000
1957 6 Mar 7,912 6 Mar 4,300 5 Mar 2,740 1 Mar 1,460 24 Feb 1,050 23 Feb 680
1958 2 Apr 42,000 3 Apr 15,000 31 Mar 8,890 22 Mar 4,930 15 Mar 3,360
1959 11 Feb 6,640 11 Feb 3,610 17 Feb 2,780 16 Feb 1,710 O Feb 1,210 9 Feb 680
1964 22 Jan  %,820 22 Jan 2,620 21 Jan 1.830 21 Jan 1,040 20 Jan 610 19 Jan 360
1965 23 Dec 20,600 23 Dec 12,800 22 Dec 8,670 22 Dec 5.500 23 Dec 3,900 19 Dec 2,720
1966 30 Dec 3,720 30 Dec 2,020 29 Dec 1,720 28 Dec 980 25 Dec 630 25 Dec 370
1967 21 Jan 17,500 22 Jan 6,740 21 Jan 3,990 18 Apr 2,900 21 Jan 2,170 31 Mar 1,830
1968 21 Feb 3.040 21 Feb 1,650 20 Feb 1.300 17 Feb 9S40 16 Feb 560 17 Feb 440
1969 21 Jan 19,300 21 Jan 14,700 20 Jan 9,510 20 Jan 7.000 19 Jan 4,580 19 Jan 3,100
1970 21 Jan 7,200 18 Jan 5,070 16 Jan 3,550 1% Jan 2,850 10 Jan 1,640
1971 2 Dec 5,480 2 Dec 2,980 2 Dec 2,260 29 Nov 1,970 28 Nov 1.180 28 Nov 930
1972 25 Dec 9,050 25 Dec 4,920 25 Dec 2.370 22 Dec 1.480 21 Dec 790 20 Dec 430
1973 16 Jan 13,500 16 Jan 7,700 10 Feb 5.980 10 Feb 3.730 4 Feb 2,270 16 Jan 1,840
1974 2 Mar 18,000 2 Mar 9,120 1 Mar 4,950 1 Mar 2,740 1 Mar 1,720 1 Mar 1,100
1975 25 Mar 9,650 25 Mar 5,780 25 Mar 3,400 21 Mar 2,540 14 Mar 1,730 7 Mar 1,260
1976 2 Mar 880 2 Mar 250 1 Mar 180 29 Feb 130 28 Feb 91 13 Feb 70
1977 16 Mar 200 16 Mar 110 21 Feb 60 21 Feb 40 9 Mar 30 21 Feb 30
1978 5 Mar 10,600 5 Mar 5,770 4 Mar 4,320 14 Jan 2,620 5 Jan 1,730 6 Feb 1,330
1979 22 Feb 9.9%0 22 Feb 5,400 21 Feb 4,650 19 Feb 2,830 18 Feb 2,180 14 Feb 1,440
1980 14 Jan 17,500 1N Jan 8,650 12 Jan 7,390 12 Jan 4,740 10 Jan 2.630 15 Feb 1,630

COMPUTED STATISTICS
Years 36 36 35 33 33 32
Log Mean 3.9%0 3.665 3.490 3.284 3.091 2.907
Std. Dev. .525 .519 .521 .500 .526 .508
Skew -1.452 ~1. 441 -1.535 -1.586 -1.358 -1.169
ADOPTED STATISTICS
Log Mean 3.965 3.675 3.499 3.302 3,109 2.9%0
Std. Dev. .521 .507 . 498 .488 479 471
Skew -1.000 -1.000 -1.000 -1.000 -1.000 -1.000
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Flow in 1,000 cfs
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FLOW IN 1,000 C.F.S.

Exceedence frequency per hundred years

99 98 95 90 80 70 60 50 40 30 20 10 5 2 1 .5 .2.1

—— ¥+ 5 > b B
70 Unregulated Conditions —without Hogan SI% =2t === : =
and New Hogan Dams. F1+ % — T
Regulated Conditions —with New Hogan Dam. |:if:idt ‘g"‘ A
5¢ @ Based on historical records of water :HL 3:SERETIT =
years 1963-1982, §5E: H _:'_:“ 5 e
80 A Hypothetical flows. BEE i I SEEE T = =
- e = 23 <»-‘t» — + 43 33—
30 + 238 & S32Ss 4 +rH
= HERH et iF B &
; b 3 SESRE QEH® 1y « FuS
20 32 SETEi (IR Laats ERERS LARPS ofdii
I31000) SR ISS PSSR pp= o istaina
iy sduds *__},;i . a8 THI
Unregulated AL
‘ gt
Y
10 e
sz _ ‘ —
L HE H eSS i3 H =
7 # 22 53! i
=
s a0
¥ : EEERERE I i
= Regulated
3
2
1 ===z :
=2 i =
-7 § |
-SEEE HHEH 'Ss : {
.!'_": = == Tt
~ 2 8 288 88
- N
-3
Exoeedence interval in years
NEW HOBAN LAKE
-2 CALAVERAS RIVER, CALIFORNIA
PEAK RAIN FLOOD
FREQUENCY CURVES
1 CALAVERAS RIVER BELOW NEW HOGAN DAM

(REGULATED CONDITION)

Corps of Engineers, Sacramento, Calif.

DRAINAGE AREA 363 $SQ. MI.

Prepared:R.L.L. C.J.H. Date: JUNE 1983

PLATE 21




Exceedence frequency per hundred years .
10?9 98 95 90 80 70 60 % 40 30 20 10 § 2 1 .5 2.1

FLOW IN 1,000 C.F.S.

EGEND: 5
70 Unrelulatod Conditions ~without Hogan SESit
and New Hogan Dams.
Regulated Conditions ~with New Hogan Dam. t
50 @ Based on historical records of water =
years 1963-1982, = FEEEEE |
'o___ A Hypothetical flows. = =+ x|
;
30 3 ~
20
nregulated
10
=< = ===§
TEH : : 3 =
: S |
5 ; Regulated |
[ 5 :
=t H B33
3 :
2
44+
1
== 2222 =
.5 |
X )
: - : ~ 2 8 R88
== sz -
) . 58 8§
} Exceedence interval in years
) | NEW HOGAN LAKE
: CALAVERAS RIVER, CALIFORNIA
PEAK RAIN FLOOD
FREQUENCY CURVES
. MORMAN SLOUGH AT BELLOTA
: (REGULATED CONDITION)
Co: of Engineers, Sacrame .
DRAINAGE AREA 470 SQ. MI. Lo 2 ato, Galif
Prepared:R.L.L. C.).H. Date: JUNE 1983

PLATE 22




Stage in feet above mean sea level
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Stage in feet above mean sea level
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Storage in 1,000 acre-feet
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FLOW IN 1000 CFS
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NEW HOGAN LAKE
CALAVERAS RIVER, CALIFORNIA

WATER CONTROL MANUAL
STANDING OPERATING INSTRUCTIONS TO DAMTENDERS

1. GENERAL

This exhibit to "New Hogan Lake, Calaveras River, California Water
Control Manual" was prepared in accordance with instruction EM 1110-2-3600,
paragraph 4-07 (Standing Instructions to Damtenders), and pertains to duties
and responsibilities of the damtender 1in operating New Hogan Dam and
reporting hydrologic data.

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

2. FLOOD CONTROL OPERATION REQUIREMENTS

New Hogan Lake will be operated for flood control according to the Flood
Control Diagram (Chart A-10), which defines the requirements for flood
control operation of New Hogan Dam and the Emergency Spillway Release Diagram
(Chart A-9), which specifies operation of spillway gates during large
floods. The flood control objective for New Hogan Dam and Lake 1s to
minimize flood damage downstream from the dam and, insofar as practicable, to
avoid causing damage that would not have occurred without the project.

Storage space in New Hogan Lake shall be reserved on the basis of the
Flood Control Diagram, Chart A-10. Whenever encroachment into the flood
control storage reservation occur, water should be released as rapidly as
possible without causing flows in the Calaveras River at the gaging station
at Bellota to exceed the controlling rates shown in the schedule of releases
on the flood control diagram and outlined in paragraph 4.

Required flood control storage reservation is determined from Chart A-10,
which indicates the storage reservation required at any time from
30 September to 9 June. The diagram requires:

a. Flood control space increases from zero on 30 September to a maximum
of 165,000 acre-feet on 30 November and is required until 31 December.

b. After 31 December, the required flood control space varies according
to rain flood potential based on antecedent precipitation. In any event, the
last day of flood control storage requirements is 8 June. Space not required
for flood control may be filled for conservation purposes to allow more
efficient operation of the project.

A-1



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

3. LIMITATIONS ON STORAGE

Operational limitations of storage in New Hogan Lake are specified in
paragraph 2 of this Exhibit and on the Flood Control Diagram, Chart A-10.
There are no legal limitations on storage, as most of the project boundary 1is
above the maximum operating level, and flowage and storage easements cover
the rest.

Physical 1imitations on storage are as follows:

STORAGE 1/ : WATER SURFACE 1/ : FLOW OVER :
ACRE-FEET : ELEVATION (FEET) : SPILLWAY (CFS) : REMARKS

14,900 586.0 . 0 Inactive pool
317,100 713.0 0 Normal full pool
348,600 720.0 118,000 Spillway design

flood pool

Notes:
1/ Based on 1978 storage-elevation, storage rounded.

4. LIMITATIONS ON RELEASES

Except during emergency spillway operation described below, releases from
New Hogan Lake will be limited insofar as possible to 12,500 cubic feet per
second. A stage-discharge curve for the Mormon Slough at Bellota is shown on
Chart A-6.

Releases from New Hogan shall not change more than 2,000 cubic feet per
second per 2-hour period to permit orderly evacuation of personnel, property,
livestock, etc., in advance of rising water downstream and to minimize bank
caving as the flow recedes after extended periods of bankful flows. Outlet
rating curves are shown on Chart A-3.

Whenever the lake level rises above elevation 679.5 feet, the damtender
shall refer to the Emergency Spillway Release Diagram, Chart A-9, for
possible emergency releases. When the diagram indicates emergency releases
should be initiated, it is essential that these releases be made immediately,
since the diagram indicates the minimum releases that could be made during
very large floods without endangering the structure, without causing peak
outflows to exceed peak inflow, and without requiring excessively rapid
changes in outflow. If the minimum required release is less than the normal
outlet capacity, the releases shall be made through the outlet works.
Whenever a release greater than the outlet capacity 1is required, the
additional release shall be made through operation of spillway gates. If the
outlet works become inoperable at anytime, the entire required release shall
be made through the spillway gates. 1In all cases, Chart A-9 governs the
release.



5. STANDING INSTRUCTIONS DURING FLOOD EMERGENCY

The functional operation of New Hogan Dam and Lake is under the direction
of the Reservoir Control Section, Corps of Engineers, Sacramento District.
Detailed operation instructions for flood control will be issued from the
Reservoir Control Section in Sacramento. During flood periods close contact
will be maintained between operating personnel at New Hogan and the Reservoir
Control Section in Sacramento. The following are suggested instructions for
emergency operation of New Hogan Dam if communication between operating
personnel and the Reservoir Control Section 1is broken during a flood
emergency.

a. Continue release in accordance with the last instructions from the
Reservoir Control Section, and make every attempt to reestablish
communication.

b. If communication cannot be reestablished, make releases in accordance
with the Flood Control Diagram, Chart A-10 and the Emergency Spillway Release
Diagram, Chart A-9.

6. OPERATIONAL RESPONSIBILITIES

Responsibilities for flood control operation of New Hogan ODam are
summarized below. A table of personnel involved in the operation of the
reservoir for flood control are contained at the front of the exhibit.

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

(1) Approving or disapproving deviations from the prescribed flood
control criterta on Chart A-10.

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

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

(4) Preparing revisions to the flood control criterion found herein.
b. The New Hogan Park Manager 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, Sacramento District, Corps of
Engineers, of any deviation from the flood control operation.

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

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

A-3



(5) Reporting by telephone to the Reservoir Control Section,
Sacramento Oistrict Corps of Engineers, data as outlined in paragraph 7a and
other data that may be required from time to time.

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

(7) Keeping the District Engineer, Sacramento District, Corps of
Engineers advised of any 1inaccuracies contained in the manual or that may
develop as a consequence of changing conditions.

(8) Immediately after the end of each month, transmitting to the
Reservoir Control Section, Sacramento District, Corps of Engineers data
specified in paragraph 7b.

7. OPERATION REPORTS

a. Between 7:45 and 9 a.m. each workday, and at other times upon
request, the dam operator or operating agency will report by radio or
telephone to the Reservoir Control Section, Sacramento District, Corps of
Engineers, the following information:

a. Reservoir stage and storage as of midnight.
b. Gate settings during the previous 24 hours.
c. Mean daily flows, ending midnight, of:
(1) The Calaveras River below New Hogan Dam,
(2) Total inflow to New Hogan Lake.
d. flow of Mormon Slough at Bellota.
e. Meteorological data at the dam.
f. Reports from radio-reportiing precipitation stations.
When conditions do not warrant holiday or weekend reports, the complete
report for each day shall be made on the first working day following the
nonreporting period. More frequent reports of the above information and

reports of other Calaveras River data will be made in the same manner when
requested by the Reservoir Regulation Section.

8. MODIFICATIONS OF REGULATIONS

The official regulations are subject to temporary modification during
flood emergencies by the District Engineer, Sacramento District, Corps of
Engineers. The flood control criteria will be revised by the Corps of
Engineers, as necessary, to reflect changed conditions that come to bear upon
flood control operation of the reservoir. Permanent revisions of the flood
control criteria are subject to prior approval of the Chief of Engineers or
his duly authorized respresentative.
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NEW HOGAN LAKE
AREA AND CAPACITY TABLE

CAPACITIES OF NEW HOGAN LAKE - CALAVERAS RIVER, CALIFORNIA

ELEVATION
FEET 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 | DIFFERENCE
ACRE-FEET
530.0 8 9 9 10 11 11 12 13 14 15 8
531.0 16 16 17 18 19 20 21 23 24 25 10
532.0 26 27 29 30 31 33 34 35 37 38 14
533.0 40 42 43 45 47 48 50 52 54 56 17
534.0 57 59 61 63 66 68 70 72 74 7 22
535.0 79 81 84 86 89 91 94 96 99 102 26
536.0 105 107 110 113 116 119 122 125 129 132 30
537.0 135 138 142 145 149 152 156 159 163 167 35
538.0 170 174 178 182 186 190 194 198 202 207 41
539.0 211 215 220 224 229 234 238 243 248 253 46
540.0 257 262 267 273 278 283 288 294 299 304 53
541.0 310 316 321 327 333 339 344 350 357 363 59
542.0 369 375 381 388 394 401 407 414 421 428 66
543.0 - 435 441 449 456 463 470 477 483 492 500 72
544.0 507 515 523 531 539 547 555 563 571 580 81
545.0 588 596 605 614 622 631 640 649 658 667 88
546.0 676 686 695 704 714 724 733 743 753 763 97
547.0 773 783 793 804 814 825 835 846 857 868 106
548.0 879 890 901 912 923 935 946 958 969 981 114
549.0 993 1005 1017 1029 1041 1054 1066 1079 1091 1104 124
550.0 1117 1130 1143 1156 1169 1183 1196 1210 1223 1237 134
551.0 1251 1265 1279 1293 1307 1322 1336 1351 1365 1380 144
552.0 1395 1410 1425 1440 1455 1471 1486 1502 1518 1534 155
553.0 1550 1566 1582 1598 1614 1631 1648 1664 1681 1698 165
554.0 1715 1732 1750 1767 1785 1802 1820 1838 1856 1874 177
555.0 1892 1910 1929 1947 1966 1985 2004 2023 2042 2061 189
556.0 2081 2100 2120 2140 2159 2180 2200 2220 2240 2261 200
557.0 2281 2302 2323 2344 2365 2386 2408 2429 2451 2473 214
558.0 2495 2517 2539 2561 2583 2606 2629 2651 2674 2697 225
559.0 2720 2744 2767 2791 2814 2838 2862 2886 2911 2935 240
560.0 2960 2984 3009 3034 3059 3084 3109 3135 3160 3186 252
561.0 3212 3238 3264 3291 3317 3344 3370 3397 3424 3451 267
562.0 3479 3506 3534 3561 3589 3617 3645 3673 3702 3730 280
563.0 3759 3788 3817 3846 3875 3905 3934 3964 3994 4024 295
564.0 4054 4085 4115 4146 4176 4207 4238 4270 4301 4333 310
565.0 4364 4396 4428 4460 4493 4525 4558 4590 4623 4656 326
566.0 4690 4723 4756 4790 4824 4858 4892 4926 4961 4995 340
567.0 5030 5065 5100 5135 5171 5207 5242 5278 5314 5350 357
568.0 5387 5423 5460 5497 5534 5571 5608 5646 5684 5722 373
569.0 5760 5798 5836 5875 5913 5952 5991 6030 6070 6109 389
570.0 6149 6189 6229 6269 6309 6350 6390 6431 6472 6513 406
571.0 6555 6596 6638 6680 6722 6764 6807 6849 6892 6935 423
572.0 6978 7021 7065 7108 7152 7196 7240 7284 7329 71374 441
573.0 7419 7463 7509 7554 7600 7645 7691 7737 7784 7830 458
574.0 7877 7923 7970 8018 8065 8113 8160 8208 8256 8304 476
575.0 8353 8401 8450 8499 8548 8598 8647 8697 8747 8797 494
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NEW HOGAN LAKE
AREA AND- CAPACITY TABLE

CAPACITIES OF NEW HOGAN LAKE - CALAVERAS RIVER, CALIFORNIA

( CONTINUED )

ELEVATION
FEer  [o0.0 | o1 | 0.2 | 0.3 [ 0.4 | 05 | 0.6 | 0.7 | 0.8 | o0.9|DIFFERENCE
AGRE-FEET

576.0 8847 8898 8948 8999 9050 9101 9153 9204 9256 9308 513
577.0 9360 9413 9465 9518 9571 9624 9677 9731 9784 9838 532
578.0 9892 9946 10001 10055 10110 10165 10220 10276 10331 10387 551
579.0 10443 10499 10555 10612 10669 10726 10783 10840 10898 10955 570
580.0 11013 11071 11130 11188 11247 11306 11365 11424 11483 11543 590
581.0 11603 11663 11723 11784 11845 11906 11966 12028 12089 12151 610
582.0 12213 12275 12337 12400 12462 12525 12588 12652 12715 12779 630
583.0 12843 12907 12971 13036 13100 13165 13230 13296 13361 13427 650
584.0 13493 13559 13625 13692 13759 13826 13893 13960 14028 14096 671
585.0 14164 14232 14300 14369 14438 14507 14576 14646 14715 14785 691
586.0 14855 14926 14996 15067 15138 15209 15281 15352 15426 15496 713
587.0 15568 15641 < 15713 15786 15859 15933 16006 16080 16154 16228 734
588.0 16302 16377 16452 16527 16602 16677 16753 16829 16905 16981 756
589.0 17058 17135 17212 17289 17366 17444 17522 17600 17678 17757 77
590.0 17835 17914 17993 . 18073 18152 18232 18312 18393 18473 18554 800
591.0 18635 18716 18797 18879 18961 19043 19125 19207 19290 19373 821
592.0 19456 19539 19623 19707 19791 19875 19960 20045 20129 20215 84k
593.0 20300 20386 20472 20558 20644 20731 20817 20904 20991 21079 867
594.0 21167 21254 21343 21431 21519 21608 21697 21787 21876 21966 889
595.0 22056 22146 22236 22327 22418 22509 22600 22692 22784 22876 912
596.0 22968 23061 23153 23246 23339 23433 23526 23620 23714 23809 936
597.0 23904 23998 246093 24189 24284 24380 24476 24572 24669 24765 958
598.0 24862 24959 25057 25154 25252 25351 25449 25547 25646 25745 983

599.0 25845 25944 26044 26144 26244 26345 26445 26546 26647 26749 1006
600.0 26851 26953 27055 27157 27260 27363 27466 27569 27673 27776 1030

601.0 27881 27985 28089 28194 28299 28405 28510 28616 28722 28828 1054
602.0 28935 29041 29148 29255 29363 29471 29579 29687 29795 29904 1078
603.0 30013 30122 30231 30341 30451 30561 30671 30782 30893 31004 1103
604.0 31116 31227 31339 31451 31563 31676 31789 31902 32015 32129 1127
605.0 32243 32357 32471 32585 32700 32816 ° 32931 33046 33162 33278 1152

.

606.0 33395 33511 33628 33745 33862 33980 34097 34216 34334 34452 1176
607.0 34571 34690 34810 34929 35049 35169 35289 35410 35530 35652 1202
608.0 35773 35894 36016 36138 36261 36383 36506 36629 36752 36876 1227
609.0 37000 37124 37248 37373 37498 37623 37748 37874 37999 38126 1252
610.0 38252 38378 38505 38632 38760 38888 39015 39144 39272 39401 1278

611.0 39530 39659 39788 39918 40048 40178 40308 40439 40570 40701 1303
612.0 40833 40964 41096 41229 41361 41494 41627 41760 41894 42028 1329
613.0 42162 42296 42431 42565 42700 42836 42971 43107 43243 43380 1354
614.0 43516 43653 43790 43928 44065 44203 44341 44480 44619 44758 1381
615.0 44897 45036 45176 45316 45456 45597 45738 45879 46020 46162 1407

616.0 46304 46446 46588 46731 46874 47017 47160 47304 47448 47592 1433
617.0 47737 47881 48026 48171 48317 48463 48609 48755 48902 49049 1459
618.0 49196 49343 49491 49638 49787 49935 50084 50233 50382 50532 1485
619.0 50681 50831 50982 51132 51283 51434 51585 51737 51889 52041 1513
620.0 52194 52346 52499 52652 52806 52960 53113 53268 53422 53577 1538

621.0 53732 53887 54043 54199 54355 54512 54668 54825 54982 55140 1566
622.0 55298 55456 55614 55772 55931 56091 56250 56410 56569 56730 1592
623.0 56890 57051 57212 57373 57534 57696 57858 58021 58183 58346 1619
624.0 58509 58673 58836 59000 59165 59329 59494 59659 59824 59990 1647
625.0 60156 60322 60488 60655 60822 60989 61156 61324 61492 61660 1673
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NEW HOGAN LAKE
AREA AND CAPACITY TABLE

CAPACITIES OF NEW HOGAN LAKE - CALAVERAS RIVER, CALIFORNIA

( CONTINUED )

ELEVATION
FEET 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 | DIFFERENCE
ACRE-FEET
626.0 61829 61998 62167 62336 62506 62676 62846 63016 63187 63358 1701

627.0 63530 63701 63873 64045 64217 64390 64563 64736 64909 65083 1727
628.0 65257 65431 65606 65781 65956 66132 66307 66483 66659 66836 1756
629.0 67013 67189 67367 67544 67722 67900 68079 68257 68436 68616 1782
630.0 68795 68975 69155 69335 69516 69697 69878 70059 70241 70423 1810

631.0 70605 70788 70971 71153 71337 71521 71704 71889 72073 72258 1838
632.0 72443 72628 72814 72999 73186 73372 73559 73746 73933 74120 1865
633.0 74308 74496 74685 74873 75062 75251 75441 75631 75820 76011 1893
634.0 76201 76392 76583 76774 76966 77158 77350 77543 77735 77929 1921
635.0 78122 78316 78510 78704 78398 79093 79288 79483 79679 79875 1949

636.0 80071 80267 80464 80661 80858 81056 81253 81451 81650 81848 1976
637.0 82047 82246 82446  B2645 82846 83046 83246 83448 83648 83850 2005
638.0 84052 84254 84456  B4658 84861 85065 85268 85472 85675 85880 2032
639.0 86084 86289 86494 86699 86905 87111 87317 87524 87730 87937 2061
640.0 88145 88352 88560 88768 88977 89186 89394 89604 89813 90023 2088

641.0 90233 90444 90654 90865 91077 91288 91500 91712 91924 92137 2117
642.0 92350 92563 92777 92990 93204 93419 93633 93848 94063 94279 2145
643.0 94495 94711 94927 95143 95361 93578 95795 96013 96231 96449 2173
644.0 96668 96887 97106 97325 97545 97765 97985 98206 98426 98648 2201
645.0 98869 99091 99313 99535 99757 99981 100203 100427 100650 100874 2230

646.0 101099 101323 101548 101773 101998 102224 102450 102676 102902 103129 2258
647.0 103357 103584 103812 104039 104267 104496 104725 104954 105183 105413 2286
648.0 105643 105873 106103 106334 106565 106796 107028 107260 107492 107724 2314
649.0 107957 108190 108423 108657 108891 109125 109359 109594 109829 110064 2343
650.0 110300 110536 110772 111008 111245 111482 111719 111957 112194 112433 2371

651.0 112671 112910 113149 113388 113628 113868 114107 114348 114588 114830 2400
652.0 115071 115312 115554 115796 116039 116281 116524 116768 117011 117255 2428
653.0 117499 117743 117988 118233 118478 118724 118969 119215 119461 119708 2457
654.0 119956 120202 120450 120698 120946 121194 121443 121692 121941 122190 2484
655.0 122440 122690 122941 123191 123442 123694 123945 124197 124448 124701 2514

656.0 124954 125206 125460 125713 125967 126221 126475 126730 126985 127240 2542
657.0 127496 127751 128007 128263 128520 128777 129034 129292 129549 129807 2570
658.0 130066 130324 130583 130842 131102 131362 131621 131882 132142 132403 2599
659.0 132665 132926 133188 133449 133712 133975 134237 134501 134764 135028 2627
660.0 135292 135556 135821 136085 136351 136616 136882 137148 137414 137681 2656

661.0 137948 138215 138482 138750 139018 139287 139555 139824 140093 140362 2684
662.0 140632 140902 141172 141443 141714 141985 142256 142528 142800 143072 2713
663.0 143345 143617 143891 144164 144438 144712 144986 145261 145535 145811 2741
664.0 146086 146362 146638 146914 147191 147468 147745 148022 148299 148578 2770
665.0 148856 149134 149414 149692 149972 150252 150532 150812 151092 151373 2799

666.0 151655 151936 152218 152499 152782 153065 153347 153630 153913 154197 2827
667.0 154482 154766 155050 155335 155620 155906 156191 156477 156763 157050 2855
668.0 157337 157624 157912 158199 158487 158776 159064 159353 159642 159931 2884
669.0 160221 160511 160802 161092 161383 161674 161965 162257 162549 162841 2913
670.0 163134 163427 163720 164013 164307 164601 164895 165190 165484 165780 2942

671.0 166076 166371 166667 166963 167260 167557 167854 168151 168449 168747 2970
672.0 169046 169344 169643 169942 170241 170541 170841 171142 171442 171743 2998
673.0 172044 172345 172647 172949 173252 173554 173857 174160 174463 174767 3028
674.0 175072 175376 175681 175985 176290 176596 176902 177208 177514 177821 3056

675.0 178128 178435 178742 179050 179358 179667 179975 180284 180593 180903 3085
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NEW HOGAN LAKE
AREA AND CAPACITY TABLE

CAPACITIES OF NEW HOGAN LAKE - CALAVERAS RIVER, CALIFORNIA

( CONTINUED )

ELEVATION
FEET 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.

ACRE~-FEET

o

DIFFERENCE

676.0 181213 181523 181833 182143 182455 182766 183077 183389 183701 184014 3114
677.0 184327 184639 184953 185266 185580 185894 186208 186523 186838 187154 3142
678.0 187469 187785 188101 188417 188734 1839052 189369 189686 190004 190322 3172
679.0 190641 190959 191279 191598 191918 192238 192558 192878 193199 193520 3201
680.0 193842 194163 194485 194807 195130 195453 195776 196100 196423 196747 3230

681.0 197072 197396 197721 198046 198372 198698 199023 199350 199676 200003 3259
682.0 200331 200658 200986 201314 201642 201971 202300 202630 202959 203289 3288
683.0 203619 203949 204280 204611 204943 205275 205606 205939 206271 206604 3318
684.0 206937 207270 207604 207938 208272 208607 208942 209277 209612 209948 3348
o85.0 210285 210620 210957 211294 211631 211969 212307 212645 212983 213322 3377

686.0 213662 214000 214340 214680 215020 215361 215702 216043 216384 216726 3407
687.0 217069 217410 217753 218096 218439 218783 219127 219471 219815 220160 3437
688.0 220506 220850 221196 221542 221888 222235 222582 222929 223276 223624 3467
689.0 223973 224321 224670 225018 225368 225718 226067 226418 226768 227119 3497
690.0 227470 227821 228173 228525 228878 229231 229583 229937 230290 230644 3528

691.0 230998 231352 231708 232062 232418 232774 233130 233486 233843 234200 3560
692.0 234558 234915 235273 235631 235989 236349 236707 237067 237426 237787 3590 \
693.0 238148 238508 238869 239230 239592 239954 240316 240679 241042 241405 3621
694.0 241769 242133 242497 242861 243226 243592 243957 244323 244689 245055 3653

695.0. 245422 245789 246157 246524 246892 247261 247629 247999 248367 248737 3686

696.0 249108 249477 249848 250219 250591 250962 251334 251706 252079 252452 3717
697.0 252825 253198 253573 253946 254321 254696 255071 255447 255822 256199 3751
698.0 256576 256952 257330 257707 258085 258463 258841 259221 259599 259979 3783
699.0 260359 260739 261120 261500 261882 262264 262645 263028 263410 263793 3818
700.0 264177 264560 264944 265328 265713 266098 266483 266869 267254 267641 3851

701.0 268028 268414 268802 269189 269578 269966 270355 270744 271133 271523 3886

702.0 271914 272304 272695 273085 273477 273870 274261 274654 275047 275441 3921
703.0 275835 276228 276623 277017 277413 277808 278204 278600 278996 279394 3956
704.0 279791 280188 280587 280985 281384 281783 282182 282582 282982 283383 3993

705.0 283784 284185 284587 284989 285391 285795 286197 286601 287004 287409 4030

706.0 287814 288219 288624 289030 289436 289843 290250 290657 291064 291473 4068
707.0 291882 292290 292700 293109 293519 293930 294340 294752 295163 295575 4106
708.0 295988 296400 296813 297226 297641 298055 298470 298885 299300 299716 4145
709.0 300133 300549 300967 301384 301802 302221 302639 303058 303477 303898 4185
710.0 304318 304738 305160 305581 306003 306426 306848 307272 307695 308120 4226

711.0 308544 308969 309394 309820 310246 310673 311100 311527 311955 312383 4269
712.0 312813 313241 313671 314100 314531 314963 315393 315825 316257 316690 4310
713.0 317123 317556 317991 318424 318860 319295 319730 320167 320603 321040 4355
714.0 321478 321916 322354 322793 323232 323673 324112 324553 324994 325436 4400
715.0 325878 326320 326764 327206 327651 328096 328540 328985 329431 329877 4446

716.0 330324 330771@ 331219 331667 332116 332565 333014 333465 333915 334366 4594
717.0 334818 335269 335722 336175 336629 337083 337537 337992 338447 338904 4543
718.0 339361 339817 340275 340732 341191 341651 342109 342570 343030 343491 4592
719.0 343953 344415 344878 345340 345804 346269 346733 347198 347664 348130 4645
720.0 348598 349064 349533 350000 350470 350940 351409 351880 352350 352822 4697

721.0 353295 353767 354241 354714 355189 355664 356139 356616 357092 357569 4752
722.0 358047 358525 359004 359483 359964 360445 360925 361407 361889 362372 4309
723.0 362856 363340 363825 364309 364796 365282 365769 366257 366744 367234 4867
724.0 367723 368213 368704 369194 369687 370180 370672 371166 371660 372155 4928
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Pool elevation

in feet m.s.I.
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‘elevation plot gate openings against

NOTES :
~ |.Parameter is average gate
opening.in feet of all 4 gates.

2.To obtain gate opening for
any discharge at the existing pool

discharge and read gate opening
required. .

3.Maximum outflow limited by
Old Hogan outlet capacity when pool
is below Old Hogan crest,

- -NEW HOGAN LAKE -
CALAVERAS RIVER, CALIFORNIA

OUTLET WORKS
PARTIAL GATE OPENING
DISCHARGE CURVES

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA
{Prepared: T.6.K. Datet JUNE 1988

Drawng c.J{l.
CHART A-$
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Discharge through one spillway gate in thousand c.f.s.

Ratings are for one of three Tainter
gates with adjacent gates operating.

Parameter is gate opening in feet.
Gate seat elevation is 678.48 feet.

At such time as the water flow free
(below bottom of spillway gate) dis-
charge is indicated by "uncontrolled
discharge" curve regardless of gate
opening. Therefore, unless precau-
tionary measures are taken, flow may
suddenly increase as water surface
falls within 2 feet of uncontrolled
discharge curve.

NEW HOGAN LAKE
CALAVERAS RIVER, CALIFORNIA

SPILLWAY RATING CURVE
(FOR ONE GATE)

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA

 Prepared: 1.6.X. Date: JURE 1989
Drawn: .4, k
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Discharge in 1,000 cfs

NOTES:

I.‘DIlchargo estimated above gage height
of 11.00 feet. o

2. Zero flow =519.93 ft. msl at gage .

height .13 feet. NEW HOQAN LAKE
: CALAVERAS RIVER, CALIFORNIA

DISCHARGE RATING CURVE

CALAVERAS RIVER BELOW
NEW HOGAN DAM NEAR
VALLEY SPRINGS

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA

Prepared:T.G.X.
DrawniT.G.K.

Date: JUNE 1903
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Gage height in feet
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Discharge in 1,000 c.f.s.

Discharge estimated above gage helght
of 12.99 feet.

Zero flow = 3.96 feet gage helght.

9 10 11 12 13 i 15 16

NEW HOGAN LAKE
CALAVERAS RIVER, CALIFORNIA

DISHARGE RATING CURVE

MORMON SLOUGH AT BELLOTA

repared! 7.G.K.

D
Drawns T7.Q8.K. ated

JUNE 1983

]:?RPS OF ENGINEERS, SACRAMENTO, CALIFORNIA
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Discharge in 1,000 cfs

NOTES:

NEW HOGAN LAKE ;
I. Discharge estimated above gage CALAVERAS RIVER, CALIFORNIA
height of 16.00 feet.

2. Zero flow=2.91 feet gage height. DISCHARGE RATING CURVE

STOCKTON DIVERTING CANAL
AT STOCKTON

I:ORPS OF ENGINEERS, SACRAMENTO, CALIFORNI
r

epared: T. G, K.

Drawn: T.G. K. Date: JUNE 1983
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2-HOUR UNIT HYDROGRAPH =5
n .
. MEAN MEAN | 8 =
* 6 HOUR FLOW HOUR FLOW - g
ot \ (cfs) (cfs) £ S
Q - 20
2 100 18 1,820 + B |~
g " \ » 2,600 20 1,39 | 53 —
= [ \ 6 5,300 22 g0 | =5 | |
< l \ 8 7,180 24 610 | £ %
-
g 2 10 5.150 26 320 = {
= [ \\\ 12 3.900 28 wo | 3¢
< 14 2,900 30 35 E < 0 .20 .40 .60 .801.001.20
c
0 16 2,250 = 2-hour precipitation
0 12 24 36 ' in inches
Time in hours INFILTRATION LOSS -
2-HOUR UNIT HYDROGRAPH - LOCAL AREA CALAVERAS RIVER
NEW HOGAN DAM TO BELLOTA
. Based on: L=.18p %
SAMPLE UNIT HYDROGRAPH COMPUTATION and initial loss =0.30 in.
BAS (N LOSS T RUNOFF :::I- nl: pn:lp:_h:hnlil ennnt‘ll .
it | RIS weun [ | ke | 99088 | gy | e | Bt e g
TRATION | STORAGE sRyp | €S-0 station tote] mean aanusl precipitatien,
Waing no_'ollwiu medn apnusl valuas
1 Fas| 0208 | 188 .08 .30 100 | 100 2 o Inchan:
LR | O0we | 1.% .10 ‘. v | 600 13 New Hegan Dam . . . 28.0
L Fen | vsee N A6 ° e | 13,000 “ Wil Read Flat . . . 36.0
1 Fay [111] .92 07 L] A% 21,300 n Sheer Ranch . . . . 2.0
L Feb 1000 -T2 N .45 13,800 ;] Parry Pameh . . . . 19.0
L Fen | 1208 | t.77 .06 [ 1.7} 10,600 72
1 ey | 1no0 ’ . 1] 0 1.400 " Basln Aversge .. .32
As unit mydropraph atrip is lowerwd, ctomputed surface runaff for ench
pasition of the wnit hydrograph steip lo squal te the sum of the eross
products of 2-Kour axcess and wnit hydrograph values., Thiv compuind
runctt corrsspends 1e the time on the same line 31 the hottom of the
unit hydrograph sirip.
24
\ 2-HOUR UNIT HYDROGRAPH
\ MEAN MEAN
20 HOUR  FLOW  HOUR  FLOW
(cfs) (cfs)
» 2 1,600 32 1,500
«- 16 4 10,600 3y 1,280
< 6 23,400 36 1,100
o 8 21,500 38 920
8 10 13,800 40 780
12 12 8,600 2 660
c 1y 6,100 yy 550
- 18 y,700 46 450
I g 18 3,900 48 360
- 20 3,300 50 280
\ 22 2.880 52 200
\\\ 23 2,530 54 130
'y N 26 2,200 56 70
28 1,940 58 20
0 1,720 60
0
1] 12 24 36 us 60

Time in hours

2-HOUR UNIT HYDROGRAPH ~ INFLOW TO

NEW HOGAN RESERVOIR

NEW HOGAN LAKE
CALAVERAS RIVER, CALIFORNIA

RAIN FLOOD FORECAST CRITERIA

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA

$}epared: T.V.H.
wp: T.V._H.

Date: JUNE 1983
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Reservoir elevation in feet, m.s.1.
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OPERATING INSTRUCTIONS: Flow in 1,000 c.f.s SAMPLE COMPUTATION
When the reservoir is rising, read from curve "A" the net GIVEN DATA

2.

inflow per foot rise of reservoir corresponding to the
average reservoir slevation 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 cutflow 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 procodnng hour and the
current reservoir elevation. .
After the reservoir elevation starts to fall, maintain cur-

rent gate openings unti} the flow has been reduced to 12, 500
cfas at Bellota.

NOTES:

Reservoir Stage at 1200 hrs .

Reservoir Stage at 1300 hrs .
Average Release . . .

COMPUTATION OF INFLOW

Average Stage .

e e x s s . TO0%.0 feet
e e s e e 2 . T05.2 feet
e s e s s s s . 3,000 cfs

.« T0M.1 feet

MHet Inflow per foot rise (from Curve Al . . . 8,250 cfs
Average Net Inflow (%8,250 X 2.2) . . . . . .106.150 cfs

Average Reservoir Release .

Total inflow .

COMPUTATION OF TOTAL OUTFLOW
End of Period Elevation

Required Release

1, Follow the flood control diagram until larger releases are

required by this schedules.

2. Parameter values are the inflow to New Hogan Lake during

the prccodung hour.

e e e e s 3.000 cfs
e e e e e 109 150 cfs
e« s s . . T05.2 feet

e e e e s« 17,500 cfs

NEW HOGAN LAKE
CALAVERAS RIVER, CALIFORNIA

'EMERGENCY SPI1LLWAY
RELEASE DIAGRAM

CORPS OF ENGINEERS,SACRAMENTO CALIFORNIA

Prepared:R.L.L.,C.J.H.

Date: JUNE 1983
Drawn:C.J.H.
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OBJECTIVE FLOW SCHEDULE
®
{zifli 8
0 > : 1t 21 : 4 .c..
it 1 Hi ik I
713 B Sl ; I i i EA%
Jibing i i i p O ¢ b HeHH Y
7o Farl 5 g 0 5 10 15 20 25 30
3 | Y ZAl il f i R i Peak inflow for the current event in 1000 cfs
2171} Fi RAl " oA i i s The parameter is the flood control encroachment
= ; i o ¥ i + 53t g in 1000 acre-feet at the beginning of the
f 700 : j 5 T i Y G i3 current event.
E-A 267.1¢ : sty i H i i} il e §
< : 3 :;ﬁ SR ;{ t i i i i = ;
£ & i i {Ei; i ef i a:',% i ;
S gumps L5 et B e ﬁ-ﬁ%%{? R I i, 8 USE OF THE OBJECTIVE FLOW SCHEDULE
e i1t i} (61 3xes da i { 5 il ]
g €90 i % gﬁ it Zﬁ gt s | é
W o 2171 3368 1 LR i i i i utd ik _ it & oo 1.The purpose of the objective flow schedule are to
§ g : i il i ﬁ gg;;nwe ?ownslregrtnu(‘aeroes:n%n"’%mase
i T i t -over storage flood season
E 497, H ik i s i, : i 1 i by making releases as small as possible without
8 sz ! i T 20 § reducing The level of o0d protecion.
o £ ] 3 e R :
g 1774 i T T i e T 8 2. The "current event” is one of the following which
670 % i ki B, e ftti i : ;‘ a results in the highest objectiva flow:
{3 12 &2 b r gait HER 4 $ i E ;~ by i
1T s i i1 it 51534 i ﬂ i _ i § (&) The runoff resulting from rainfalf anticipated
e z 1 i i i g i) within the following 24 hours.
1371 #aci it i & % i £ b
i% i i i i i {b) A preceeding period of rainfall and runoff which
L i i i | el resulted i current storage inthe flood
5%. L -»-?ffig. : : .” i % m ; i il tcontrolo ok space“!i::‘tenot more than 120 hours prior
X g2 25 5 10 2% PR 1618 * 1530 25 = :
JANUARY FEBRUARY MARCH APRIL JUNE JULY
b e g s Sy e o
a i
EXAMPLE OF DIAGRAM USE will 83%88 actual flows are observed
ﬂowf?éct ti'lme’ o nt e o 'e";?grﬁ
Gy Procoiaton ) Paramter Gomputaton pefociunlls o ovenfocaryor e
space.
USE OF DIAGRAM New Perry Sheep | Railroad | Total SNAP * Allowal i
DATE | Hogan | Ranch | Ranch | Flat | STAP BP | PAR | PAR sm;}gf R Eog
N (IN) Ny IN (TAF) | Control 3.When no water is stored in the flood control
(i) (IN) ?Faoe 3 Sk .
) . . AF) space at the beginning of and event, reservoir
1. Rainflood parameters relate the weighted accumulation of seasonal reipases shall be no greater than those
basin mean precipitation to the required fiood control space '?%‘]-"md toa?ﬁdmgg g’ég’“ ; .9‘9\’“?;‘?"
reservation on any given day. Parameter.vglues are computed d;:tytby %dw'bws‘ Thereaftermrglease shafl be adjusted
ﬁﬁm%mwgf&mghwpmmoeei"di,',"gd‘}";;.m(ﬁns ° sept30 | 000 | 000 | 000 | 000 | 000 121 | 0.00 0.00 0 0 3174 to maintain the objective flow.
ressrvation s lustrated in he tabla - Example of Disgram 55, Ot 1| 067 | 120 | 100 | 080 | 367 120 | 100 | 000 | 100 27 | 3144
Pl ofieg : 2| 085 | 130 | 290 | NR- | 515 85 2.00 100 | 296 53 | 3117 .
- 4.The "flood control encroachment” is the volume of
3| 000 | NR- | 000 | 000 | 000 102 | 000 | 296 | 284 | 800 | 3090 MM b A F e R
4| 000 | 000 | -NR- | NR- | 0.00 43 0.00 284 | 273 106 | 3063 beginning of an event. If the antecedent rainfall
2. Except when releases are governed by the Emergency M parameter currently controls the required flood
3 ; b ar 10 — — — — — — - - 1.00 108.2 208.9 the flocd contr chment
Spillwey Release Diagram and the Objective Flow Schedue, all 11| 074 | 170 | AR | MR- | 514 8 | 200 | 100 | 298 | 1074 | 2007 Vohime. fay be basod onmaparr:‘gni?ecrmvgma
water in excess of that indicated by this diagram shall be 12 | 299 2.80 2.70 260 | 10.99 121 3.00 2.96 584 1200 | 1971 expected in three days.
released as rapidly as possible, subject to the following 13 | 307 NR- 2.60 3.30 6.37 60 3.50 5.83 9.11 1436 | 17358
insiructions: 14 | 205 NR- NR- 250 455 60 2.50 9.10 11.25 1593 | 1578
15 0.00 -NR- -NR- 0.00 0.00 60 0.00 11.24 10.80 155.9 161.3
16 0.00 0.00 -NR- 0.00 0.00 79 0.00 10.79 10.37 152.4 164.7
(a) That releases shall be limited to such quantities as will not
cause flows at Bellota to exceed 12,500 c.fs.
(b) That releases are not changed more than 2,000 c.f.s. in any PRECIP STATIONS (inm) FORMULAS NEW HOGAN DAM AND LAKE
2-hour period. PAR = BP + 0.96 x PAR' CALAVERAS RIVER, CALIFORNIA
. . m;‘o‘;gdag‘gam 240 BP = {(BNAP/SNAP) x STAP
(O)Iuhrarte fr:lg;‘a?en: do not exceed the maximum rate of inflow for the s -yl ‘1‘28 where Paris today's parameter
Penry Ranch 38.0 ggr isByeste;d':y;s parameter
is Basin pitation
Total 121.0 (SNAP) STAP is Station Precipitation WATER CONTROL DIAGRAM
Note: Basin Normal Annual Precipitation (BNAP) = 33 inches
Sum Nomal Annual Precipitation(SNAP) may vary. This will affect the Basin Precipitation Computation.
If a stations does not report, the SNAP will be 121.0 minus the NAPs of each non-reporting stations.
U.S.ARMY CORPS OF ENGINEERS
Prepared by LSG SACRAMENTO DISTRICT

Revised Jun 98 PLATE A-10
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