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Completion dat@..veiereccecernncncsccsscccccrnrrrssnnnnens
Stream system............................................
Drainage area..........................................miz
Reservoir:

Elevation
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Debris Pooleeu.uiscsieiscciaiancauannnsaaaaaaft, NGVD

Flood control pool (spillway crest)ec.vec.....ft, NGVD
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Area (based on original survey**}
Debris pool.uccureceneciuacnsrrvrssnsonrrroessrnnassll
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Spilluay design surcharge level {(493.7).cvrrunanens.8C
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Capacity, gross (based on original survey™*)
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PMF Freeboard.........................................ft
Spillway:
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Carbon Canyon Creek

19.3

400
419
475
493.7
491.9
499

40.5
223.5
308.5
343.0
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13,781 (13.39%)
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305.6
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Earthfill
ka4

2610

20

5.3

7.1
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PMF inflow peak....................................ft3ls
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Maximum water surface elevation{01 Mar 83)......ft, NGVD

Maximum storage (26 Feb 69)........................ac-ft

Maximum peak inflow (1-hour)(02 Mar 83)............ft7/s

* inches of runoff

125
36,800
31,200

Hydraulic slide
2 - 5Wx 6.5'H
403

Rectangular

1 - 4.73'W x T'H
549

403

1270

1480

8030 (7.B0*)
9300

10,600 (10.30*)
56,000
11,800 (11.46%)
52,000

703
430.%9
891.7

17er

** hased on surveys of October 1937, ausust 1941, August 1949, and bottom

resurvey of March 1961.
*** hased on resurvey of September 1969.
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DEPARTMENT OF THE ARMY ;

SOUTH PACIFIC DIVISION, CORPS OF ENGINEERS
630 Sansome Street, Room 720

A San Fran¢isco, California 94111-2206

Y’ REPLY ToO

ATTENTION OF:

BAR 2 0 19y,

CESPD-ED-W (1110-2-240b)

MEMORANDUM FORLGﬁE;;;;er, Los Angeles District
Commander, Sacramento District

SUBJECT: {Planined, Deviations: From ‘Approved Vatsr  Control PLafie’

1. All planned deviations from approved water control plans for reservoir
projects within the South Pacific Division must be coordinated with the
Coastal Engineering and Water Management Division at CESPD. Approval must
be given prior to implementation of the deviation.

. 2. Emergency deviations do not require prior approval but coord:t.natmn

must still be made as soon as is practical.

7

GER ANKQFPE
riga General, U.S. Army
Commanding
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NOTICE TO USERS OF MANUAL

Regulation specify that this Water Control Manud be published in loose-leaf form, and
only those sections, or parts thereof, requiring changes will be revised and printed. Therefore,
this copy should be reserved in good condition so that inserts can be made to keep the manua
current.

EMERGENCY REGULATION ASSISTANCE PROCEDURES

In the event unusud conditions arise, the Reservoir Regulation, Los Angeles Didtrict
office, can be contacted by telephone at 213-452-3527 or 213-452-3623. See Table 9-1 for other
important telephone numbers for reservoir regulation assstance.

ORGANIZATION OF MANUAL

Thismanud is divided into chapters, indicated by Roman numerds. Within each chapter
are numbered paragraphs, which are mgjor topics discussed in the chapter. Tables and figures
cited in the text of each chapter are presented at the end of that chapter. Plates cited are located in
the back of the manua. Exhibits are included in the back as appendices.
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| - 1 NTRODUCTI ON

1-01 Authorization

Thi s Carbon Canyon Dam and Reservoir Water Control Manual was prepared
in conpliance with the followi ng directives: ER 1110-2-240, EM 1110-2- 3600,
and ETL 1110-2-251

1-02 Purpose and Scope

This water control manual provides a detailed plan for regul ation of
Car bon Canyon Dam and Reservoir on Carbon Canyon Creek (al so known as Carbon
Creek) for the purpose of flood control. Carbon Canyon Damis | ocated
approximately 4 mles east of the city of Brea, and approxinately 12 nmiles
north of the city of Santa Ana, in Orange County, California (see pl.1-1).
Maj or topics in this nmanual include: authorization, history, and description
of the project; watershed characteristics; hydroneteorol ogy; data collection
and comuni cati on networks; hydrol ogic forecasting; the water control plan
and responsibilities and coordination for water control managenent.

1-03 Related Manual s and Reports

Manual s and reports with data and information relevant to the
information of this nmanual are listed in table 1-1

1-04 Project Omer

Car bon Canyon Dam and Reservoir was constructed and is owned and
operated by the U S. Arnmy Corps of Engineers, Los Angeles District (LAD).

1-05 (Operating Agencies

a. LAD. LAD is responsible for the operation and mai ntenance of the
dam reservoir, and outlet works. The outlet gates are operated manually, as
needed. LAD is also responsible for 4080 feet of Carbon Canyon Channel j ust
bel ow t he dam

b. OCEMA. The Orange County Environnmental Managenent Agency (OCEMA) is
responsi bl e for operation and mai nt enance of the remai nder of Carbon Canyon
Channel , Carbon Creek Channel, and Carbon Canyon D version Channel

1-06 Requl ati ng Agency

LAD i s responsible for devel oping the flood control regulation plan for
Car bon Canyon Dam and Reservoir as well as operation of the dam

1-1



Table 1-1. Related Manual s and Reports.

1. Hydrology for Carbon Canyon Dam Design Menorandum No. 1, Santa Ana River
Basin (and Orange County), California, Flood Control, U S. Arny Engineer
District, Los Angel es, Corps of Engineers, April 1957.

2. Ceneral Design for Carbon Canyon Dam and Channel, Design Menorandum No. 2,
Santa Ana River Basin (and Orange County), California, Flood Control, US.
Arny Engineer District, Los Angel es, Corps of Engineers, August 1957.

3. Real Estate for Carbon Canyon Dam and Channel, Design Menorandum No. 3,
Santa Ana River Basin (and Orange County), California, Flood Control, US.
Arny Engineer District, Los Angeles, Corps of Engineers, Decenber 1957.

4. Enbanknent Foundation for Carbon Canyon Dam Design Menorandum No. 4,
Santa Ana River Basin (and Orange County), California, Flood Control, US.
Arnmy Engineer District, Los Angel es, Corps of Engineers, August 1958.

5. Reservoir Regul ation Manual for Carbon Canyon Flood Control Reservoir,
Santa Ana River Basin (and Orange County), California, U S. Arny Engineer
District, Los Angel es, Corps of Engineers, February 1964.

6. Carbon Canyon Regional Park Master Plan, Design Menorandum No. 6, Santa
Ana River Basin, California, US. Arny Engineer District, Los Angeles, Corps
of Engi neers, March 1974,

7. Interim Report on Hydrol ogy and Hydraulic Review of Design Features of
Exi sting Danms for Carbon Canyon, San Antoni o, and Tahchevah Dam U. S. Arny
Engi neer District, Los Angeles, Corps of Engineers, June, 1978.

8. (Operation Manual, Carbon Canyon System O ange County Environnental
Managenment Agency, Revised February 1981.

9. Internal Report, Reservoir Elevation-Frequency, Carbon Canyon Dam Brea,
California, US. Arny Engineer District, Los Angeles, Corps of Engineers,
Reservoir Regul ation Section , May 1981.

10. Internal Report, Revisions in Gate Operating Schedul es of Los Angel es
District, Corps of Engineers Dam July 1982, prelimnary draft.

11. Hydrol ogy Docunentation, Coyote Creek Tributaries, Santa Ana Ri ver Basin,
Orange County, California, Interim3, US. Arny Engineer District, Los
Angel es, Corps of Engineers, Mirch 1984.

12. General Report, Flood Energency Plan, Carbon Canyon Dam Carbon Canyon
Creek, Santa Ana R ver Basin, Orange County, California, U S. Arny Engineer
District, Los Angel es, Corps of Engi neers, Decenber 1985.

13. Carbon Canyon Dam Sei smic Eval uation of Enbanknent and Foundati on, Phase
Il Report, Carbon Canyon Creek |nprovenent, Santa Ana R ver Basin, O ange
County, California, U 'S. Arny Engineer District, Los Angeles, Corps of

Engi neers, June 1988.
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[1 - DESCRIPTION OF PROJECT

2-01 Location

Carbon Canyon Damis |ocated near the northern edge of Orange County,
California. The damis approximately 4 mles east of the city of Brea and
approximately 12 miles north of the city of Santa Ana (pl. 1-1). The drainage
area above the damis 19.3 square nmiles and is enconpassed entirely within the
Puente and Chino Hills (pl.2-1). Carbon Canyon Creek flows in a generally
sout hwesterly direction onto the coastal Orange County Plain, joins Coyote
Creek, and then flows into the San Gabriel River.

2-02 Purpose

Car bon Canyon Damis primary purpose is for flood control in the Carbon
Canyon Creek drainage basin. In conjunction with Brea and Ful |l erton Dans,
Carbon Canyon Damis vital for the flood protection of portions of the coasta
plains in Orange County, including the cities of Brea, Fullerton, Placentia,
and Anaheim The storage allocation for debris and flood control purposes at
Carbon Canyon Damis shown on plate 2-2.

Currently, no facilities for the generation of hydroel ectric power at
Car bon Canyon Dam exi st, nor are any contenplated. Furthernore, no navigation
of any sort is allowed should the reservoir becone full

2-03 Physi cal Conponents

a. Enbanknment. The damis a conpacted inpervious earth-fill structure
It is 2610 feet long at the crest, with a crest wwdth of 20 feet. The maxi mum
hei ght above streanbed is 99 feet. The crest of the damextends fromnorth to
south for about 750 feet, then continues in a southeasterly direction for
about 1860 feet. The upstream slope protection consists of a 6-inch filter
bl anket overlain by a |ayer of dunped stone 1.5 feet thick. The part of the
downstream toe of the damthat extends across the valley floor has toe
protection consisting of a 6-inch filter blanket overlain by a stone facing
approximately 2 feet thick. Both upstream and downstream faces have a sl ope
of 1 vertical on 3.25 horizontal. A 200-foot wi de bermruns parallel to the
axi s of the damon the upstream side, having side slopes of 1 vertical on 3
hori zont al

The general plan, typical sections, and real estate linmts are shown on
pl ate 2-3. Photographs of the enbanknment are shown in figure 2-1

b. Spillway. The spillway is a detached, concrete, broad crested weir
structure, trapezoidal in cross-section. Looking in the downstream direction
it is located on the left side of the canyon, with a crest elevation of 475
feet, NG/D. The discharge capacity of the spillway at the PMF surcharge
el evation of 491.9 feet is 31,200 ft3s. The spillway structure consists of
an approach channel, a reinforced-concrete control section, a reinforced-
concrete chute, and flip bucket. The spillway approach channel is an unlined
trapezoi dal channel about 535 feet long. It has a bottomw dth of 100 feet
and side slopes of 1 vertical on 1.5 horizontal. Gouted stone gutters are

2-1



installed on the top of the side slopes to take care of side drainage. The
control section, which connects the approach channel to the spillway chute and
flip bucket, consists of a concrete lined trapezoidal channel 50 feet |ong.
The bottomw dth varies from 100 feet wide at station 14+50 to 125 feet w de
at station 15+00. The side slopes vary from1 vertical on 1.5 horizontal at
station 14+50 to 1 vertical on 2.25 horizontal at station 15+00. Gouted
stone gutters at the top of side slopes, which take care of side drainage,
termnate in the upper reach of the spillway chute. The spillway chute is a
concrete-lined trapezoidal channel with a base width of 125 feet, a |l ength of
500 feet (including flip bucket), and side slopes of 1 vertical on 2.25

hori zontal. The downward sl ope of the invert fromthe spillway crest at
station 15+00 to station 17+00 is 0.115, and fromstation 17+00 to the flip
bucket at station 19+65.66 is 0.14. The flip bucket is an energy dissipator

| ocated at the base of the drop structure. Spillway seepage control neasures
consi st of a concrete cutoff wall extending about 7 feet below the invert of
the spillway approach channel and a concrete cutoff wall extending about 1.5
feet below the slab at the downstreamend of the spillway channel. A stee
sheet piling wall and a 10-foot deep apron of derrick stone protect the
downstream end of the spillway agai nst undermining. Details, dinensions, and
other information related to the spillway are shown on plate 2-4. Figure 2-2
shows phot ographs of the spillway.

c. Reservoir Qutlet. The outlet works are entrenched in the right
abut ment when | ooking in a downstream direction, and consi sts of an approach
channel, an intake tower, a transition, an outlet conduit, a control room a
floatwell, an access bridge, and a standby generator house. The outlet works
are founded on soft bedrock, except for a short |length of conduit at the
downstream end, which is founded on alluvium The approach channel consists
of reinforced-concrete retaining walls 15 feet apart and about 80 feet |ong.
Rack bars are provided just upstreamfromthe gates to prevent sunken | ogs and
other material fromentering the intake structure. The bars have been
nodi fied by the addition of hinges which allowthemto be lifted for
mai nt enance purposes. The intake tower is a reinforced concrete structure, 18
feet by 20 feet inside and approximately 82 feet high. It provides access to
the gate cylinders and hydraulic pipe lines. A reinforced-concrete transition
structure, 77.3 feet long, lies between the two rectangul ar gated passages and
the single rectangular outlet conduit. The rectangular outlet conduit is a
reinforced concrete structure 471.7 feet long. It is 4.75 feet wide and 7
feet high. The conduit is constructed in sections 20 feet long with a sl ope
of 0.004444. Rubber water stops are provided between the sections. The
maxi mum capacity of the outlet conduit is 1270 ft® s at a reservoir water
surface el evation of 475 feet at the spillway crest with both gates open
Plate 2-5 shows pertinent information pertaining to the reservoir outlet
works. Figure 2-3 is a photograph of the Carbon Canyon Dam outl et worKks.

d. Water Supply Facilities. Carbon Canyon Danis operational objective
is to maximze flood protection. This objective is to be acconplished by
operating Carbon Canyon Damto release all flood waters as rapidly and safely
as possible. MIller Retarding Basin Conplex and other flood retardi ng basins
are located further downstream The operation of Carbon Canyon Damin
conjunction with this water conservation is discussed in section 7-009.
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2-04. Related Control Facilities

OCENMA nmaintains a series of flood retardi ng basins al ong the Carbon
Creek Channel downstream of Carbon Canyon Dam (pl.2-6). These basins are used
to retard flood flows in the urbani zed area downstream of Carbon Canyon Dam
The Carbon Canyon Diversion Channel serves to relay water fromthe Ml er
Basin Conplex to the Santa Ana River. Mller Stilling Basin, the nost
upstream of the facilities, is the location point fromwhich flow from Carbon
Canyon Channel is diverted into Carbon Canyon Diversion Channel or Carbon

Creek Channel. During periods of low flow, water is directed into the
Di versi on Channel, which flows into the | ower Santa Ana R ver Channel and its
attendant groundwater recharge facilities. Hi gher flows which fill MIler

Basin are directed into Carbon Creek Channel and flow west into the next
series of retarding basins on their way to the San Gabriel River Channel

2-05 Real Estate Acquisition

Car bon Canyon Dam and Reservoir project |ands conprise 321.76 acres as
shown on Plate 2-3.

2-06 Public Facilities

A variety of recreation facilities exist within Carbon Canyon Reservoir,
al t hough none of these is dependent on a pernmanently nai ntai ned pool
Devel oprment is limted to the reservoir area outside of the 33.8 acre debris
pool. Pernanent buil dings, such as the admi nistration and nai nt enance
bui | dings are constructed at or above the future condition 50-year flood
el evation (439.5 ft, NGVD). Wthin the basin the existing facilities include
3 multipurpose sand fields (volleyball), 3 general purpose fields (baseball,
soccer), 8 tennis courts, and a tot lot and children's play area. An
equestrian, hiking, and biking trail systemextends through the park. Three
restroons and 9 picnic areas are scattered throughout. A 0.75 mle long road
provi des access into the park area, with parking available in 6 separate
areas. Table 2-1 indicates current facilities in the reservoir with their
respective el evati ons.

2-3



Table 2-1

Li st of Recreational and her Facilities, including elevations, in
Car bon canyon Regi onal Park

NAME OF FACILITY ACRES RANCGE OF
OR REFERENCE ELEVATI ONS
(FT., NGVD)

1. Parking Areas:

#1 - 457.5 - 459.5
#2 - 454.2 - 460.79
#3 - 445.5 - 454.0
#4 - 447.5 - 450.0
#5 - 420.0 - 424.0
#6 - 418.9 - 419.97
2. Visitor Center/ - 462. 5
Admi ni stration Bl dg
3. Tennis Courts 1.32
4. Playlots 0.70 449.7 - 453.26
5. Lake 3. 24 434.0 - 438.0
6. Goup Picnic Area - 431.0
7. Volleyball Courts - 434. 0
8. Bicycle/H Kking Trail - 426.0
9. Equestrian/H king Trail - 454.5 - 495.0
10. Picni c Ranmadas:
#1 - 448. 5
#2 - 435.0
#3 - 438.5
#4 - 453. 0
#5 - 453. 0
#6 - 432.5
#7 - 432. 5
#8 - 421.5
#9 - 435.0
11. Rest Roons:
#1 - 452.5
#2 - 453. 0
#3 - 460.5
12. Mai ntenance Buil di ng 457. 4
13. 4| Punping Station* - 440.0
14. Storage Shed - -
15. Multi-Purpose Field 6.5 420.0 - 428.0
16. Redwood Grove 10.0 -

* Fl ood Proof ed.
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a. Downstream Embankment.

b. Upstream Embankment.

Figure 2-1. Photographs of Carbon Canyon Dam Embankment.
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a. Looking Upstream Towards the Spillway Crest.

b. Looking Downstream at the Flip Bucket Energy Dissipator.

Figure 2-2. Photographs of Carbon Canyon Dam Spillway.
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Looking Upstream Looking Upstream.

(\‘y Figure 2-3. Photographs of Carbon Canyon Dam Outlet.
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[l - HSTORY OF PRAJECT

3-01 Authorization

Car bon Canyon Dam and Channel was authorized pursuant to two acts of
Congress. The first of these, the Flood Control Act of 1936 (Public Law 738,
74" Congress, H R 8455, approved 22 June 1936), provided in part for the
construction of reservoirs and related flood-control works for the protection
of metropolitan Orange County, California. The second (Public Law 761, 75"
Congress, approved 28 June 1938), anended the 1936 Act by providing for the
acquisition by the United States of |and, easenents, and right-of-way for dam
and reservoir projects, channel inprovenents, and channel rectification for
flood control. The overall project was adopted in the Flood Control Act of
1936 on the basis of the 29 July 1935 report of the Orange County Fl ood
Control District (OCFCD) in connection with an application for a grant under
the Federal Enmergency Relief Appropriation Act of 1935.

3-02 Planning and Design

Information generally pertaining to the damwas first presented in the
OCFCD report nentioned above. |n nunmerous subsequent conferences with LAD,
the Orange County Board of Supervisors and OCFCD di scussed the plan of
i mprovenent. A conprehensive report on a plan for flood control in Oange
County, California, was prepared by OCFCD in March 1955. This plan included
Car bon Canyon Dam and Carbon Canyon Creek channel inprovenents. Design of the
dam and a length of inproved channel inmmediately downstream of the dam was
perfornmed by LAD, and presented in “General Design for Carbon Canyon Dam and
Channel , Design Menorandum No. 2, Santa Ana River Basin (and Orange County)”,
dat ed August 1957, submitted 21 February 1958, and approved with conments 17
April 1958. This nmenorandum i ncl uded design of the dam outlet works,
spillway, and a concrete-lined channel 4080 feet in length (see para. 3-04a),
as well as construction of drainage structures, relocation of two hi ghways,
nodi fication of bridges, the renoval of school buildings and residences, and
the relocation of utilities.

3-03 Construction

Construction of Carbon Canyon Dam started in April 1959 under contract
DA 04- 353- Cl VENG 59- 144, with work conpl eted and accepted by the U S. Arny
Corps of Engineers on 9 May 1961. Construction of the Corps project channe
(para. 3-04a) started in April 1960 and was conpleted in May 1961. The
proj ect was constructed by Cberg Constructi on Conpany of Northridge,
California.

3-04 Related Projects

Plate 1-1 shows projects related to Carbon Canyon Dam

a. Carbon Canyon Channel. Carbon Canyon Channel (also called Carbon
Canyon Creek) has been inproved and partially Iined from Carbon Canyon Damto
its juncture with Carbon Creek Channel. The LAD segnent of this project is a
4080-f oot concrete-lined rectangul ar channel extendi ng downstream from Car bon
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Canyon Dam partway to M|l er Basin Conplex, an OCEMA facility at the term nus
of Carbon Canyon Channel. The renai nder of Carbon Canyon Channel fromthe end
of the LAD channel to Carbon Creek Channel has been partially inproved, and is
mai ntai ned by CCEMA. The M|l er Basin Conplex serves the functions of flood
retarding basin, desilting basin, and stilling basin. At MIler Basin, Carbon
Canyon Channel, becones Carbon Creek Channel. MIller Basin also serves to

di vide fl ow between Carbon Creek Channel (which flows to Coyote Creek and then
the San Gabriel River) and Carbon Canyon Diversion Channel (which flows to the
Santa Ana River). The channel capacities and configurations for Carbon Canyon
Channel from Carbon Canyon Damto MIler Basin are shown on plate 3-1

b. Carbon Canyon Diversion Channel. Carbon Canyon Diversion Channel is
an unlined channel, built and naintai ned by OCEMA, extending fromM Il er Basin
to the Santa Ana River. Carbon Canyon Diversion Channel was constructed to
allow flow to be diverted away from Carbon Creek Channel into the Santa Ana
River. Flow from Carbon Canyon Channel is nornmally directed into the
di versi on channel so that it may be used at groundwater recharge facilities on
the Santa Ana River downstream Once storage in MIler Basin reaches
capacity, flowis then split between Carbon Creek Channel and Carbon Canyon
Di versi on Channel by neans of a weir installed for that purpose. The channe
capacities and configurations for the Carbon Canyon Diversion Channel are
shown on plate 3-1.

3-05 Mbdification to Requl ations

The original authorized reservoir regul ati on schedule for Carbon Canyon
Dam cal l ed for a standby gate setting of both gates closed. 1In July 1982, the
schedul e (Exhibit A) was revised to call for a standby gate setting of one
gate open to 0.5 feet to pass low flows. This change was adopted to prevent
the formati on of pools of stagnant water at the outlets. Additionally, the
change was adopted to reduce sedinment buildup at the outlet works, to reduce
gate corrosion, and to maintain a drier reservoir bottomto all ow heavy
equi prent access for silt clearing operations around the intake tunnels. The
gate to be left open alternates, depending on sedinent buil dup, gate
mai nt enance, and other conditions. Benefits fromthis node of regulation are
reduced gate corrosion and painting, and reduced insect propagation. The
revi sed schedule also allows the reservoir pool bel ow el evation 425 to be
drained nore rapidly with both gates set at 0.9 feet during falling stages.
The standing instructions were also revised to call for wait-tinme of one hour
after loss of communication with the LAD of fice before regulation is continued
according to schedule. During falling stages, current downstream gauge hei ght
is to be maintained until conmunication is reestablished.

3-06 Principal Requl ati on Problem

Car bon Canyon Dam has never spilled, and there have never been any
structural deficiencies or major hydraulic mal functions. Based on the results
of the 1969 reservoir sedinentation survey, sedinent accunul ated behind the
dam at an average rate of 2.54 ac-ft per square mle per year during the 1961-
1969 period (418 ac-ft in 8.5 years). This rate is sonewhat higher than the
1.55 ac-ft per square mile per year expected over the |life of the project. As
of the 1969 survey, there was 6387 ac-ft of storage avail abl e above el evati on
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419 (top of debris pool) for flood control (6615 ac-ft remnaining capacity

bel ow spillway crest mnus 228 ac-ft capacity remaining in the debris pool),
of which 5533 ac-ft (7033 ac-ft original capacity mnus the 1500 ac-ft 50-year
sedinent allowance) is required to control the reservoir design flood (RDF)
with the current regul ation schedule (pl.2-2). Recent observations nade by
Corps personnel indicate that there is now very little sedi nent storage space

remaining in the debris pool. Unless silt clearing is perfornmed at Carbon
Canyon Dam at needed intervals, inpingenent of sedinent in the flood control
pool will likely occur before the end of project life

Alimtation encountered in the regulation of Carbon Canyon Damis t hat
of downstream channel capacity in the segnent of channel that runs through
Alta Vista golf course. This segnment of channel has an unknown capacity, is
somewhat erosive, is overgrown with vegetation, and has numerous bridges which
may i npede flow during | arge events. The LAD Reservoir Regul ation Section
(RRS) woul d di spatch channel observers to this area if high flows are
anti ci pat ed.
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lV - WATERSHED CHARACTERI STI CS

4-01 GCeneral Characteristics

Carbon Canyon Damis | ocated near the northern edge of Orange County, 4
mles east of the city of Brea, and approximately 12 mles north of the city
of Santa Ana on Carbon Canyon Creek, a tributary of Coyote Creek. The
dr ai nage area above the damis 19.3 square nmiles. The Puente and Chino Hills
formthe northern and eastern drai nage divide of the watershed. The drai nage
divide on the west is formed by the ridge between the Tonner Canyon and Carbon
Canyon wat ersheds. On the south, the drainage divide is forned by the ridge
bet ween Tel egraph Canyon wat ershed and that of the Santa Ana River watershed.
Carbon Canyon Creek flows generally southwest fromthe drai nage divide for
about 7.4 mles to the damsite, |eaves the canyon nouth (becom ng Carbon
Canyon Channel), then flows south about 3.5 miles to MIler Basin, a flood
retarding conplex. At MIler Basin, the channel systemdivides into two
channel s: Carbon Canyon Diversion Channel, which flows south to the Santa Ana
Ri ver; and Carbon Creek Channel, which flows west into Coyote Creek and on to
the San Gabriel River. The average gradi ent of Carbon Canyon Creek is about
117 feet per nmile above the damsite. The average gradi ent of Carbon Canyon
and Carbon Creek Channels is about 55 feet per nile fromthe damto the
juncture with Coyote Creek. Telegraph Canyon Creek, the ngjor tributary in
t he wat ershed above Carbon Canyon Dam joins Carbon Canyon Creek within Carbon
Canyon Reservoir.

4-02 Topography

Approxi mately 98% of the drai nage area above Carbon Canyon Dam consi sts
of steep, rugged terrain, dissected by deep, narrow ravi nes containing
nunmer ous watercourses tributary to Carbon Canyon and Tel egraph Canyon Creeks.
The remai nder of the watershed consists of a relatively small valley fil
area. Elevations in the mountains vary from 1781 feet at San Juan Hill (the
hi ghest point in the watershed) to about 403 feet at the damsite.

4-03 Ceology and Soils

Carbon Canyon is | ocated on the southwest side of the northwest-
sout heast trending Puente and Chino Hills, a structural block that has been
uplifted as a wedge between the Wiittier and Chino faults. The Puente and
Chino Hills are conposed of soft Tertiary sedi ments consisting of interbedded
sandstones and siltstones with occasional beds of conglonerate. These rocks
are covered by recently deposited alluviumin the stream channels and by
pat ches of early Quaternary alluviumon |ower elevation terraces. The
tertiary bedrock has been folded and faulted into large anticlines and
syncl i nes by regional conpression forces.

Carbon Canyon was formed by erosion of the uplifted relatively soft
rocks of the Puente and Chino Hills. Downcutting of the canyon reached its
maxi mum during the Pl ei stocene gl aci ation (approxi mately 10-20, 000 years BP).
Since then, the canyon has generally undergone a period of aggradation and
contai ns approxi mately 100 feet of alluvium over the deepest sections of the
canyon. The canyon floor at the damis about 1000 feet wi de and relatively
flat except for a narrow wash whi ch contains Carbon Canyon Creek. The sl opes
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form ng the canyon walls are noderate to steep. |Imrediately downstream of the
dam the canyon ends and the creek flows across the relatively flat alluvia
fan surface of the coastal plain.

Soils in the mountains tend to be shallow, stony, and poorly-devel oped.
Soi | depths range fromten or nore feet deep at the bases of steep slopes to a
few inches near ridge crests. Soils tend to erode easily under raindrop
i mpact, particularly when the watershed has suffered recently fromthe effects
of wildfire.

4-04 Sedi nent

Sedi ment production within the Carbon Canyon watershed varies
consi derably, depending primarily on the terrain. In the |lower sloped valley
fill areas, sedinent production is at a mninmum However, these areas
conprise a very small part of the total drai nage area above the dam and have
historically served as storage sites for sedinment transported by overbank
flows during flood events. |In the steep nountainous segnent of the watershed
sedi nent production can be quite high, particularly follow ng periods in which
wildfire inpacts the watershed, and also follow ng periods of high-intensity
rainfall.

Reservoir surveys performed in March 1961 and Septenber 1969 indicate a
change in storage capacity at spillway crest from 7033 to 6615 ac-ft due to
sedinment inflow This indicates a sedinent yield for the watershed above
Carbon Canyon Dam of 418 ac-ft for an 8.5 year period, or an average annua
sedi ment yield of 2.54 ac-ft per square mle per year. This figure is
generally consistent with that nmeasured at reservoirs el sewhere in the area,
but i s sonewhat higher than the 50-year sedinent yield of 1.55 ac-ft per
square mile per year originally allocated (1500 ac-ft over the 50 year
econonic life of the damj. The loss in storage capacity due to sedi nent
deposition within Carbon Canyon Reservoir anounted to 6% of gross storage
capacity as of Septenber 1969.

4-05 Clinmnte

The climate of the drainage area above Carbon Canyon Damis generally
t enper at e-subtropical and sem -arid, with warmdry sumers and mld, noist
Wi nters.

a. Tenperature. Average daily nminimum and mexi mum t enper at ures
(degrees Fahrenheit) in the vicinity of Carbon Canyon Dam range from about 42
and 66, respectively, in winter to about 59 and 90 in sumrer. Average w nter
maxi ma are generally 3-4 degrees | ower near the top of the drai nage basin.
All-tinme | ow and hi gh extrenes of tenperature are about 22 and 113,
respectively. The area does not experience significant periods of freezing
t enper at ur es.

Table 4-1, reprinted fromthe National Wather Service Cimatography of
the United States No. 20, is a climatic summary for Yorba Linda (Nationa
Weat her Service Station No. 9847), |ocated about 2 miles southeast of Carbon
Canyon Dam at 33E53'N, 117E49'W elev. 350 ft NGYD. This table Iists, anpbng
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other itens, the mean daily nmaxi num and mnini nrum tenperature and record hi ghest
and | owest tenperature for each nonth of the year.

b. Precipitation. Plate 4-1 shows the nean seasonal precipitation over
t he drai nage area above Carbon Canyon Dam This el enent ranges from about 16
inches at the damto about 19 inches in the hills at the upper left portion of
the wat ershed, and averages about 17 inches. Nearly all precipitation occurs
during the nonths of Decenber through March, in the formof rain. Rainless
peri ods of several nonths during the sumer are common. Mst precipitation in
the drai nage area results fromgeneral winter storns that are associated with
extra-tropical cyclones of North Pacific origin.

Tabl e 4-1 shows the nean and maxi mum nont hly and annual precipitation,
as well as the maxi mumdaily precipitation for each nonth of the year, for the
Yorba Linda station. Also listed in table 4-1 are the probabilities (from5
to 95 percent) for each nonth of the year that the nmonthly total precipitation
at Yorba Linda will be equal to or less than the indicated amunts. This
tabl e shows that there can be great year-to-year variability in annual
mont hly, and daily precipitation.

Table 4-2 is a precipitation depth-duration-frequency tabulation for the
station at Yorba Reservoir, |ocated about one-half nile south of the Yorba
Li nda weat her station (table 4-1) at 33E52'N, 117E49'W elev. 320 feet NGVD
Table 4-3 is a precipitation depth-duration-frequency tabulation for Carbon
Canyon Workman, |ocated near the north end of the drainage basin at 33E57'N
117E48' W elev. 1175 feet NGVD. |In these tables are |isted the conputed
poi nt-val ue precipitation depths at each station for durations ranging from5
mnutes to 24 hours, and for return periods from2 to 100 years. Data for
this table were obtained fromthe State of California Departnent of Water
Resources publication, Rainfall Depth-Duration Frequency for California,
revi sed Novenmber 1982. These California Water Resources data are sinilar to
those obtained fromthe National Cceanic and Atnospheric Adm nistration
publication, NOAA Atlas 2.

c. Snow. Snow in southern California is relatively unconmon at
el evations bel ow 4000 feet and is extrenely rare bel ow 2000 feet. Although
even the valley floor has experienced |ight snow on isol ated occasi ons,
snowfal |l and snowrelt are not significant hydrologic factors in the Carbon
Canyon Dam wat er shed.

d. Evaporation. No formal studies of evaporation have been nmade in the
Car bon Canyon wat ershed; since Carbon Canyon Reservoir is normally dry, with
any i npoundnments generally lasting |l ess than 24 hours, evaporation is not a
maj or consideration at this site. Studies for nearby |ocations indicate that
mean nonthly evaporation ranges from about 3 inches in winter to alnpst 9
inches in sumer (table 4-4). On days of very strong, dry Santa Ana w nds,
evaporation can be considerably greater than one inch

e. Wnd. The prevailing wind in the Carbon Canyon watershed is the sea

breeze. This gentle onshore wind is normally strongest during |ate spring and
sumrer afternoons, with speeds in the Carbon Canyon watershed typically 10 to

4-3



15 mles per hour.

The Santa Ana is a dry desert wind that blows fromout of the northeast, nost
frequently during late fall and winter. The characteristic |ow hum dity and
strong gusts of Santa Ana w nds (which can exceed 70 miles per hour at tines)
usual ly create very high fire hazards, but can also be instrunental in drying
a saturated watershed, thus reducing the flood hazard fromlater events.

Rai nstormrel ated wi nds are the next nobst conmon type in southern California.
W nds fromthe southeast ahead of an approachi ng 20-30 nph, with occasiona
gusts to nore than 40 nph. West to northwest w nds behind stornms can

sonmeti mes exceed 35 nph, with higher gusts.

4-06 Storns_and Fl oods

a. Storm Types. Ceneral storns consist of one or nore cyclonic
di sturbances, last a total of one to four or nore days, and result in
precipitation over |arge areas. Local thunderstorns result in intense
precipitation over small areas for short periods of tinme, and may occur
i ndependently or in association with general storms. Tropical cyclones are
i nfrequent, but occasionally occur in |ate sumer. Snow sel dom occurs over
this drainage area. A description of stormtypes which nmay inpact the project
area follows:

(1) CGeneral Wnter Stornms. Most precipitation in southern
California coastal drainages occurs during the cool season, primarily from
Novenber through early April, as mid-latitude cyclones fromthe northern
Paci fic Ocean nove inland over the area. Myst of these storns are the genera
wi nter type, characterized by hours of |ight-to-npderate precipitation, but
Wit h occasi onal heavy showers or thunderstorns enbedded within the storm
system

(2) Local thunderstornms. Local thunderstorns can occur in
southern California at any tine of the year. They occur fairly frequently in
the coastal areas in conjunction with general winter stornms. They can al so
occur between early July and early Cctober, when desert thunderstorns
occasionally drift westward across the nmountains into coastal areas, sonetines
enhanced by moisture drifting northward fromtropical storms off the west
coast of Mexico. These |local thunderstornms can at tines result in very heavy
rain for periods of one to three hours over small area, causing very rapid
runoff from small drainages, such as the Carbon Canyon wat ershed.

(3) CGeneral Sumrer Stornms. General sunmmer storns in southern
California are quite rare; but on occasion between nid-August and | ate
October, a tropical stormfromoff the west coast of Mexico can drift far
enough northward to bring rain, occasionally heavy, to southern California,
sonmetinmes with very heavy thunderstorns enbedded. On very rare occasions,
southern California has received light rain fromgeneral sumer storns of non-
tropical origin.

b. Floods. Information conmpiled from historical accounts, records of
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court cases, and statenents of wi tnesses, indicate that |large floods occurred
in coastal southern California watersheds in 1811, 1815, 1825, 1851, 1852,
1859, 1860, 1862, and 1867. Available records since 1880 indicate that medi um
to |l arge general floods occurred in February and March 1884, January 1886,
Decenber 1889, January 1890, February 1891, March 1905, March 1906, January
1910, March 1911, February 1914, January 1916, Decenber 1921, April 1926,
February 1927, January 1934, March 1938, January 1843, January and February
1969, February and March 1978, February 1980, February 1981, and March 1983.
There was al so a major tropical stormthat occurred in Septenber 1939, but no
wi despread fl ooding resulted in southern California fromthis event.

Brief summaries of the two floods producing the | argest peak flows the Carbon
Canyon Dam | ocation (March 1938 and March 1983) and the Decenber 1933-January
1934 fl ood, which was the basis for the standard project stormfor Carbon
Canyon Dam foll ow.

(1) Stormand flood of 30 Decenber 1933 - 2 January 1934. This
storm caused the disastrous flood in the G endal e-Montrose-La Crescenta area
of the Los Angeles River basin. Gound conditions were favorable to high
runof f because of a fire in Novenmber 1933 that had burned over an area of 7.5
square miles of nountain area, and an antecedent stormthat occurred in md-
Decenber. Precipitation was general over a wide area. The ratio of valley
precipitation to nountain precipitation was unusually high. Although the
total stormrainfall and short-period intensities were not excessive, the 24-
hour rates were the maxi mum of record at many stations. This storm was
characterized by sharp bursts of rainfall. The depths of maximum6-, 12-,
24-, and 48-hour precipitation at M. WIson were estimated at 4.1, 7.8, 11.8,
and 15.0 inches, respectively. The maxi mum 12-, 24-, and 48-hour total storm
preci pitation depths over the drai nage area above Carbon Canyon Dam were
estimated at 3.3, 5.9, and 6.9 inches, respectively. In the vicinity of the
storm center, runoff was heavy in the foothills and valleys but only noderate
in the nountains. For Carbon Canyon Creek, runoff was nopderate; a peak
di scharge of 728 ft3 s was recorded at the gauge on Rose Drive Bridge at
d i nda.

This storm transposed on the basis of nean annual precipitation and
critically centered over the watershed above the Carbon Canyon Dam | ocati on
was used as the standard project stormin the design of Carbon Canyon
Reservoir.

(2) Storm and Fl ood of 27 February-3 March 1938. The fl ood
February-March 1938 was the nost destructive of record on the Santa Ana River
and many other streans in southern California, and its occurrence played a
major role in the justification of the construction of Carbon Canyon Dam The
storm devel oped out of a series of lowlatitude north Pacific disturbances,
bri ngi ng several bands of intense rainfall to southern California during a 5-
day period. The maxi mum 12-, 24-, and 48-hour total storm precipitation
depths were estimated at 3.5, 4.8, and 9.5 inches, respectively, for the
precipitation station at Carbon Canyon Summit, and 4.1, 5.8, and 10.5 inches,
respectively, over the drainage area above the dam The intense band of 1-2
Mar ch produced a peak flow of 1760 ft3/s on Carbon Canyon Creek at the Col den
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Avenue Bridge gauge (see table 4-5). This flow, conbined with heavy runoff
fromBrea Creek and other tributaries, produced a very destructive flood on
the Santa Ana River, Coyote Creek, and Carbon Canyon Creek

(3) Storm and Fl ood of 28 February-3 March 1983. A low-1latitude
Paci fic stormrem ni scent of the major event exactly 45 years earlier in 1938
nmoved into southern California at the end of February and first of March 1983,
with 5-8 inches of rain over portions of Orange County. The heaviest rainfal
occurred with the passage of a strong occluded cold front during the late
norning of 1 March, with peak intensities well in excess of 1 inch per hour

The peak inflow of 1837 ft3/ s at Carbon Canyon Reservoir occurred on 1 March
1983.

c. Flood Damages. Damages resulting fromfl oods on Carbon Canyon Creek
prior to the construction of the dam and channel inprovenents were relatively
severe. Most danmges occurred in the highly devel oped overflow area in and
near Anaheim The March 1938 flood noved houses off their foundations, tore
up paved streets, and caused damages estimated at $600, 000 (1938 doll ars).
Since the conpletion of the damin 1961, along with the downstream channe
i mprovenents, mninmal damage has resulted from severe stormevents. The nore
recent stormof March 1983 is conparable in severity to the March 1938 storm
W t hout the protection of the dam and channel inprovenents, trenendous danage
woul d have resulted in this highly devel oped area.

4-07 Runoff Characteristics

Runoff fromthe watershed is characterized by high flood peaks of short
duration that result fromhigh-intensity rainfall on the Puente and Chino
Hills. Flood hydrographs are typically of less than 12 hours duration and are
al nost always | ess than 48 hours duration. |Inflow rates drop rapidly between
stornms, and inflow during the dry summer season is usually less than 10 cfs.
Long-term average inflow to Carbon Canyon Dam for the period 1960 through 1987
is 753 acre-feet per year (or 1.04 ft3/s).

Table 4-5 lists the historic peak discharges for gauges at, or
downst ream of , Carbon Canyon Dam site for the period 1931 through 1961. Table
4-6 |ists annual maximum peak i nflow, outflow, and storage at Carbon Canyon
Dam from 1962 t hrough 1985. The greater Orange County basin area has
hi storically experienced |ong-termwet and dry periods. Plate 4-2 illustrates
the historic regional response of flood peaks fromthe 1870's to the 1970's
for the southern California area

In general, antecedent precipitation is a prerequisite for the
occurrence of large floods. Wth substantial antecedent precipitation
resulting froma series of winter storns, precipitation |loss rates may
decrease to as low as 0.15 inch per hour by the clinmax of a major storm The
unit graph for the watershed above Carbon Canyon Damis shown on Plate 4-3.
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4-08 Water Quality

Because Carbon Canyon Reservoir is strictly a flood-control project that
rarely inmpounds water for nore than 24 hours, it has no appreciable effect on
water quality. The nature of the stormrunoff entering the reservoir is
generally of good quality considering the | ocation of the watershed in the
hi ghly devel oped southern California area. This is probably because of the
nostly undevel oped nature of the watershed upstreamof the dam Qutflow from
Car bon Canyon Reservoir may be used for groundwater recharge purposes at
several sites downstream of the dam

4-09 Channel and Fl oodway Characteristics

Characteristics of the Carbon Canyon Channel downstream from Carbon
Canyon Dam vary throughout its length (pl. 3-1). The segnent extending from
the dam downstreamto the M Il er Basin Conplex begins as a rectangul ar
concrete-lined open channel with a capacity of 1000 fts3/s. At Alta Vista ol f
Course, the Channel is unlined and of unknown capacity. Fromthe golf course
downstreamto M|l er Basin, the channel is concrete-lined and trapezoi dal
with a capacity of 1730 ft3/s. Carbon Canyon Diversion Channel, extending
fromMIller Basin to the Santa Ana River, is unlined, trapezoidal, and varies
in capacity from 2275 to 2800 ft3/s. Carbon Creek Channel, after |eaving
MIler basin, varies froman unlined trapezoidal channel with a capacity of
470 ft3/ s, to a concrete-lined rectangular channel with a capacity of 3100
ft3/s, transitions through various cross sectional shapes and capacities, and
ends up joining Coyote Creek as an unlined trapezoidal channel with capacity
of 2100 ft3/s. All capacities given above are shown on plate 3-1.

4-10 Upstream Structures

There are no significant inpoundnment structures upstream of Carbon
Canyon Reservoir.

4-11 Downstream Structures

Nurmer ous fl ood retardi ng basins exist along Carbon Canyon Creek bel ow
Carbon Canyon Dam (pl. 2-6). These basins are MIller, Placentia, Raynond, and
G |l bert, in downstreamorder. These basins are occasionally used to
infiltrate water; however, their main purpose is to reduce floodflows in the
area downstream from Carbon Canyon Dam M|l er Basin Conplex is approxi mately
3.5 miles downstream of the dam at the confluence of Carbon Canyon Channel and

Atwood Channel. It consists of a small stilling basin, retarding basin,
desilting basin, and flow diversion structure. Flows entering MIler Basin
Conmpl ex first run through the stilling basin, then into the desilting basin

where a set of overflow weirs split flows between Carbon Canyon Diversion
Channel (diverting flows to the Santa Ana River) and the MIler Retarding
Basin. The capacity of the stilling basin is 44 ac-ft, while the capacity of
the retarding basin is 340 ac-ft. The weir separating the stilling basin from
the desilting basin is small and nearly covered by sedi ment and vegetation

The desilting basin has two weirs which serve different purposes. The |ow
level weir at the south end of the basin acts to restrict and divert flows to
the Santa Ana River via the Carbon Canyon Diversion Channel. This weir has a
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capacity of about 3200 ft3/s. There is also a weir at the west end of the
desilting basin at a higher elevation above which flows enter M|l er Retarding
Basin. The capacity of this weir is about 6000 ft3/s. There is also an
enmergency spillway at the west and which enpties into a ditch. This ditch
eventual ly | eads back into Carbon Creek, which flows toward Coyote Creek

Thus inflowto MIler Basin may be, when necessary or desired, split between
the Carbon Canyon Diversion Channel and Carbon Creek Channel, and passed into
the |l ower Santa Ana or San Gabriel Rivers, respectively. See plate 2-6 for a
schematic of the flood retarding facilities downstream

4-12 Econonic Data

a. Population. Oange County has been one of the fastest grow ng areas
in the nation since the end of World War |I1. The watershed of Carbon Canyon
Damis contained in the Chino Hlls area of northeastern Orange County. The
downstream fl oodpl ain runs through the cities of Brea, Placentia, Fullerton,
Yorba Linda, and Anaheim The State of California, Departnent of Finance,
Popul ati on Research Unit estimates popul ati on as of January 1989 for these
cities as:

Br ea 33, 500
Pl acenti a 41, 650
Ful I erton 111, 700
Yor ba Li nda 47,900
Anahei m 244, 300

b. Agriculture. The floodplain below the damwas once primarily citrus
groves. The postwar era has brought increasing urbanization to the area,
virtually replacing all agriculture. Today, a small nursery and a small plot
of citrus groves continue in the flood plain.

c. Industry. The explosive growh in popul ati on has been acconpani ed
by corresponding growh in industry and conmerce. Just north of the dam
wi thin the watershed boundary but not in the reservoir, are oil fields.
Housing is available further upstreamfromthe dam but extensive devel opnent
is limted by the steep topography of the Chino Hills. Chino Hills State Park
and Carbon Canyon Regi onal Park are the extent of recreational devel opnent
within the watershed. Bel ow Carbon Canyon Dam the downstream fl oodpl ain
cont ai ns nunerous industrial/business parks. Located within the floodplain is
an amoni a chem cal plant, scheduled to close in the early 1990's. O herw se
nost of the manufacturing is light industry that specializes in highly
technical fields, especially aerospace and el ectronics. Research and
devel opnent, banks, and food processing firns have rapidly expanded into the
fl oodpl ai n over the past decade. The floodplain area is heavily residentia
and supports general office and conmerci al devel opnent. The California State
University at Fullerton lies 3 miles southwest of the dam

d. Flood Damages. Since conpletion of the project, cunulative flood

damages prevented through fiscal year 1988 for Carbon Canyon Dam and channe
have been estinmated to be $205, 569, 000.
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Table 4-2

PRECIPITATION DEPTH-DURATION-FREQUENCY TABLE
FOR THE STATION AT YORBA RESERVOIR 163

Station NO, Station Name ELEV SEC TWP RNG LOT BWM LATITUDE LONGITUDE COUNTY
BSN ORDER SUB CODE
uos 9847 21 Yorba 320 34 038  o9w G S 33.872 117.81 30

Reservoir 163

Maximum Precipitation for Indicated Duration; M-Minutes, H-Hours, F-Fiscal

Return Period

in Years M 10M 154 I0M 18 2H 3H 6H 124 24K F-YR
2 N/A 0.22 0.26 0.36 0.50 .65 .81 1.16 1.63 2.12 13.04

5 N/A 0.32 0.39 0.53 0.73 .97 1.19 1.72 2.40 3. 12 18.36

10 N/A 0.39 0.47 0.64 0.89 1.17 1.45 2.08 2,91 3.78 2173

20 N/A 0.45 0.54 0.75 1.03 1.36 1.68 2.42 3.39 4,40 24.82

25 N/A 0.47 0.57 0.78 1.08 1.42 1,76 2.52 3.5 4.60 25.78

40 N/A 0.51 0.62 0.85 1.17 1.54 1.91 2.74 3.84 4.99 27.75

50 - N/A 0.53 0.64 0.88 1.21 1.60 1.98 2.84 3.99 5.18 28.67
100 N/A 0.59 0.71 0.97 1.35 1.78 2.20 3.16 4.42 5.75 11,44

Source: State of California, Department of Water Resources, Rainfall-Depth-Duration-Frequency for California,
November 1982 '



Table 4-3

PRECIPITATION DEPTH-DURATION-FREQUENCY TABLE
FOR THE STATION AT CARBON CANYON WORKMAN

Station NO, Station Name ELEV SEC TWP RNG LOT BWM LATITUDE ' LONGITUDE COUNTY

BSN ORDER SUB CODE

uDs 1520 o©0 Carbon Canyon 1175 025 09W 5 33,95 117.80 36
Workman

TT=-%

Maximum Precipitation for Indicated Duration; M-Minutes, H-Hours, C-Calendar

Return Period

In Years M 10M 15M 30M 1H 2H 3H 6H 12H 24H C-YR
2 0.14 0.20 0.28 0.40 0.51 0.74 0.92 1.36 1.88 2.42 14,19

5 0.21 0.31 0.42 0.60 0.77 1.11 1.39 2.06 2.83 3.65 20,02

10 0.26 0.37 0.51 0.73 0.94 1.36 1.69 2.51 . 3.45 4.45 23.72

20 0.30 0.44 0.59 0.85 1.10 1.59 1.98 2,93 4.04 5.21 27.11

25 0.31 0.46 0.62 0.89 1.14 1.66 2.07 3.07 4,22 5.44 28.16

40 0.34 0.50 0.67 0.97 1.25 1.81 2.25 3.34 4.60 5.93 30,32

50 0.35 0.52 0.70 1.01 1.29 1.88 2.34 3.47 4.77 6.16 31.33

100 0.39 0.57 0.78 1.12° 1l.44 2.09 2.60 3.86 5.31 6.85 34 .37

Source: State of California, Department of Water Resources; Rainfall Depth-Duration-Frequency for California,
November 1982




Table 4-4

EVAPORATION STATIONS IN THE VICINITY OF CARBON CANYON RESERVOIR

OCEMA STATION LATITUDE LONGITUDE ELEVATION RECORD

NO.  NAME (Degrees-Minutes-Seconds) (ft) from-to
126 Fullerton : 33-52-23 117-58-24 96 1/35 6/77

Airport
174 Atwood 33-51-48 117-50-30 240 4/70 /77
MONTHLY EVAPORATION
{inches)

Fullerton Airport (42 year mean)
Oct Nov Dec Jan Feb Mar Apr May Jun Jul sug Sep
4,92 3,57 2,69 2,74 3.04 4.41 5,43 5,57 7.20 8.69 7.98 6.67
Atwood (7 year mean)
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
4,93 3,35 3,02 2.73 3.20 4.64 571 5.88 7.19 8.76 8.27 6.31
Average Annual Evaporation: Fﬁllerton 62.91", Atwood 63.99"
Note: Each evaporation station consists of a Weather Bureau Class A Pan. Readiﬁgs

are adjusted for observed rainfall to yield net evaporatioem,

Reservoir evaporation may be estimated by multiplying measured pan evaporatien by a

pan coefficient ranging from 0.6 to 0.8.




Table 4-3

MAXTMUM RECORDED PEAK DISCHARGES, STREAM GAUGING STATIONS,
CARBON CANYON DAM AND CARBON CANYON CREEK

Water : Carbon Creek at Olinda*** : Carbon Creek near
Year :  (Drainage Area = 19.1 mi‘) : Yorba Linda
: {Drainage Area = 20.4 mi2)

USGS #11075730 : USGS #11075740
Peak : : Peak
Discharge : Date : Discharge : Date

(£t3/s) s (ft3/s)
1931-32 : 279 : 8 February : G
1932-33 : 186 - 29 January D e
1933-34 : 728 : 1 January  :  .......
1934-35 : 102 : . 7 March T e
1935-36 : 330 : 12 February :  .......
1936-37 : No record : e D e
1937-38 : 1760 : 2 March L e

: (Gauge Discontinued) L e iaaes : e

1949-50 : cees : vean : 1.0 : 6 February
1950-51 D . : cene o 2.3 : 13 November
1951-52 : Cea B N : 616 : 18 January
1952-53 : ceea B v oo 25 : 15 November
1953-54 : . : e : 180 : 25 January
1954-55 : ces : N : 24 : 18 January
1955-56 : cara : I : 776 : 26 January
1956-57 : caes : ceas oot 22 : 1 February
1957-58 - : vene : e : 935 : 3 april
1958-59 : RN : e : 32 : 11 February
1959-60 : cenn : cean : 50 1 February
1960-61 ceas N cens : 8.4 : 26 January

(Gauge Discontinued)

*%%Gauge at Rose Drive bridge, drainage area 19.1 mi¢, from water year 1932 to
1935; and at Golden Avenue bridge, drainage area 20.0 m12 from 1935 to 1938.




TABLE 4-&

ANNUAL MAXIMUM WATER SURFACE ELEVATION, STORAGE, INFLOM, AND OUTFLOW
AT CARBON CANYON DAM

WATER MAX WATER MAXTMUM MAX IMUM MAX IMUM
YEAR SURFACE STORAGE INFLOW OUTFLOW
OcT - SEP ELEVATION {AC-FT) DATE (CFS) DATE {CFS&) DATE

1961 - 1962 409.77 56.7  FEB 19 109 JAK 20 90  JaN 20
1962 - 1963 407.14 215 FEB 10 33 FEB 10 1 - MAR 17
1963 - 1964 406.25 3.2 Nov 20 38 NOV 20 16 Nov 21
1964 - 1965 4L08.75 42.1 APR 10 29 APR 09 9 APR 02
1965 - 1966 412.00 S4.6 KOV 23 180 Hov 23 122 JAN 03
1966 - 1967 419.35 312.7  DEC 07 349 JAN 26 71 DEC 06
1967 - 1968 415.63 180.3  MAR 08 587  MAR 08 35 FEB 03
1968 - 1969 429.05 891.7  FEB 26 425 JAN 25 518  FEB 25
1969 - 1970 408.89 20.3  WAR 05 98 MAR 05 5 MAR 06
1970 - 1971 409.66 28.9  DEC 2% 67  DEC 21 9  pEc 23
171 - 1972 410.15 34.9  DEC 27 62 DEC 27 0 o
1972 - W73 414.40 105.7  FEB 12 171 B 1M 27 FEs 08 L
1973 - 1974 413.99 97.4  JAN 08 96  JAN 07 20 MAR 04 .
1976 - 1975 411.68 57.0  HAR 09 120 DEC 04 20 DEC 29
%75 - 1976 40961 28.3  FEB 09 116 WAR 01 0
1976 - 1977 411.10 4B.0  JAN 07 50 JAN 03 % MAR 30
1977 - 1978 429.30 718.4  MAR 04 1029 MAR 04 415  FEB 10
1978 - 1979 422.45 361.8  JAK 31 638 JAN 30 256 FEB 01
1_979 - 1980 426.80 572.7 fEB 16 1122 FEB 17 504 FEB 11
1980 - 1981 420.75 292.1  MAR 01 1206  MAR 01 512 MAR 01
1981 - 1982 418.12 196.4  MAR 17 181 WAR 17 95 MAR 17
1982 - 1983 430.90 821.5  MAR O1 1727 MAR D2 703 MAR O1
1983 - 1984 403.00 0 0 0
1984 - 1985 415.30 124.7  FEB 11 17 WOV 24 17 Mov 24
1985 - 1986 421.40 318.0  FEB 15 1153 FEB 1% 221 FEB 15
1986 -~ 1987 417.09 169.0  JAK 04
1987 - 1988 406.79 4.9  DEC 18
1988 - 1989 411.21 49.7  JAN 06



V - DATA COLLECTI ON AND COVVUNI CATI ON NETWORKS

5-01 Hydroneteorol ogical Stations

a. Facilities. A series of staff gauge boards are installed along the
upstream face of the dam The boards are graduated in 0.10 foot increnents
and are readable fromthe top of the dam Plate 4-1 shows the |ocations of
preci pitation and stream gauges in and near the Carbon Canyon Dam wat er shed.
These gauges, along with their latitudes, |ongitudes, and el evations, are
listed in table 5-1.

b. Reporting. Hydrologic data are observed and reported in 3 different
ways, as illustrated in table 5-2. Telenetry gauges report in real-tine.
Data fromthe gauges are either recorded locally onto charts or tapes
(recordi ng-type gauges) or are observed daily or nore frequently (non-
recordi ng gauges). The types of gauges in the Carbon Canyon Damvicinity are
shown on table 5-1

c. Miintenance. Cenerally, each operating agency is responsible for
t he mai ntenance of its own gauges and/or telenetry radi o equi pnment. Sone of
t he gauges | ocated around Carbon Canyon Dam are cooperative. This neans that
the primary operating agency pays another agency to record and publish the
data collected, maintain the gauge, and pernmit the prinmary agency access to
this gauge information at all times. For these gauges the primary agency is
ei ther OCEMA or LAD, with the National Wather Service (NW5) or U.S.
Geol ogi cal Survey (USGS) being the secondary agency. Cooperative gauges are
noted in table 5-1.

5-02 Water Quality Stations

No water quality stations exist in the watershed.

5-03 Sedinent Stations

There are no sedinent stations in the watershed. There are sedi nent
ranges in Carbon Canyon Reservoir.

5-04 Recording Hydrol ogic Data

Each agency nmintains records of its own data (section 5-1 above). NWS
data are placed in archives at the National Cimatic Center in Asheville,
North Carolina. Precipitation and other data are published nonthly by the
National Cimatic Center in Cimatological Data and Hourly Precipitati on Data.

OCEMA mai ntains their recording and non-recordi ng data bases, and
furni shes data to ot her agenci es upon request. LAD maintains a data base from
its recording and telenetry gauges and provi des selected data to NWS for
publication. Real Tinme Reports received fromthe Los Angel es Tel emetry System
gauges are stored in a database on the Water Control Data System Conputer
LAD al so enters data fromits nmanual observations on various forns, which are
mai ntained on file in the LAD RRS office. These fornms are discussed further
in section 9-4 and illustrated in figures 9-1 through 9-7.
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5-05 Communi cation Network

LAD rnai ntains a voice radi o comunication network for its entire
regul ation activities. This routinely includes comunications between the
District Ofice and the various dam operators, as well as vehicles in the
field.

During periods of significant runoff, communication with the dam
operators becones vital. The existing radio network, which has proven itself
reliable, is backed up by a second radi o network; both of these are backed up
by the | ocal tel ephone system

Power at the District Ofice is backed up by an energency generator
system if all fails at the District Ofice, there is a conplete radio system
at LAD Base Yard. The Base Yard is located a few nmiles east of the District
Ofice.

5-06 Conmuni cation with Project

a. Regulating Ofice with Project office. During the flood season (15
Novenber through 15 April), a routine radio call is nade a | east once each
weekday from LAD District Ofice to the dam operator at Carbon Canyon Dam
This “Mrning Report” is usually nade 0800 hours, Mnday through Friday.

Q her routine or non-routine radio tel ephone calls are nade as needed.

In the event that all conmunications with LAD office, including LAD Base
Yard, should be interrupted, a set of “Standing Instructions to Dam Cperator”
has been conpiled for Carbon Canyon Dam and a copy of these instructions is
included in this manual (exhibit A). LAD organization chart and inportant
phone nunbers for reservoir operations decisions at Carbon Canyon Dam are
given in table 9-1

b. Between Project Ofice and Gthers. No routine conmunication exists
bet ween Carbon Canyon Dam and ot her agenci es.

c. Between Regulating Ofice and hers. Before and during the
earliest stages of any reservoir inmpoundnent, LAD notifies offices of other
agenci es and selected private interests of the inpending rises in the
reservoir water surface elevation and corresponding outflow A list of the
agencies to notify, with applicable office and hone tel ephone nunbers, is
published annually in LAD' s “Instructions for Reservoir Regul ati on Section
Personnel ” (The so-called “Orange Book”). During major runoff events, LAD RRS
is in constant contact with OCEMA Qperations Division and Orange County Water
District (OCWD) Forebay Operations to fully coordi nate the operations of each
agency. LAD RRS is also in direct radio contact with channel observers when
di spatched to patrol Carbon Creek and/or Carbon Canyon Channel during |arge
fl oods.

5-07 Project Reporting |Instructions

During periods of water regul ation, comunications between LAD office
and each affected dam operator are nade on a frequent basis. Nornal
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conmmuni cati ons occur once each hour, and nore frequent conmunications are
sonetines required. |f a gate change is required, RRS staff provides the
radi o operator at the LAD office with the gate change instructions. These
instructions are then broadcast to the dam operator. Wen the gate change is
conpl eted, the dam operator calls back to the District Ofice radi o operator
with information on the change. The radi o operator then inforns the RRS

engi neer who initiated the change. The dam operator records pertinent

i nfornmati on associated with the gate change on the form shown on figure 9-5.
This report formis subsequently submitted to the LAD office. Qther special
instructions to damoperators are conducted in a simlar manner. This network
of radi o conmuni cations is also used by the damoperator to report any failure
of machi nery or other equi pnent, or any other unusual conditions at the dam

5-08 \Warni ngs

The responsibility for issuing all weather watches and warni ngs, and al
flood and flash fl ood watches and warnings, rests with N\6. Local energency
officials of cities and counties are responsible for issuing any other public
saf ety warni ngs, including unusual overflows, evacuations, unsafe roads or
bridges, and toxic spills. LAD is responsible for providing these officials
with up-to-date information, and forecasts where possible, of water rises
wi thin Carbon Canyon Reservoir and rel ease rates into the channel downstream
of the dam LAD RRS would notify the Fullerton and Pl acentia Police
Departnments to initiate evacuation if a dambreak is inmmnent.
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Table 5-1

Precipitation; Reservoir, and Stream Gauges {n and Near

Carbon Canyon Dam Watershed

Lati- Longi- Elev-  Description
Designation Kame - tude tude ation
RTU #19 Carbon Creek 33-54-40 117-50-29 396 Flow
USGS #11075720 below Carbon . recording
Fekdkeded Canyon Dam
USGS 11075740  Carbon Creek 33-53-18 117-50-42 289 Flow
Fkk near Yorba Linda recording

RTU #22
e

OCEMA #185
NWS index

1518
*

OCEMA #20
*kkk

OCEMA #1B8
NWS index

1520
*

OCEMA #26
dekekk

UsGs 11075730
*kk

(1941-1961)

Carbon Canyon  33-535-00 117-50-00 500 ~ Precipitation
Dam non-recording
Water Surface
recording
Carbon Canyon  35-55-24 117-46-31 1500 Precipitation
Gilman recording
Carbon Canyon  33-57-58 117-45-40 1100 Precipitation 3
Summit non-recording

{1930-1961)

Carbon Canyon  33-57-30 117-46-42 1080 Precipitation
Workman recording
Yorba Linda 33-53-16 117-49-10 3130 Precipitation
non-recording
(1912-1982)
Carbon Creek 33-54-12 117-50-42 350 Flow
at Olinda recording

(1930-1938)

NOTE: *
sk
*ik
*kkk
Fkkkk

Cooperative gauge: OCEMA and NWS

LAD, Gauge and Designation (Remote Telemetry Unit)
USGS, Gauge and Designation

OCEMA, Gauge and Designation

Part of the USGS Cocperative Stream Gauge System
(accessible by LAD telemetry)

See plate 4-1 for location
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Table 5-2.

Methods of Reporting Hydrologic Data

Precipitation

Reservoir Water Streamflow Water
Surface Elevation Surface Elevation

Gate Helphts

Manual

Recording

Telemetry

Intexrogated

Fixed-Time
Self-Reporting

Event-
Reporting

Gauge Type at
Carbon Canyon
Dam

Glass Tube Pre-
cipitation Gauge

Precipitation
Digital Recorder

Staff Gauge Staff Gauge
Water Surface Gauge Height
Recorder Digital Recorder

Gauge data is accessible via computer at all times.

Data is reported in at a specified time(s) of day.

Reports every
0.04 inch of
rain

Tipping Bucket'

1 Attatched to Telemetry System
2  Not attatched to Telemetry System

Reports every
0.25 inch of
elevation change

Pressure Sensing
System1

Gate Height
Indicators

Gate Height
Recorder

Gate Height
Recorder




VI - HYDRO.OG C FORECASTS

6-01 Cenera

a. Role of LAD. LAD does not make any formal hydrol ogic forecasts,
publ i shed or unpublished, for Carbon Canyon Dam Despite the |ack of fornal
hydrol ogi c forecasts, LAD does carefully nonitor the reservoir water surface
el evation in Carbon Canyon Reservoir, and does notify other agencies of any
significant changes or anticipated changes as described in section 5-6. LAD
continues to inprove its nonitoring capabilities of conditions not only at
Carbon Canyon Dam but in adjacent watersheds. Inproved and increased nunbers
of automatic telenetry rain and stream gauges al so help in the devel opnent of
conmput eri zed rainfall-runoff forecast nodels. The long-termgoal of LADis to
be able to provide relatively accurate predictions of inflows and reservoir
wat er surface elevations as far in advance as possible. It is intended that
these predictions will becone accurate and reliable enough that they can be
shared with NW5, OCEMA, city and county energency officials, and others, to be
used as a basis for reservoir systens regulation during the upcom ng years.

The LAD Met eorol ogi st prepares special quantitative precipitation
forecasts for the Santa Ana Ri ver drainages and ot her watersheds including
those in the imedi ate area of Carbon Canyon Dam wat ershed. These are used in
determ ning the potential for significant runoff into Carbon Canyon and ot her
reservoirs. Research is progressing into the direct incorporation of these
quantitative precipitation forecasts into the rainfall-runoff forecast nodels
bei ng devel oped.

b. Role of Gther Agencies. No other agency has any specific forecast
responsibility for water surface el evations in Carbon Canyon Reservoir or for
di scharges in Carbon Canyon Reservoir or for discharges on Carbon Canyon
Creek, either upstream or downstream of Carbon Canyon Dam NW5 issues Fl ash
Fl ood Warnings for rivers and other watercourses in the Orange County coasta
pl ai n.

LAD does receive real-tine weather reports and forecasts, as well as
hi storical weather data, from NA5. This is acconplished by neans of weather
facsimle pictures and tel etype data and forecasts transnitted by NW6 and
recei ved by an LAD facsimle recorder and teletype printer.  ose
coordination is maintained with the NA5 forecast office |located in Los
Angel es.

Hi storical precipitation and streanflow data are avail abl e from OCEVA
and ot her sources. These data, while not of use in real-tine, are inportant
to studies of historical storns and floods which aid in the devel opnment and
refinement of conputerized rainfall-runoff forecast nodels.

6-02 Flood Conditions Forecasts

Forecasts of flood hydrographs are currently not nmade. However, routine
eval uation of precipitation, resulting inflow and forecast precipitation
provi des val uabl e subjective predictions of flood situations. Using such
i nfornmati on, LAD RRS can evaluate if an ongoing flood will increase or
decrease over the next 24 hours.
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6- 03 Conservati on Purposes Forecasts

Since Carbon Canyon Damis strictly a flood-control facility, forecasts
for other purposes, including water conservation, are not nade.

6-04 Long- Range Forecasts

Si nce the wat ershed above Carbon Canyon Damis relatively snall, and
since water is inmpounded behind Carbon Canyon Dam for short tine periods,
there is little direct need for long-range forecasts in the regul ation of
Carbon Canyon Dam Only in the event of major inpoundnent at Carbon Canyon
Reservoir, as well as sinultaneously at other reservoirs affecting the
downstream channel, and the San Gabriel and Santa Ana Rivers, would a forecast
of nmore than one day be of inmmediate significance to the regulation of Carbon
Canyon Dam |In such a case, the forecast of another inpending major storm or
| ack of such a stormm ght influence the release rate of water from Carbon
Canyon Dam The primary consideration of the release rate of water from al
of the dans in the San Gabriel and Santa Ana River systemis to prevent or
m ni m ze downstream damages.



VIl - WATER CONTROL PLAN

7-01 Ceneral (bjectives

The objective of Carbon Canyon Damis flood control, specifically, the
m ni mzation of flood damages for portions of the coastal Orange County plain
al ong Carbon Canyon and Carbon Creek Channels and Coyote Creek. 1In this
regard, water is tenporarily stored behind Carbon Canyon Dam during peri ods of
high inflows and is rel eased nore slowy through the downstream channel s.

There is no legal authority for the storage of inmpounded water for
conservation purposes. However, the release rate fromthe gates nmay be
adj usted provided the hydrol ogic forecast is favorable and there is not
i mediate threat to the damor its regul ation purpose

There is no objective to operate the damto reduce inundation damages to
its reservoir lands. All usage of reservoir land is intended to have a
pur pose secondary to its role as the bottomof the flood control reservoir.
Al'l costs associated with reservoir inundation are intended to be routine
mai nt enance costs associated with a clear understanding of risk and subsequent
willingness to |locate within the flood control reservoir.

7-02 Mjor Constraints

No maj or physical or regulation constraints exist at the project.
Not abl e changes, however, have taken place or been nmade over the years,
i ncl udi ng:

a. Loss of storage space due to sedinentation. Based on the results of
the 1969 reservoir sedinment survey, current storage capacity bel ow the
spillway crest elevation of 475 feet approximately 6615 ac-ft, which is 6
percent less than the initial storage capacity of 7033 ac-ft. This represents
an average sedi nent rate sonmewhat higher than the rate originally expected.
However, the avail able storage was, as of 1969, still sufficient to control
RDF to a maxi mum outfl ow of 1000 ft3s. See plate 7-1 for area-capacity curve
reflecting 1969 conditions.

b. Sedinmentation and clogging of gates fromdebris. Revisions to the
reservoir regulation schedul e have been nmade to alleviate sedinentation in the
vicinity of the gates, and rack bar problens. Oiginally both gates renai ned
cl osed during nornmal standby operations. The revised schedul e has one gate
open 0.5 foot to pass |low fl ows during standby operations. This prevents the
occurrence of small stagnant pools at the outlets, as well as reducing
sedi nent build up, gate corrosion, and providing for an easier silt cleaning
operation at the intake channel. The gates will be alternated as to which
remai ns open.

c. Gate Qperations. During falling stages, the original schedul e
called for a progressive gate closing fromelevation 425 feet to the gate sil
el evation 403 feet. The schedule was revised to keep both gates set at 0.9
feet during falling stages bel ow el evation 425 feet so that the reservoir
coul d be drained nore rapidly.
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d. Natural Channel through the Golf Course. Approximately 2.5 mles
downstream from Carbon Canyon Dam Carbon Canyon Channel is natural channe
and runs through Alta Vista Golf Course. The channel is overgrown wth
sapl i ngs, bushes, and tall grasses. The channel capacity is unknown. Wth
such overgrowth the flooding potential of this reach is undetermned. A
channel observer should be sent out when there is any significant rel ease from
Carbon Canyon Dam An estimate of channel capacity under given reservoir
rel ease rates for this segnent can then be made. This channel capacity
estimate will not alter the current release rate fromthe dam The Gate
Regul ation Schedul e and Standing Instructions to Dam Qperator are to renain
t he sanme

7-03 Overall Plan for Water Contro

Car bon Canyon Damis operated for flood control on Carbon Canyon Creek
Plate 2-2, which depicts the storage allocations for Carbon Canyon Reservoir,
shows that the entire space of the reservoir bel ow el evati on 475 feet
(spillway crest) is devoted to flood control (includes debris pool).
El evation 475 feet is also the maxi mum water surface elevation for RDF. The
revi sed spillway surcharge pool is between elevations 475 and 491.9 feet.
Once the el evation of 475 feet is reached, flood control is no |onger the
prime objective. Passing as much water out of the reservoir as is required to
assure the safety of the dam becones the major regul ation concern. The space
bet ween el evation 491.9 and 499 feet is reserved for freeboard.

Ext enuati ng circunstances downstream nay create the need to decrease (or
i ncrease) releases fromthe dam These conditions are discussed in section 7-
13.

7-04 Standing Instructions to Dam Oper ator

In the event that all conmmunication with the District Ofice, including
the Base Yard, should be interrupted, a set of Standing Instructions to Dam
Operator has been conpiled for each District dam A copy of these
instructions for Carbon Canyon Damis included in Exhibit A of this manual

The original instructions have been changed. The revised instructions
call for a wait tine of one hour w thout conmunication with the District
O fice before regulation is continued according to the gate schedul e.

7-05 Flood Contro

a. GCeneral. The plan for controlling floods on Carbon Canyon Creek
bel ow Carbon Canyon Damis presented in this section. The objective of the
water control plan is to maxim ze fl ood control benefits. Project rel eases
will be regulated to protect downstream conmunities and to avoid spillway
flow. Al though rel eases from Carbon Canyon Dam coul d affect downstream
di scharges in Coyote Creek and the Santa Ana River, the damis not usually
regul ated as part of these systens. Release rates fromthe damare not to
exceed the downstream capacity of Carbon Canyon Channel between the outl et
wor ks and Gol den Avenue.
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b. No Forecast is Available. Wen no forecast information is
avai | abl e, the project should be operated according to the Regul ati on Schedul e
in Exhibit A. This is achieved by keeping one of two gates open 0.5 feet to
pass low flows during normal standby. Once the reservoir water surface
el evati on reaches 419 feet, both gates are operated. Gate openings increase
during rising stages until the water surface reaches el evation 455 feet, when
downst ream channel capacity of 1000 ft% s is reached. As the water surface
el evation rises, the gates are progressively closed such that the downstream
channel capacity is not exceeded. At a water surface elevation of 477.3 feet
(2.3 feet above spillway crest), both gates are conpletely closed and only
spillway flow exists. During falling stages, both gates remain open 0.9 feet
as the water surface drops fromelevation 425 to 403 feet. Exhibit A provides
the reservoir regul ation schedule. Section 7-13 describes situations when
deviations fromthe normal regul ati on schedul e nay be permtted.

c. Forecast is Avail abl e.

(i) No Spillway Flow Forecast. Wen forecast information clearly
i ndi cates that Carbon Canyon Damwi ||l not experience spillway flow (reservoir
wat er surface will not exceed el evation 475 feet), both gates may be partially
or fully closed in order to alleviate downstream energencies (see Sec. 7-13),
to prevent downstream danages, or to add an additional safety factor when the
downstream channel is experiencing high flows.

(ii) Spillway Flow Forecast. The regulation schedule is to be
foll owed when forecast information indicates that spillway flow will occur.
If it becones apparent that there will eventually be spillway flow that will
exceed downstream channel capacity and cause flood danmages, the gate outl et
rel ease rate may be increased to exceed downstream channel capacity, upon
concurrence by the District Engineer. The purpose of this “pre-release” is to
evacuate space within the reservoir nore quickly, so that the peak of the
eventual spillway flow would not exceed the maxi mum “pre-rel ease”, thus
nm ni m zi ng downst r eam damages.

d. Reservoir Evacuation. Carbon Canyon Reservoir should be drained as
rapidly as possible, consistent with the achi evenent of downstream fl ood
control. The objective is to enpty the reservoir in preparation for the next
flood. Wien no additional storns are forecast, however, and flood control
benefits can be achi eved, both gates may be partially or fully closed.

e. Forecasts. A forecast, on which regul ati on deci sions may be nade,
could be either a series of conputer generated inflow hydrographs (expected in
future years) or a reasonable judgnmental assessment of ongoing rainfall and
runof f, based upon available information. |In either case, LAD RRS woul d be
responsi bl e for devel oping the forecast and for deternmining its usefulness in
maki ng reservoir water control decisions. The intent is to consider al
appropriate information in inplenmenting the water control plan described
above.

7-06 Recreation

As nentioned previously, the sole purpose of Carbon Canyon Damis fl ood
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control. No water is inpounded behind the damfor the purposes of recreation

Car bon Canyon Channel downstream of Carbon Canyon Damis strictly a
flood control channel, and provides no water oriented recreation use. Thus no
rel eases are made for recreational purposes.

7-07 Water Quality

Car bon Canyon Dam has no ungated outlets and may be operated to contain
contam nant spills, unless the WBE exceeds 475 feet (spillway crest). Carbon
Canyon Damis not operated for water quality objectives.

7-08 Fish and Wldlife

No Carbon Canyon Dam water control objectives exist for fish and
wildlife, either within the reservoir, or within Carbon Canyon Channe
downst r eam

7-09 Drought Contingency Pl an

Car bon Canyon Dam does not contain any storage allocation for water
supply. However, the Water Resources Devel opment Act of 1986, Report 99-1013,
Section 847 authorizes the Secretary of the Arny to facilitate water
conservation and groundwat er recharge neasures at Carbon Canyon Damin
coordination with OCEMA, to the extent consistent with other project purposes.
Car bon Canyon Channel downstream of the damis concrete |ined, but flow can be
diverted at the MIler Basin Conplex (see secs. 3-04a. And b.). Currently, no
storage is used for water conservation. However, in the event of a drought,
the possibility of inmpounding water for water conservation would be
considered. Any such plan would be evaluated to ensure that the flood control
pur pose of the project would not be conpromn sed.

7-10 Hydroelectric Power

No facilities for the generation of hydroelectric power at Carbon Canyon
Dam exi st, nor are any contenpl at ed.

7-11 Navigation

No navi gation of any sort is possible or allowed in Carbon Canyon
Reservoir or in Carbon Canyon Channel; either upstream or downstream of Carbon
Canyon Dam

7-12 G her

Mai nt enance and construction on Carbon Canyon Channel downstream of the
dam nornal |y occurs during the dry season of late spring and sumer. During
such periods, both Carbon Canyon Dam gates may be closed in order to reduce
rel eases in support of such downstream activities.
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7-13 Deviation from Nornmal Operation

The rel ease plan for Carbon Canyon Damis outlined in Exhibit A and
di scussed in Sections 7-5, b and c. However, it is possible, and would be
desirabl e under certain limted circunstances, for the release rate from
Carbon Canyon Damto be decreased below what is called for in Exhibit A

In addition to the prevention of downstream damages (di scussed in
Sections 7-5, b and c), there are other reasons for deviation fromthe normal
rel ease plan at Caron Canyon Dam

a. Energencies. |In the event of a potential drowning, toxic spill, or
ot her accident in which high flows on Carbon Canyon Channel downstream of
Car bon Canyon Dam coul d prevent rescue or could cause further injury, both
gates at Carbon Canyon Dam could tenporarily be partially or totally closed
This would reduce or elimnate the flowin the downstream channel. Such
energency action should be taken i mmedi ately, unless such action would likely
result in worse conditions. Notifications to all concerned agencies of
energency actions nmust be nmade as soon as possi bl e.

b. Unplanned M nor Deviations. Unplanned events that could create a
tenporary need for minor deviations fromthe schedule in Exhibit A include
energency bridge repairs, the restoration of utility lines across Carbon
Canyon Channel, and certain unpl anned necessary mai ntenance and i nspection
Car bon Canyon Dam nmay be operated to support these activities, provided that
flood protection is not jeopardized.

c. Planned Deviations. The same argunents apply to planned
construction, naintenance, inspections, etc., as under Section 7-13. Such
pl anned activities should be scheduled for the dry season, whenever possible.
The dry season is nornmally May through October, although on a rare occasion, a
tropical stormw th heavy rain and high runoff potential can occur during the
late sunmer or early fall.

7-14 Rate of Rel ease Change

Gates at Carbon Canyon Dam are hydraulically operated and can generally
be adjusted within a reasonabl e anount of tine. During energencies, or when
downstreaminflow has filled Carbon Canyon Channel, gradual increases or
decreases in gate openings at Carbon Canyon Dam based upon downstream
reports, may be desirable. The normal maxi mumrate of increase indicated by
the regulation plan shown in Exhibit Ais less than 200 cfs. Sonetines it is
necessary to rel ease stored or incomng water even though weather conditions

woul d not indicate runoff. It is inportant to alert people and agencies
downstreamthat the damwill be releasing water in order to prevent damages
and mnimze a threat to both |ives and property. 1In order to safely clear

the area, the initial release rate should be small to provide a warning to
peopl e downstream

7-15 Water Control Pl anni ng Tool s

Speci fic planning tool have been utilized in the devel opnent of the



flood control plan. These tools are also used to evaluate and set regul ation

rul es for planned deviations and also facilitate regulation of the dam during
energenci es and unpl anned devi ations. Wter control planning tools used for

Car bon Canyon Dam i ncl ude:

Area-Capacity Curve (pl. 7-1)

Qutl et Discharge Curve (pl. 7-2)

Spi |l lway Di scharge Curve (pl. 7-3)
Downst r eam Channel Capacity Plate (pl. 3-1).

eoow
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VIl - EFFECT OF WATER CONTROL PLAN

8-01 Cenera

The sol e purpose of Carbon Canyon Damis flood control, and by far the
greatest effect and benefit of the damis the protection of |life and property
downstream of the facility. The major aspects of flood control at Carbon
Canyon Dam for the reservoir and spillway design floods, and other floods, are
di scussed in section 8-2. Any other effects or benefits of Carbon Canyon Dam
are decidedly secondary to those of flood control, but they are briefly
described in sections 8-3 through 8-8.

8-02 Flood Contro

a. Standard Project Flood/ Reservoir Design Flood. The standard project
flood (SPF), selected as the reservoir design flood for Carbon Canyon Dam was
based on the assumed occurrence of a general winter type storm The storm of
Decenber 1933-January 1934, which centered in the San Gabriel Muntains and
foothills about 32 niles northwest of Carbon Canyon Dam was transposed to the
drai nage area above Carbon Canyon Dam on the basis of rainfall anobunts
expressed as a percentage of nmean seasonal rainfall. The maxi num 24- hour
rainfall of this two-day duration stormwas 11.31 inches. A variable |oss
rate averaging in 0.20 inches per hour was used to determine rainfall excess.
The unit hydrograph was determ ned fromthe average of two S-graphs: East
Basin n-value was 0.04. An average base flow of 10 ft3/ s per square nile was
consi dered appropriate. The resulting peak inflow was 9300 ft3®s; the tota
i nfl ow vol unme, including basefl ow, was 8030 acre-feet.

The spillway crest elevation was determ ned by routing the SPF
(reservoir design flood) through the reservoir, assuning the starting water
surface el evation was at elevation 419 (top of debris pool) and the outl et
gates initially closed. Above elevation 419, the outflow was controlled to a
mexi mum of 1000 ft®'s. Using the design sediment all owance (50-year
accunul ation) of 1500 acre-feet, the maxi numwater surface el evati on was
determined to be 474.7 feet. On this basis, the spillway crest el evation was
set at 475 feet. For a 100 year sedinment all owance (3000 acre-feet), the
maxi mum wat er surface elevation is 479 feet, with a maxi nrumoutflow of 3720
ft3s (2720 ft3/ s spillway discharge).

Plate 8-1 depicts the standard project flood hyetograph, the SPF infl ow
and out fl ow hydrographs, and the water surface elevation for routings with
both 50 and 100 year sedi nent all owances.

b. Spillway Design Flood.
(i). Oiginal Design Criteria. The spillway at Carbon Canyon was
designed in 1957 for a peak inflow of 56,000 ft% s, having a surcharge of 18.7

feet above spillway crest elevation. An additional 5.3 feet of freeboard to
handl e runup by waves set the top of dam el evation at 499 feet.
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The original spillway design flood was based on a convective type storm
usi ng probabl e nmaxi mum preci pitation provided by the Hydroneteorol ogi ca
Branch of the U S. Wather Bureau (now the National Wather Service). The
hypot heti cal 3-hour storm produce an average of 10.4 inches of rain (10.10
i nches of effective rain) over the drai nage area above Carbon Canyon Dam The
unit hydrograph was determined in the sanme manner as for SPF, except that
basin lag was reduced by 15 percent and the | oss rate was taken as a constant
equal to 0.10 in/hr. The resulting flood produced a peak inflow of 56,000
ft3s and a total volune of 10,300 ac-ft including base of 15 ft3 s per square
nmile.

The original spillway design flood routing assunmed a starting water
surface elevation at spillway crest with the outlet gates closed. The maxi num
wat er surface el evation reached was 493.7 feet, with peak outflow of 36,800
ft3s.

(ii). Revised Criteria (PMF). 1In a subsequent 1978 study (table
1-1, #7), the adequacy of the spillway was revi ewed under nodern criteria.
This led to the devel opnment of a revised PMF

The updat ed probabl e maxi mum precipitation (PMP) is based on a
hypot heti cal 6-hour rain stormderived fromthe criteria published in a
Hydr onet eorol ogi cal Report entitled, “Prelimnary Draft - Probabl e Maxi num
Thunderstorm Preci pitation Estimtes - Southwest States”, (1972, revised
1973). This stormwas critically centered over the drai nage area above Carbon
Canyon Dam The 6-hour, basin-average PMP had nmaxi num 1/4-, 1/2-, 1-, 3-, and
6- hour amounts of 2.20, 3.71, 5,92, 9.11, and 11.69 inches, respectively,
conpared with original 1/2-, 1-, and 3-hour amount of 2.7, 4,8, and 10.4
i nches. The unit hydrograph and base flow assunptions were the sane as those
used originally.

The revi sed PMF generates a nmaxi numinflow to Carbon Canyon Reservoir of
52,000 ft3/ s about 4-1/2 hours after the start of the storm The runoff flood
volunme is 11,800 ac-ft of water. The maxi numwater surface elevation in the
reservoir rises to 491.9 feet. The maxinmumoutflow is 31,200 ft3s.

Plate 8-2 depicts the revised PMF hyet ograph, the PMF infl ow and
outflow, and the water surface elevation or the PMF routing through Carbon
Canyon Reservoir.

A conparison of the peak discharges and volunes for the standard project
and probabl e maxi num fl oods conput ed under original and revised criteria for
Car bon Canyon Dam are give in table 8-1

(iii). Freeboard. The freeboard allowance for wind tides and
wave set up was deternined using the procedure described in ETL 1110-2-221
Based on design speed of 45 nph fromthe northeast, the cal cul ated freeboard
was 1.9 feet. However, the required ninimumfreeboard for a Standard 1 dam
wi t hout downstream sl ope protection is 5.0 feet. The available freeboard is
7.1 feet.

c. Oher Floods. RDF and PM- were routed through the reservoir to test
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t he adequacy of the flood operation plan. It was assuned the storage

al l ocation for debris was full (1500 ac-ft). GCbserved floods were not |arge
enough to warrant routing. For exanple, the largest flood of record on Carbon
Canyon Creek, which occurred 27 February-3 March 1938, produced an esti mated
peak discharge of only 1760 ft® s at the gauge |located at the Rose Drive
Bridge, dinda, California

8-03 Recreation

None of the recreational facilities in Carbon Canyon Reservoir depend
upon runoff water inmpounded behind the dam Thus there are no direct
recreation benefits that result fromthe damor its regulation. The
recreational facilities were constructed because the land within the reservoir
could not be used for other purposes. Hence, there is an indirect recreation
benefit associated with the project. The effects of the damand its
regul ation upon the recreational facilities within the reservoir are by
necessity all negative; that is, some of these facilities are occasionally
fl ooded by the inpoundnent of water behind the damfor flood control. These
recreational facilities, however, were constructed and are operated with this
under st andi ng.

8-04 Water Quality

There are no benefits of Carbon Canyon Damto water quality of Carbon
Canyon Creek. On the other hand, Carbon Canyon Dam and its regul ati on shoul d
not in any way contribute to the degradation of the water quality of the
stream

8-05 Fish and Wldlife

There are no benefits of Carbon Canyon Damto any fish and wildlife
activities.

8-06 Water Supply

Since Carbon Canyon Damis not regulated for water supply, there are no
direct effects or benefits of the damor its regul ati on upon the water supply
of the coastal plain of Orange County or other parts of Orange County. There
are no practical indirect benefits of Carbon Canyon Dam upon the downstream
groundwat er spreading facilities even though the flow rates on Carbon Creek
channel past these facilities are at tinmes reduced, and the duration of runoff
prol onged, by the dam

8-07 Hydroelectric Power

There is no existing or contenplated hydroel ectric power generating at
Car bon Canyon Dam

8-08 Navigation

There is no navigation on Carbon Canyon Creek nor in Carbon Canyon
Reservoir at any tine.
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8-09 Frequencies

a. Peak Inflow and Qutflow Probabilities. Plate 8-3 is a graph of the
i nfl ow frequency and plate 8-4 is a graph of the peak outfl ow frequency at
Car bon Canyon Dam The infl ow vol une-frequency curves for peak, and 1-, 2-,
and 3-day maxi num fl ows were determined using data from 39 years of record
(1931-1980) which were ranked and plotted using median plotting positions.
The outflow frequency curve is derived fromthe el evation frequency curve (pl
8-5) and reflects the gate regulation schedule in Exhibit A Table 1-1, #13
provides a nore detail ed description of the procedure followed. The addition
of additional data accumul ated since 1980 woul d not change the curves. Val ues
of these curves at specific return periods are listed in table 8-2.

b. Pool Elevation Frequency. Plate 8-5 is the adopted el evation
frequency curve for Carbon Canyon Dam This curve was derived from21l years
of WBE data (1961-1980) and the results of bal anced hydrograph routings
(derived fromthe inflow vol ume-frequency curves), and reflects the water
control plan in Exhibit A The current conditions curve is derived fromthe
el evati on-storage curve using the 1969 sedi nent survey. The future conditions
curve accounts for the 50-year design sedinent allowance of 1500 ac-ft. Table
1-1, #13 describes in nore detail the data used and procedures followed in
determ ning these curves. The values of the present conditions curve at the
specific return periods are listed in table 8-2.

c. Key Control Points. Table 8-3 is a stage/discharge rating table for
t he stream gauge just downstream fromthe dam Carbon Creek bel ow Carbon
Canyon Dam

8-10 O her Studies

The “InterimReport on Hydrol ogy and Hydraulic Review of Design Features
of Existing Dans for Carbon Canyon, San Antoni o, and Tahchevah Dans,” dated
August 1978, presents the derivation of the PVMF and SPF used in this manual
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Table 8-1

SUMMARY OF HYDROLOGY FOR CARBON CANYON DAM

Standard Project Flood

Volume.,..........co00n.-- ac-ft
Time., . ...ovvnriiieinnnas days
Peak Outflow............ ft3/s

Probable Maximum Flood

Peak Inflow............ ft3/s
Volume................. ac-ft
Time. ...t hours
Peak QUEflow........... £e3 /s

Original Design

8030

1000

56,000

10,600

36,800

8-5

- Revised Design

no change
ne change

ne change

52,000
11,800
15

31,200



Table 8-2

Inflow, Outflow, and Filling Frequency Values®
Carbon Canyon Reservoir

Return Peried Peak Inflow Peak Qutflow Maximum Filling Elevation
(years) (£t /s) (Ft3/¢) (present conditions)
(feet, NGVD)

2 105 50 419.6

o 5 445 160 421.6
o))

10 900 250 425.0

20 1650 ‘ 525 429.5

50 3050 695 438.3

100 4600 880 448.3

200 6700 1000 460.4

500 10500 1000 : 477.0

NOTE: These values were obtained from the inflow and outflow frequency curves of plates 8-3 and 8-4, and frém
the filling frequency curve of plate 8-5.




Table 8-3

Stage/Discharge Rating Table For the Stream Gauge Downstream From Carbon Canyon Dam
Along Carbon Creek

11075720 Carbon Cr. below Carbon Canyon Dam, CA

USGS Rating Table No. 6

Gauge Gauge Gauge :
Height Discharge Height Discharge Height Discharge
(ft) (££3/3) (ft) (££3/8) (ft) (££3/5)
2.00 0 3.70 254,100 5.40 61%2.700
2.10 0.353 3.80 274,100 5.50 642,500
2.20 2.600 3.90 294.400 5.60 665.500
2.30 6.000 4.00 315.000 5.70 688.700
2.40 - 11.100 4.10 335.200 5.80 712.000
2.50 19.300 &.20 355.800 5.90 735.500
2.60 31.900 4.30 376.500 6.00 75%.100
2.70 48.800 4.490 397.600 6.10 782.800
2.80 70.500 4.50 418 .800 6.20 806.800
2.90 97.600 4.60 440.300 6.30 830.800
3.00 124,000 4,70 462.100 6.40 855.000
3.10 143.000 4.80 484,000 6.50 879.000
3.20 160.400 4,90 506.200 6.60 903,000
3.30 178.300 5.00 528.600 6.70 927.000
3.40 196.600 5.10 551.200 6.80 951.000
3.50 215.000 5.20 574.000 6.90 975.000
3.60 234600 5.30 597.000 7.00 999,000




[ X - WATER CONTROL MANAGEMENT

9-01 Responsibilities and Organi zation

a. Corps of Engineers. Carbon Canyon Damis owned, operated, and
mai nt ai ned by LAD, which has conplete regulatory responsibility for the dam
reservoir, and the 4100 feet of channel downstreamfromthe outlet works to
Gol den Avenue.

Wat er control decisions about reservoir regulation at Carbon Canyon Dam
and other COE facilities in LAD are made by RRS. Table 9-1 shows an
organi zational chart depicting the chain of conmand for reservoir regul ation

Gate operation instructions to the damoperator are issued by RRS (see
Section 5-6 and 5-7). 1In the event that conmmunications between RRS and Carbon
Canyon Dam are interrupted, a set of Standing Instructions to Dam Qperator is
included in Exhibit A Damoperators are part of Qperations Branch
Construction-Qperations Division

b. Oher Federal Agencies. COCE has conplete responsibility for the
regul ati on of Carbon Canyon Dam Al though COE receives data and infornation
fromother Federal and | ocal agencies and inforns these agencies of major
deci sions affecting Carbon Canyon Dam no other agency has any responsibility
in the regulation of Carbon Canyon Dam USGS operates stream gauges in the
wat er shed

c. State and County Agencies. OCEMA has nai ntenance responsibility for
Carbon Creek Channel, Carbon Canyon Channel between Gol den Avenue and the
M Iler Retarding Basin Conpl ex, and Carbon Canyon Di version Channel. A nunber
of projects downstreamfromthe damare al so nmai ntai ned and operated by OCEMA
These include flood retardi ng and groundwater recharge facilities.

The reservoir area is being devel oped as a recreational area by O ange
County under a long termlease with the Federal Governnent. EXxisting
recreational facilities are maintained by |ocal interests.

d. Private Oganizations. There is no involvenent of private
organi zations in the regulati on of Carbon Canyon Dam

9-02 |Interagency Coordination

LAD coordi nates with other, Federal, State, County, and | oca
organi zations, as well as with the press (nedia), concerning water control at
Car bon Canyon Reservoir.

a. Local Press and Corps of Engineers Bulletins. The Public Affairs
Ofice of LADis responsible for interfacing with the press regarding
regul ation at Carbon Canyon Dam and flows in the channel downstream of the
dam This in acconplished through interview and the occasional issuance of
press rel eases. LAD does not broadly issue flood watches or warnings or other
status reports or forecasts to the general public. These are the
responsibility of NWs

9-1



b. National Weather Service. LAD utilizes NW5 data and forecasts in
the regul ati on of Carbon Canyon Dam LAD shares data in the vicinity of
Car bon Canyon Dam (as well as other areas) with NAW and USGS on real tine
basis and after the fact.

c. U S GCeological Survey. LAD receives streanflow data fromthe USGS
primarily on a historical basis in southern California. LAD coordinates with
USGS in many different ways, and shares its data with USGS.

d. OCEMA. QOCEMA is responsible for maintenance and patrolling of
Carbon Creek Channel, Carbon Canyon Diversion Channel, and the section of
Car bon Canyon Channel between Gol den Avenue and M|l er Basin Conplex. Release
rates from Carbon Canyon Dam are not regul ated by these channels. Changes can
be nmade however, to assist in the groundwater recharge programof MIler Basin
and the associ ated downstream channel s, provided safety and operation of the
dam are not hindered

9-03 Interagency Agreenents

No interagency agreenents exist with the exception of the land | eased to
Orange County for recreational purposes.

9-04 Commissions, River Authorities, Conpacts, and Conmittees

Car bon Canyon Damis not involved in any conm ssions, conpacts, or other
formal mnulti-agency agreenents.

9-05 Reports

LAD prepares and files several types of reports. Additionally, each
mont h during the runoff season, Novenber through April, a flood situation and
runof f potential report is prepared and sent to South Pacific Division of CCE

Seven specific forns are prepared in conjunction with the District’s
reservoir regulation at Carbon Canyon Dam A copy of each of these forns is
i ncluded as figures 9-1 through 9-7. These include: Flood Control Basin
Qperation Report (prepared by each damoperator), Rainfall Record (from manua
readi ngs of glass tube rain gauges), Reservoir Qperation Report (daily report
prepared by RRS), Record of Data fromDigital Recorders (precipitation, water
surface el evati on, and downstream gauge hei ght), Reservoir Conputations
(prepared by RRS), Record of Calls (both radio and tel ephone), and Monthly
Reservoir Operation (operational hydrographs).

LAD al so collects and files charts fromrecording instrunents at Carbon
Canyon Dam (and ot her dans), including precipitation, reservoir water surface
el evation, and gate opening. Daily precipitation totals and, as needed, other
data (such as unusually high intensities) are nanually extracted fromthe
precipitation charts, and the charts are sent to the National Cinatic Data
Center of NOAA. The other charts are naintained on file at the LAD District
Ofice in RRS

9-2



Table 9-1

Chain of Command for Reservoir Regul ation Decisions
Cor ps of Engineers

Los Angeles District

Di strict Engi neer
O fice Phone Nunber

(213) 452-3961

Water Control Decisions Gate Qperations
Chi ef , Engi neering Division Chi ef , Construction-QOperations
Di vi si on
(213) 452-3629 (213) 452-3349
Chi ef , Hydrol ogy and Hydraulic Branch Chi ef , Operations Branch
(213) 452-3525 (213) 452-3385
Chi ef, Reservoir Regul ation Section Chi ef, Operations and
Mai nt enance Section
(213) 452-3527 (626) 401-4008
Chi ef, Reservoir Regulation Unit Dam Oper at or For eman
(213) 452-3530 (818) 401-4006

Car bon Canyon Dam Qper at or
(714) 528-6822

9-3
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CATE

RECORD OF CALLS [ Radio - [} Telephone

q

CALLS*

FROM To

LOCAL
TIME PEASON AND/OR TELEPHONE PERSON AND/OR TELEPHONE
CaLl sign ) AND CITY CALL SIGN AMD CITY

MESSAGE OR REMARKS

CHEGCK
REPTHAL

6-6

+

*Roeporiable tefephone calls include caftect calls, chardo calts and lond distance calls that can not be dialed without a code number, Calls are chargeable to MA 3-1311 uﬂ!”',
otherwiass indicated.
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CARBON CANYON RESERVOIR, CALIFORNIA

EL. 499 o
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FLOOD CONTROL
EL. 419

228 AC-FT
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STORAGE ALLOCATION
DIAGRAM

EL. 403 U.8. ARMY CORPS OF ENGINEERS

Based on 1969 survey and revised PMF criteria. LOS ANGELES DISTRICT
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CONSERVATION AND RECHARGE SYSTEM — CARBON CREEK CHANNEL_AND BASINS
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EXCEEDANCE FREQUENCY PER HUNDRED YEARS
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DISCHARGE, IN CUBIC FEET PER SECOND

EXCEEDANCE FREQUENCY PER HUNDRED YEARS
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STANDI NG | NSTRUCTI ONS TO THE PRQJECT OPERATOR
FOR WATER CONTRCL

CARBON CANYON DAM
A-1. BACKGROUND AND RESPONSI BI LI TI ES

1-01 Ceneral | nfornmation.

This exhibit is prepared in accordance with instruction contained in EM
1110- 2- 3600, paragraph 9-2 (Standing Instructions to the Project Operator for
Water Control), and ER 1110-2-240, and pertains to duties and responsibilities
of project operators (damtenders) associated with the operation of Carbon
Canyon Dam

Qperational instructions to damtenders are outlined with specific
enphasi s on fl ood energenci es when comuni cati on between the damtender and
the Reservoir Operations Center (ROC) have been disrupted. This exhibit is
designed to be used as an operational guide for the damtender to use in
i mpl enenting the Carbon Canyon Regul ati on Schedule (found at the end of this
exhibit). Associated plates are contained in the main body of the water
control rmanual

The damtender is required to have available at the dansite this water
control manual and exhibit, and the current version of other manual s that
conpl enent these standing instructions. These manuals are: (a) “Instructions
for Reservoir Operations Center Personnel” (the “Orange Book”); (b) “Operation
and Mai nt enance Manual for Carbon Canyon Dani; and (c¢) “Carbon Canyon Dam
Emergency Plan.” Any deviation fromstanding instructions will require
approval of the District Conmander

The primary purpose of Carbon Canyon Damis to regulate flood fl ows down
Carbon Canyon Creek, thereby mninizing flood damage in the flood plain
downstream of the dam The protected areas include the cities of Brea,
Fullerton, Placentia, and Anaheim as well as portions of the coast plain in
Orange County.

Tabl e 9-01 is an organi zational chart depicting the chain of comrand for
reservoir regul ation deci sions.

Gate operation instructions to the damare issued by ROC. Damtenders
are part of the Qperations Branch, Construction-Qperations Division

Carbon Canyon Damis |ocated on Carbon Canyon Creek near the northern
edge of Orange County, as seen on plate 1-1. The damis situated
approximately 12 mles north of the city of Santa Ana and 4 miles east of the
city of Brea. Carbon Canyon Dam consists of an earthfill enbanknent with
outl et works and a detached spillway. A general plan of Carbon Canyon Dami s
shown plate 2-3.
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Car bon Canyon Damis owned, operated, and naintained by the U S Arny
Cor ps of Engineers, Los Angeles District, which has conplete regul atory
responsibility. Carbon Canyon Damis operated for |ocal flood control on
Car bon Canyon Creek

1-02 Role of the Project Operator.

a. Nornmal (Non-Food) Conditions. The damtender will be instructed by
ROC, as necessary, for water control actions under normal conditions. The dam
tender will verify that all equipnment at the project is in good operating
condition; test- gates and electrical facilities in the control house and
i nspect all structures and equi pnment according to schedule; and refer to the
Qperation and Mai ntenance Manual for instructions on actual operation
procedures for all equipnent.

b. Energency Conditions. The damtender will be pre-sent at the dam
during periods of significant runoff, as instructed by the Operations Branch
operate the damin accordance with instructions fromROC, and foll ow the
Reservoir Regul ation Schedule provided in this exhibit during periods of
conmruni cati on di sruption.
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A-11. DATA COLLECTI ON AND REPORTI NG

2-01 Nornmml (Non-Fl ood) Conditions.

During normal conditions, neasurenents are nmade daily at 0800 hours
local time by the damtender to determine reservoir staff reading (water
surface el evation), float well or manoneter gauge “tape” reading, increnenta
precipitation since |last report, total accurul ated precipitation for the
season, the settings of each outlet gate, and the times of these measurenents.
This information will be | ogged on the appropriate forns and reported by radio
to ROC, radio call sign WK 4R0OC, as requested

The damtender will also maintain records, including water surface
el evati ons, downstream gauge hei ghts, precipitation anounts, outlet gate
settings, and log all radi o and tel ephone comuni cati ons on forns prescribed
bel ow.

a. The Record of Calls Form (SPL-188). This formis used each tine a
message is transmtted or received by radio or tel ephone. The purpose of
every call will be noted, whether for radio check, reservoir report, etc.

b. Flood Control Basin Operation Report Form (SPL-19). The dam tender
should log all of the information on this formeach tinme a water surface
el evati on neasurenent is taken or a gate change has been conpl et ed.

c. Rainfall Record Form (SPL-31). This formshould be filled in each
time a rainfall neasurenent is taken froma glass tube rainfall gauge.

d. Record of Data fromDigital Recorders (SPD-648). This forms is used
to tabul ate water surface, downstream gauge hei ght, and precipitation data
fromdigital recorders.

Al of these fornms should be submtted nonthly to the Water Control Data
Unit CESPL-ED HR (Baseyard) of ROC for archival storage. A copy of each of
these forns is included in the Carbon Canyon Dam Water Control Manual in
figures 9-01, 9-02, 9-04, and 9-06.

2-02 Energency Conditions.

During flood events, the damtender should follow instructions as issued
by ROC on neasurenent type and frequency. Due to the speed with which events
may occur at Carbon Canyon Dam neasurenents at fifteen minute intervals are
often necessary. Wen reporting to ROC, the damtender should clearly
describe the silt and debris situation at the rack bars, gates, and downstream
gauge. Wien instrunents are not working or are stuck in the silt, the dam
tender should not report the erroneous reading, but should rather state the
instrument or staff problem Care should be taken to avoid issuing nisleading
reports due to siltation at the reservoir staff boards. Wen debris or silt
causes flows to be deceptively perched above the invert, or cause a | oss of
contact with the staff board, the dam operator should report a descriptive
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message identifying on the radio the limtations, and quantifying the
estinmated reservoir depth. |If the radio system including the damtender’'s
mobile unit, malfunctions, ROC will contact the damtender via tel ephone. It
is especially inportant to nmaintain all records generated above during
energency conditions.

2-03 Regional Hydroneteorol ogi cal Conditions.

The damtender will be informed by ROC of regional hydro-neteorol ogica
conditions that could inpact Carbon Canyon Dam
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A-111. WATER CONTROL ACTI ON AND REPORTI NG

3-01 Nornmml (Non-Fl ood) Conditions.

Except during tinmes of enmergency when fast action is critical, ROC nust
approve all gate changes. ROC will originate the request for a gate change,
and will provide settings for each gate whenever a gate change is necessary.
Cenerally, gates will be set according to the instructions given in this
exhi bit. The damtender should inplenment gate changes i medi ately fol |l ow ng.
The dam shoul d i npl enent gate changes i medi ately followi ng acknow edgnent of
instructions. Delaying a gate change nmay have serious inpacts on affected
activities. |f other concurrent activities cause a delay in inplenmentation of
a gate change, the damtender should notify ROC by calling radio call sign WK
4RCC and request gui dance.

Once a gate change is conpleted, the dam operator should radi o back to
ROC on WK 4ROC to report the tinme the change was conpleted, the staff and
t ape readi ngs, the downstream gauge hei ght, and the current settings of both
gat es.

The two vertical lift gates are hydraulically operated fromthe control
house. The dam operator should refer to the O&M Manual for instructions on
actual operating procedures.

3-02 Energency Conditions.

During flood events and other energency conditions, water control
actions and reporting are vital to the successful operation of the dam

If flooding conditions or sonme other energency occurs at the dam the
dam t ender should notify ROC as soon as possible with a description of the
condi tions.

Duri ng an energency condition, such as a hazardous chemical spill or
potential drowning where i medi ate action is necessary, the damtender should
make the appropriate gate changes and report in to ROC as soon as possi bl e.

During a flood event, ROC will initiate gate changes, as is done during
normal (non-flood) conditions. The damtender will inplenment the gate change
and report back the sane information as during normal (non-flood) conditions.

ROC will keep the damtender apprised of regul ati on objectives and
critical regulation constraints whenever possible. This will afford the dam
tender a greater opportunity to recogni ze and identify potential problens in
the field. ROC may al so provide additional water surface elevation criteria,
instructing the damtender to alert themvia radi o channel WJ 4ROC when the
reservoir pool reaches the indicated Ievel. Such an action would normally be
conducted during periods of intense stormrunoff, and would require the dam
tender to remain at the control house.
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3-03 Inquiries.

Al significant inquiries received by the damtender fromcitizens,
constituents, or interest groups regardi ng water control procedures or actions
must be referred directly to ROC

3-04 Water Control Probl ens.

ROC nmust be contacted i medi ately by the nost rapid neans available in
the event that an operational malfunction, erosion, or other incident occurs
that could inmpact project integrity in general or water control capability in
particul ar.

Energency departures fromthe operation instructions issued by ROC rmay
be required, because of equipnment failures, accidents, or other energencies
requiring i mediate action. Under these situations, the damtender should
contact ROC via radio for instructions. Wen conmunications are broken and
the situation demands i medi ate action, the damtender may proceed
i ndependently. ROC should be notified of such actions as soon as possible.
Al'l other energency deviations fromnormal procedure should be approved in
advance by ROC. The District Engineer, Los Angeles District, US. Arny Corps
of Engi neers, may neke tenporary nodifications to the water control
regul ati ons. Permanent changes are subject to approval by the D vision
Engi neer, South Pacific Division, US. Arny Corps of Engineers.

The dam tender should i nmedi ately alert ROC via radi o channel WJXK 4RCC
whenever the requested gate change cannot be fully inplenmented due to
nmechani cal or other physical problens. For exanple, debris will occasionally
prevent total gate closure. ROC will evaluate the problem and provide further
instructions to the damtender

3-05 Conmmuni cati on Qut age.

Coordi nation of flood control regulation is under the direction of RCC
During flood periods, close contact will be maintained between operating
personnel at Carbon Canyon Dam and ROC. |If communication is broken between
the damtender and ROC, initially continue releases in accordance with the
| ast instructions from ROC, and nake every attenpt to re-establish
conmuni cations. If this effort is unsuccessful for one hour, the dam operator
will follow Instruction 2 of the Reservoir Regul ation Schedule in this
exhi bi t.

Energency notifications are normally made by ROC. However, if the dam
tender | oses comunications with ROC, and an energency notification situation
arises, such as an inmminent damfailure or uncontrolled spillway flow (water
surface el evati on above 475 feet NGVD), the dam tender should nmake the
necessary notifications.
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The parties listed below are to be i Mmediately notified upon declaration of an
uncontrol | ed energency:

Orange County Comuni cations Center (714) 834-2127
Pl acentia Police Departnent (714) 993-8151
Ful  erton Police Departnent (714) 738-6719

California Ofice of Energency
Services, Sacranento (916) 791-4305

Notifications should include: (a) description of the type and extent of
the existing or inpending energency; (b) advisement for evacuation fromthe
floodplain; (c) information on the tine of the initial release of hazardous
anounts of water; (d) the depth of water behind the dam and (e) the dam
tender’ s nanme and tel ephone nunber.

Upon conpl eti ng above notifications, attenpt to re-establish
comuni cations with ROC. Docunent all notifications made, and refer to the
“Orange Book” (Instructions for Reservoir Qperations Center Personnel) for
nore i nformation on additional energency notifications. The damtender shoul d
not | eave the damunless his or her safety is in jeopardy.
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Carbon Canyon Dam Reservoir Regulation_ Schedule

(For rising and falling stages)

: When reservoir t Gate setting for 3 Computed Downsgtream
Step No, : water surface s gates as indicated discharge gauge height***
: is between : : : :
: elevations : No. 1 No. 2 : :
Feet above : Feet of : Feet of H Cubic feet 3 Feet
: mean sea level : opening : opening H per second :
: Follow steps 1A to 1D during rising stages : :
TArecnans 403 - 419 0.5* o : o - 50 : 2.00 - 2.7
1Besassse : 419 - 420 +3 «3 : 70 - 75 H 2.80 - 2.82
1Caunanss 420 - 421 H N +6 3 140 - 145 3.08 - 3.11
1Dl.nl-0. 421 - 425 o -9 H .g H 230 - 250 3 58 - 3.6
: Follow step 2 during falling stages : :
2ecssnnsa : 403 - 425 +9 : .9 0 - 250 : 2.00 - 3.68
: Follow steps 3 to 13 during rising or falling stages
K B s 425 - 426 H 1.4 : 1.4 : 375 - 380 4.29 - 4.32
dasieeras H 426 - 431 1.9 : 1.9 : 500 - 570 4.87 - 5,18
Srecaceas 43 - 455 2.4 : 2.4 : 719 - 1,000 5.83 - 7.00
Beeioonann : 455 - 465 2.2 2.2 : 200 - 1,000 6.59 -~ 7,00
Taveaasnas : 465 - 475 %* : 2.0 2.0 : 900 - 1,000 6,59 - 7.00
Bavewesea : 475 - 475.3 s 1.8 1.8 900 - 1,000 6.59 - 7.00
Fevenanas : 475.3 =~ 475.8 1.7 : 1.7 : 200 - 1,000 6.59 - 7.00
10.-....-. H 475.8 b 476.1 H 1.5 H 1.5 H 900 - 1 ,000 6-59 - ?.00
Mrvesoees & 476.1 -  476.3 1.2 : 1.2 900 - 1,000 6.59 - 7,00
T2000cuuns : 476.3 =~ 476.5 0.9 : 0.9 : 200 - 1,000 : 6.59 -~ 7,00
T3ceaannes : 476.5 =~ 476.6 0.7 0.7 : 900 - 1,000 6.59 - 7,00
Tdusinsana : 476.6 - 476.8 0.5 : 0.5 3 2900 - 1,000 6,59 - 7,00
150...-... H 476.8 - 477:0 0‘2 H 002 900 - 1 ,000 : 6-59 - 7.00
16. LR - 47?-0 and above 0 H 0 Spillway flOW
: only

* During normal standby either gate No. 1 or No. 2 will be opened toc 0.5' to pass low flows (the
other gate closed},
** Spillway crest elevation 475. Above this elevation, computed discharge = gated discharge + spillway discharge

*** Derived from U.5.G.S5. rating No. 6 {(extrapolated above 855 c¢fs).

DAM OPERATOR INSTRUCTIONS

1., Communication with the District Office is available.

a. Notify the Reservoir Operations Center when a gate

change will be required according to the schedule.

b. Notify the Reservoir Regulation Section if unakle to

set the gates as instructed.

2. Communication with the District Office is not available.

a. Try to reestablish communications through the Los

Angeles County Flood Control District {WUK 4470) or by telephone.

b. (i) Rising Stages. Allow a period of one hour to
pass to reestablish commanication with the District Office.
If after one hour communication is not reestablished follow

the gate requlation schedule.

(ii) Falling Stages, Maintain current downstream

gauge height until communication is reestablished.

¢. If one of the gates cannot be operated, adjust the
remaining gate gradually until the downstream gauge height
agrees with scheduled values. Keep a cleose check on gauge
height and change the gate ¢pening as often as required. 1If
the downstream gauge height is not cbtainable, adjust the
one gate that is functioning so that the gate opening is

equal to the sum of the openings shown in the schedule.

QUTLETS

(Locking Downstream)

Elevation 403 1 2

Each outlet 5'W x 6,5'H

Plate A-t



EXHIBIT B

Pertinent Data for Other Reservoirs in the Vicinity of Carbon Canyon Dam



BREA DAM AND RESERVOIR
ORANGE COUNTY, CALIFORNIA

PERTINENT DATA
AUGUST 1989
Construction COMPIELEA . . . . . ..o e e March, 1942
S A S S M. . . oo Brea Creek
DraiNage Ar€a. . . ..o vttt et e e SO MBS o 22
Reservoir:
Elevation
Sreambed atdam. . ........ . o NGVD 208.0
Spillway Crest . . ... Lo NGVD 279.0
Spillway design surcharge level ............. ... .. ... ..... L NGVD 292.2
Topofdam ... ... Lo NGVD 295.0**
Area
Spillway Crest . .. ... e BCTES L 162.7
Spillway design surcharge level ............ ... .. ... ... ... .. ACTES o o et e 250.2
Topofdam . .. ..o BCTES vttt e 272.8
Capacity, gross
Spillway Crest. . . ... acre-feet . ... 4,008.5 (3.42%)
Spillway design surcharge level. . ........... ... ... ........ acre-feet . ... 6,688.6 (5.70%)
Topofdam ... ... acre-feet . ... 7,420.2 (6-32%)
Allowance for sediment (50-year) ..............covvivn.n. acre-feet ... 1,200 (1.02%*)
[T O Y/ o Earthfill
Height above original streambed ... ........... ... ... ..... 1 87
Top length . .o Tt 1,765
TOp WIdth « .o e L 20
Freeboard . ... ... L 5.8+
S I AY . STy v ettt et e e e Ungated, overflow concrete ogee
Crest length . ... o L 150
Design sUrCharge . . . . ..ot e B o X 27,000
Outlets:
Uncontrolled
Number and Size . . ... o 2-3.0Wx251H
Entrance invertelevation . .......... ... ... ... Lo NGVD L 251
Controlled
LT LT 1 o Vertical lift
Numberand Size . . ...t S 2-5'Wx 8'H
Entrance invertelevation . .......... ... ... ... Lo NGVD L 208
Conduits
Numberand size . ....... ... oo T 1 2-5'W x 8'H
Length . ..o L 484
Maximum capacity at spillway crest . ........... .. i GRS 3,800
Regulated capacity at spillway crest. . .... .................. CE S 1,500
Standard Project Flood:
Duration (inflow) . . . ... BaYS o o 2
Total volume . . ..o acre-feet . ... 8,260 (7.04%)
Inflow peak . . . ..o RS 8,000
Outflow peak . . .. ..o CE S 5,060
Maximum water surface elevation . ..................... i L 283.2
Probable Maximum Flood:
Duration (inflow) . . . ... i e NOUIS 12
Total volume . . ..o acre-feet . ... 8,200 (6.99%)
INfloW PEAK . . . . oo CE S 37,000
Outflow peak . . .. ..o CES 27,000
Maximum water surface elevation . ..................... i L 292.2
Historic Maximums
Maximum mean hourly inflow . .......... ... ... ... .. ... ... ..., CE S 2,625
[ L= 3-1-83
Maximum release. .. ... R o 1,440
[ L= 3-1-83
MaXimUuM StOrAQgE . .« . v ettt acre-feBt . .. 1,073
[ L= 3-1-83
Maximum water surface elevation . .................... i L 252.0
[ L= 3-1-83
Real Estate Taking Line:
By fee e ACTES v et e e 236.65
By €aSEMENES . . . . oo ACTES ottt 62.08

*Inch of runoff
**Top of parapet wall elevation 298.0 feet



FULLERTON DAM AND RESERVOIR
ORANGE COUNTY, CALIFORNIA

PERTINENT DATA

MARCH 1989
Construction ComPIeted . . . ... oo e May 1941
ST Sy S M . . oottt e Fullerton Creek
Drainage ArBa ... ...ttt SO MBS . o 5.0
Reservoir:
Elevation
Streambed at dam . ... ... Lo NGVD 260
SPIllway Crest . ... o Lo NGVD o 290
Spillway design surcharge level ........ ... . . i FEoNGVD 298.4
TP Of daM oo Lo NCVD 307
Area
SPIllway Crest . ..o BCTES . ottt e 62
Spillway design surcharge level . .......... .. T (P 92
TP Of dAM .o BCTES & vttt e 130
Capacity, gross
Spillway Crest . ..o acre-feet ... 764 (2.84%)
Spillway design surcharge level .......... .. .. . i acre-feet ... .. 1394 (5.18%)
TOop Of dam o acre-feet ... ... 2306 (8.56%)
Original allowance for sediment ........... ... . . i acre-feet ... 230
[ o A 1Y/ o Earthfill
Height above original streambed . ....... ... ... . . L 46
Top length .. L PP 575
TOp WILth . L 15
Freeboard (PMF) . ... PPN 8.6

S AY: = Ty .ottt e e e e Ungated oge

Crest length ..o o PP 40

CreSt leVatioN . . ... o 290

Design surcharge (modified Rational Method) ........... ... ... . . i i L PP 8.4

Design discharge (modified Rational Method) .......... ... ... ... . i CfS 3380

Outlets:

Uncontrolled

NUMDEr N0 SIZE . . e e 1-3Wx2H
Entrance invert elevation ........... ... . . i Lo NGVD . 275
Controlled
LT L 1 0 Vertical lift
SIZE o 2-3Wx5H
Entrance invert elevation ............ .. . . .. i Lo NGVD 261
Conduits
NUMDEE AN SIZE . . . oottt e e e e e e e e e e 1-41Wx6'H

Length o L PP 346

Maximum capacity at spillway crest . ...... ... .. CfS 590

Regulated capacity at spillway Crest . ........... oo CFS 500

Standard project flood:

Duration (inflow) .. ... o JaYS e 1.75
Total volume . . acre-feet ... ... 1750 (6.50**)
INFlOW PEAK . .. oo CFS 2100
OULFIOW PeaK . . . CfS 1250
Maximum water surface elevation
1969 reservoir regulation schedule . ........ ... .. . L 293.75

Current reservoir regulation-schedule . ......... ... . i L 292.50

Probable maximum flood

DUration (INFlOW) ayS . .. .ot e 0.25

Total VOlUMeE . acre-feet .. ... 1820 (6.76%)

INFlOW PEAK . . .o e CfS 16000

OULFIOW PeaK . . . oo CfS 5650

Spillway outflow., peak . ... .. e CFS 5650

Maximum water surface elevation ........... ... LS 301.44

Historic maximums:

Maximum inflow .. ... CfS 3800

57 3-14-41
Maximum outflow .. ... CfS 444
DaE o 3-1-83
Maximum water surface elevation .............. ... .. ... ... ftoNGVD o 285.6
Maximum STOTAJE . . . . oottt e et acre-feet ... 522.5 (68% full)
DA . . o e 1-31-79

*Inches of runoff



PRADO DAM AND RESERVOIR

RIVERSIDE COUNTY,
CALIFORNIA
PERTINENT DATA
(REVISED JANUARY 1990)
CoNStrUCtION COMPIBIEA . . . . .o ettt e e e e e e e e e e April 1941
B L= IR ] ] 0 2 P Santa Ana River
Drainage AT a . . . . oottt et e e e SO ettt 2,255
Reservoir:
Elevation
Streambed at dam . ... ... . L ' X3 460.0
Debris pool . . ... L ' X3 490.0
BUFfer POOL . . . .. oM 494.0
SPIlIWay Crest . . . ..o oMl 543.0
Spillway Design Surcharge Level (1941) . ... . ...ttt i oM 556.0
Revised Standard Project FIood (1969) . .. ... ...\ttt oM 558.7
Topofdam . ... L, M 566.0
Revised Probable Maximum- Flood (1969) .. ...t oM 572.7**
Area
Debris OOl . . . .o ACTES v vttt ettt 917.7
BUFfer POOL . . . .o ACTES v v vttt ettt 1,294.0
SPIlIWaY CreSt . . oo BCTES v v vttt et 6,630.0
Spillway design surcharge Level (1941) .. ...ttt e ACTES v v vttt ettt 8,769.5
Revised Standard Project FI0od (1969) . ... ... ...ttt ACTES v v vttt ettt 9,295.4
Top ofdam . ..o ACTES v vttt ettt 10,885.0
Revised Probable Maximum Flood (1969) . .............. i BCTES . o o e e ettt e 12,350.0**
Capacity, gross (March 1980 Survey)
Debris ool . . ..o e L 4,474 (0.04*)
BUFfer POOL . . . .o e AC-Tt. 8,915 (0.07%)
SPIIWAY CreSt . . oo AC-Tt. 196,235 (1.63*)
Spillway design surcharge Level (1941) .. ... ittt e AC-Tt. 295,581 (2.46%)
Revised Standard Project FI0od (1969) . . ... ...ttt e AC-Tt. 319,967 (2.66%)
Top ofdam . ..o AC-Tt. 393,806 (3.27-)
Revised Probable Maximum Flood (1969) ... ...t e aC-ft. 444,000 (3.69%)**
Allowance for sediment (50 Year) . . ... ..ot AC-Tt . 12,000 (0.10*)
[T e Y/ - Earth-fill
Height above original streambed . .. ... e L 106
Toplength . ..o LS 2,280
TOP WAt . o L 30
Design Freeboard (1941) . . .. ..ottt L PP 10
SRV AY: = TP . . . Ungated ogee
Crestlength . . ... LS 1,000
Crestelevation . . ... ... R M 543
Design surcharge (1941) . .. ..ottt e L 13
Design discharge (1941) . . . ..ottt CFS 181,000
Outlets:
Uncontrolled (NOTE: Both uncontrolled outlets are plugged)
NUMDBEE ANG SIZE . . o o ottt e e ettt e e e e e e e e e e 2-5.5" diameter
Entrance invertelevation . . ............. R M 462
Controlled
G By . . . oo Vertical lift
NUMDBEE AN SIZE . . . . 6- 7'W x 12'H
Entrance invert elevation . . .. ... .. .. B, M 460
Conduits
NUMDEE AN SIZE . . . . 2-13.5W x 13.5B
Length .. L P 750
Maximum capacity at spillway crest. . ... CfS 17,000
Regulated capacity at spillway Crest . . . ...t e CFS e 5,000
Revised Standard Project Flood (1969):
Duration (inflow) . . ... ..o DAY S .« vt e 4
Total VOIUME . . ..o ac-ft. . 574,000 (4.77%)
Maximum Water Surface Elevation . . ............ .. oM e 558.71
INFIOW PEAK . . . o oo CfS e 317,000
OULFIOW PEAK . . . .ottt e CfS 239,000
Revised Probable Maximum Flood (1969):
Duration (Inflow) . . ... ..o DAY . . 6**
Total VOIUME . .o e e ac-ft. ... 1,543,000 (13.05*)**
Maximum Water Surface Elevation . . ........... .. .. i oMl 572.71**
INFlOW PeaK . . . oo e CfS e 700,000**
OULFIOW PEAK . . . .ot CfS e 617,000%*
Historic maximums:
Maximum discharge on record ... ... ...ttt CfS 5,992
DA . . . . 2-22-80
Maximum water surface elevation . . .......... .. .. . oMl 528.0
DA . . .. 2-22-80
Maximum inflow (1 hour @Verage) . . . .. ..o oo et s CFS 76,918
DA . . . . 1-25-69

* inches of runoff over watershed
** NOTE: Dam is over-topped



EXHIBIT C

Finding of No Significant Impact (FONSI)



DEPARTMENT OF THE ARMY
10S ANGELES DISTRICT CORPS OF ENGINEERS
FINDING OF NO SIGNIFICANT IMPACT |
CARBON CANYON DaM WATER CONTROL MANU%L

ORANGE COUNTY, CALIFORNIA

I have reviewed the attached Environmental Assessment (EA)
prepared for the Carbon Canyon Dam Water Control Manual Project,
Orange Countv, California. The current Water Control Manual
{WCM) was revised in 1989 to allow for increasing flood elevation
levels within the basin due to urbanization. The gate operation
will still allow for 1,000 cubic feet per second (cfs) tc pass
through the cutlet works based on an authorized release schedule,
while not exceeding the capacity of the downstream channel.

No majcr physical or regulation constraints exist at the
project. ©Notable changes, however, have taken place or keen
made in the rast, mainly regarding sedimentation and cloccging of
gates from cebris. Revisions to the reservoir regulatlcn
schedule have been made to alleviate sedimentation problems in
the vicinity of the gates and trash rack. Originally bcth gates
remained clcsed during normal standby operations. This prevented
the occurrence of small stagnant poecls at the outlets, as well as
reducing sediment build up and gate corrosion, and preoviced for
an easier silt cleaning operation at the intake channel. Gate
openings were alternated.

During falling stages, the original schedule called for a
progressive gate clesing from elevation 425 feet to the gate sill
elevation of 403 feet. The schedule was revised to keep both
gates set at 0.9 feet during falling stages below elevation 425
feet so that the reservoir could be drained more rapidly.

I have considered possible impacts of implementation of the
revised WCM on the environment, 1nclud1ng those, associated with
significant resources as discussed in the Environmentzal
Assessment. No significant adverse impact to vegetation or
wildlife at Carbon Canyon Dam will occur. Riparian and other
habitats have been subjected to inundation under the previous
operations schedule. These habitats will be susceptible to
inundation of slightly greater depth and duration under the
revised WCM. Under the proposed revisions, water surface
elevation levels for a short period of tlme will generally be
0.4 to 3.9 feet greater than under existing conditions. TFor any




given flood event this increased inundation will affect less than
two additicnal acres of habitat in the basin; therefore, no

significant adverse impacts will be associated with the revised
schedule.

Inplementation of the revised WCM will not affect the

continued existence of any endangered or threatened wildlife or
rlant species.

The historic trash dump located within the debris poeol has
been previcusly subjected to temporary inundation and has not
been affected. This situation only occurs in perieds of extreme

flooding ccrnditions. Impacts to the trash dump are not expected
to cccur.

I have considered the available information contained in the
EA, and it is my determination that the proposed project will not’
result in a significant effect on the existing envircnment.
Therefore, rreparation of an Environmental Impact Statement (EIS)

74 ﬁf{ 70 ,,.?(t{é/ ’/ %41/(/ '

DATE CHARLES S . THOMAS

Colonel, Corps of Engineers
District Engineer

Ny




EXHTBIT D

Chain of Correspondence for Approval of Water Control Manual



CESPD-ED-W (CESPL-ED-HR/22 Feb 90) (1110-2-240b) 1st End Krhoun/dh
705-1433
SUBJECT: Carbon Ca@ﬁon Draft Water Control Manual

DA, South Pacific Division, Corps of Engineers, 630 Sansome Street, Room
720, San Francisco, Calif 94111-2206 $0 APR 168

[/ =W

FOR Commander, Los Angeles District, ATTN: CESPL-ED-HR

1. Subject manual has been reviewed and two editorial comments were
furnished to Mr. Robert Stuart in a FONECON on 24 April 1990, The
manuzl is approved for final printing. Please furnish this office four
copies of the final manual.

2. It is noted that the manual indicates that there is a sediment
deposition rate into the reservoir which has been greater than the
design rate. The District should take appropriate action to ensure the
sediment buildup does not impact the available flood control space.

3. 1In addition, this office is concerned that the emergency
communications capability of Carbon Canyon Dam and the other Corps dam
tenders are somewhat limited. The District should provide hand-held
radios to each project. These hand-held radios should provide not only
the capability to communicate with each other, but they should provide
the ability to communicate with appropriate local authorities (Police,
etc.). This would greatly improve upon the present system which allows
only radio communication with the district office and back-up consisting
of telephone,

FOR THE COMMANDER:

wd encl AY K. SOPER

Director of Engineering




DEPARTMENT OF THE ARMY

LOE ANCGELES DISTRICT, CORPE DF ENDINELRS
PO BOX 2N
LOS ANGELES, CALIFORMIA 90053-1325

iy TO
AT TLNTION OF

CESPL-ED-HR (1110-2-240b) " 22 February 1990
MEMORANDUM FOR Commander, South Pacific Divieion

Attn: CESPL-ED-W (Frank Krhoun)
SUBJECT: Carbon Canyon Draft Water Control Manual
1. Enclosed are three copies of the Carbon Canyon Dam Draft Water Control
Manual prepared in accordance with ETL 1110-2-251.
2. The Finding of No Significant Impact (FONSI) and the Environmental
Assessment for the Water Control Manual are being finalized and will be

transmitted to you before March, 1990,

3. If there are any questions, please contact Boniface Bigormia of the
Reservoir Regulation Unit at (213)894-6916,

ROBERT E. Kﬁffg;, PE ;
Chief, Engineering Division

FOR THE COMMANDER:

Encl



