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MANUAL

FOR
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STORACE

AT

TW TCHELL DAM AND RESERVO R
SANTA MARI A RI VER AND TRI BUTARI ES, CALI F.

GENERAL

1. Introduction.--This reservoir regulation manual, which
prescribes the use of storage allocated for flood control at
Twi tchel | Dam and Reservoir was prepared in accordance with
i nstructions contained in Engineering Regulation 1110-2-240, dated 8
Decenber 1958, and Civil Wrks Engi neering Manual 1110-2-3600, dated
25 May 1959, issued by the Ofice, Chief of Engineers. These
publications prescribe in part that a reservoir regul ati on nmanual
will be prepared for each reservoir subject to the provisions of
Section 7 of the Flood Control Act of 1944. That Act states that
"***Horeafter, it shall be the duty of the Secretary of War to
prescribe regul ations for use of storage allocated for flood contro
or navigation at all reservoirs, constructed wholly or in part with
Federal funds .***” A copy of the official flood-control regulations
for Twitchell Dam and Reservoir is contained in appendix A of this
manual .

2. The nmanual has been divided into a general section
contai ning, descriptive infornmation pertaining to the overall project
and an operation section in which details concerning the actual plan
of operation are presented. A considerable portion of the material
used in the preparation of this manual was supplied by the U S
Bureau of Reclamation offices in Denver, Colo., and Sacranento,
Calif.

3. Ceneral description.--Twitchell Dam and Reservoir (formerly
Vaquero Dam and Reservoir) is a nultiple-purpose structure for water
conservation and fl ood control, which is | ocated on the Cuyama River
7 airline mles northeast of Santa Maria, Calif., in the Santa Maria
Ri ver basin.(see pls. 1 and 2). The dam was conpl eted i n Decenber
1958. The drai nage area above Twi tchell Dam conprises 1,125 square
mles of the 1,845 square niles in the Santa Maria River basin. The
Santa Maria River is formed by the confluence of the Cuyama and
Si squoc Rivers. Al of these rivers flow generally westward
Downstream from t he confl uence, the basin includes the plain along
the Santa Maria River, the Ni pono Upland to the north, and the Orcutt
Upl and to the south. The Sol omon and Casmalia Hills,



ranging in elevation fromb500 to 1,600 feet, are along the southern
boundary; and a |l ow divide is along the northern boundary. The soi
in the valley is conposed of alluviumand terrace deposits. The
riverwash area, which includes deposits of sand and gravel is very
pervious. This area contains irrigated farm and, raising both field
and garden crops. The principal cities |ocated bel ow the confl uence
are Santa Maria, Betteravia, and Guadal upe. The | argest of these,
Santa Maria, had a popul ati on of about 15,000 in 1958. Residenti al
and comerci al devel opnent is expanding rapidly in the Santa Mria
Ri ver Vall ey.

4. The drai nage area of the Cuyama River, 1,147 square mles
the larger of the two rivers that conbine to formthe Santa Maria
River, is bounded on the northeast, by the barren Caliente Muntains,
whose average crest elevation is about 4,000 feet. The Sierra Madre
Mount ai ns on the south and sout hwest have an average crest el evation
of about 5,500 feet, and separate the drai nage areas of the Cuyana
and Sisquoc Rivers. Scattered conifers are found in the higher
el evations, and brush and grass are conmon on the | ower slopes. Parts
of the area are frequently denuded by fire. Between these two ranges
of mountains is the broad Cuyama Valley. The upper Cuyamm area
consi sts of sedinmentary and alluvial deposits of gravels, clays,
shal es, and sandstones. The riverwash area includes deposits of sand
and gravel. The valley and riverwash areas are very pervious. About
27 mles downstream of the |ower end of the Cuyama Valley proper, the
river enters a narrow steep-sided canyon, through which it flows for
about 36 mles to its confluence with the Sisquoc River. Al anps Creek
and Huasna River, the two largest tributaries of Cuyama River, drain
this | ower nountai nous area

5. The Sisquoc River (drainage area 483 sq. niles), drains the
rugged nountai nous area of the Sierra Madre range, which is adjacent
to and south of the Cuyana River drai nage area. The San Raf ael
Mount ai ns, form ng the southern boundary of the Sisquoc River basin,
have an average crest elevation of about 5,000 feet. These nount ai ns,
which are nostly sedinentary in origin, consist of shales, gravels,
and alluvium A dense cover of conifers is in the higher elevations;
live oak, brush, and grass are comon on the | ower slopes; and
deci duous trees, are along the streanms. Parts of the area are
frequently denuded by fire.

6. Hydroneteorol ogi cal characteristics.--The climte of the
Santa Maria River basin is generally mld. Extremes of tenperature
are rare in the valley parts of the basin, but the tenperature
variation increases with elevation. Prevailing wi nds, fromthe
Pacific, are generally light to noderate; the highest velocities
occur during the spring. Mean seasonal precipitation (July-June),
ranges from about 11 inches on the coast to nore than 35 inches in
t he higher nountains (see pl. 3). About 90 percent of the
preci pitation occurs during the nonths of Novenber to April,
inclusive. Precipitation occurs in the formof rain, except for
occasi onal



light snowfall in nountain areas. Summaries of clinmatol ogical data
for Santa Maria, Calif., And for Cuyama, Calif., are given in tables
1 and 2. The locations of these stations are shown on plate 4.

7. Most stormprecipitation in the drainage area results from
general winter storms that are associated with extratropical cyclones
of North Pacific origin. During the winter season (Novemrber-April),
such storns nmove south over the ocean and then inland to southern
California, and result in precipitation over |arge areas. Mjor
storms, which consist of one or nore cyclonic disturbances,
occasionally last 4 days or nore. During najor storns, rainfall rates
of flood-produci ng magni tude have extended over periods ranging from
a few hours to about 2 days. The greatest floods of record in the
drai nage area have resulted fromthis type of storm Cccasionally in
the wi nter season, neteorologic conditions result in random
occurrences of unusually heavy but brief rainfall of the thunderstorm
type. The duration of-heavy intensities during these occurrences is
sel dom nore than 2 hours and rarely nore than 3 hours. In sumer,
rainfall associated with tropical cyclones has occurred in this
regi on, but such occurrences are infrequent and relatively
uni nportant in the flood history of the drai nage area. Sunmer
t hunderstorns are not unconmmon, but the anmount of rainfall in such
stornms in the area is relatively mnor.

8. Runoff and fl oods.--Floods resulting fromrainfall constitute
nearly all of the annual runoff in the Santa Maria River basin.
I nasmuch as only occasi onal snowfall occurs, runoff due to snownelt
is of minor consequence. Records of streanflow in the Santa Maria
Ri ver basin are inconplete and no records exist for Twitchell dam
site. At the present time, seven streamgaging stations are in
operation in the Santa Maria River basin. Table 3 sunmarizes the
extent of available records at these stations, and their |ocations
are shown on plate 4. Runoff data for five of these stations
pertinent to the operation of Twitchell Reservoir, are given in
tables 4 through 8. The station on the Santa Maria River at
Guadal upe, Calif., measures runoff frompractically the entire Santa
Maria River basin. Peak discharges at this station for the flood
years 1941, 1943, 1952, and 1958 were 14, 700, 13,800, 23,800, and
21,500 cubic feet per second, respectively. Zero flow has occurred
nunerous tinmes at this station

9. Historical accounts and records of floods that have occurred
in the Santa Maria River basin are |acking. However, a study of
hi storical accounts and records of floods that have occurred in
adj acent basins indicate that severe floods occurred in the years
1862, 1868, 1884, 1886, 1909, and 1914. The peak di scharge for the
1909 fl ood was estinmated at 100, 000, cubic feet per second on the
Santa Maria River at Guadal upe.

10. Fl ood dammges. --Few nonetary esti mates of damages from past
floods in the Santa Maria River basin are avail able. Records,



however, indicate that floods have caused extensive danage to
agricultural land and to residential, highway, and railroad property.
A map of the area subject to overflow for an occurrence of the
standard project flood prior to inprovenments is shown on plate 5.
Along the Santa Maria River, floods have caused danage of nmjor
proportions by cutting streanbanks and changi ng the shape and

| ocation of the channels, danaging, or destroying conmunication and
transportation facilities and inundating rural and urban property.
During large fl oods, the channel has become badly silted, thereby
decreasing its carrying capacity. The nost recent floods that have
occurred in the Santa Maria River basin, those of January 1952 and
April 1958, have caused estimated damages of $250,000 and $110, 000,
respectively.

11. Completion of the plan of flood-control inprovenents, which
conprise flood regulation at Twitchell Dam and Reservoir and the
Santa Maria River and Bradl ey Canyon | evees, as subsequently
descri bed, provides for nearly conplete protection to about 26,000
acres of the 32,400-acre overflow area from floods up to the
magni t ude of the standard project flood. This area of 26,000 acres,

i ncl udes about 18,700 acres of cultivated | and, nost of the city of
Santa Maria and part of the city of Guadal upe. An unprotected area of
6,400 acres, including about 1,000 acres of farm and west of

CGuadal upe, Calif., and downstreamfromthe | evees, together wth
streanbed and wastel and al ong the 22-nmile reach of the Santa Maria
River from Fugler Point to the Pacific Ccean will exist with the
conpl etion of the project. Levee protection was not econonically
justified for this area.

12. Authorization.--The plan for flood-control inprovenments in
the Santa Maria River was set forth in House Document 400, 83d
Congress, 2d session, dated 24 May 1954. This plan provided for a
mul ti pl e- purpose reservoir for water conservation and flood contro
at the Vaquero (Twitchell) site, on the Cuyama River, and | evee and
channel inprovenents along the Santa Maria River and Bradl ey Canyon.
The construction of Twitchell Dam was authorized by Public Law 774,
83d Congress, 2d session, which was passed by Congress 3 Septenber
1954, and authorized the Secretary of the Interior to construct the
project for irrigation and the conservation of water, flood control
and for other purposes, on the Santa Maria River, Calif. The Bureau
of Recl amation began construction of Twitchell Damin July 1956 and
conpl eted construction in Decenber 1958. The Board of Geographic
Names, Departnent of the Interior, approved the changing of the nane
of Vaquero Damto Twitchell Dam and Vaquero Reservoir to Tw tchel
Reservoir effective 6 Septenber 1957.

13. The plan for flood-control inprovenents to protect the over-
fl ow areas downstream from Twi t chel | Dam al ong the Santa Maria River
was approved 3 Septenber 1954 by Act of Congress, Public Law 780, 83d
Congress, 2d session. The principal features of this plan are the
construction of revetted | evees and channel clearing under the super-
vision of the Chief of Engineers. Construction of this project began
in April 1959 and is scheduled to be conpleted in Decenber 1961



14. COverall project.--The overall project consists of Twi tchell
Dam a multipl e-purpose structure for water conservation and fl ood
control, located at river nmile 8.0 on the Cuyana River, and |l evee and
channel inprovenents along the Santa Maria River and Bradl ey Canyon.
Twi tchel | Dam was desi gned and constructed by the U S. Bureau of
Recl amati on. The fl ood-control storage allocation and fl ood-control
operation, were prescribed by the Corps of Engineers. Agreenent was
reached between the Bureau of Reclamation and the Corps of Engi neers
on the allocation for sedi ment deposition. The | evee and channe
i mprovenents along the Santa Maria River were designed by the Corps
of Engi neers and that organization is the construction agency for
t hese i nprovenents.

15. Twitchell Damis a zoned-earth damw th a maxi num hei ght of
216 feet above the Cuyama River. The crest of the dam at el evation
692 is 1,800 feet |Iong. The enmbanknent is constructed of three zones;
an inpervious central zone flanked by a pervious zone both upstream
and downstream and a m scell aneous zone in the downstreamtoe. A
25-foot deep cutoff trench is provided under the inpervious zone. The
general plan and sections of Twitchell Dam are shown on plate 6. The
spillway (see pl. 7), located in the right abutnment, is an ungated
conduit type and consists of a rounded entrance with a | evel 50-foot
uncontroll ed crest at elevation 651.5, connecting with a 23-foot
di amet er di scharge tunnel. The tunnel will flow full when reservoir
wat er surface el evation reaches 618.5. The outlet works (see pl. 8)
are located in the right abutnment of the dam and di scharge directly
into the Cuyama River. They consist of (a) an intake structure with
invert elevation at 504; (b) a 15.0 foot dianeter upstream pressure
conduit with a 5.0 by 11.0-foot intake port having an invert at
el evation 474; (c) a 15.0-foot di aneter upstream pressure tunnel; (d)
a gate chanber with access shaft and control house; (e) a 19.0- by
17.0-foot downstream free flow tunnel; and (f) an open chute and
stilling basin. Two tandempairs of 7.0- by 12.0-foot outlet gates
are located in the outlet works gate chanber. The upstream gates are
normal |y wi de open and function as guard gates. The downstream gates
are operated for regulation of flow.

16. The reservoir at spillway crest elevation 651.5 has an area
of 3,690 acres and a gross capacity of 240,120 acre-feet. The outl et
di scharges 12, 700 cubic feet per second at spillway crest (low port
assuned bl ocked). At top of dam elevation 692.0, the reservoir has
an area of 5,700 acres and a gross capacity of 426,000 acre-feet. At
that el evation, the spillway capacity is 28,000 cubic feet per second
and the outlet capacity is 14,000 cubic feet per second. Table 9
lists pertinent data for Twitchell Dam and Reservoir. Curves givVving
area and capacity, outlet discharge (low port bl ocked), outlet
di scharge (low port open), and spillway discharge are shown on pl ates
9 through 12, respectively. A tabulation of areas and gross
capacities are given in table 10.



17. The Santa Maria Valley inprovenents provide for about 17
nmles of levee along the left bank of the Santa Maria River from
Fugler Point to State H ghway No. 1 bridge at Guadal upe; about 5
mles of levee along the right bank of the Santa Maria River froma
poi nt about 1-1/4 niles downstreamfrom U S. H ghway No. 101 to a
poi nt about 1-1/2 niles upstream fromthe Southern Pacific Railroad
bri dge at Guadal upe; and channel clearing from Fugler Point to the
Pacific Ccean. The Bradl ey Canyon i nprovenents will consist of about
1.8 miles of channel and revetted | evees fromthe nouth of Bradley
Canyon to the Santa Maria River. The |left side of the channel would
be a revetted levee and the right side would be formed by excavating
the natural ground to a slope of 1 on 4. Table 11 lists pertinent
data for the Santa Maria Valley | evees and channel inprovenents. The
| ocations of the |levees are shown on plate 5 and desi gn di scharges
are shown on plate 13.

18. Changes to House Docunent plan.--The current plan for flood-
control inprovenents in the Santa Maria River basin described under
"Overall project"” differs fromthe project-docunent plan given in
House Docunent 400. The principal differences are as foll ows:

(a) The top of the dam was raised fromelevation 660.0 to
el evation 692.0 increasing the total storage from 153,250 acre-feet,
to 426,000 acre-feet. A 150-foot gated spillway with crest at
el evation 609.5 having three 50- by 34-foot radial gates was changed
to an ungated tunnel spillway with rounded entrance incorporating a
| evel 50-foot, ogee-type crest at elevation 651.5. In lieu of the
gated spillway for control of flood flows, as described in the
proj ect-docunent plan, the outlet works with slide gates are used.

(b) Although the allocation of flood-control storage space in
Twi tchell Reservoir remains the same at 89,000 acre-feet, the 80,000
acre-feet of capacity for water conservation was increased to 110, 000
acre-feet and the sedi nent storage was reduced from 45,000 acre-feet
to 40,000 acre-feet.

(c) The capacity of the downstream | evees at Fugl er Point was
i ncreased from 150, 000 cubic feet per second to 160,000 cubic feet
per second.

19. Hydrol ogi c basis of design.—Fhe reservoir design flood for
Twi tchel | Dam has an infl ow Peak of 95,000 cubic feet per second and
a maxi mum 1-day vol une of 107,500 acre-feet. Estimates of the
magni t ude of the flood were based on the unit-hydrograph nethod using
(a) the runoff that would have resulted fromthe storm of January
1943 if the center of the stormhad occurred over the basin above the
dam and if the ground conditions had been conducive to fairly high
rates of runoff; (b) an average infiltration rate of 0.30 inch per
hour for the upper-Cuyana River basin and 0.20 inch per hour for the
remai nder of the drainage area; (c) variable base flow for nountain
and foothil




areas; (d) channel percolation rate of 1-1/2 cubic feet per second
per wetted acre for upper Cuyama River area; and (e) negligible
effect from snowrel t.

20. The spillway crest elevation for Twitchell Dam was
established at elevation 651.5 by the U S. Bureau of Reclanation,
based on a gross storage requirement of 239,000 acre-feet consisting
of 40,000 acre-feet for sedinmentation, 110,000 acre-feet for
conservation, and 89,000 acre-feet for flood control

21. The spillway design flood devel oped by the U S. Bureau of
Recl amati on has a peak inflow of 120,000 cubic feet per second and a
total runoff volume (72 hours) of 368,000 acre-feet. Estimates of the
magni t ude of the flood were based on the unit-hydrograph nethod using
(a) runoff that would have resulted fromthe stormof January 1943 if
the center of the storm had occurred over the basin above the dam
when the ground conditions were conducive to maxi mumrunoff, and if
t he observed noisture and wi nd val ues were increased to a nmaxi num
(b) an infiltration rate varying fromO0.30 inch per hour to 0.20 inch
per hour for the upper Cuyama River basin and 0.20 inch per hour to
0.10 inch per hour for the rest of the drainage area; (c) a maxi num
base flow of 4,000 cubic feet per second; and (d) negligible effect
from snownel t.

22. The height of the dam was determined by the U S. Bureau of
Recl amation after routing their spillway design flood through the
reservoir. The routing was based on the assunption that the reservoir
wat er surface was at el evation 623 (conservation pool) at the
begi nning of the flood. Inflow was passed through the outlets up to
2,000 cubic feet per second and this discharge was nai ntai ned unti
the reservoir reached elevation 649.5. At this elevation, rel eases
were uniformy increased to the capacity of the outlet works. A
maxi mum wat er - surface el evation of 686.5 was attained and the top of
the dam was established at el evation 692.

23. The standard project flood which was used for the design of
the Santa Maria Valley | evees has a peak flow of 160,000 cubic feet
per second. The devel opnent of the flood is identical to the
devel opnent of the reservoir design flood, with the exception that
the design stormwas centered over the Sisquoc River area and the
uncontroll ed area bel ow Twi tchel |l Dam

24. The standard project flood for Bradl ey Canyon | evees has a
peak flow of 9,000 cubic feet per second above the confluence wth
the Santa Maria River. Estinates of the nagnitude of the flood were
based on (a) runoff that would result fromthe thunderstorm of March
1943, which occurred in the Los Angeles area, if that storm had
occurred over the Bradl ey Canyon area (on the basis of studies
i ndi cating that dewpoint tenperature decreases with an increase in
| atitude, precipitation ambunts were decreased 10 percent), and if



the ground conditions had been conducive to fairly high rates of
runoff; (b) constant infiltration rate of 0.20 inch per hour; and (c)
constant base flow

25. Sedi nentation.--The anpbunt of sedi nent expected to be
deposited in Twitchell Reservoir was determined by the U S. Bureau
of Reclamation on the basis of an analysis of runoff sanples. A
rel ati onshi p between sedi nent | oad and di scharge was devel oped, and
using a flowduration curve, a long term sedi nent yield was
determined. It was estimated that 400 acre-feet of sedinent per year
woul d be deposited. Under the assunption that this rate of deposition
woul d continue during the 100-year period follow ng conpletion of the
dam 40,000 acre-feet of storage was allocated to sedinmentation. It

was assumed that this sedinment would fill the reservoir to elevation
504 at the end of a 100-year period. It is anticipated that the
Regi onal Director of the Bureau of Reclamation will, at reasonable

interval s, make necessary field surveys and office studies to prepare
estimates of the volunme and | ocation of sedinent deposits in the
reservoir. If the results of such studies show that the 40,000
acre-feet of storage allocated to sedi nentati on has been depl et ed,
and the net storage initially allocated to flood control (89, 000
acre-feet) or conservation (110,000 acre-feet), respectively, is
reduced by an anount exceeding, 10 percent of the allocation for

ei ther purpose, the operating plan described herein with respect to
storage all ocations shall be reviewed with the view of reestablishing
an equitable distribution between the primary reservoir uses.

OPERATI ON

26. Project-docunent operation plan.--The plan of operation for
Twi tchell Dam as set forth in House Docunent No. 400, 83d Congress,
2d session, is described in detail in appendix 3 of the Corps' report
titled "Report on Survey, Flood Control, Santa Maria River and
Tributaries, California" and dated 10 February 1953. That plan
provided for a conservation pool to be devel oped to elevation 612.0
at the start of a flood. Qutflow would then be made equal to inflow
to 2,000 cubic feet per second. The outflow woul d then be naintained
at 2,000 cubic feet per second until the water surface reached
el evation 641.5. Above this elevation the outflow would be increased
23,700 cubic feet per second for each foot of rise in water-surface
el evation. The spillway gates woul d be wi de open at water-surface
el evation 646.5. Under this operation plan, the reservoir design
flood at Twitchell Damwi th a peak inflow of 95,000 cubic feet per
second woul d be reduced to a peak outflow of 43,000 cubic feet per
second. The standard project flood on the Santa Maria River at Fugler
Poi nt woul d be reduced from an uncontroll ed peak of 230,000 cubic
feet per second to a peak of 150,000 cubic feet per second.

27. Fl ood-operation plan.--Extensive changes in the design of
Twi tchel | Dam since the project was authorized have resulted in




devel opnent of a revised fl ood-operation plan. The gate operation
schedule for this plan is given in table 12. In this plan, the | ow
port is assuned bl ocked and the outlet gates renmain closed until a
conservation pool is developed to el evation 623. Between el evations
623 and 624, the outlet discharge is increased in steps until the
outlet gates are fully opened and di schargi ng 11,630 cubic feet per
second. Above el evation 624.0, the outlet gates remain fully opened.
For optinum conservation of spillway surcharge space in nmaxi numtype
floods, the outlet discharge is not transferred to the spillway. The
same schedule is used for rising and falling stages.

28. Wth the outlet gates fully opened, a discharge of 12,700
cubic feet per second is attained at spillway crest. This discharge
causes no danage in flow ng through the narrow undevel oped vall ey
extending fromthe damto Fugler Point. The uninproved channel reach
from Guadal upe to the ocean will also carry the nmaxi mumrel ease from
t he dam wi t hout damage. However, as previously stated, it is not
econonmically feasible to inprove this reach to carry the 150, 000
cubic feet per second peak that would result froma channel design
fl ood.

29. Routing the reservoir design fl ood.--The reservoir design
(standard project) flood devel oped by the Corps of Engineers was
routed through Twitchell Reservoir under the flood-operation plan. It
was assuned that the reservoir water surface was at el evation 623
(top of conservation pool) and the |l ow port blocked at the start of
the routing. A plot of this routing is shown on plate 14. The peak
i nfl ow of 95,000 cubic feet per second is reduced to a peak outflow
of 12,700 cubic feet per second and a water-surface el evation of
651. 3 i s reached.

30. Routing the spillway design flood.--The spillway design
flood devel oped by the U S. Bureau of Reclamation was routed through
Twi tchell Reservoir under the flood-operation plan. It was assuned
that the reservoir water surface was at el evation 623 (top of
conservation pool) and the |ow port blocked at the start of the
flood. A plot of this routing is shown on plate 15. The peak infl ow
of 120,000 cubic feet per second is reduced to a peak outfl ow of
39, 700 cubic feet per second and a water-surface el evation of 683.9
i s reached.

31. Channel design flood at Fugler Point.--For the channe
design (standard project) flood at Fugler Point (based on centering
the January 1943 storm bel ow Twitchell Dam), the outflow fromthe dam
under the fl ood-operation plan was routed to Fugler Point and
conbined with the discharges fromthe Cuyama River bel ow the dam and
fromthe Sisquoc River as shown on plate 16. A peak discharge of
160, 000 culbic feet per second was obtained at Fugler Point.

32. Conservation operation.--At the present tine the
conservation storage in Twitchell Reservoir consists of 151,050
acre-feet below el evati on 623 includi ng 40,000 acre-feet for
sedi ment ati on.




Fl oodwat ers are retai ned bel ow el evati on 623 for subsequent rel ease
at the percolation capacity of the downstream channel, which is esti-
mated to be 300 cubic feet per second or |ess.

33. Organization for flood-control operation.--The organization
for effecting the flood-control operation of Twitchell Damis shown
on plate 17. The names and tel ephone nunbers of key personnel are
shown on plate 18. The Regional Director, Region 2, U S. Bureau of
Recl amation, is charged with the responsibility for the actual
flood-control operation of Twitchell Dam He is required to keep the
District Engineer, US. Arny Engineer District, Los Angeles,
currently advi sed of hydrol ogic and hydraulic data for the Santa
Maria River basin and Twitchell Dam Specifically, such data wll
i nclude: (a) precipitation anounts, (b) streanflow at critical
| ocations, and (c) reservoir inflow, outflow and storage. During
normal periods, this information is transmtted by mail, but during
energenci es, tel ephone or telegraph is used. The information received
fromthe Bureau of Reclamation is analyzed in the Control G oup,
under the supervision of the chief, Hydraulic Operations Section.

34. Operation and mai ntenance of the Santa Maria project were
transferred by contract fromthe U S. Bureau of Reclamation to the
Santa Barbara County Water Agency, which agency in turn transferred
t he operation and mai ntenance of Twitchell Damto the Santa Maria
Wat er Conservation District.

35. Modification of flood-control regulations.--The District
Engi neer, U. S. Engineer District, Los Angeles, nay tenporarily nodify
the flood-control regulations for Twitchell Dam (appendix A), if
necessary, in time of energency. Requests for and action on such
nodi fi cati on may be nade by any avail abl e means of comunication to
the Regional Director, Region 2, U S. Bureau of Reclamation, and the
action taken shall be confirnmed in witing under date of the sane day
to the office of the Regional Director. In the event of danger of
maj or damage to or failure of the downstream | evee system the Santa
Maria Vall ey Water Conservation District may tenporarily adjust
rel eases required by the flood-control regul ati ons upon request of
the county of Santa Barbara, pending action by the District Engi neer
on the request for approval of such adjustnent. The county of Santa
Barbara is the agency responsible for the operati on and nmi nt enance
of the | evee system Reconmendations for revision of the flood -
control regulations will be nade to the Secretary of the Arny upon
nmut ual agreenent of the Corps of Engineers and the Bureau of
Recl amati on.
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Table 1

fyvvy g

. ,.mfz5*‘.;"3553'—"5}k33“fi5.&‘.¥.;;,/%!;’
Summary of climatological deta at Santa Maria (public airport), Senta Meria
River and tributaries, Calif.*

Temperature Precipitation

Mean :  Record Record Mean . Meximum ; Minimum
monthly : highest lowest : monthly : monthly : monthly

Month f i}

-
as ool s

:  Degrees : Degrees Degrees : :

: Fehrenheit : Fehrenheit : Fahrenpheit : Inches : Inches : Inches
JeNeessat 50.4 82 . 22 2.71 : 5.88 : 0.01
Febeeseo: 51.8 : 87 : 24 . 2.47 5.18 T
MBY.eoee: 54,0 : 88 : 29 : 2.29 : 4,68 : T
ADreceas: 55.8 o7 : 31 : 1.20 : y.24 . .07
MEYeraoo: 57.7 : 93 : 3k .32 1.03 : T
June.ese: 60.1 : 95 36 : b g 26 : T
JUYeeee: 62,2 : 104 L3 . .03 : 62 T
Mgeeass: 62.4 93 : 43 .03 I A T
SeDeeses: 62.1 : 102 : 36 : Jd2 ¢ 1.57 : T
Octieeas: 60.0 : 103 : 30 : .62 : 1.18 : 7
HOVesoas: 56.4 93 : 25 : 94 3.41 0
DeCevasst 52.4 90 : 26 : 2.61 : 4.82 .16
Period : : : : : :

of 57.1 : : 0L 22 : ¥¥13.48 5.88 : 0
record : : : : : :

* Ietitude 34° 54' N.; longitude 1200 27' W.; elevation 238 feet above
mean sea level (see pl. k).
#* Mean seasonal.
Noteo“"'
1. Period of record for maxirmm and minimm temperature and precipi-
tation velues 16 years. Period of record for mean temperature and precipi-
tation values 30 years (1921-50). "T" represents trace.

2. Greatest snowfall reported during 1l6-year record was a trace.
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Table 2

Sumary of climatological date at Cuyama, Santa Meris River end tributaries,

Calif,.*
X Tempersature Precipitation
Month S~ Record Record  :  Mean : Veximm 1 Vinitmm
nmonthly highest lowest : monthly : monthly : monthly
Degrees Degrees : Degrees : ; :
Fehrepheit : Fehrenheit : Fehrenheit : Inches : TInches : Inches
Jefees et k3.2 : 79 : 7 : 1.09 : 3.47 T
Febesoue: L6.1 : 81 : 15 : .67 : 2.08 : 0.08
MB.I‘.....: )"‘7.)’:' . 8)'1‘ M 19 . lnls H 3.13 H .03
ApTeeaes: 54.6 92 : 22 .51 : 97 0
MEYeeooa: 60.3 : 102 : 27 21 .92 0
JuNBeae.: 67.0 : 108 : 32 : .03 : .25 0
JUlYeuoo Th.6 109 : 39 : .01 : 07 0
Ageeaae: 73.0 : 108 : 36 : .03 : .25 0
SePecese: 9.1 : 109 12 : .28 : 2.99 0
Octeseea: 58.2 : 98 21 27 1.27 : 0
NOVesess: 50.L 89 : 15 .5h 2.58 : 0
DeCasesst 45,6 87 : 11 95 2.9% 0
Feriod : ; : : :
of 57.5 : 109 T« *¥5,72 3.47 : o}
record : : : : :

# Ietitude 34° 56' W.; longitude 1199 37' W.; elevation 2,240 feet mbove

meap sea level (see pl. 4).
¥*% Mean seasonal,

Note,~--Period of record 14 years (1945-58).
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Teble 3
Existing streem-gaging stations and pertinent date, Santa Maria River and
tributaries, Calif,

: : ¢ Maximum

Station® : Drgiz:ge : Period of record ¢ recorded

: : : peak flow

¢ Square : : Cubic feet

¢ miles ! per second

Santa Maria River at t ¥1,728 : January 1941-July 1959...: 23,800
Guadalupe. : : :

Huasna River near Santa 119 : December 1929-July 1959..: 11,500
Maria, : : :

Alemos Creek near Santa 88 : October 1943-July 1959...: 2,820
Maria. : s :

Cuyama River near Santa 912 : November 1903-December : 17,300
Maria. ‘ : 't 1905%%% and December :
: : 1929-J 1959. :

Ia Brea Creek near : 87 : October 1943-July 1959...: 3,320
Sisquoc. : : :

Tepusquet Creek near : 29 : October 1943-July 1959...: 318
Sisquoc. : : :

Sisguoc River pear : W2 : Februsry 19kl-July 1959..: 13,000
Gerey (Gery). : : :

. ’
* - »

* (See pl. i for location)

*¥* From latest quadrangle maps. The U. S. Geological Survey water supply
papers shovw 1,763 squere miles.

%% Stat ion listed as Sante Maris River near Santae Meris, Calif., during
this pericd.




Table 4

.

Runoff data, Senta Maria River at Guadalupe, Santa Maria River and tribue

taries, Calif.*

: Maxirmm
Seagon*#* : peak

Date

Mazgirnm

! mean daily

discharge

Date

¢ discharge :
: Cubic feet :

! per second

191!'0—1L100....‘...l....'.’..l‘...: B lh,?m -

191“1“)"‘2-.0.0“-0'.Doo.lao.c.noou: (')HH(-)

1982-43. st e 13,800

2983-bh et tieriiiiieiee e 5,000

JOUL-bS, ittt nnnnaas 3,700 :

R T
2B T
191"9-5001..0.0...0.0"00...0‘0..:

195051t snniienrennnnnnnnnninn: (3
1951"52'..0..0.0.0‘..'..0""000: 23’800
B Y- F 84
1953"5 @0 4000000000000 00000004 22090

1OU5-b6.seeerniiiiiiiiiii i 3,500
1921"6"'1,'70000010-oooo-oooco'o-coo-: g#z

19514"'5500060000000'0.."...!...0: -uz%
1955"56.....00‘000..0.‘!....00.0: ',*,’7{:
l956"570to¢0:0000.....-oooonoo-c: ‘-f":

1957580 et eneeenernnrensnnnnnnns 21,500 :

* ¢ ou {ue

i

: 30 Mar
T Feb :
: 16 Jan
: 14 Jen
: 25 Jan
: 27 Jan

3 Apr :

Cubic feet

! per second :

10,800
160

7,940
2,500

s ee fus s

5 Mer

: 23 Apr

1,130 :

850

23 Jan
22 Feb
3 Feb

: 30 Mar
: 26 Dec

-
sdveesee

.
.
.
.
.
.

.

»
.

7 Fedb

*es 98000

: 16 Jan
: 15 Jan

25 Jan

3
LI 2R IR B O

.
.

27 Jan

.
ss 000

.
LR I IR I A

*  Data from U. S. Geological Survey gaging station 0.5 mile north of
Guadalupe, Santa Barbara County and 4.5 miles upstrean

Pl. L4 for location). Prior to 12 August 1955,

Drainage erea 1,763 square miles.
#% 1 October to 30 September, inclusive,
ﬁ** Records not available.

i~ No flow.
7% Not determined.
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Table 5

Runoff data, Huasna River near Santa Maria, Santa Marie River and tribu-

taries, Calif.*

Secason¥x*

Maximum
peak
discharge :

Date

¢ Maximum
: mean dally :
discharge :

Date

1929“300'ct.llc.ooi.aoo'."o-%oc:
1030-31ecseenecccesssscscacsebanl
1931-'32...-..................o..:
1932-33cccceecessecnrtncccncnacst
1933"'3,4chn.ogooqu-oouoo-ooon.oo:
19343500 eecearsrencaranncscssnest
l935"'36..00c.otooloot-oo.'ntotoo:
1936"‘37t.-00000-¢-oloto‘.ounco.c:
1937-38 e cetccrencsinrenenanenet
1938-39¢ceatenroacanrrencnennnnss
1939-b0ueeeiiiiiniinniineiininaat
192"0"1".1.000'..0t.ol.oct.cooccoo.:
B - vel
R R T P
e T T

L

1OU5 BB, eiietiateerriasancenannt
Lo L R
e O RO |
1OUB-UY s e ienntrereernnennnrnnet
195495000 cccroccrsssccsccrarsanest
1950~51.tecrceocecnncoaseannsoosl
1951-52. 0terecscrscscsorcnncnneet
1052-53ccverccrerscncssconancasel
10535k cettcrcecscnccsrsrooennes
105455 . ceeseacccnsesroseonnaneat
1055-560 000t acssrocsnnsanas ceevel
1956-5Tceeroesrcncrencscancssnant
19575800 ecuncerncncaccsscasraoet

: Cubic feet :
: per secomd :
10

o 1a
4,000
1,2k
37
3,110
2,360
8,370
11,500
16
ko3
5,180
T0L
4,700
1,500
H 1,250
550
32 :
6.5 :
T.1

900
hak
h,060
359
811
ik
2,260
129
L 230

: 1% Mar
1 2 Jan
: 28 Dec :
: 19 Jan
: 31 Dec :
: 8 Apr :
: 23 Feb :
: 7 Feb :
: 11 Feb :
: 9 Mar
10 Jan :
: 4 Mar
: 28 Dec :
s+ 23 Jan
: 4 Maxr
¢ 2 Feb
1 30 Mar
20 Hov
24 Mar

L May :
: 6 Feb :
¢ 19 Nov :
: 15 Jan :
: 8 Jan :
: 25 Jan
: 10 Jan
: 25 Jan
2 Dec :
3 Apr :

: Cubic feet :
: per second :
T :
6
1,620
8o
16
L,hoo
1,560
5,010
k,630
12

227
2,290
336
2,800
Y
57k
380
23 :
4.8
5.9 :
381
206
2,220
180
316
23
: 1,000
.9
2,660

¥ Date from U. S. Geological Survey gaging staetion on left bank 0.4 mile
upstream from mouth and 8 miles NE. of Sante Maria, Santa Barbare County,
(see pl. ki for location). Drainage area 119 squere miles.

¥¥% 1 October to 30 September, inclusive.
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Table 6

Runoff data, Alamos (Alamo) Creek near Sante Meria, Sante Maria River end

tributeries, Calif.%

¢ Maximm
Seagon¥** : peak ¢ Date

Maximaom

discharge

: mesn daily :

Date

discharge :

: Cubic feet :

! per second
I9h3-hh et 560 : L Mar :
BRI 700 : 2 Feb :
AL T T 10 : 22 Dec :
106U e ittt 8.7 : 20 Nov :
BE I T 2.6 : 24 Mar
LS e h.1 : 26 Dec :
198050, titeieriernninnesens 61k  : 6 Feb :
105051 etctsscnscncennnnnennanet 243 : 27 Oct :
L 7 2,820  : 15 Jan :
1952-53 s itetetrnsnceenanascnnant 2k 1k Jan
19535kt tiieieneieenirnnnnnaens 598 : 25 Jan :
10555 et ittt it ieaaat 8.8 : 18 Jen :
1055560 e titennnneensrnrennnaent 1,360 : 26 Jan
1056570 seeraeinnernonnennanneass 2.3 : 17 Apr :

: Cubic feet :
! per second :

5 Mar
2 Feb

: 22 Dec

. ee

20 Nov
9 Apr

: 27 Dec

6 Feb
19 XNov
15 Mar
14 Jan
25 Jan
18 Jan
27 Jan

: 23 Dec

* Data from U. S. Geological Survey gaging station on right bank just
dowvnstream from highway bridge, 1.2 miles upstream from mouth and 9 nmiles
NE. of Santa Maria, Santa Barbvera County (see pl. k4 for location).

area 87.7 square miles.
** 1 October to 30 September, inclusive.
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Table T

A

Runoff data, Cuysma River near Santa Haria, Sagnta Moria River eand tribu-
teries, Calif.*

_ Meximum : Maximum
Seagon#* : peak : Dete : mean daily : Date
' discharge ;. _discharge :

: Cubic feet : : Cubic feet :
¢ per second : ! per second :
1029-30csesneacecssncrnnnnscansst 101 : 14 Mer 60 : 16 Mar
1930-31ceteecerrececennrennnanans 231 : 5 Feb : k2 : 5 Feb
1030-32. it eetretoencnnenannnnnes L, 480 : 9 Feb : 2,400 : 9 Feb
1032-33 i eteetreetnrenocnenasanst 511 : 19 Jan : 267 : 19 Jan
LS T L 382 : 2 Jem : 195 : 2 Jan
1938035, tiiieeneinnte et 820 : 8 Apr : 390 : 8 Apr
1935300 ccteccairenarrnnsnnnenal k92 : 16 Feb : 340 1 23 Feb
10363 eeenrnstiecrenanencnnnnnat 5,220 : 6 Feb : 3,560 : 6 Feb
B T 17,300 : 3 Mar : 5,350 : 3 Mar
103339 ttivearernnenerranonaneat k15 : 15 Dec : 140 : 16 Dec
1939-400 it ieniaienenninnnenias 22L : 26 Feb : 82 : 27 Fedb
19M0-blet i iiiiiiennnnnnnnns L,600 : 5 Mar : 3,000 : 4 Mar
LSO I - 782 : 22 Apr : 168 : 22 Apr
RS 8,400 : 23 Jan : 2,200 : 23 Jan
B T 1,900 : 22 Feb : 1,520 : 22 Feb
B S P 1,400 : 3 Feb : 15 : 3 Feb
B 1,000 : 22 Dec : 250 : 22 Dec
B 500 : 13 Nov : 250 : 1k Nov
e 23 : 26 Mex : 19 : 6 Feb
19U8-U9. ittt e 31 : L Mar 2k ¢ L Mer
BT T 1o T 150 : 6 Feb 78 :+ 6 Feb
1095050 ettrnenecereennnononnnat 8 : 12 Jan 11 ¢ 1 Mar
B S~ 6,200 : 16 Jan : 2,930 : 16 Jan
1952-53 .t ctttentanearnniencnnrant 207 : 13 Jan : 117 @ 1k Jen
L T 1,350 : 24 Jan : 181 : 24 Jan
RS 151 : 18 Jan : 70 : 19 Jan
1055560 tttnentenennenanososnnel T70 : 25 Jan : 325 : 27 Jan
LS TC T G 272 : ik Jan 71 : 15 Jan

..

s

* Data from U. 5. Geological Survey gaging station on right bank 3 miles
upstreen from Alamo Creek, and 10 miles NE. of Santa Marie, Soante Barbarea
County (see pl. L for location). Drainage area 912 square niles.

#% 1 October to 30 September, inclusive.
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Table 8

Sante Meris River and tribu-

Runoff data, Sisquoc River near Gerey (Gery),
, Taries, Calif.¥

E : Meaximum ¢ Mextimum
Season*#* : peek ¢ Date : mean daily : Date
discharge : : discharge :

: Cubic feet

: : per second
19,“0-!!'1..-o-nQOQ-ocapoo-coooogco-: 7,000
lgul"he."..‘0."...‘..'.0".C‘I: 875

19),‘;‘2‘1{'3'.1!-0000.0000000.0.00-.0: 13,000 .

B T 6,600
LT 5,400
LT L, 000
1OUG- LT e siieetieenennencnneneannt 900
Ly G L T (xx)
e B 50
1949500 i tenttnnnnrenennnacannst

105051t ettcccccsccannonnannaasal ()
105152 aanttetseennennosnnnosast 8,910
1052530t nteessonnnennnnsnnnst 480
19535t cittnntenntinnnnnneanast (#

.
.

.
.

305555ttt erenrnennesraennnst 137 :

1055561 ceeetrtnnccrrsrennennnnst 2,120
1056570 e tsterescoesnasennnnnsant 105

.
’

5 Mar
22 Apr
23 Jan
22 Feb

2 Feb

30 Mar :
23 Nov :
: 11 Mar :
6 Feb :
15 Jan :
+ 1k Jan
: 25 Jan
17 Feb :
27 Apr ¢

18 Oct

¢ Cubic feet :

! per second :

512
2,900

3,350
2,120

@s ss % e a4

#1050

l,hOO
: 28

-
»

4,100 :

> Mar
T 22 Apr
: 23 Jan
: 22 Peb
1 2 Feb
: 30 Mar
: 23 Nov
: 12 Mar
: 6 Feb
: 16 Jan
: 14 Jan
: 25 Jan

60 : 18 Feb

: 27 Apr
: 19 Oct

* Data from U. 5. Geological Survey gaging station 0.5 mile east of
Gerey and 3.5 miles downstream from Tepusquet Creek (see pl. :+ for location).

Drainage erea 42 square miles.
#% 1 October to 30 September, inclusive.
#45 No flow,
%“ Records not available,
7w Approximate.
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Table 9

Pertinent data, Twitchell Dam and Reservoir, Santa Maria River and tribu-~
taries, Calif.

Item : Quantity

Drainage Brea.....c.ceoeeeeieneeerecnneseosnncencannslt 1,125 8q. mi.
Reservoir: :
Elevation - ‘ :
Original streambed............ teetesensesescnesast 476 ft., m.8.1,
Congervation PoOl....viciitiivensneneenseneessasst 623 ft., m.s.1.
Flood-control pool (spillway crest)......ec.....: 651.5 ft., m.s.1.
Area (survey of 1946, revised March 1959) - :
Conservation POOl.ueerisereereernernoncescnnannnst 2,620 ac.
SPillwWay Crest..uuuies ioiuorneeernenrnsecncnncnnet 3,690 ac.
TOP Of daM.uuecereeneensenuersersnsooooonenonsnst 5,700 ac.
Capacity, gross (survey of 1946, revised March
1959) - :
Conservation pool.......veveennrnnreenroneaess ++t 151,050 ac.-ft,
Spillway crest...... trerecscrtatiirsassseneesarst 240,120 ac.-ft,
Top of dam...evveiininnnnnnnirsinnnnnnnnnneeanss: 426,000 ac.=ft.
Allowance for 81lting....ceverrensononneooonennst 40,000 ac.~ft.
Dam = typPe...veveveronnceenans vevnan ssrevssevassess: Earth
Crest elevation..c.veieieererernnnsnscnnoensonnss: 692 ft., m,s.1.
Maximum height above original streambed...........: 216 ft.
Crest length..ievivireiernnnnnns tesesessinsaanen ..: 1,800 f¢t.

Spillway = typeicecieeennsenn. tecsssstaesiesssassess: Concrete tunnel,
: ungated
Crest'type.................- ooooo S e s sesoenosr e Ogee

Crest elevation..civeeitiecerenenennnronsesennnnest 651.5 ft., m.s.1.
Creat length....iviiniiinivieinieonesnonnsnonennns: 50 ft.
Discharge tunnel - diameter........vveeenneereven.: 23 ft.
Maximum discharge capacity (elevation 692)........: 28,000 ¢. £. 8.
Terminal StrUCEUTR. . ovureereeonnresnsosoncansennsal Flip bucket
Outlet works: H v
Gate8 = LY PRuucrurrecioesnserecnnroansosonnonosassl High pressure vertical
: lift
Number.....eoviveennrncnnnennn cecssescsansnsenest & (2 tandem pairs)
" T R LIS B 1
‘ Sill elevation...e.cvvvvrerinnnireninnnssennnnast 473 ft,, m.s.1,
Maximum discharge at spillway crest (low port :
“blocked) .. iiiiiiiiiiii ittt iieree e reneaae: 12,700 ¢, £. s.
Maximum discharge at spillway crest (low port :
OPBI) c e et e neenuansoneansnnsosenssoanonnnsensss 13,050 ¢, f. s.
Intake structure - :
8111 elevation..iueeiveeeerenenesnnssnenenneenest 504 ft., m.s.1.
Top elevation..ivevseeceersoeernrnnenosenenconset 526 ft., m.s8.1.
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Pertinent data, Twitchell Dam and Reservoir, Santa Maria River and tribu-

Table 9--Continued

taries, Calif.--Continued

.

Item : Quantity
Conduit - type... canses seeceerearesasens ¢ Pressure
Diameter..ceeeveverececanssvea ressssenenen : 15 fe.
TUnnel = EYPe..vececisassisrssecsenscrsssoasesersesi Pressure
Diameter. .o vseenresvssacones S 1
Tunnel - type......... ceseanne .o reseaasnee

Size..iiainns

. e

Terminal structure....

Reservoir design flood:

LY

Length of design storm......
Inflow volume (lst through 3d day)

Inflow peak...

o

.

Outflow peak......
Reduction in peak...

Length of storm..

Outflow peak.....

.

s .

Inflow volume (lst through 3d day)
Inflow peak.v.ouse

.

Spillway design flood:

.o

.9

e

.

Reduction in peak......

* e e

« s s 0.

ooooo

s s e s 80

LR Y

.: Free flow

19" x 17!

: Stilling basin

.: 80,300 c.

. sevess: & days
veseesssee: 139,100 ac.-ft,
ceeecasel 95,000 c. £. s,
veesseesess 12,700 ¢c. £. s.
veeseesssst 82,300 ¢c. £. s.

tesaesssal 5 days
cessseseest 368,000 ac.-ft.
weovsst 120,000 c. £. s,
seveveset 39,700 c. £. 8.
vessaesa f. s.




Table 10

Area and gross capacity data ~ Twitchell Dam end Reservoir, Santa Merie River and

tributaries, Calif.*

Eleve- | Capac-’ Eleva- | Capac~ | .. Eleva-  Capac-

tion 1ty + Aves tion 1y | M8 I Tyion 1 igy ¢ Area

Feet Feet Feetb

ghove : above H above :

mean gea : Acre~ :: mean sea : AfAcre- : :: mean ses : Acre-

level : feet : Acres : level : feet : Acres : ,level : feet : Acres
W7 - 0 : 1: 51T : T7,%90 : 520 : 257 ¢ 37,970 : 1,030
73 1 2 : 518 : 8,010 : 540 : 558 : 39,000 : 1,050
L9 3 : 3 519 : 8 550 : 550 : 559 : 40,050 : 1,060
480 : 6 : 6 :: 520 : 9,100: 560 560 : 41,120 : 1,080
481 12 10 :: 521 : 9,660 : 570 : 561 : 42,200 : 1,100
482 20 : 10 :: 522 : 10,230 : 580 : 562 : 43,290 : 1,110
L83 : 32 : 20 :: 523 : 10,810 : 600 : 563 : 44,400 : 1,130
L8k . 50 : 20 : s52h : 11,410 ;@ 610 : 56k hs,sso : 1,1k0
485 73 : 30 : 525 : 12,020 : 620 : 565:14-66’(0:1160
36 : 100 : o 526 : 12,640 : 630 : 566 : h7,830 : 1,170
Lt :  1ko Lo 527 : 13,270 i 6ho :: 567 : 49,000 : 1,150
438 : 180 : 50 : 528 : 13,910 : 650 :: 563 : 50,190 : 1,210
89 : 240 &0 ; 529 : 14,560 : 670 :: 569 : 51,400 : 1,220
koo @ 300 : T0 : 530 : 15,230 : 680 :: 570 : 52,620 : 1,2L0
o1 : 370: 80 : 531 : 15,900 : 690 :: 571 : 53,860 : 1,260
kg2 . 50 90 :: 532 : 16 600 : 700 : 572 : 55,120 : 1,280
oz . sho : 110 :: 53 :17,300: 720 : 573 : 56,400 : 1,300
o ; 650 : 2120 : 534 : 18,020 : 730 :: 574 57,690 : 1,310
bos ¢ T70 @ 130 :: 535 : 18,740 : 7ho : 575 : 59,000 : 1,330
Lo : 900 : 1ho :: 536 : 19,hgo : 760 576 : 60,340 : 1,350
kot : 1,080 ¢ 160 :: 537 : 20,240 ' T70 :: 577 : 61,600 : 1,370
498 : 1,200 ¢ 170 : 538 : 21,010 : 780 : 578 : 23,060 : 1,390
bog : 1,370 : 190 539 : 21,800 : 800 : 579 : 450 : 1,410
500 : 1,560 : 210 : 540 : 21,590 : 810 : 580 : 65,860 : 1,430
501 : 1,750 : 220 : 551 : 23,L00 : 820 : 581 : 67,290 : 1,460
502 : 1,990 : 240 : she : 24,220 ¢ 830 : 582 : 68,740 : 1,480
503 : 2,230 : 260 : 543 : 25,050 : 8Lo 583 : 70,220 : 1,500
50 : 2,480 ¢ 270 :: 58h . 25,900 : 850 : 58L : 71,720 : 1,530
505 : 2 760 T 200 :: 545 : 26,750 : 860 : 585 : 73,250 : 1,550
506 : 3,050 : 310 546 . 27,610 : 880 : 586 : 74,800 : 1,580
507 : 3,350 320 :: 5kt : 28,490 1 890 :: 587 : 76,38 : 1,600
508 : 3,680 : 340 :: 548 : 29,380 : 900 : 588 : 77,980 : 1,630
509 : L,020 : 360 :: 549 : 30,280 : 910 : 589 : 79,610 : 1,650
510 : 4,380 : 380 :: 550 : 31,190 : 920 : 500 : 81,260 : 1,680
511 : &,760 ¢ hoo :: 551 : 32,110 : 940 : 501 : 82,940 : 1,700
512 : 5,160 : 420 :: 552 : 33,050 : 950 : 592 : 8h 650 : 1,730
513 : 5,580 :° LLo :: 553 : 34,000 : 970 : 593 : 86,380 : 1,760
51k : 6,030 ¢ 470 :: 554 : 34,970 : 980 : 504 : 88,130 : 1,780

515 6,400 : 490 :: 555 : 35,960 : 1,000 :: 595 : 89,918 : 1,810
516 : 6,980 1 510 & 36,960 : 1,020 :: 91,730

See footnote ot end of table.
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Teble 10--Contimed

Avea and gross capacity data - Twitchell Dem and Reservoir, Santa Maria River and

tributeries, Calif.¥--continued

Eleva- , Cepac- , preg :: Bleva- Capac- . ppeg :: Bleva- Capac- . prea
tion ity tion ity tion ity
Feet : Feet Feet :
above : : above gbove :
mesn sea : Acre-~ ¢ :: mesn sea : Acre-~ :: mean sea : Acre-
level : Zfeet : Acres level : feet : Acres :: level : feet : Acres
597 : 93,570 : 1,870 :: 629 : 167,200 : 2,830 :: T 661 : 276,790 : 4,080
598 : 95,430 : 1,890 :: 630 : 170,120 : 2,870 :: 662 : 280,870 : k,130
599 : 97,330 : 1,920 :: 631 : 172,990 : 2,900 :: 663 : 285,000 : k4,170
600 : 99,250 : 1,950 632 : 175,900 : 2,940 :: 664 : 289,170 : k,220
601 : 101,200 : 1,970 : 633 : 178,840 : 2,980 :: 665 : 293,390 : 4,270
602 : 103,170 : 2,000 : 634 : 181,820 : 3,020 e 666 : 297,660 : L,
603 : 105,170 : 2,030 : 635 : 184,830 : 3,060 :: 667 : 301,980 : &4,
604k : 107,200 : 2,050 : 636 : 187,890 : 3,090 :: 668 : 306,340 : L,
605 : 109,250 : 2,080 :: 637 : 190,980 : 3,130 2 669 : 310,750 : &,
606 : 111,330 : 2,110 : 638 : 194,110 : 3,170 :: 670 : 315,210 : &,
go)g : 113,430 : 2,130 639 : 197,280 : 3,210 :: 671 : 319,720 : L,
: 115,570 : 2,160 : 640 : 200,490 : 3,250 :: 672 : 324,280 : k,
609 : 117,730 : 2,190 : 641 : 203,730 : 3,280 :: 673 : 328,900 : k,
610 : 119,910 : 2,210 : 6k2 : 207,020 : 3,320 :: 67h : 333,590 : 4,
611 : 122,130 : 2,240 : 643 : 210,330 : 3,360 :: 675 : 338,330 : 4,
612 : 124,370 : 2,270 : 6l : 213,600 : 3,390 :: 676 : 343,130 : &
613 : 126,640 : 2,300 : 645 : 217,090 : 3,440 :: 677 : 347,980 : &,
614 : 128,950 : 2,330 : 66 : 220,520 : 3,470 :: 678 : 352,900 : &4,
615 : 131,280 : 2,360 : 647 : 223,990 : 3,510 :: 679 : 357,880 : 5,
616 : 133,640 : 2,390 : 648 : 227,510 : 3,550 :: 680 : 362,910 : 5,
617 : 136,030 : 2,420 : 649 : 231,060 : 3,590 :: 681 : 368,010 : 5,
618 : 138,450 : 2,450 : 650 : 234,650 : 3,630 :: 682 : 373,160 : 5,
619 : 140,910 : 2,480 : 651 : 238,280 : 3,670 :: 683 : 378,370 : 5,
620 : 143,390 : 2,520 : 652 : 241,950 : 3,710 :: 684 : 383,650 : 5,
621 : 145,910 : 2,550 : 653 : 245,660 : 3,750 :: 685 : 388,980 : 5,
622 : 148,460 : 2,580 654 : 249,410 : 3,790 :: 686 : 394,370 : 5,
623 : 151,050 : 2,620 :: 655 : 253,190 : 3,830 :: #*687 : 399,810 : 5,450
62k : 153,660 : 2,660 : 656 : 257,020 : 3,870 ::  **683 : 403,000 : 5,500
625 : 156,320 : 2,690 : 657 : 260,890 : 3,910 :: #%689 : 409,000 : 5,550
626 : 159,010 : 2,720 : 658 : 264,810 : 3,950 :: #*600 : L1h,000 : 5,600
627 : 161,730 .: 2,760 : 659 : 268,760 : 3,990 :: *%G1 : 420,000 : 5,640
628 : 164,490 : 2,800 : 660 : 272,750 : 4,040 :: **692 : 426,000 : 5,700

S8 IEEEEEREETBREEEEEE

% Teble from data supplied by U. S. Bureau of Reclamation based on 1946 survey and
revision of March 1959. ;
¥ Extrapolated values.
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Table 11

Pertinent data, Sante Maria Valley levees and channel improvements, Sante

Maria River and tributaries, Calif.

Itenm

Quantity

Dreinage arees and design discharges:
Bradley Canyon levees at -
Upper end:

.
.

Dr&inage area.n..t.‘OQQI.l'lll""......lQ..Q'OO.I’lQ.I:

kak discharge.l.‘.‘-.l..C.O......l.l..OODOO...C'l.0
Santa Maria River:

7.9 sq. ni.

: 9,000 c. £. s,

Dl.alnaage areao-oo-ol--ocoooc.o.o-co.oooo.'oo.alatvno:
: 9,000 c. f£. 8,

Peal{ dischal‘ge'.lOOOCCQIOODCOOC..'0.0.0..0...'..0‘.0
Santa Maria River levees at -

Upper end:

Drainage Bl'ea.o...--..........o.--..o-............--:
Peak disch&rgeot'QOOlo--c‘o.00'0.-oﬁooooocoototcocoo:

Lower end:

Draimge area...l"..Ol‘l..0.!0.D.‘Q.....C,“..'.....:
: 150,000 c. f. s.

Pem{ discharge.‘Q..O..l.QQ.'O.‘OQ...O"QOOOIOI.'.I.‘
Genersal:

Bradley Canyon levees and channel:

Iength of 1eft 1eVee.ueerecrcrceorococrsconnossncacsost
Tength of right 1evee...erieeirsccrervessoscsosncennsest
Top Width OF 1eVeeS.tsreriteesiorseonasonensssosanss oot
Height Of levees - Xang@f.icssvetevocerscrscscsonnsesnoel
Thickness of revetments - raNgC.cseseceerenneseesonnast
1eVee BLlOPES .t etreerstarscoesessoncennnosnssnonansacst
Height of revelments...oiveeeerteoseecennsonscoronnoest
Thickness Of StoNe tO0€.u..ivierrseeosancnssonsenenosnnst
Width of chanmel...veeeiierorsocnsoereooncsesoscsocansl

Santa Meria River:

Tength Of left 1evVe.cceeseveveroeenscrossanncssonsonel
Length of right 1evee.eeersesscstetcecsnesessenssonnsss
Top width Of 1eVeeScueeretererecocosnnonsosncsssensnnsl
Height Of 1eVeesS = FaNge.csceeescrensevoncoossnsnsonsel

Levee sloms-lc.ooocn‘oonoclotnooul'..ovoncocoooncotoo

3
.

Height Of reV@tImntS - raangeoocccoo.oooca-.;o-..-vlo.o:

H 105 tO 200 fto
lmiclmess Of Stom 'COe.-.........-.‘-...........-..-..: »

Thickness of revetments - FaNgE.vseecteoservecsrsonses

.
.

12.6 sq. mi.

1,634 sq. mi.
l&_’om c‘ f. 8.

1,719 sq. mi.

1.5 to 2.0 ft.

22.5 to 31.5 ft.

6 ft.
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Teble 12

Outlet gate operation schedule for flood-control storage - Twitchell Dam and

Reservoir, Santa Maria River and tributaries, Calif.¥

When reservoir : Gate setting for

e oo

Sten No water surface : gates as Computed
P e - is between : indicated : discharge**
i elevations : Mool i No. 2 :
Feet gbove : Feet of : Feet of : Cubic feet

meen ses level : opening : opening : per second

e

Liveoseosessoososenet SO0 = 623.0 : o : 0 0

2...................: 623.0 - 623.2 : .5 .5 500 - 510
Bereerereriininenea: 623.2 - 6234 1 L5 ¢ 1.5 : 1,500 - 1,510
heeeiieeeiniiier 6230 - @236 3.0 3.0 ¢ 3,000 - 3,010
S eeeeeersannaenet 623.6 ~  623.8 4 5.0 : 5.0 : 5,000 - 5,010
6000‘00.0000..000-.0: 623.8 - 621"00 M : 8-0 M 8.0 . 7’800<" 7,820
Teuverrrueenenenenast 625.0 - ®9651.5 ;12,0 :  12.0 : 11,630 - 12,700

* Schedule applicable for rising or falling stages.
#* Iow port assumed blocked.
% Spillwey flow above elevation 651.5.

Note.--The outlet gates shall not be opened faster than 1 foot in 10 minutes.
INSTRUCTIONS

1. Schedule is for downstreem getes. Normally upstreem gates are wide
open and function as guard gates.

2. If one of the dovnstream gates cannot be operated, adjust the other
gate, 1if possible, so that its opening will equsl the sum of the openings

showvn in the sched . However, the operable gate should not be opened more
than 80 percent ?9\%3 !

OUTLETS
(Looking downstreem)

Elev. 473

Downstream gates 7' x 12!
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AVERAGE RAINFALL

IN INCHES

DISCHARGE IN THOUSAND C,F.8.

1a0

I

RAINFALL I0SS
EFFECTIVE mwm.'_j!—. nES

Ll

SR o .,..],.‘_"__'.

e MAXTHUM mm-mm L. 851.5

T BRI RS

(SURFACE RUWOFF

g1 i
e gy
+ H

o0 e e sl G

-

i i

EWHCHRER R E,
|3 414 g 1

4

25|

FEET ABOVE MEAN SEA LEVEL
'r.l
|
|
|

WATER SURFACE ELEVATION IN

'-lﬁ
r
|

PEAK omm 1?..‘?09 CF.5
: [ A

DRAIMGE ﬂm'-ll‘"Q.l!I’.!..'.‘l..'ﬁ'ﬁ.'.'!Il..Il.
AVERAGE RAINFALL TEFTH OVER ABEA:
mm gkmugjiII"H‘..“..".-IU.‘I'*.IIII'-.
TDTAI-I (i&'ﬂom}.iii.i-it“.ii.-.l‘.l.I-Q.'..t..l l
Echm mm Mﬂn..t.---.tuniltnlihi'-
EFFECTIVE, TOTAL ST0RMassscssncvssssscscnssnnnse
KUROFF2

TOTAL (1ST THROUGH 3D m).....{‘

mm %mmtbﬁli‘l...b-...C'...l"..r".llt!{m

1,125 5Q, ¥I.
7.17 INCHES

10

3

38,100 &AC .~FT.

2

+500 wm.

+O7 INCHES
.96 THCHES
2.07 INORES
1.79 INCHES
.52 INCHES

A T : | SR 0 |
f - G o 2 £ 705

e e e
&% Reservoir Regulation Manual
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RESERVOIR DESIGN
FLOOD ROUTING

Office of the District Enginser
- Los Angeles, Californis
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DISCHARGE IN THOUSAND €. F. 8.
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AVERAGE RAINFALL

DISCHARGE IN THOUSAND C. F. 8.

IN INCHES

r
=)

©
n

E

PEAK 180,000 C., F. 8.

TOTAL FLOW AT FUGLER ~0LIT |

'T:L:-'-'-:i'---'-"-i. i o
UNCORTROLLED FLOW

~4 PROM BISQUOC RIVER | -~ =
|| PEAK 146,000 C. F. 8.1

' :' DRAINAGE AREA.cssessscsossssscascancnsne 1,550 m. MX.
T CpiERiopifiiip (| AVERAGE RAINFALL DEPTH OVER AREAs
o e | I;:; —ie MAXTMUMN 24~-HURwscscoscsscsassnsccssne 8,14 INCHES
' : "'E mﬁL {m‘mﬂn)....-..--.pn-----.---. 11.“ INCHES
ot £ i I I ----- o Emﬂm’ MAT TMUM m.-..-.-.--. L ELIGS
S mSe TR s ~—+-4 EFFECTIVE, TOTAL STOEM.scsscssccasnss
0 | -
5 EatnRgbRs 175,369 AC.-FET,

BEA T TR micu.--.lilﬁiil""'*"'. 2,02 INCHES

TOTAL (1ST THROUGH 3D DAY)..ceeesseesS’ 5 g8 yuomes

250,669 AC.~FT.

ESh SRR M RORE
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“— .H___a-‘_‘_-_%_l__-____-__'“—
45 & 3

(4]
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Reservoir Regulation Manual
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U, 3. ARMY ENGINEER DISTRICT, LOS ANGELES

CORPS OF ENGINEERS

OR&AH;ZJLTIOH FOR FLOOD-CONTROL OPERATIlOH OF TWITCHELL DAM
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CORPS OF ENGINEERS

REGIONAL DIRECTCR
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OPERATION & MAINTENANCE SUP.

TWITCHELL
DAM

DISTRICT ENGINEER

ENGINEERING DIVISION
Chief, Engineering Division

PLANNING AND REPORTS BRANCH
Chief, Planning and Reports Branch

HYDRAULIC OPERATIONS SECTION

Chief, Hydrology and Reservoir Regulation Seetlon

——— s e e o

NOTE:

Operation and meintenance
of Twitchell Dam ves trans-
ferred by ceoantract from the
Bureau of Reclamation to the
Santa Barbara County Water
Ageney, which agency in turm
transferred the operation and
maintenance to the Sants Maris
Water Conservation District.

== Chief, Reservoir Regulation Group

CONTROL GROUP

Santa Maria River & Tributaries, Calif.
Reservoir Regulstion Manual
_Twitchell Dem and Rezervolr

ORGANIZATIONAL CHART

Office of the District Engineer
Los Angeles, California

To-a.céompan:,r report didy Aug., 1960

PLATE 1’?"" '



CORPS OF ENGINEERS

U. Sl -h&w

U. 5. ARMY ENGINEER DISTRICT, LOS ANGELES

CORPS QF ENGINEERS

KEY PERSONNEL FOR FLOCD CONTROL OPERATION OF TWITCHELL DAM -

TITLE

Regional Director

e

TAME OFFICE TELEFHONE

M BUREAU OF RECTAMATION, REGION 2
avlin, B.E PT 3-468 (A5 ] 4500
b 5. 5. {rv ¢ GHesr

Sacramento, Calif,

GArden 1-2236
Sacramento, Calif.

SANTA MARTA VALLEY WATER CONSERVATION DISTRICT

iOperation &
Maintensnce

|
|
|
|
|
i
B
i
i
|
i
i Supervisor

_ E}Lstriat Engineer

lawrence, J. R.

e ey

WAlnut 5-8989
Senta Maria, Cslif.

{Twitchell Dam)

WAlnut 5-5493
Santa Maria, Celif.

CORPS OF ENGINEERS

Braﬁlej‘, ﬁuTu, Colo

MAdison 3-1311,
Ext. 311

After duty hours:
MAdison 3-4760

Los Angeles, Calif,

ATlantic 6-1417
San Gaoriel, Calif,

i
1
|

;;Ch:i.ef s+ Engineering

ot e T

MAdison 3-1311,

DIckens 3~7062

Division Thompson, H. W. Bxt. 493 Resede, Calif.
: Los Apgeles, Calif. _
Chisf, Planning & e Mﬁgiiﬂn53513ll, POplar  0-2422
i rts Branch RIS We it e ¥o.Hollywood, Calif.
| e e Log Angeles, Calif.| o oroccs W&
| Mﬁdisonh,?.—-lSll,
Chief, Hydraulics ' Ext. 491 Cltrus 1-4772
' Operations Sectiom|Tetum, F. E. After duty hours: | gyopgate Calir.

P e MAdison 3-51h1 e

Los Angelea, Calif.

Midizon 3- 1311
Chief, Contrel Bxt, 345 ATlantie 0-9879
IR Ievin, G. B. After duty hours: a4
Group | MAdison 3-51L1 Monterey Pa.rk,:t:al_f.
| Ios Angeles, Calif, '
EHUEE: Santa Maria R.

’B.i.BtI'.LC‘t, telephone,
‘Senta Maria, Calif,

Santa Maria Valley Water Conservation

WAlnut 5-5212,

Heservoir
Twitchell

KEY PERSONKEL

& Tri'hut.a.rles Callf,
Regulation Menusal

Dam and Reservoir

i

{ Office of the District Engineer
Los Angeles, California

To accompany report dtd:

Aug. 1960
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U S. ARMY ENG NEER DI STRI CT LOS ANCGELES

CORPS OF ENG NEERS

APPENDI X A
FLOOD- CONTROL REGULATI ONS
TW TCHELL DAM AND RESERVO R, SANTA MARI A RI VER BASI N
CALI FORNI A

To acconmpany Reservoir Regul ati on Manual for Fl ood-Control Storage
at Twitchell Dam and Reservoir August 1960



TI TLE 33-- NAVI GATI ON AND NAVI GABLE WATERS

Chapter |I--Corps of Engineers
Department of the Arny.

PART 208--FLOOD CONTROL REGULATI ONS

TW TCHELL DAM AND RESERVA RS
SANTA MARI A RI VER BASI N, CALI FORNI A

Pursuant to the provisions of section 7 of the Act of Congress
approved 22 Decenber 1944 (58 Stat. 890; 33 U.S.C. 709), #208.79 is
hereby prescribed to govern the use and operation of Twitchell Dam
and Reservoir on the Cuyanma River, Santa Maria River basin,
California, for flood-control purposes.

#208.79 Twitchell Dam and Reservoir, Santa Maria R ver basin,
California. The Bureau of Reclamation shall supervise the operation
of Twitchell Dam and Reservoir in the interest of flood control as
fol |l ows:

(a) A storage space in Twitchell Reservoir of 89,000 acre-
feet bel ow el evation 651.5 shall be reserved for flood control at
all tinmes.

(b) Releases fromthe flood-control storage space shall be
made in accordance with the "Qutlet Gate Operation Schedul e for
Fl ood- Control Storage" currently in force. The schedule currently
in force as of the promulgation of this section is dated January 31
1962, File No. 373/123, and is on file in the Ofice of the Chief
of Engi neers, Departnent of the Army, Washington 25, D. C, and in
the Ofice of the Comm ssioner of Reclamation, Washington, D. C.
Revi sions of the "Qutlet Gate Qperation Schedul e for Flood-Control
St orage" may be developed fromtine to tine as necessary by the
Cor ps of Engineers and the Bureau of Reclanmation. Each such
revi sion shall be effective upon the date specified in the approval
t hereof by the Chief of Engineers and the Commi ssioner of
Recl amation and fromthat date until replaced shall be the "Qutl et
Gate Qperation Schedul e for Flood-Control Storage" currently in
force for the purposes of this section. Copies of the "Qutlet Gate
Operation Schedul e for Flood-Control Storage currently in force
shall be kept on file in and may be obtained fromthe O fice of
the District Engineer, Corps of Engineers and the Regional Director
Bureau of Reclamation, in charge of the locality.

(c) Nothing in this section shall be construed to require
dangerously rapid changes in magnitudes of rel eases. The
regul ations of this section shall not be construed to require that
rel eases be made in a manner that woul d be inconsistent with
requi renents for protecting the damand reservoir from nmaj or danage



(d) The Bureau of Reclanation shall see that the District
Engi neer, Corps of Engi neers, Departnment of the Arny in charge of
the locality, is currently advised of reservoir rel ease, reservoir
storage and such other operating data as the District Engi neer may
request, and al so of those basic operating criteria which affect the
schedul e of operation.

(e) The flood-control regulations of this section are subject
to tenmporary nodification by the District Engineer, Corps of
Engi neers, if found necessary in time of energency. Request for and
action on such nodification nay be made by any avail abl e neans of
conmmuni cati on and the action taken by the District Engineer shall be
confirmed in witing under date of same day to the Ofice of the
Regi onal Director, Bureau of Reclamation in charge of the
operations.

(Regs., January 31, 1962, ENGCWEY) (Sec. 7, 58 Stat. 890;
33 U.S.C 709)

J. C. LAMBERT
Maj or General, U S. Arny
The Adj utant GCeneral

(F.R Doc. 62-22,13; Filed, March 6, 1962; 8:45 a. m)



When reservoir : Gate setting for :

Step No water surface : gates as : Computed
p ho. is between : indicated : discharge**
elevations : No. 1 : No. 2 :
Feet above : Feet of : Feet of : Cubic feet
: mean sea level : opening : opening : per _second
lo'o ooooo R TR 50)#.0- 62300 H o . o o 0
20000-0000.00.00-0000: 623.0‘ 623-2: 05 H 05 . sm" Slo
360.00-.0..0-000.--00: 62302- 6230)" H lts . 105 . l’m‘ l’slo
ho.o-o~.oo-oo-o.cco"u: 6230)"" 62306 . 3-0 H 300 H 3,%‘ 3,010
vt eoereanennanenaes : 623.6 - 623.8 : 5.0 : 5.0 5,000 - 5,010
60'0000000'0000.00000: 62308" 62)"'00 H 800 H 8-0 7,%" 7,8m
7..--00....-0-.00'---: 62)4.0-*-**651.5 H 1200(\: 1200 H u,630-12,7w

*  Schedule applicable for rising or falling stages.

** Low port assumed blocked.

** Spillway flow above elevation 651.5.

Note.--The outlet gates shall not be opened faster than 1 foot in
10 minutes. INSTRUCTIONS

1. Schedule is for downstream gates Normally upstream gates are wide
open and function as guard gates. ,

2. If one of the downstream gates cannot be operated, adjust the other
gate, if possible, so that its opening will equal the sum of the openings
shown in the schedule. However, the operable gate should not be opened
more than 80 percent (9.6 ft.).

Twitchell Dam and Reservoir

) Santa Maria River Basin, Calif.

OUTLETS
(Looking downstream) OUTLET GATE OPERATION SCHEDULE
' FOR FLOOD CONTROL STORAGE
1 2 Prepared Pursuant to Flood Control
Regulations for Twitchell Dam

and Reservoir (33 CFR2Q8.79)

Elev. 473

Downstream gates 7' x 12! APPROVED :

APPROVED; : & //'

-
Lieut. General, Chief gineers |-

Effective Date: 3| Jaon.|962 FiYe N6. 373/123




