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AT
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SANTA MARI A RI VER AND TRI BUTARI ES, CALIF.

GENERAL

1. Introduction.--This reservoir regulation manual, which
prescribes the use of storage allocated for flood control at
Twi tchell 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 regulati on manua
will be prepared for each reservoir subject to the provisions of
Section 7 of the Flood Control Act of 1944. That Act states that
"***Hereafter, it shall be the duty of the Secretary of War to
prescribe regul ations for use of storage allocated for flood control
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
cont ai ni ng, descriptive information 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 nmanual was supplied by the U S.
Bureau of Reclamation offices in Denver, Colo., and Sacranento,
Calif.

3. CGeneral description.--Twitchell Dam and Reservoir (fornerly
Vaquero Dam and Reservoir) is a nultiple-purpose structure for water
conservation and flood control, which is |located on the Cuyanma 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 Decemnber
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 fromt he confl uence, the basin includes the plain along
the Santa Maria River, the Nipono Upland to the north, and the O cutt
Upl and to the south. The Sol onbon and Casmalia Hlls,



ranging in elevation fromb500 to 1,600 feet, are along the southern
boundary; and a low 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 ation of about 15,000 in 1958. Residenti al
and commerci al devel opnent is expanding rapidly in the Santa Maria
Ri ver Vall ey.

4. The drainage 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 Cuyama
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 Cuyana Vall ey. The upper Cuyanm area
consi sts of sedinentary 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. nmiles), drains the
rugged nount ai nous area of the Sierra Madre range, which is adjacent
to and south of the Cuyama River drainage area. The San Raf ae
Mount ai ns, form ng the southern boundary of the Sisquoc R ver basin,
have an average crest elevation of about 5,000 feet. These nountai 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 common on the | ower slopes; and
deci duous trees, are along the streans. Parts of the area are
frequently denuded by fire.

6. Hydromet eorol ogi cal characteristics.--The climate of the
Santa Maria River basin is generally mild. Extremes of tenperature
are rare in the valley parts of the basin, but the tenperature
variation increases with elevation. Prevailing winds, 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
the hi gher nmountains (see pl. 3). About 90 percent of the
precipitation occurs during the nonths of Novenber to April,

i nclusive. Precipitation occurs in the formof rain, except for
occasi onal



light snowfall in nountain areas. Sunmaries 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 stornms 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 fl ood-produci ng magni t ude 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 winter 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
region, but such occurrences are infrequent and relatively
uni nportant in the flood history of the drainage area. Sunmer
t hunderstorns are not uncomon, but the amount of rainfall in such
storms 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 streantgaging stations are in
operation in the Santa Maria River basin. Table 3 summarizes 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., neasures 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, |3,800, 23,800, and
21,500 cubic feet per second, respectively. Zero flow has occurred
numerous 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 CGuadal upe.

10. Fl ood dammges. --Few nonetary esti mates of damages from past
floods in the Santa Maria River basin are avail abl e. 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 inprovements 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, danmagi ng, or destroying conmunication and
transportation facilities and inundating rural and urban property.
During large floods, the channel has becone badly silted, thereby
decreasing its carrying capacity. The npst recent floods that have
occurred in the Santa Maria River basin, those of January 1952 and
April 1958, have caused estinmated damages of $250, 000 and $110, 000,
respectively.

11. Conpletion of the plan of flood-control inprovenments, 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 fromfloods 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

Guadal upe, Calif., and downstream fromthe | evees, together wth
streanbed and wastel and along the 22-mile 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 economnically
justified for this area.

12. Authorization.--The plan for flood-control inprovenents in
the Santa Maria River was set forth in House Docunent 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 Reclamati on 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 Twi tchell Dam and Vaquero Reservoir to Twitchel
Reservoir effective 6 Septenber 1957.

13. The plan for flood-control inprovenents to protect the over-
fl ow areas downstream from Twitchell Dam along 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 Tw tchel
Dam a multipl e-purpose structure for water conservation and fl ood
control, located at river nmile 8.0 on the Cuyana River, and |levee 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 Engi neers. Agreenent was
reached between the Bureau of Reclamation and the Corps of Engineers
on the allocation for sedi ment deposition. The | evee and channe
i nprovenents along the Santa Maria River were designed by the Corps
of Engineers and that organization is the construction agency for
t hese i nprovenents.

15. Twitchell Damis a zoned-earth damwi th a maxi mrum hei ght of
216 feet above the Cuyama River. The crest of the dam at el evation
692 is 1,800 feet |long. The embanknment is constructed of three zones;
an inpervious central zone flanked by a pervious zone both upstream
and downstream and a niscellaneous 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 abutnent, 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 abutment 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 dianmeter upstream pressure tunnel; (d)
a gate chanmber 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 giving
area and capacity, outlet discharge (low port bl ocked), outl et
di scharge (I ow port open), and spillway di scharge 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
bridge at Cuadal upe; and channel clearing from Fugler Point to the
Paci fic Ocean. The Bradl ey Canyon inprovenents will consist of about
1.8 miles of channel and revetted | evees fromthe nmouth of Bradl ey
Canyon to the Santa Maria River. The left side of the channel would
be a revetted | evee and the right side would be forned 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 | evees 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 sane 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 ¢ 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 snowrelt.

20. The spillway crest elevation for Twitchell Dam was
established at elevation 651.5 by the U S. Bureau of Reclanmation
based on a gross storage requirement of 239,000 acre-feet consisting
of 40,000 acre-feet for sedinentation, 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 tude of the flood were based on the unit-hydrograph nethod using
(a) runoff that would have resulted fromthe storm of January 1943 if
the center of the storm had occurred over the basin above the dam
when the ground conditions were conducive to nmaxi mumrunoff, and if
t he observed noisture and wi nd val ues were increased to a naxi mum
(b) aninfiltration rate varying from0.30 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 damwas determ ned 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 nmaintai ned unti
the reservoir reached elevation 649.5. At this elevation, releases
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
t he dam was established at el evati on 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
uncontrol |l ed area bel ow Twi tchel | Dam

24. The standard project flood for Bradley 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 Angel es 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
latitude, precipitation amunts 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 anpunt 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 sedinent yield was
determned. 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 conmpletion of the
dam 40,000 acre-feet of storage was allocated to sedinentation. It

was assuned 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

intervals, nmake necessary field surveys and office studies to prepare
estimtes 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 sedinentati 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 anpbunt exceedi ng, 10 percent of the allocation for

ei ther purpose, the operating plan described herein with respect to
storage allocations 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 developed to elevation 612.0
at the start of a flood. CQutflow 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 outfl ow 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 Damw th a peak inflow of 95,6000 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 elevation 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 maxi numtype
floods, the outlet discharge is not transferred to the spillway. The
sane 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 damage 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 maxi numrel ease from
the dam wi t hout danage. 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 flood.--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 | 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 tchel | 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 evation 623 including 40,000 acre-feet for
sedi ment ati on.




Fl oodwat ers are retai ned bel ow el evation 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 advised of hydrologic 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 nail, 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
the operation and nai 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 ficati on may be nade by any avail abl e means of communication to
the Regional Director, Region 2, U S. Bureau of Reclamation, and the
action taken shall be confirmed in witing under date of the same 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 ations upon request of
the county of Santa Barbara, pending action by the District Engineer
on the request for approval of such adjustnment. The county of Santa
Barbara is the agency responsible for the operation and mai nt enance
of the | evee system Recomendations for revision of the flood -
control regulations will be made to the Secretary of the Arny upon
mut ual agreenent of the Corps of Engineers and the Bureau of
Recl amat i on.
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Teble 1 _
: {\H,:;},.»3?a*‘ff'ff53'—"fiti"«f.l%&:r.;;,/z!;
Sumary of climatological dete at Santa Marias (public airport), Santa Meria
River and tributaries, Calif.*

h : Temperature X Precipitation
Hox :~ . Mean : Record : Record : Mean ; Meximum : Minimm

: monthly :  highest : lowest : monthly : monthly : monthly

: Degrees : Degrees : Degrees : : :

: Fehrénheit : Fehrenheit : Fehrenheit : Inches : Inches : Inches
JeNeessa: 50.4 82 22 2.71 : 5.88 : 0.01
Febeosoo: 51.8 : 87 : 2L . 2.47 5.18 : T
MBYeenes: 54,0 : 83 : 29 2.29 : 4,68 : T
ADTevvaas 55.8 : 9T : 31 : 1.20 : .24 .07
MEYoeeaeas 57.7 93 : 3k .32 : 1.03 : T
June.ese: 60.1 : 95 36 b 26 : T
JUYeeee: 62,2 : 104 L3 . .03 : 62 T
AMgiease: 62.4 93 : 43 .03 : Al T
SeDeesest 62.1 : 102 36 : 212 ¢ 1.57 : T
Octecens: 60.0 : 103 : 30 : .62 1.18 : T
NOVesoos: 56.4 : 93 : 25 : Oh 3.41 0
DeCuvene: 52,4 90 : 26 : 2.61 : 4,82 .16
Period : : : : : :

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

* Ietitude 34° 5h' N.; longitude 1200 27' W.; elevation 238 feet above
mean sea level (see pl. b4).
#* Mean seasonal.
Noteo“"'
1. Period of record for maximm and minimum 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 l6-yesr record was a trace.
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Table 2

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

Calif,.*
X Temperature Precipitation
¥onth ——jrm Record Record :  Vean  Veximm : Minimm
monthly highest lowest : monthly : monthly : monthly
: Degrees Degxees Degrees
: Fehrenheit : Fehrenheit : Fshrepheit : Inches : Inches : Inches
Jefeessst k3.2 79 7 : 1.09 : 3.47 T
Febesous: 6.1 81 : 15 : .67 : 2,08 : 0.08
MEXeenest bk 84 19 : 1.13 : 3.13 : .03
ADTeeaess 54.6 92 : 22 : .51 : 97 0
MEYeenea: 60.3 102 : 27 21 .92 0
JuDBeae.: 67.0 108 : 32 : .03 : 25 ¢ 0
JUlYeaeos 4.6 109 39 : 0L @ 07 ¢ 0
Algecoae: 73.0 108 : 36 : .03 : 25 0
SeDeesess 69.1 109 12 .28 2.99 : 0
Octeesea: 58.2 98 21 27 1.27 : 0
NOVersooot 50.4 89 : 15 .54 2.58 : 0
DeCesoest 45,6 87 : 11 95 2.9L 0
Period : :
of 575 : 109 T+ *¥¥5.72 3.47 : 0
record : : : :

# ILetitude 34° 56' N.; longitude 119° 37' W.; elevation 2,210 feet above
mean sca level (see pl. 4).
% Mean seasonal.

Note.,--Period of record 1% years (1945-58). "T" represents trace.
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Table 3

Existing stream-gaging stations and pertinent date, Santa Maria River and

trivutaries, Calif,

: : : Maximum

Station* : Dr:iz:ge : Period of record recorded

: : peak flow

Square : Cubic feei

: miles : per second

Santa Meria River at : ¥%1,728 : Jenuary 19%1-July 1959...: 23,800
Guadalupe. : : :

Huesna River near Santa 119 : December 1929-July 1959..: 11,500
Maris,. : :

Alamos Creek near Santa 88 : October 1943-July 1959...: 2,820
Maria. ool :

Cuyama River near Santa 912 : November 1903-Decembexr 17,300

Maria. ' '+ 1905%%% and December

+ 1929 1959. :

1a Brea Creek near 87 : October 1943-July 1959...: 3,320
Sisquoc. : :

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

Sisquoc River pear L2 : Februery 1941-July 1959..: 13,000
Gerey (Gary). : :

* (See pl. 4 for location)
¥  From latest quadrangle maps.
papers show 1,763 squere miles.

*¥%% Stat ion listed as Santa Marie River near Santae Meria, Calif., during

this period.

The U. S. Geological Survey water supply
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Teble 4

-

Runoff data, Senta Marie River at Guadalupe, Sante Meria River apd tribu-

teries, Calif.*

: Maxirmm
Seagon®* : pesk

Date

: discharge :

: Maxtirmm
: mean daily
discharge

Date

; Cubic feet :

: per second
1912'0—1L100'...‘..OOOOOOQQQOOIOOQQ: . lh,?w

l9hl”)+2-oocont-o'ouoo..c.oc-noou: (*X'*)
l9’4‘2"h3.0--00."0oloco'oooso'-oo: 13,800
1%gﬁfn.”.“.”.“.".“.“.u 5,000
Y R " 3,700
192,'5-2"500000000000000¢o.-cl'.oll: 3
19%“h7ooooo.o-oooo-ovoco'o-coo-: #
104748 . e erenvnncoocsarscancenes
191#8",‘"9.-0000000-oooooo.noocooo.:

1950-51csauccccsssercssssranconst (5
l951"52.o.oocccoo.-octooov-c-ooo: 23,800
105253 cececsservacssoncrvannent 8L
1953"5 esesevsetseesessssenacene s %090
195855t cttnnnnsantsrcnnsansanst (ﬁ;
19555600 ccerstcscencnnnsacnonnst (#%
1956"570’o.o-coooocooc-ooooooo-c: (—'f":)

1057580 e eeenennesaansansonannant 21,500 :

: 5 May
(ex)

ee ve se o2

2 Feb

: 30 Mar :

.
PR I IR B AL B O 3

v .
s0 8 0000 00 .

- .
LU B B B AR N

1949500 cceecrcerscaccnsoasvsnaet 33600 :

7 Feb

: 16 Jan

: 14 Jan :
: 25 Jan

: 27 Jan

13
seesevoso

23 Jan :
22 Feb :

* .
P08 0088009

: 14,400
i 15 Jan

3 Apr :

Cubic feet

: 10,800
: 160
7,940
2,500

oo esfes os

per second

5 Max

: 23 Apr

: 1,130 :
: 30 Max

850

.
.

)

: hA 150.'

23 Jan
22 Feb
3 Feb

50 : 26 Dec

-
sdveese

.
.
'S
.
.

.

»
.

ses v

T Feb

.
*e® 98000

16 Jan

25 Jan

3
DI IR R IR 4

.
.

27 Jan

.
ssesse oy

.
se o0 s

#  Data from U. S. Geological Survey geglng station 0.5 mile north of
Guadalupe, Sants Barbara County and 4.5 miles upstream from mouth (see
pl. 4 for locetion). Prior to 12 August 1955, at site, 100 feet upstreem.

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

#  No flow.

4 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
13
4,000
1,2k
37
3,110
2,360
8,370
11,500
16
ko3
5,180
T0L
4,700
1,500
3 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 Santa Meria, Sante Maria River and
tributeries, Calif.* '

! Maximm s Maximam
Seagon** : peak : Date : mean daily : Date
: discharge : : discharge :

: Cubic feet : : Cubic feet :

: per second : ! per second :
19h3-Bh . ittt ite i ii et 560 : L Mar : 210 : 5 Mar
B T L P 700 : 2 Feb : 216 : 2 Feb
L T TR 10 : 22 Dec : 9 : 22 Dec
196U e iiiiiieeerntaneieenennns 8.7 : 20 Nov : L.8 : 20 Nov
10U T-UBe et ieenrenrtecnssoananaet 2.6 : 24 Mar : 1.6 : 9 Apr
LT T T h.1 : 26 Dec : 1.9 : 27 Dec
1940-50. 00 iienenrcrsnncncanranest 61k : 6 Feb : 271 : 6 Feb
1950~51cteeecccasencocsosvoncanet 248 : 27 Qct : 75 : 19 Nov
195152, cevereasrncsesennsnnenest 2,820  : 15 Jan : 1,350 : 15 Mar
1952-5300c0eccssnsnscanasssannant 12k ¢ 14 Jan 70  : 1k Jan
195350 cttvenererinceennnneanas 5908 : 25 Jan : 173 : 25 Jan
105855t i itieeteetennrnocananeat 8.8 : 18 Jan : 5.9 : 18 Jan
1055-560 . et teecrncecascnnasacaent 1,360 : 26 Jen : her 1 27 Jan
1956-5T0euersesenccncnnsosancaast 2.3 : 17 Apr : 2 : 23 Dec

[

# Data from U. S. Geologicel Survey gaging station on right bank just
downstreenm from highway bridge, 1.2 miles upstream from mouth and 9 miles
NE. of Santa Maria, Sants Barvpara County (see pl. i for location). Drainage
arce 87.7 square nmiles.

#% 1 October to 30 September, inclusive.
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Table 7

Punoff data, Cuyama River near Santa Maria, Santa Moria River eand tribu-
taries, Calif.*

_ Maximam : Maximum @
Seagon#*® : peak : Dete : mean daily : Date
' discharge : : discharge :

: Cubic feet : : Cubic feet :

: per second : per second
1929-300c0ceoscrerecoccansreansst 101 : 14 Mer 60 : 16 Mar
1930-31eeverccrrocacenscasenannel 231 : 5 Feb : k2 : 5 Feb
1031320 eeeeanososroasoneracerss L,480 : 9 Feb : 2,410 ¢ 9 Feb
1932-33 e ctectcsrocrcccrrsseonaa 511 : 19 Jan : 267 : 19 Jan
19333t cteetieececrrenenessnosal 382 : 2 Jan : 195 : 2 Jen
193835 cecterncrnansnssccanannet 820 : 8 Apr : 390 : 8 Apr
1935-300ceeteeccsetresecnsocnvaal Lo2 : 16 Fedb : 340 : 23 Feb
193637 e eveesescosronsencnccnest 5,220 : 6 Fecb : 3,560 : 6 Feb
1037-38 e tetvercncancrcanssacenst 17,300 : 3 Mar : 5,350 : 3 Mar
1938-39. crcvreorracanctseranssnat his : 15 Dec : 140 : 16 Dec
1930400 e e reenacnnnncnronnaeennat 22L : 26 Teb : 82 : 27 Feb
1980-B. i irieieioencnnnsenanst 4,600 : 5 Mar : 3,000 : 4 Mar
L X PP 782 : 22 Apr 168 : 22 Apr
e T P 8,400 : 23 Jan : 2,200 : 23 Jan
L2 T 1,900 : 22 Feb : 1,520 : 22 Feb
B PP 1,400 1 3 Feb : 515 : 3 Feb
L Y P 1,000 : 22 Dec : 250 : 22 Dec
e S L R 500 : 13 Nov : 250 : 1k Nov
L P 23 : 26 Mexr : 19 : 6 Feb
LTS T o Y 31 : L Mar o ¢ L Mer
JOU9 500 eecresnceneoneesossasennt 150 : 6 Feb : 78 :+ 6 Feb
1050=51ceeerrvocaccrosrsnenonenal 18 : 12 Jan : 11 : 1 Mar
105 o5 s eenesceesanncocasoaennat 6,200 : 16 Jan 2,930 : 16 Jan
1952-53 e ceerentccccrentoroncsant 207 : 13 Jan : 117 : 1k Jen
1953-5 et iteteerennertternanneet 1,350 : 24 Jan : 181 : 24 Jan
10555 s et eennnrecreraanoensnaas 151 : 18 Jan : 70 : 19 Jen
105556, ceeenecesrsereseasocssnael 770 : 25 Jen : 325 : 27 Jan
19565 e e ereoonncsncrsaccseancnat 272 : 14 Jan : 71 : 15 Jan

n =

..

s

% Data from U. 5. Ceological Survey gaging station on right bank 3 miles
upstrean from Alemo Creek, and 10 miles NE. of Santa Maria, Santa Barbarsa
County (see pl. L for location). Drainage area 912 squere niles.

%t 1 Cetober to 30 September, inclusive.
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Table 8

Runoff data, Sisquoc River neer Gerey (Gery), Sante Meries River and tribu-
taries, Calif.®*

i : Maximum @ ¢ Meximum
Season*#* : peek : Date : mean deily : Date
discharge : : discharge :

: Cubic feet : : Cubic feet :
| : per second : : per second :

(s T AP 7,000 : 5 Mar 4,100 : 5 Mar
A0UI-H2,. . ieieeetertinenancssanat 875 : 22 Apr 512 : 22 Apr
IOL2-03 e tiennceroceniensonnast 13,000 : 23 Jan 5,900 : 23 Jan
e T PR ,600 : 22 Feb 3,350 : 22 Feb
T AT 5,400 : 2 Feb 2,120 : 2 Feb
L) P 4,000 : 30 Mar : 1,900 : 30 Mar
1OUE-hT et sseenennientesevannnat 900 : 23 Nov : 200 : 23 Nov
1OBT-UB . s eeriiiteetieiereienenaat (%) iii.ieee (k) tiiiea..
T R o T PP 50 : 11 Mar : 29 : 12 Mer
1949500 ceeestercarercennacsonst 900 : 6 Feb 250 : 6 Feb
105051 cetccccssocncesssasscaocal €5 T (#%) L.,
1051520 eesessascnctsrcscnnoenst 8,910 : 15 Jan : 3,270 : 16 Jan
1952530 crecsnvssccsccrnesennnsl 480 : 1k Jam : 365 : 14 Jen
1953500 00 vrnnrencecronsannsaanst (5 : 25 Jan :  #54,050 : 25 Jan
195855, et sencenonscsonnacnanst 137 : 17 Feb : 60 : 18 Feb
1055-56. cereestancssavcasanssenst 2,120 : 27 Apr : 1,500 : 27 Apr
1O56-5T0eeeosorenaocorasscessnnast 105 : 18 Oct : 28 : 19 Oct

. 13 -
* - »

s o8 e »s

*  Data from U. 8. Geological Survey gaging station 0.5 mile east of
Gaxey and 3.5 miles downstream from Tepusquet Creek (see pl. i+ for location).
Drainage eree W42 square miles.

#% 1 October to 30 September, inclusive.

#r Jo flow.

#  Records not available.

!
s

s Approximate.
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Table 9

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

Item : Quantity

Drainadge 8red@..osescesscescecsrosseesssssossssessaseet 1,125 8q, mi,
Reservoir: :
Elevation - ‘ :
Original streambed............ tetecersssnessesast 476 ft., m.8.1,
Conservation Pool..eisvesisssesesnecsssnsnsnsssst 623 ft,, m.s.1.
Flood-control pool (spillway crest).............: 651.5 ft., m.s8.1.
Area (survey of 1946, revised March 1959) -
Conservation PoOl..e.sesreeroersacnoannssssassass 2,620 ac,
Spillway CresSt..c.cesrersecccsossonscosssssnsasst 3,690 ac.
TOp Of dBM.vvcvuvevnncnrencostosassasessassseneat 5,700 ac,
Capacity, gross (survey of 1946, revised March :
1959) - :
Conservation pool......ccveveoensnsnsassonscoss +et 151,050 ac.-ft.
Spillway crest...... tresessassaasisssersvevaseess 240,120 ac.-ft.
TOop Of daMu.cvesevossccroennsroncascsnonenssscrsot 426,000 ac,-ft,
Allowance for silting....cc.evvevvvveansenncseast 40,000 ac.-ft.
Dam = Cype...vececevovsonscans Cessens ssressesesssess: Earth
Crest elevation..cviesrrsverososacenosnssssoneassss 692 ft,, m,8.1.
Maximum height above original streambed...........: 216 f¢t,
Crest length...c.vevevrernnnsone B ..t 1,800 ft.

Splllway = typ€eseeeesorssoons tesssessrsssnsssasssssi Concrete tunnel,
: ungated
Crest = CLYyPB..csvsvocsoscsrassocnsss cessescsnsssssst Ogee

Crest €levation..iieacerseronnnssensoaseasesaseosasas 651.5 ft,, m.8.1.
Crest length.eiciveioncssivsnnerornsensassnsssnssass 50 ft,
Discharge tunnel - diameter........evoeeesvesressses 23 ft,
Maximum discharge capacity (elevation 692),.......: 28,000 ¢, £, 8.
Terminal StruUCLUTR..ccuessrcesscsassiosvosnssasssss Flip bucket
Qutlet works: H v
Gates = CYPCecesrvressrscscsssannsssensssanveasnssssss High pressure vertical
: lift
Number...ovevereeersnsssonenss ceeensscenssseasest & (2 tandem pairs)
S1Z@u.ieeeterrenecesseensotonsscenascssassanseaset 7' x 12!
811l €levation. .veveveceerorosonsonsneronescensst 473 ft., m.s.1.
Maximum discharge at spillway crest (low port :
“blocked) e iesicecsercssocnsssencessensenssosssl 12,700 ¢, f. 8,
Maximum discharge at spillway crest (low port :
OPeN) cutvvrorsacsscsossasssssnssasssassnssssacst 13,050 c, £, 8.
Intake structure =« :
S111 elevation. . icaciveceerronrecovssasssassenest 504 £t,, m.8.1,
Top €levation..vessessecersasssnsssscsscasnenessst 526 ft., m.8.1.
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Table 9--Continued

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

.

Item H Quantity

Condult = LYPe..cevereiorssoersrersonsasnssnesssssi Pressure
Diameter, .eoeeveverisrtenserasancassnesssrssosranas 15 £t
Tunnel = type...c.reesserieecsecsvessscnsenssessesi Pressure
Diameter. iiveeirrerrerasssanensnosscsnsnssnsasssi 15 ft,
Tunnel = Cype...eeiinirennrenennes sessesesessssees: Free flow
L2 ti it rtenartniacnioatsntrtssriorataraannas ce: 19" x 17
Terminal structure.......coecoeas seesesssrnasnssest Stilling basin
Reservoir design flood: :
Length of design Storm.......ccvvevevssersncssness: & days
Inflow volume {(lst through 3d day) veerressssst 139,100 ac,.-ft,
Inflow peakes.viviirernianeniisnenssossessssaeenaes 95,000 c. £. s,
Outflow peakiuvsveentvonsesvsnes veeessnsssenssesnsst 12,700 ¢, £. s,
Reduction in peak..v.vveerevroeiscnsacans vesveosset 82,300 c. £. s.
Spillway design flood: :
Length of StOIMisuereorncesconnenas siserenssnssssst 5 days
Inflow volume (lst through 3d day).. seesssesssst 368,000 ac.-ft,
Inflow peak.veevseveocenesecsscassennssssnerssessst 120,000 ¢c. £. s,
Outflow peakes.isvensnesnnnns v e ceesservssssseess 39,700 ¢, £. 8.
Reduction in peak. ... v vrricneens ceesrresenesnes: 80,300 ¢c. £. 8.




Teble 10

Area and gross capacity data - Twitchell Dam end Reservoir, Senta Marie River and

tributaries, Calif.*

Eleva- @ Capac-’ Eleva- | Capac~ | :" Eleva- | Capac- |

tion & ity & Aree tion 1ty ¢ oAreR it Taion ity & Area

Feet Feel Feetb

above : above : above

mean sea : Acre- :: mean sea : Acre- : :: mean ses : Acre- :

level : feet : Acres : level : feet : Acres :: |, level : feet : Acres
Yt - 0 : 1o 517 : 7,490 : 520 : 557 : 37,970 : 1,030
73 1 2 :: 518 : 8,010 : 5Lo : 558 : 39,000 : 1,050
Lro 3 3 1 519 : 8 ,550 : 550 : 559 : 40,050 : 1,060
4180 6 : 6 :: 520 : 9,100: 560 560 : 41,120 : 1,080
481 12 10 :: 521 : 9,660 : 570 : 561 : 42,200 : 1,100
182 20 : 10 : 522 : 10,230 : 580 : 562 : 43,290 : 1,110
L33 32 : 20 : 523 : 10,810 : 600 : 563 : 44,400 : 1,130
L8k . 50 : 20 s2b : 11,410 : 610 :: 564 h5,530 : 1,140
185 73 : 30 : 525 : 12,020 : 620 : 565:14-66’(0:1160
36 : 100 : bo 526 : 12,640 : 630 : 566:&7,830:1170
Lt : 1ko Lo :: 527 : 13,270 : 640 :: 567 : 49,000 : 1,190
438 : 180 : 50 : 528 : 13,910 : 650 :: 568 : 50,190 : 1,210
89 : 240 &0 529 : 14,560 : 670 :: 569 : 51,400 : 1,220
oo : 300 : T0 : 530 : 15,230 : 680 :: 570 : 52,620 : 1,240
bor: 370 : 80 : 531 : 15,900 : 690 :: 571 : 53,860 : 1,260
Lgo . 50 90 532 : 16,600 : 700 : 572 : 55,120 : 1,280
ko3 : sho : 110 : 53 :17,300: 720 573 : 56,400 : 1,300
ok ; 650 : 120 : 534 : 18,020 : T30 : 574 57,690 : 1,310
kos . 770 : 130 :: 535 : 18,750 :  ThO : 575 : 59,000 : 1,330
Lo : 900 : 140 : 536 : 19,hgo T 760 : 576 : 60,340 : 1,350
ko7 : 1,040 @ 160 : 537 : 20,240 ¢ 770 :: 577 : 61,690 : 1,370
o8 : 1,200 : 170 : 538 21,010 . T80 : 578 : 63,060 : 1,390
hgg : 1,370 : 190 : 539 : 21,800 : 800 : 579 : 1»50 : 1,410
500 : 1,560 : 210 : 540 : 21,590 : 810 : 580 : 65,860 : 1,430
501 : 1,750 : 220 : 541 : 23,400 : 820 : 581 : 67,290 : 1,k60
502 : 1,990 : 240 : s5he : 24,220 ¢ 830 : 582 : 68,740 : 1,480
503 : 2,230 : 260 : 543 : 25,050 : 8ho 583 : 70,220 : 1,500
504 : 2,480 : 270 :: 54l . 25 900 : 850 : 584 : 71,720 : 1,530
505 : 2 760 : 200 :: sks : 26,750 1 860 : 585 : 73,250 : 1,550
506 : 3,050 : 310 sh6 : 27,610 : 880 : 586 : 7h,800 : 1,580
507 : 3,350 320 :: 5h7 : 28,400 @ 890 :: 587 : 76,380 : 1,600
508 : 3,680 : 340 :: 548 : 29,380 : 900 : 588 : 77,980 : 1,630
509 : 4,020 : 360 :: 540 : 30,280 : 910 : 589 : 79,610 : 1,650
510 : 4,380 : 380 :: 550 : 31,190 : 920 : 500 : 81,260 : 1,680
511 : 4,760 @ hoo :: 551 : 32,110 : 94O :: 501 : 82,940 : 1,700
512 : 5,160 : 420 :: 552 : 33,050 : 950 : 592 : 84,650 : 1,730
513 : 5,)80 ;' bho & 553 : 34,000 : 970 :: 593 : 86 380 : 1,760
514 : 6,030 ¢+ 470 :: 554 : 34,970 : 980 :: 504 88 130 : 1,780

515 : 5, L4890 ¢ hoo 1 555 : 35,960 : 1,000 :: 595 89 918 : 1,810
516 : 6,980 : 510 :: 36,960 : 596 1,8L0

See footnote ot end of table.

556 :
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Table 10--Contimed

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

tributaries, Calif.¥*--continued

Eleva- ., Cepac- . ppeg :: Bleva- Capac- ; pren ;: Eleve- Capac- ; prea
tion ity . tion ity tion ity .
Feet : Feet Feet :
above : : above gbove :
mean sea : Acre- :: mean sea : Acre- :: mean sea : Acre-
level : Zfeet : Acres level : feet : Acres :: level : feet : Acres
597 : 93,570 : 1,870 :: 629 : 167,200 : 2,830 :: 661 : 276,790 : 4,080
598 : 95,430 : 1,890 :: 630 : 170,120 : 2,870 :: 662 : 280,870 : 4,130
599 : 97,330 : 1,920 : 631 : 172,990 : 2,900 :: 663 : 285,000 : k,170
600 : 99,250 : 1,950 : 632 : 175,900 : 2,940 :: 66h : 289,170 : 4,220
601 : 101,200 : 1,970 : 633 : 178,840 : 2,980 :: 665 : 293,390 : L,270
602 : 103,170 : 2,000 : 634 : 181,820 : 3,020 s 666 : 297,660 : L,
603 : 105,170 : 2,030 : 635 : 184,830 : 3,060 :: 667 : 301,980 : &4,
604 : 107,200 : 2,050 : 636 : 187,890 : 3,090 :: 668 : 306,340 : &,
605 : 109,250 : 2,080 :: 637 : 190,980 : 3,130 1t 669 : 310,750 : k,
606 : 111,330 : 2,110 :: 638 : 194,110 : 3,170 :: 670 : 315,210 : L,
go)g : 113,430 : 2,130 :: 639 : 197,280 : 3,210 :: 671 : 319,720 : &,
: 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 : L,
610 : 119,910 : 2,210 : 62 : 207,020 : 3,320 :: 6Th : 333,590 : L,
611 : 122,130 : 2,240 : 643 : 210,330 : 3,360 :: 675 : 338,330 : 4,
612 : 124,370 : 2,270 : 64l : 213,690 : 3,390 :: 676 : 343,130 : &4,
613 : 126,640 : 2,300 : 645 : 217,000 : 3,440 :: 677 : 347,980 : &
61k : 128,950 : 2,330 : 66 : 220,520 : 3,470 :: 678 : 352,900 : 4,
615 : 131,280 : 2,360 : 647 1 223,990 : 3,510 :: 679 : 357,880 : 5,
616 : 133,640 : 2,390 : 648 : 227,510 : 3,550 :: 680 : 362,910 : 5,
617 : 135,030 : 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 : 118,460 : 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,
62k : 153,660 : 2,660 : 656 : 257,020 : 3,870 :: *#%688 : 103,000 : 5,
625 : 156,320 : 2,690 : 657 : 260,890 : 3,910 :: #*%689 : 409,000 : 5,
626 : 159,010 : 2,720 : 658 : 264,810 : 3,950 :: **#600 : 414,000 : 5,
627 : 161,730 .: 2,760 : 659 : 268,760 : 3,990 :: **G91 : 420,000 : 5,
628 : 164,490 : 2,800 : 660 : 272,750 : 4,040 :: **692 : 426,000 : 5,700

PRUEEERE IR EBTER eSS BREESEEE

% Table from datae supplied by U. S. Bureau of Reclamation based on 1946 survey and
revision of Maxrch 1959. ;
*¥%* Extrapolated values.
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Table 11

Pertinent data, Santa Maria Valley levees end channel improvements, Santa

Meria River and tributaries, Calif.

Itenm

Quantity

Drainage areas and design discharges:
Bradley Canyon levees at -
Upper end:

.
.

Dr&inage areao-..ootoionostlll"t'...olOUQUOQOOQQ-FlQon:
Peak dischargeln0‘0--ua..clo'o000-.....0.-00-.00.-oo:

Santa Maria River:

Dl.alnaage areao-oouol--lvoooc.o.0-00.0.000'0000l00|00:
Peal{ dischal‘geconooootonootcvocoooooo.cooclnot.'o‘.o:

Santa Maria River levees at -
Upper end: '

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

Lower end:

Dl'&in.age areaOUODOOUOOOCJO00.!0-00000-0000’0000'00000:

General:
Bradley Canyon levees and chennel:

Pea-l{ dischargeoo0..000.-9'.'0-oio..ooo'oooclont'ollo:

length of left levee,iceteevervsccassssssscesorssnasasess
Iength of right 1evee.iiveressscsocsvessanssssarsonsenss
Top Width Of 1evVeeS.isecstoecssoretsassesssscsvcens oot
Height of levees - YangCiecsvesssrscceersosesansssnesel
Thickness of revetments - range..ccvevescsecvscasecoast
Jevee 8loPES.csescresstsoscsssasssnsoanvansssssenonsocet
Height of revetments...ccieeeestnvensecssnosccercsnnast
Thickness of stone t0€.ccevivescesosescscssssocesssanss
Width of channel.sceeeseeervenscessrsassssssenssosanacss

Sante Meria River:

Iength of left levee. .. iveserrrsorsronsesesososevessssocel
Length of right Jevee.scersersesvesosscrassasonssannnst
Top width Of 1eveeSiveeeecersresecssssvorancosnsssossesl
Height of levees - raNge.ceccrcserccsasossossnnoccnsnst

Levee sloms-lc.oooca‘oonoclotnooDl...'voncoco'o.cotoo

3
.

Beight of revetments - range...scevevesecscssennnsesaat
Thickness of revetments - I'8DEE.cssvectssrevsosesessns’
lmiclmess of Stom toe.'OOQOOOA0..0“0.’..‘00000‘.'!0.:

.
.

7.9 sq. mi.
9,000 ¢, £. 8.

12.6 sq. mi.
9,000 c. £. 8,

1,634 sq. mi.
160,000 c¢. f. s.

1,719 sq. mi.
150,000 c. f£. s.

22.5 to 31.5 ft.
115 tO 200 fto
6 £t.
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Tadble 12

Outlet gate operation schedule for flood-control storage - Twitchell Dam and
Reservoir, Santa Maria River and tributaries, Calif,.%

When reservoir : Gate setting for :
water surface : gates as : Computed

Step N“,’f - 1s between : ipdicated - discharge**
o t_elevations : No. 1 : TNo.2
Feet gbove : Feet of : Feet of : Cubic feet
nean see level ¢ opening : opening : per second
looooo-'-noutooogotu:501"00" 623-0 . O H v o H 0

2"!.'.....'.....".: 6230- &3.2 : .5 : 05 : 500.' 510
3.‘..0.!0.00!0'..!.0. 6232" 623.1‘ : 105 H 105 : 1,500- 1,510
)4‘..00000-.-..00000.'. 623)"’" 62306 H 300 H 300 H 3,0%" 3,010
5.....0--..0".‘-00000: 62306 - 623-8: B 500 H 5-0 v 5,000 - 5,010
6..“".0.......0..0: 623.8” 621"00 : ’ 8.0 : 800 : 7’%0\- 7,8%
7.0-..000‘.-000.--.0: 622'}00 - ***65105 . :!.200 : 1200 H 11,630 - 12,700

*  Schedule ‘applicable for rising or falling stages.
#% Tow 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 downstreem gates. Normally upstream gates are wide
open a.r;d function as guard gates.

2. If one of the dovmstream gates camnot be operated, adjust the other
gate, if possible, so that its opening will equal the sum of the openings

showvn _in the sched . However, the operable gate should not be opened more
than 80 percent ?Qt%e ’ &

OUTLETS
(Looking downstreem)

Blev. 473

Dovnstream gates 7' x 127
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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 acconpany Reservoir Regul ati on Manual for Flood-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 Cuyanmm 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
foll ows:

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

(b) Releases fromthe flood-control storage space shall be
made in accordance with the "Qutlet Gate Operation Schedule for
Fl ood- Control Storage" currently in force. The schedule currently
in force as of the pronulgation 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, Department of the Arny, Washington 25, D. C., and in
the O fice of the Commi ssioner of Reclamation, Washington, D. C
Revi sions of the "Qutlet Gate Qperation Schedul e for Flood-Control
Storage" nmay be developed fromtime to tine as necessary by the
Cor ps of Engineers and the Bureau of Reclamation. Each such
revision shall be effective upon the date specified in the approva
t hereof by the Chief of Engineers and the Comm ssioner of
Recl amation and fromthat date until replaced shall be the "Qutl et
Gate Operation 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
shal|l be kept on file in and may be obtained fromthe Ofice 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
danger ously rapi d 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 would be inconsistent with
requi renents for protecting the dam and reservoir from naj 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 ot her operating data as the District Engineer 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 tenporary 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
comuni cation and the action taken by the District Engineer shall be
confirnmed in witing under date of same day to the O fice 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 Ceneral

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



When reservoir : Gete setting for :

s No water surface : gates as : Computed
tep No. is between : indicated : discharge**
elevations : No. 1l : No. 2 :
Feet above Feet of Feet of Cubic feet
mean sea level : opening : opening : per second
lo.oovnes cecenen ceees: 504.0 - 623.0 : 0 : o : o
2 ittt .: 623.0 - 623.2 : 5 .5 500 - 510
36232- 623.&; 1.5 1.5 1,500 - 1,510
Looosienen.. ceressees: 6234 - 623.6 : 3.0 : 3.0 : 3,000 - 3,010
> WAt 623.6 - 623.8 5.0 5.0 5,000 - 5,010
Breeiiiernenansnnnasa: 623.8 - 624.0 : 8.0 : 8.0 : 7,800 - 7,820
Teeeeeennnns eveeeee.: 624.0 - ¥%651.5 :  12.0 :  12.0 : 11,630 - 12,700

*  Schedule applicable for rising or falling stages.

*  Tow 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 then 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 (
22K
Downstream gates 7' x 12! APPROVED:

APPROVED:

= -
Lieut. General, Chief gineers |-
Effective Date: 3| jan.1962 FilYe N6. 373/123




