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N A study of the geology and hydrology of the area of the Point Arguello Navat
(1 ' ‘ !lmsnle Facility indicates that the anticipated water demand by the Navy of
T ‘ E ! ‘ & 06to 1.6 mgd can be supplied by water from wells drilled within the missile
‘ Pow ' ;- beility, Two nearly separate ground-water basins are potential sources of
. . = & "upply—the Santa Ynez Valley proper and the Lompoc Terrace. In the Santa
e . Yuez Valley, wells less than 200 feet deep tap the younger alluvium and yield
B 4 ‘bout 1,000 gpm at moderate drawdown. In the Lompoc Terrace ground-water
S o - basin the water is of slightly better quality, but wells will probably each yield only

Tt
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% sbout 500 gpm at moderate to large drawdown.” It is estimated that sufficient
i ound water is in storage to supply the anticipated demand for 60 years.

INTRODUCTION
PURPOSE AND SCOPE

In March 1958 the District Public Works Office, 11th Naval Dis-
‘ lnct San Diego, Calif.,, requested the U.S. Geological Survey to
mvostlgate the p0s31b1hL1es of developing a ground-water supply for
¢ the proposed Point Arguello Naval Missile Facility, Santa Barbara
County, Calif., at the seaward end of the Santa Ynez River valley.
“spcmﬁcally, the work entailed a review of earlier pertinent studics,
tampling of streams and existing wells on the missile facility for
g‘d\cmlcal analysis, mapping the geology, selection of test-well sites,
4 ®upervision of test-well drilling, the construction and development
of & supply well, and the preparation of a report summauzmg the
& prology and ground -water features of the area.
Test-well drilling began in March 1958 and ended in J uly 1958 with
the completion of the 11th test well. - The selection of sites was mado
g 9 well-to-well basis because the information gained from each well
"_. generally affected the selection of the next site.
¢ This report summarizes the geologic and hydrologic features, de-
P wribes the test-well drilling, suggests additional supply-well sites,
- & wd discusses the chemical quality of the water. The work was done
‘nder the general supervision of G. F. Worts, Jr., and H. D. Wilsony

SR (5 O




2 CONTRIBUTIONS TO THE HEYDROLOGY OF THE UNITED STATES ' GEOLOGY AND' GROUND -WATER, .POINT 'ARGUELLO, CALIF.: '3

Jr., successive district supervisors in charge of ground-water inver fogs alon_g the coast and the almost-constant daily sea breeze cool the
. tigations in California. § arco during the summer. . ‘ : :
Long-term climatological data for the ares are not available; how-
. LOCATION OF THE AREA o % ever, table 1 shows the general conditions of rainfall for the northern
The Point Arguello Naval Missile Facility occupies: the part of e E and coastal parts of the missile facility.
area that was formerly Camp Cooke Military Reservation. Thears § . ‘ :

is south of the Santa Ynez River and includes about 33 square mil® & TaBLE 1.—Precipilation, in inches, at Surf, Calif., 1948-57

) . US. Department of Agriculture, Lompoc, Calif., furnished the unpub-
Dibblee (1950) described the general geology of the area in dclA,i 4 lished long-term data on.the frequency distribution of precipation
and his report was relied upon throughout the prepz.uratlon of thy % in the vicinity of Lompoc (table 2). The data for the first 39 of the
report. The geological map (pl. 1) is largely from Dibblee’s 1epf § 44 yourg tahulated are from a station 2 miles west of Lompoc and were
except for changes and modifications of structural features m the 3 obluined from the Burpee Seed Co., Lompoc, Calif. |
northern part of the area. . . % Table 2 shows that during the 44-year period the annual precipita-
_ Mr. Joe Ernst, district geologist for the Texas Co. in Santa Mank # tion equaled or excoeded 11.98 inches in 50 percent of the years.

furnished geologic data on exploratory oil test wells drilled in dverage annual precipitation near Lompoc for this 44-year period
northern part of the area. 3 ;

i ) & was 13.15 inches.
..A comprehensive geologic and -hydrologic study of the exiremt &
northern part of the area was included in a report on the water re
sources of the Santa Ynez River basin by Upson and Thomasso %

in southwestern Santa Barbars County, Calif. The area extends | 7o, | Feb. | Mar. | Apr. | May | sume | 7uly | Aug. [Sept.| Oct. | Nov.| Deo. | Total
southward along the Pacific Coast from the Santa Ynez River to the 3§ by year
- south side of Canada Honda, a. distance of about 6 miles. Tt @, — | | 0.00 | 0.0 | 0.0l 0,33 | 0.00 ||
f__‘; . southern boundary follows the crest of the Santa Ynez Mountsin § 1551240 0:18 | 0.871 0001 .00 | .00 | 00| .08 | LI7 ||
Co eastward from ‘the coast for about 7 miles. From this point tht § 139 | ;S LEe ) 0 (00 ) 00 000 00 L2 32001 080
::: ; eastern boundary extends northiard to the Santa Ynez River whie ' 4 il B S| ] (W) 00 0018061 10
- bounds the property on the north. ‘The area is shown on the Armf ¥ LS o8] as | 00 00 08y o0 90200880 1280
'&E‘ : Map Service 74-minute quadrangle maps (series V895) 1947 for B . 2.9 | -89 |100) 35| 16| 00| .00} .00| .61} .152.26 | 10.09
cr \\' Trimquﬂlon, POintl Argueﬂo, &nd Surf' ) ¥ Average‘ 2.50 | 1.40 2.90 87 .25 .03 .06 .01 00| .22 | 1101 1.85 10. 96
gl ., Access is by State Highway 150, a hard-surfaced two-lane rosd » " Record taken 2.3 mailes NINE. of Surl, Calll,
= which skirts the western and northern edges of the area. . A gravelled § :
oo toad from Highway 150 through La Salle (Rodeo) Canyon to Canads  Precipitation in the Santa Ynez Mountains is greater than at either
S Honda serves the southwestern part of the area. The Southerz § Lompoc or Point Arguello; Dibble (1950, p. 15) states that the yearly
= Pacific Railroad crosses the northern and western parts of the aret. § minfall in the mountains is about 25 inches. :
E | ACKNOWLED GMENTS Paul R. Nixon, project leader of the Agricultural Research Service,

| P

[ PR ]
) ety

TABLE 2.—Precipttation, in inches, in the vicinity of Lompoc, Calif., 1913-57
: (unofficial record)

—

. . - i cently bf ® Peeent of time| - Water
(1951)’ and a ground Wat'er apprmsal was made raore re S) W & *wledor | Jan, | Feb, | Mar.| Apr, | May | June | July | Aug. [Sept.| Oct. [ Nov.| Dec. | vear
Wilson (1959). Hydrologic data collected since 1942 for the St j ercceded Qo t

Ynez Valley are on file in the subdistrict office of the U.S. Geologies

] alif, 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 6. 45

Survey, Ground Water Branch, in Santa Barbara, C 991095 | 0:80 | 0-00 | 0-00 1 0-00 | 0.00 1 0.00 | 000 1 0.00 | .45
. . .41 .12 .00 .00 .60 .00 .00 .00 .08 U6 8. 89
.79 .19| .00 | .00 | to0| 00| .00| 00| .15 1.23 4.50

 CLIMATE

. Like much of coastal southern California, the area has a relatively %
mild and even climate throughout the year. Practically all the 12 W
25 inches of annual rainfall occurs during the winter months. Tbe
average annual temperature over the area is between 50° and .60°V~
Temperatures below {reezing or above 90°F seldom oceur.. N}g"!‘f 4

Lor| .3 .00 .00} 00| .00 .00| .07 | .35} L.G2 11.00
L4l .53 .03 .00) ,00] .00} .00| .17} .68 2.25 11,68
2.06 | .97 .06] .00} .00, .00 00| .29/ 1.00] 2.5t 13.35
2.76 11,22 .164 .00 .00 | .00 | .00 | .44 | 1.39 | 3.58 14.33
3.40 1 1.60 | .40 | .00 .00 | .00 | .05 | .64 2.04|4.18 15.72
4271246 | .76 | .12| .00 .00 | .40 .90 2731} .67 18.67
835(3.14 | 181 | L11| .61 .19 |1.92 | 2.68 | 3.69 | 7.93 32.72
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) F4  CONTRIBUTIONS TO THE HYDROLOGY OF THE UNITED STATES § ~GEOLOGY AND GROUND WATER, POINT ARGUELLO, CALIF. 5
| _ TOPOGEAPHY ‘ £
| The topography of the missile facility is varied and generally r~ D ~C B A
! flects the-local geologic conditions. North of State Highway 150 (be §
; gently seaward-sloping flood plain of the Santa Ynez River is underlem §
\ by unconsolidated younger alluvium. South of the highway a gently & E F G H
; undulating plain rises southeastward away from the Pacific Oceas
\ and the Santa Ynez Valley. This plain, called the Lompoc Terract, 1
! is covered by the Orcutt sand of Pleistocene age, and is incised by 3 M L K J
Lompoc, Bear, Spring, and La Salle Canyons, whose valley floors ar &
o ©100.to 300 feet below the surrounding terrace. The Lompoc Terrace 3
' f! ::{‘ i extends south and east to the foothills of the Santa Ynez Mountains. & N P Q R
el &: b The Santa Ynez Mountains have been carved out out of older cor @
o4 o~ solidated rocks that are folded and faulted. : ' S ——
Pl oo | The range crosses the southern part of the missile facility. Trao- % T ystems. &
} B! quillon Mountain, which is approximately 2,170 feet above sea level, 2 TEST-WELL DRILLING PROGRAM
5 ,-g.:: I is the predominate peak in southwestern Santa Barbara Counll_;'; Eleven test wells, ranging in depth from 59 to 475 feet, were drilled
VT The mountains are physiographically mature, 8s 4,1ndlcatgd by t by the cable-tools method on the missile facility from March through
N R sharp divides, steep valley walls, and flood plains along the streams. & July 1958. The total footage drilled was 2,663 fect. New 8 5/8-inch
e c . - WELL NUMBERING §YSTEM outside diameter steel casing was placed in the hole in sections and
5 . . o - ) . # welded as drilling progressed. This method permitted the collection
= Test wells drilled during this investigation were assigned prelim* i8 of samples that were relatively uncontaminated and therefore, were
© i1 nary numbers 1 through 11 in the sequence in which they were begih % representative of the formation that waspenetrated. At the completion

They were renumbered later according to the system used in Californis % of cach well a concrete plug was set in the bottom whenever the natural

for most of the ground-water investigations of the Geological Survef £ bottom was judged not to be sufficiently firm to prevent “heaving.”

and the California Department of Water Resources. This system ¥ F  The test wells were logged by the authors as drilling progressed.

~ explained below, is based on ‘the rectangular subdivisions of public & 0n completion of each hole the log was studied and the casing was

1

{

? land and serves to lo.cate the well within a 40-acre plot. Section lin® perforated at appropriate intervals. The interval to be perforated
| have been projected into unsurveyed areas for reference only. b

B

: % normally was selected opposite material that was sufficiently coarse
Test well 2, for example, has been assigned the number 7 /35-33RL.

oo : g e 4 grained to allow a natural “gravel pack’” to form during development
;é ' The number before the slash mark indicates that the well isin T.7N

5 L. ol the well. The casing was perforated with a small “Mills knifc”
e and the number between the slash mark and the hyphen indict® & which cut a vertical slit approximately 3s by 1% inches.

5 that the well is in R. 35 W. .MOSt of S anta B&rba.ra. County is nort .: After perforation, the test wells were surged for several hours by
and west of the San Bernardino base line and Meridian and therefor 4 mpidly pulling a snugly fitted bailer through the water. The surging
the “north” and “west” designations are omitted. The numbe &

: o8y pean . tbe 3 : Process served to draw water into the well faster and to wash in the
following the hyphen indicates that the well is in section 33 and £ finer grained particles of the surrounding sediment near the perfo-
letter “R’’ corresponds to the 40-acre plot as shown in figure 1. :

) -a.cre pl 10W. ure % ntions. The fine material was periodically bailed from the well.
Wells are numbe'red serially within the 40-acre plot as 1nd1_ca_tef1 by 4§ When the surging process progressed to the point where it was

the number following the letter. o .. ¥ thought that a natural envelope or “gravel pack” had formed, and
A similar numbering system was used to designate sites from whi® & fitflo o7 no sediment was being washed into the hole, the well capacity

surface-water samples were collected. In numbering the localitics 4 %5 tested by bailing. If the well produced more water than tho

surface-water samples, however, the final digit was omitted. T but & bailer could withdraw, a test pump was installed to develop the well

the number 7/35-33R indicates the location of a sampling point st lurther and to determine its capacity. Samples of water for chemical
seep or along a stream. .

¥ Wnalysis were taken during the bail or pump test. “Results of these
4% wnalyses are given in table 6.
T 650186—63—2 S s
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Seven of the test wells were drilled to explore the sediments «f G GEOLOGY

Lompoc Terraca ground-water basin, three were drilled to explors G@
alluvium of Canada Honda, and one was drilled in the alluvium o &
Santa Ynez River valley. Pertinent data on these test wells &
summarized in table 3, and logs of all test wells and supply wiii
are given in table 5. '

TABLE 3.;Summary of data from test wells, Point Arguello Naval Missile hﬁ'iﬂf

- ¥posits that ranga in age from Pliocene to Recent.

CONTRIBUTIONS-PO-PHE- ¥ DROLOGT OF THE UNITEF 5Ties f—SI0L00Y AND-GHoUND WATER, POINT ARGUELLO, CALIF.

7

Tho rocks and unconsolidated deposits exposed at the mis_silc fu-
dlity range in age from Jurassic to Recent. Their areal distribution
thown on plate 1 and their lithologic character, stratigraphy, and
t Wder-bearing properties are summarized in table 4.
E =plions of the stratigraphic units are given by Dibblee (.1950).
- Qe mogt, promising ground-water supplies occur in the unconsolidated

Detailed de-

Approx- Statle! : . . . ;981 10
imate {Interval water . TabLe 4~—S8tratigraphic Units of the Point Arguello Naval Missile Facility
Welll USGS No. and Date |Dopthielevation| perfo- | Yield Draw- | lovel P— N
location com- . (ft) | ofland | rated |(gpm)| down | (it Rey® 54 ) i
pleted surface (tt) (It) | below A Geologie | Stratigraphic unit | Thick- | Lithologic character Water-bearing
() Jand ik age ness ({t) properties
surface)
—l—il .
san 0-504| Windblown sand, in Unconsolidated, but
1[7/35-30G1. 14 | 414-58 | o277 130 | 115-270 | Not enough 97 Dune sand part actively drift- probably above the
1niles south of water for ing. zone of ground-water
Surf, Csl;]hf,, ball test. saturation.
west of high- . - -
way. : jum | 0-2004| Gravel, sand, silt, and | Unconsalidated; lower
3| 735-33R1, 2.2 | 4-28-68 | 432 216 | 402420 | 180 | 280 |  1i0 | Cemwrstem Younger allaviu clay underlying the | - part constitutes the
miles up QN Recent alluvial plains of the main water-hearing
Lompoo . Santa Ynez River zone and is the prin-
Canyon from and tributaries; of cipal source of \\':nlm:
State Fligh- fluvial origin, except to the Lompoc plain;
way 150, A e . in Lompoc Canyon low permeability in
3 | 7/35-28K2. 0.9 5-15-58 315 89 22-23 ] O] 14 | Casedto i li where estuarine clay smaller valleys.
mile up 46-48 Orave ammsid and silt are predomi- .
Lompoe 60-63 to A nant; lower part
Canyon from underlying the
State High- Lompoc plain is
way 150, - predominantly
4 7/3&?2N1.Bo.75 5-27-58 | 300 175 | 10-210 21, ) 10 | Fine ea:-ia s ‘ gravel,
milo up Bear e Lme s ity -
Canyon from r(’lmma:uﬂ Iglgg}c??;]dy 0-3004:| Band, clay, and some | Unconsolidated; ylelds
highway, . - mN. : gravel, predomi- water to wells but is
§ | 6/35-5F1." 1.3 5-29-58 77 220 557 4 @ 25 | Cemented .04 ¥ nantly nonmarine; generally of low
miles up Bear locally includes permeability,
}(‘)ln?yon from indura{b)ed clms)‘{s! oé
ghway. - A i colian beach sind; |
8| 7/36-33J1° 175 | 6-17-68 | 380 177 | 13155 | 125 65| 112 | Cosine unmd Pleistocene locally may include
miles up K 173-256 at 200 beds equivalent to
Lompoe 81t wwvﬂ the Paso Robles
Canyon from . . ratad 681 formation of the
highway, ’ casing wt trcr eastern Santa Ynez
7| 6351871 665 . 5 () 243U Valley.
. 8 8 5 | 20-75 7| @ 21 Unconformity .
Canada Honda, : d  |0-1,0004| Fine- to medium- Unconsolidated where
near junction ’ Careaga sand ! a grained marine sand saturated with
of Honda and and some gravel; water; gravel zones
La Salle Roads. - locally fossilifcrous; are less permeable
8 | 6/35-16P1. 6-12-58 76 400 20-68 10 (V) 18 - poorly consolidated than those of the
Canada Honda, in exposures. younger alluviuni,
ot of Tranch” Pliocene |~ ) Consolidated; prol
west of Tran- Compact claystone; onsolidated; prob-
quilion ) ) Foxen mudstone | 0-8004- nocpexDOS"“ at sur- ably would not yield
Mountain, face, but identifled water to wells,
9| 6/35-21D1., 6-16-58 50 30 | 1417 5 O 17 in some well logs.
f)ému({a Honda, 80-86 d di C lidated; would
= .3 miles west i 5 , 0004-{ Diatomite an - onsolidated; would
northwest of Pl:&cgne Sisquoc formation (0-3 Btamaceoys clay Tot vield water (o
%:[ranqulillon . Miocense shale. wells, .
Mountain, N A R
10 | 6/35-2D1. 7-7-58 476 289 | 250470 20 - 107 215 | Fino sand . 0-2, 000t:| Siliceous and diato- Consolidated; contains
Canyon between Monterey shalo ’ maceous shale and some water in frac-
La Salle and some limestone, tures.
éompoc hyolil C lidated; fractur
anyons, . ilion  vol- | 0-700+ Rbyolite and rhyolitic onsolidated; fracture
11 | 7/35-22N2, 7-18-58 194 24| 96-181 380 30 7 Miocene ’I;;%r}gsuélt Dibblee |- agglomerate and systems supply
Mouth of . (1950) tufl; exposed in the water to several
Lompoc area of Tranquillon small spriogs.
?tmyorll{}»eﬁ Mountain.
ween High. — rmil -
Tvay 150 and Hineon shats 1,500 Bentonitic and sili- | Consolidated; would
railroad. . ceous brown to gray not yield water to
claystone. wells, ’
1 Date measured the sama as date completed.

2 Well was bailed dry during test.
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TABLE ?.*—Stratig‘raphic Unils of the Point Arguello Naval Missile Facilily—Cos.

Consolidated; thick
sandstone units
might yleld somt
water to wells,

Oligocene | Gaviota formation
and of Effinger (1935)
Eocene and
Sacate formation
of Kelley (1943}

2, 600+| Interbedded sand-
stone and shale and
minor conglomerate
beds.

J—

Tortisry— Cozy Dell shale 7004-| Gray and brown cla; Consolidated; would
OContinued member (Kerr and shale. v not yleld water to
Schenck, 1928) of wells.
Eocens Tejon formation
\ : : Matilija sandstone | 1,0004] Thick bedded bluish- | Consolidated; locally
: member (Kerr and white sandstone yields water in smd
Schenck, 1928) of and minor shale quantities to wells
Tejon formation and conglomerate, south and east of . 3
the Missile FMIU"A ¥
Anita shale of 1,000-£! Dark gray clay shale Consolidated; \\'ou\d
Kelley (1943) and minor beds of not yield water to
greenish-brown mi- wells.
. caceous sandstone,
Unconformity
. Espada formation | 4,0004| Dark greenish-brown | Consolidated; would
Jurassic and | of Dibblee (1950) silty shale and thin not yield water to
Cretaceous beds of sandstone, wells,
Uncooformity
Honda formation | 1,500+| Dark greenish-brown | Consolidated; would
of Dibblee (1950) : clay shale, thin beds not yield water lo
of sandstone, and . wells,
nodules of calcar-
Furassic(?) eous concretions,

Franciscan lorma- ? | Dark greenish-gray Consolidated; may

tion (as used by coarse-grained ser- contain some watef
Dibblee, 1950) pentinized in fractures.
pyroxenite,

. CONSOLIDATED ROCKS (JURASSIC TO PLIOCENE)

.The consolidated rocks exposed on the missile facility are predom

mantly of marine origin and range in age from Jurassic to Pliocene

series of sandstone and shale units distributed throughout the souther
l‘_mlf of the missile facility; volcanic rocks occur in the series near Tran-
quillon Mountain.

gpm (gallons per minute).
brittle siliceous shale may yield small quantities of water {from f{rac
tures or.other openings.

the following formations: the Franciscan, the Matilija sandstons

‘member (Kerr and Schenck, 1928) of the Tejon, the Sacate (Kelley, §
1943), Gaviota (Effinger, 1935), and Vaqueros formations, the Tran- £
quillon volcanics of Dibblee (1950), and the Monterey shale. The %
remainder of the consolidated rocks probably would not yield water §

to wells.

Geologie | Stratigraphic unit | Thick- | Lithologie character ‘Water-bearing
age . ness (it) properties
Vaqueros 300 | Sandstone and con- Consolidated; posdtty E
formation glomerate, would yield smail K
amounts of water
wells.
‘Unconformity ——

5
=
)

Several springs in the area yield small amounts &‘
of water from the consolidated rocks, generally less than about 20 §.
Locally, sandstone, volcanic rocks, and &

The most likely sources of small supplies of
water from’ the consolidated rocks are fractures or other openingsin ¥

GEOLOGY AND GROUND WATER, POINT ARGUELLO, CALIF, 1Y

UNCONSOLIDATED WATER-BEARING DEPOSITS -
CAREAGA SAND (PLIOCENE)

The Careaga sand underlies much of the northern half of the missite

fucility, but it is for the most part masked by a combination of dense

vegetation, surface wash, and overlying formations that are similar to

{ it. Generally the Careaga sand consists of two members—the Cebuda

ﬁno-gramed member and the Graciosa coarse-grained member (Wood-
ring and Bramlette, 1950, p- 42). The lower (Cebada) member is an
olive-gray very fine grained silty, somewhat indurated sand containing
sbundant fossil shells and lenses of fossiliferous gravel. The upper

" {Graciosa) member comprises a sequence of yellowish-brown medium-

lo coarse-grained unconsolidated sand locally pebbly. The contact
between the two members generally may be identified easily in well
cuttings—the olive-gray silty Cebada contrasts with the yellowish-
brown coarse-grained sand of the Graciosa. According to Dibblee
(1950, p. 46), the contact between the two members is marked by a
persistent pebble bed at the base of the upper member; however, the
pebble bed was not recognized in outerop nor in the test drilling. In
test well 4 the two members appear to intertongue.

The Cebada member is exposed on the southwest side of B(,ar
Creck west of test well 5, where it is in contact with the underlying -
Sisquoc formation. A fossiliferous gravel bed, presumably part of
the Cebada member, crops out about four-tenths of a mile west of
La Salle Canyon. The Cebada member was penetrated in test wells
2,3, 4, 5,6, and 10, in well 7/35-33M1, and in supply well 1 (7/35-
33J2). The Cebada is about 400 feet thick at w2ll 7/35-33M1 (a
wildcat oil well). A fossiliferous gravel was tapped in the Cebada in
test well 2, supply well 1, and in well 7/35-33M1. Computations
based on the position of the gravel in these wells indicate that it strikes

They include all rocks older than the Careaga sand, and consist of ' 3 , N. 20° E. and dips 5° W.

The Graciosa member was not recognized in any exposures; how-

£ ever, it was found in test wells 3, 4, and 6, supply well 1, well 7/35~
© 33M1, and possibly in test well 1.
ns defined by test well 3, supply well 1, and 7/35-33M1, strikes S. 70°

The base of the Graciosa membeyr,

E. and dips about 1° S. The thickness of this member is estimated
{rom well logs to be about 200 to 300 feet.

More is known about the water-bearing characteristics of the
Careaga sand than most of the other formations at the missile facility.
Seven of the test wells penetrated varying thicknesses of the unit.
Within the Lompoc Terrace basin the lower member of the Careaga
sand, the Cebada, probably contains a considerable amount of stored
water; however, the low permeability of this fine-grained deposit
makes the extraction of water difficult. Test well 2 and supply well
1 penetrated a bed of fossiliferous gravel in the Cebada member, and
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probably would derive water from this fine-grained material. Tht ',

coarse-grained Graciosa member is considered to be the most pre

ductive aquifer on the missile facility, except for the younger alluvium
The test wells that tapped the Gracios §
yielded 4 to 125 gpm—the yield generally is proportional to the amount 2
of coarse material penetrated. Properly constructed and developed §
gravel-packed wells probably would yield substantial amounts of fy
water (200 to 300 gpm) from the Graciosa, even from wells which §

of the-Santa Ynez River.

penectrate little or no gravel. Supply well 1 (7/35-33J2) yielded 8
maximum of 900 gpm at a drawdown of 262 feet during a test made

-on October 14, 1958.

ORCUTT SAND (PLEISTOCENE)

pl. 3).

fairly well sorted medium- to coarse-grained reddish-brown sand.
internal drainage, .

places it is above the water table.

Canyon, ‘
meable and tends to absorb most of the rainfall.

\

YOUN,GER ALLUVIUM (RECENT)

. Santa Ynez Valley—The younger alluvium of the Santa Yo L
Valley, which has been described in detail by Upson and Thomasse &
(1951, p. 43-50), is the most productive source of water in the ares g

& fom Surf, Calif., to Canada Honda. Most of the sand, which is

In general the deposit is about 200 feet thick near the missile s % mvorked from the Orcutt, was deposited by the strong sea breezes.

-cility, and consists of gently seaward dipping sand, gravel, and clsf ¥ The dune sand is probably above the zone of ground-water saturation

deposits. Commonly the lower part consists of gravel and sund, B,
which are overlain by a fine-grained upper unit composed principally

of silt and clay.

CONTRIBUTIONS TO THE HYDROLOGY OF THE UNITED STATGR
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Wells in this part of the river flood plain generally tap confined

f ¥aler in the lower part of the alluvium and yield as much as 1,000 gpm
E o0t more of water to irrigation wells.

Test well 11, drilled in the
younger alluvium north of Lompoc Canyon, penetrated -about 190
feet of alluvium, the lower half of which was gravel and gravelly sand.
The test well had a specific capacity of about 11 gpm per foot of
drawdown. . Irrigation wells that tap the alluvium commonly have
specific capacities of more than 100 gpm per foot of drawdown. The

¥ water level in this part of the valley is generally less than 10 fect
below the land surface.

The quality of water in the alluvium is relatively poor for domestic

§ %o because it contains 1,000 to 1,500 ppm dissolved solids and 250

. , : ¥ 1 500 ppm chloride.
The unconsolidated Orcutt sand covers most of the northern hs¥

of the missile facility. It is as much as 300 feet thick (Upson and § gy o " 0 g0 tee the flood plains of Canada Honda and Lompoc

Thomasson, 19?1’ p.[28)‘ an d 1sh<;omp r{sed.of sand gﬁlc} p etk: lily '!S':l"i £ sud Bear Canyons is a heterogeneous mixture of silt, sand, gravel,
The upper 128 ee(tio léflatlil‘&ﬁ 1{: S(}ctlog ;n_ zest; well 1 is, etl:;C e £ and clay. Generally the deposit is 50 to 80 feet thick, and the
-be the Orcutt sand, although the lower 30 feet may represent M6 8% § wqrg0r \wotor hearing strata are in the lower third of the section.

equivalent of the Paso Robles formation which is exposed in tht §

; 1951, § . : : :
' . § strata exposed ‘in the valley walls.

p N ) . “ L . . . .
north of Bear Creek shows that the upper 40 to 70 feet of Orcu ¥ Younger alluvium, but the bulk of the section may represent estuarine

g orgl i 2 River.
On the Lompoc Terrace west of Lompoc Canyon, the Orcutt sand ¥ 9ugh deposits of the apcestml S anta Ype? River
. . . i e 3 yielding character of this thick alluvial deposit is not known, because

appears to have been eroded only slightly since its deposition. Thr & b \ : . e
drai ) . Iv developed and several small areas haw I the well casing was perforated only opposite the underlying fossilifer-
rainage system 1 poorly develop _ ; § ous pebble bed in the Careaga sand. However, owing to the heter-

Lompoc Canyon, Canada Honda, and Bear Canyon.—The younger

Test well 2 penetrated 400 feet of sand, clay, scattered angular
The upper part is typical ol the

The water-

The Orcutt sand would be a productive aquifer if saturated. How- 4 %geniety of the material, the deposits probably would not yield much
. " ¥ wale . .
“ever, it forms a thin blanket over the older sediments and in me# g T to wells

A few clayey beds in the Orcutt § \ X .
sand locally support small perched bodies of ground water, as is indi g tlollled as part of the teSt'Weu program. The water level in the C?Sb
cated by small seeps in gullies high along the west side of Lompet tlls ranged from 20 to 30 feet below the ground surface, and the
The sandy soil developed on the Orcutt sand is very pet § yield of the test wells ranged from 4 to 10 gpm. Data from these

Ny g %ells show that the alluvium in Bear Canyou and Canada Honda is

',-neither thick. enough nor permeable enough to yield large quantities
% ol water to wells.

The younger alluvium in Bear Creek and Canada Honda was ex-

DUNE SAND (RECENT)

Deposits of wind-blown sand mantle a narrow strip along the coast

and therefore is not favorable as an aquifer.
)
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GEOLOGIC STRUCTURE 2 ®a ground-water barrier formed by the uplift of the relatively im-
The -rocks in the western part Aof the Santa Ynez Mountains boe ¥ grmneable Monterey shale and Sisquoc formation on the north.

been folded into a broad, eastward-trending anticline bounded on th - GEOLOGIC HISTORY

north by the Canada Honda fault of Dibblee (1950, p. 56). NO:"J!];: _I)t'-LaLils of the geologic history of the general area are discussed by
of this fault the rocks are sharply folded into a series of smaller esi- g ‘Dlhlilcc (1950), Woodring and Bramlette (1950), and Upson and
ward-trending anticlines and synclines that have one or more favlind Thomasson (1951). Therefore, only those events pertaining to the
zones parallel to their axes. Many structures are obscured by d» ] V"{llld-\vater supply are discussed here. :

relatively thin, undisturbed sediments comprising the Orcutt sasd, The Jurassic, Cretaceous, and most of the Tertiary periods are
dune sand, and younger alluvium of Pleistocene and Recent age. % “resented by rocks in the Santa Ynez Mountains. These consoli-
The trace of the Canada Honda fault of Dibblee (1950) follows the dated rocks record at least eight sequences of deposition and later
north side of Canada Honda from the La Salle (Rodeo) Canyon rouf tlormation. The last major deformation occurred during the
to near Point Pedernales. According to Dibblee (1950, p. 56), i & Peistocene epoch.

fault dips steeply to the south and has a maximum displacemenln’! During late Pliocene time, western Santa Barbara County was
about 3,000 feet; the north side has been downdropped. In masy 3 wv¥ered by arelatively shallow arim of the ocean in which was deposited
places the rocks adjacent to the fault are crumpled and fractured ovwe the fine sand and silt of the Careaga sand. These sediments covered
o narrow zone. Several small seeps issue from this fractured zk & 20t of what-is now the missile facility to & depth of several hundred
and from landslide debris downslope south of the trace of the fach & bel,

Almost 2 miles north of and parallel to the Canada Honda fault # Near the end of the Pliocenc epoch this arm ol the sca had become
an unnamed fault that was not mapped by Dibblee (1950), but whith § more or less filled with sediment and formed a broad plain at or near
has been inferred from test wells 2, 4, 5, and 10 and from oil test welh § ®a level. Movement along the Canada Honda and related lanlts
7/35-33M1 (Lagomarsino No. 1) and Keystone Petroleum Co. Tru g *curred sometime after the deposition of the Careaga sand but, before
No. 1 (Dibblee, 1950, p. 70, pl. 3). Evidence of the {ault was fourd " “_"‘ Orcutt sand was laid down and accompanied the rise of the Santa
by the authors in several places along its trace during the investigatio 3 \nc'z Mountains. This orogeny was [ollowed by a period of intensive
The fault is exposed in Bear Canyon along the road west of test weltd. 3 erusion during which the larger canyons in the area were cut.

‘Here the Monterey shale and the Sisquoc formation are brecciatd £ 4 Following the period of crustal activity in the Pleistocene cpoch,
across & wide zone, and semi-indurated-strata of the Careags sand the Orcutt sand was deposited. The vencer of marine sand and
along the downthrown side of the fault have been tilted steeply to the 3 f_m\'el of the Orcutt sand covered most of the area north of the Santa
north by drag. About 500 feet to the northeast, at & small exposur g Ynez Mountains and smoothed the topography by partly filling the
in the floor of Bear Canyon, & probably smaller fault that cuts tbr § @nyons. During the late part of the Pleistocene epoch, the Orcutt
Careaga sand trends slightly north of east along the north side of ‘3 ':ln(l and older formations were tilted a few degrees toward the Santa
small tributary of Bear Creek and is marked by small seeps and : }l\cz Valley as the area underwent a slight deformation which resulted
phreatophyte growth. _ e : R L.he present general topography. The younger alluvium was de-
" Information from the exploratory oil-test wells mentioned pre § posited in Recent time.

viously indicates that the larger fault -dips steeply to the south and &

that the north side has dropped about 1,000 feet. This downlaultirs §
has preserved from erosion & sizable- basin filled with permcnb‘»vi e
sediments noith of the fault, which is berein referred to as the Lompet € Fhe area of the missile facility is drained mainly by five watersheds;
Terrace ground-water basin. The nature of the northern boundarr § ""‘0 major, the Santa Ynez Valley; and four minor, Lompoc Canyon,
of this basin is not completely understood but it may be bounded by § C‘nnada Hor}da', and Bear and Spring Canyons. These watersheds are
‘g fault or sharp fold. A fault is inferred on the basis of the amount 2 discussed briefly below, and chemical analyses of water from the seeps
of structural relief between test well 3 and outcrops of the Monters £ ‘",‘1 streams in the watersheds are given in table 7.

shale and Sisquoc formation along State Highway 150 west of Lomporg The amo.un't of sgll'face water contributed to the Santa Ynez Valley
Canyon (section A-A’,pl. 2). The ground-water discharge in Lompot § from the missile facility property is small. Lompoc Canyon, probably

Ihe lurgest contributor, drains about 5.3 square miles, but the rainfall
0501R6—03— 3 : - o

WATER RESOURCES
SURFACE WATER
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is small and the stream bed is moderately permeable. Little r“":"ﬁ @ Within the boundaries of the missile facility ground water may be
occurs during the summer months, but during the wet winter monta. & shtnined chiefly from the Santa Ynez Valley, the Lompoc Terrace

the ground water rises-at the canyon mouth and some st.rcmn['if'“.( found-water basin, and the valley of Canada Honda. Small sup-
occurs.

- @ #lies of ground water may be obtained locally from the consolidated
Upstream from the unnamed fault that marks the southern limit 4 8 meks.  The water-bearing character of the several geologic units in

these areas was discussed in the “Section on geology.”

yon has a small flow most of the year. Because the alluvial fill here®
fairly thin and rests on the relatively impermeable Sisquoc fornmlﬂfl’
and Monterey shale, the water table is shallow and the valley floor#.;
covered by dense vegetation. Most ol these plants, called phrest
phytes, extract water directly from the zone of

SANTA YNEZ VALLEY
The most productive source of ground water in the area is the young-
# alluvium in the Santa Ynez Valley. Considerable ground-water
-data are available for this hydrologic unit and comprehensive reports
¥ Upson and Thomasson (1951) and Wilson (1959) describe the geol-
%gy and hydrology of the valley.
Properly constructed wells perforated in the lower part of the young-
s 2 # alluvium of the Santa Ynez Valley (approximately the 100- to 190-
tration into the permeable stream bed and finally ceased in & denw  ldepth interval) may be expected to produce about 1,000 gpm with
growth of willows because of ‘evapotranspiration. % adrawdown of about 20 feet. However, two questions should he con-
Canada Honda, which discharges to the Pacific, drains about W' Gloed i large withdrawls of ground water are to be made by the mis-
square niles in the southern part of the area and contains a peret™e & yile [y ¢ility from the main water-bearing zone of the valley.

ground-water ssi-
ration. On September 3, 1958, the stream in Lompoc Canyon ‘ff
flowing at a rate of 21 gpm at a point 4,500 feet south of test 7“.(',11 3
A few hundred yards downstream the flow decreased because of infk

- stream within 3 to 4 miles of its mouth. Most of the streamflow de* % Tho first question is, what effect, if any, will the operation of

ing the summer months is derived from the several springs along bot Cachuma Dam, on the Santa Ynez River about 48 miles upstream
sides of the canyon. , _ 8 lom its mouth, have on the ground-water supply of the valley down-

Bear Creek is an intermittent stream draining about 3 square mds 38 ream?  Wilson (1959, p. 93) estimated that 22,000 acre-fect of
in the west-central part of the missile facility. In July 1958 the C“‘"‘%E Tater per year could be pumped perennially from the Santa Ynez
was flowing at about 10 gpm near the main road crossing and probably alley. His estimate was based on extrapolated estimates for 11 dry
is perennial throughout most of its lower reach. The valley has be 38 years and 14 wet years. From 1946 through 1955 the actual pump-
dammed by a railroad fill so that storm runoff from the drainage ™ 3F se ranged from 16,000 to 26,000 acre-foot per year and averaged
is ponded between the main road and the railroad fill. The ponds @ tbout 19,000 acre-feet per year; water levels remained relatively con-
water drains through the material used in the fill and discharges to 3 dant.  Cachuma Dam has been in operation only since January 7,
ocean. » 953, and it is not known at this time whether regulated releases from

Spring Canyon and an unnamed canyon about half a mile to th  the dam and operation of the 210,000 acre-feet reservoir will increase
south of Spring Canyon drain much of the southwestern part of g o decrease the recharge to grf)und \Yater in tl'le flownstren.n.i valley
missile facility. Several small seeps occur in Spring Canyon, bt j wren. The Geological Survey is making a continuing study, in coop-
streamflow between seeps was not continuous during the summer fration with the Santa Barbara County Water Agency, to determine
1958. , he effect of the operation of Cachuma Dam and reservoir on the

GROUND WATER i "ownstream ground-water supply.

Water that fills the openings in rocks and deposits within the canh g Thf: second questiqn COBCerns thg qu.ality of water in the younger
‘is termed “ground water.” The geologic units in which the waler dluvium. The chlpmde concentration in the water from test well 11
contained consist of unconsolidated deposits, particularly ])Cffs & "s 200 ppm and in well 7/35—21L4 was 470 ppm. T hese ch]oru!o
sand and (or) gravel, in which openings occur between sand grans ‘ﬁ_‘!ﬂncent,ratmns' are borderline or unusable for domestic and public
or gravel particles, and of consolidated rocks in which the openings lﬂ’;,"’;DDIY according to standards recommended .by .the U.S. Public
generally restricted to fractures or joints which are not as continuo?sg enl§h S(—.zrvme for drinking water on @tgl‘state carriers (250 ppm of
or uniform as the openings in unconsolidated deposits. The primsf 2 diloride is the_ recommended upper hnnt)'. Becm.lse 1o sea-wn,‘ter

‘ “§ teroachment is known to have occurred in historic time, the high

source of recharge to ground water is precipitation. : . . 4 ) At
o B : : _hloride concentration, which has been increasing in the central part

e
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follows: (1) the basal unit, a fossiliferous gravel of the Cebada member i@
of the Careaga sand; (2) the middle unit, fine-grained sand and siltd g
the Cebada, and (3) the upper unit, coarse-grained pebbly sand m ¥
the Orcutt sand and in the Graciosa member of the Careagn sand -
part of which may be equivalent to the Paso Robles formation. Tet
wells 3, 4, and 6 which tapped the upper unit had specific ca pucitics
that ranged from less than 0.1-(test well 3) to about 1.8 gpr per foct §
. ol drawdown (test well 6). Supply well 7/35~33J2 in Tiompoc Canya i 1
gravel packed throughout the saturated interval, had a specific capst
ity of about 5 gpm per foot of drawdown. Because the basal gravd 3
has been identified in only -three wells (7/35-33M1, 7/35-33J2, ald F
7/35-33R1), its western, northern, and eastern extent is uncerisiy }¥
However, the dip of the Basal gravel, about 5° W, computed [renig
“logs of wells 33M1,.33J2, and 33R1, indicates that at test well 4 bt §
gravel, if present, would be about 900 feet below sea level.
. ' ~MOVEMENT, RECHARGE, AND DISCHARGE
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i of the coastal valley, is probably due to the leaching and conenfin. & o
L] tion of salts resulting from irrigation and (or) the mixing of growd’ g 5833 E N
L water from the older mavine sediments underlying the alleww .. ‘aé%é ! §§§ -
o] An additional problem concerning the quality of the ground wiie ‘5; ? 5350c | £33 z|= 3
-t of the coastal area is the threat of sea-water encronchment. Shils % ¢ Cx $8=f 3535 |2
extensive pumping draw down the water level and cause an rh‘:s%i 5 B
. hydraulic gradient to develop, a landward advance of ses L L;E?; } —555 &€
. »’ : would result. : : Eagg %é S [ g
Ty r LOMPOC TERRACE GROUND-WATER BASIN ! ° /I \ P
g 1’:‘: The Lompoc Terrace ground-water basin is a structural and h_\'ﬁfﬁ! 5. Vi Lot i 4 | ‘\; g
o ey logic feature formed by downfaulting along the south and possdi é 2 RN | I ] S8
§ {= % the north sides of the basin (p. 12, pl. 1). However, it is ¥ g 3 o | (\ 9\ | l fj 5
) g’ 1 IR completely separate basin because the east end probably is in hydmee g . < ] | 2
L I s . lic continuity with ground water beneath the alluvial plain of d : R | A \ g
! 1. E = | Santa Ynez Valley and the west end may be in hydraulic continuift &  ° %
; T with the Pacific Ocean. Tho areal extent of this ground-water . % £ H
i 1 = sorve is from the ocean on the west nearly to La Salle Canyon @ g g 3
%\:' i dvooc on the east, and between the two eastward-trending faults drgcried '7’ =
M Sl on pages 12-13. The Lompoc Terrace ground-water basin hasnot et g 8 2
: J" Y | ‘_-E | - developed; it has been tapped only by test wells 2, 3, 4, 6, and 10 wd ¥ ¢ ;
. = . it:. i by supply" well 7/35—33J2. ¢ P
A Geologic section A-A’ (pl. 2), which extends north-northed § - =
through the Lompoc Terrace ground-water basin, shows diagraniri® g g
ically the lithologic and subsurface structural features within e 5
basin. ‘It also shows the water-level profile as of September 1% E
The ground-water supply is contained in three lithologic unils & ;
1

(St

The direction of movement of ground water in the Tompoce Terrse §
hasin’ is indiented by the “water-level contéurs on figure 2. Ground
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the saturated deposits above sea lével.
" saturated deposits (110 feet) may be estimated from the water-lerd 3§ The one supply well in Lompoc Canyon (7/35-33J2) is perforated

K18

water moves downgradient perpendicular to the contour lines frms
.hlgher to lower altitudes. Figure 2 shows that ground water is mo,
ing northwestward toward the sea and northeastward toward Ue
Santa Ynez Valley. The water-level contours are based on the e
tude of the water surface at the indicated control points.. The et
tudes of the water surface were measured in September 1958 in il
wells except the oil-test well 7/35-33M1. The altitude of tho wsid
surface at this point was inferred to be higher than about 200 fed
above sea level because the electric log made in September 1954 infi;
cated saturated material as high as 190 feet above sea level.

Recharge to the basin is from infiltration of precipitation that {ilk
directly on the loose, permeable dune sand and Orcutt sand, from pes,
colation of surface runoff in Lompoc Canyon, from minor streant,
and from movement of perched ground water in the tributary 8
Lompoc Canyon that borders the basin on the south. Because of U
low average annual precipitation, the total recharge may ho smsll.

Ground water fror the basin js discharged by subsurface movemest
into the alluvial plain of the Santa Ynez Valley on the north and ess,
and into the ocean on the west. Ground water is discharged br
evaporation and by transpiration by phreatophytes in Bear Credk
canyon and near the inferred fault at the mouth of Lompoc Canyon.
More than 80 acres of dense phreatophyte growth in Bear Crevk
canyon consume about 300 acre-feet of water per year, on the basis ¢

an estimated average use of 3.5 acre-feet per. acre (Upson, 1951, p ¥

134). In addition, ground-water discharge sustains a perennisl flo¥
into Bear Creek. _ :

GROUND-WATER STORAGE CAPACITY

The qpnnti’oy of fresh water in storage that theoretically is availshle:
to wells in the Lompoc Terrace basin is equal to the volume of the de

those deposits. The specific yield of a saturated deposit is the ratio d:

its own volume to the volume of water it will vield by gravity, &3

pressed as a percentage; the specific yield may range from less than} 'l'j‘e vell logs were available on which to base estimates of specific yield.

percent for clay to more than 35 percent for sand and gravel., A

The Lompoc Terrace basin is probably in hydraulic continuity with % o o minimum quantity of ground water in the general area of Lompoc

the ocean; therefore, for practical purposes, ground water in storsg? ik

available for use will be considered as that which is contained only it

contours on.figure 2. The ground-water basin (4,800 acres) is fairs
well defined by faults on the north and south, by the ocean on the west,

and by the younger alluvium of the Santa Ynez Valley on the east. 3
Thus, the volume of saturated deposits above sea level is estimated 1o A

be about 500,000 acre-feet.

CONTRIBUTIONS TO THE HYDROLOGY OF THE UNITED STATS B

The average thickness of thest ;
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' In this report, the specific yield was estimated in a manner similar
£ that used by Wilson (1959, p. 59, 60, 86) for calculation of the
i qecific yield of the unconsolidated deposits in the Lompoc subarca of
e Santa Ynez River valley. Values of specific yield assigned by
t¥ilson (1959, p. 60) to various classes of material are given below:

Specific

yield
Material . (percent)
Gravel - - oo e 20
Sand . e 20
Tine sand - - .o iieeao. 15
Cemented gravel . . _______ ... ____ ... 5
Silband elay._ .o ll._. I 1

0o the assumption that these values are applicable to the materials of
e Lompoc Terrace basin, similar values were assigned to each of
-@veral classes of materials described in the logs of test wells 1, 3, 4, 6,
18d 10, and oil-test well 7/35-33M1. An average specific yield for the
#orage unit was then derived by weighting the assigned specific yield
i cach class of material in proportion to the relative amount ol each
typein the total volume. The average specific yield caleulated by this
tethod, and considered to be a conservative estimate, is about 12
jercent.,
Ground water in storage available to wells in the Lompoc Terrace
tasin is the product of the volume of saturated deposits that are above
% va level (500,000 acre-feet), and the estimated specific yield (12 per-
ent). - Usable ground water in storage therefore is-estimated to be
tbout 60,000 acre-feet. '

Wilson (1959, p. 60) estimated that 7,400 acre-feet of ground water
§in storage in an area that includes about half of the Lompoc Terrace
pound-water basin of this report; however, Wilson’s estimate was

posits saturated with fresh water multiplied by the specific yicl (;1; omparably lower than 60,000 acre-feet because at the time of his

B slimate the areal extent of the Lompoc Terrace basin had not been
% rcognized to be as large as shown herein; no water-level data were
% awailable from which to estimate the saturated thickness; and no

8 Wilson’s estimate was meant to serve as a conservative approximation
: .
Canyon.

UTILIZATION OF GROUND-WATER IN STORAGE

 0pposite two water-yielding zones. The lower zone, a [ossililerous
¢ ravel of the Cebada member of the Careaga sand, is below sea level
f and, therefore, was not considered in the computation of ground-water
 slorage described above, but it is probably the most productive water-
bearing zone in the basin. The upper zone, which is within the zone

S e e e e
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considered in the storage unit, is a coarse pebbly sand, probably of the §- CANADA HONDA
Graciosa member of the Careaga sand. These two zones appuresth ¥
are separated by fine-grained deposits throughout much of the bast, -

but they are connected hydraulically at places where the gravel of

£ Tho third and least favorable basin from which ground-water sup-
% & might be obtained is Canada Honda, where consolidated rocks
£ w overlain by a thin deposit of younger alluvium. This younger
Cebada member of the Careaga sand is in contact with the conrse tsuf § Quvium is discontinuous along the course of the stream and, as de-
of Graciosa member of the Careaga sand and by the gravel pack this -, tmiined by test drilling, is only 50 to 70 feet thick. It covers an area
swrrounds supply well 7/35-33J2. Thus, the total quantity of wate El about 200 acres beginning at a point about 3 miles upstream {rom
that can be produced from supply well 7/35-33J2 depends on il j const (pl. 1). Test wells 7, 8, and 9 were drilled in this area to
effective permeability and the degree of connection between ke ‘-"f»termine the water-bearing character of the alluviwm. The static
gravel of the Cebada member and the coarse sand of the Gracis 7 "terlevel in the vicinity of these wells during the summer of 1958 was
member of the Careaga sand. . “Edout 20 feet below the flood plain, but the alluvium was found to be
Ideally, to meet the requirements of the missile facility, ground 1’;3"0”)7 permeable and the wells yielded only 5 to 10 gpm.
water should be withdrawn uniformly from the storage uzh 3 1l an area of about 200 acres had average thickness ol 50 [eet and a
through several wells spaced so as to avoid mutual interference of the ¥ fecific yield of 10 percent, the amount of water stored in the alluvium
cones of depression. To achieve this result, it may be necessary i f-.'mhis upstream part of Canada Honda is'about 1,000 acre-feet. The
construct a well field of several gravel-packed wells.  Either Lomper §4lity of water is relatively poor; a sample from test well 7 contained
Canyon or Bear Canyon would be a suitable location for this wdl“B%5 ppm of choride and 1,120 ppm of dissolved solids (table 7).
field. The optimum yield of 500 gpm obtained in supply well 7/3% % .
33J2 attests to the productivity of the deposits ol the Llorl)n);oc Cunyov § SUMMARY AND CONCLUSIONS . .
area. Test well 4, which yielded about 20 gpm on test, suggests tha _ f\ study of the geology and hydrology 'Of the ares wi b}'un the bound-
- a gravel-packed and properly developed well in Bear Canyon might b ¥ 1 _Of the Point Arguello Naval Missile Facility indicates Lh'nt the
capable of yielding as much as 100 gpm.  Drilling and devloping oz “§ ¥Wicipated water demand by the N avy of 0.6 to 1.6 mgd (a continuous
gravel-packed well in Bear Canyon would confirm or deny this. :\[on*-“fﬂ'?w .Of 400 to 1,100 gp_m) can be supplied by water from wells dr 1“_0‘5-1
over, a well in Bear Canyon, if drilled to a depth of 900 to 1,000 fet :;:“llhm the missile facility. Two nearly separate ground-water basing
below land surface, might tap the fossiliferous gravel of the Careaw ‘g9 provide the supply—the Santa Ynez Valley proper and the
sand that was identified in wells 7/35-33J2, 33M 1, and 33R1. Bccnum‘,‘f-‘bmpoc Terrace. In the Santa Ynez Valley, wells less than 200 feet
the fossiliferous gravel zone is the most productive water-bearing 2o  bep tap the younger alluvium and yield about 1,000 gpm at moderate
in the basin, yeilds greater than the 100 gpm estimated could be e» *h\\_:down. In the Lompoc Terrace ground-water basin the water is
pected if this unit were tapped. .Development of a well field in Beit ,"“ﬂhghtly better quality, but the wells wiil probably each yield only
Canyon would have an additional advantage in that lowering the \vninf.j‘bout 500 gpm at moderate to large dedO“’T{- The developme}nt}
level in this area would conserve water that is now being wasted by .A‘-"lnd utilization of these' two basins are summarized in the following
dense growth of phreatophytes. _ -gRragraphs: . o
: " : ‘% In relatively wet years the ground-water recharge to the coastal

- CHEMIC

The chloride concentratiorf of t?lrt;qgur{’::;:d water in the Lompoc Ter B of the Santa Ynez Valley probably would be adequate to mcct
' . : . £ the estimated i ts of the missile facility. Should a serics
i o rir i s o shot 60 o . o vl 1 nuted ressomes of th il oty Should s
300 ppm at test well 4 (table 7). The dissolved solids range from aﬁa‘j nlley on the missile facility, and the large amount of pu mpii‘)g for

to 1,150 ppm, and total hardness ranges from about 225 to 700 ppm e tion farther inland. might cau loweri { water levels to n

Water in the Lompoc Terrace ground-water basin is generally slightl § gation farther inland, might cause a lowering of water levels to
o . . ‘ ; > g pint where salt-water .encroachment would begin. If salt water

better in quality than elsewhere within the boundaries of the missi § :

facility. § Tere drawn inland-to the well field, the ground-water supply would

; _ . e e . Lo PSP
. The water of supply well 7/35-33J2, in Lompoc Canyon, is relativef 'rb:t(;:;le LGtf}l Zfogti on.lesttlllc m-.lq ! tl 1g§; 1;)11 tusesl.l 1;1‘he .cl})ﬂ(}”llde LOT Tcll)le
poor in quality. On October 11, 1958, the chloride content was 2it'3 of the water in the vicinity esb we » Probably woulc

. . &b 1 Toina ity
ppm, the dissolved-solids content 950 ppm, the hardness 480 ppm, thr g brogg 300t,1')(})m and the water would be considered of marginal quality
fluoride content 0.1 ppm, and the boron content 0.04 ppm (table?). & THestic use.
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23 ——CONTRIBULIONS 10 THE HIDROLOGY OF THE UNITED ‘2 UEOLOGY AND GROUND WATER, POINT ARGUELLO, CALIF. .

" Supply well 1 (7/35-33J2) in the Lompoc Terrace basin is designed TABLE 5.—Well logs

Ir23

16 produce 500 gpm, which is insufficient to meet the anticipated ¥
total requirements of the missile facility. The basin heretofore b
not been utilized as a source of ground-water supply. Hower#, ¥

Material Thickness
(t)

Depth
(v

considering the meager rainfall and runoff, the average annual rechan Test well 1 (7/35-30G1)

may be small. The estimated usable ground water in storage is abozt “about 130 . Drilled Mar. -Apr. 14, 1058)

p ‘&yproximately 1.4 miles south of Surf, Calif., 400 ft west of State Highway 150. Land-surface altitude

60,000 acre-feet which is sufficient to supply the anticipated require
ments (about 1,000 acre-ft per year) of the missile f&cilit}" }"or 60 year & $and, brown . e 64
However, it may be necessary to construct and use additional suppf gdadand gravel . ________ .. __.______________ 34
wells to extract a significant part of the usable ground water in storagh ¥, green, and some brown sand, small pebbles of chert,
Records should be kept of measurements of water levels and of ## .8ud diatomaceous mudstone; contains water at 117 ft____ 52

. o ) ion o Qay, green; subrounded to subangular pieces of diatomaceous
quantity of water pumped to determine the rate of depletion ¢ mudstone. 80
StOI‘&ge, and Samples Of Water Should b? anﬁ:lyZ(?d peTiOdlcfﬂly fmm (l\y, green; streaks of sand and pebb]es ___________________ 10
supply and test wells to detect any deterioration in the quality of by s Mudstone, green; and angular fragments of diatomaceous

supply due to salt-water encroachment or other causes. o mudstome. o 37

Development of ground-water supplies from the younger alluvium %

of the Santa Ynez Valley would place an additional burden upon W# & Mmions: 115 to 270 15,
resources of the coastal basin, which has supplied an average of neaty

Fiter level after perforation: 97 it below land surface.
T ; . Yeld: Weil batled dry in about 10 min, recovery less than 1 gpm,
20,000 acre-feet per year for irrigation, for water supplies for Amf ¥
and Air Force installations and the city of Lompoc (not shown e g Test well 2 (7/35-33R1)
pl. 1), and for other uses. The extent to which the Lompoc Terrat¥
basin could meet the total requirements of the missile facility {a

Drilled Apr. 16-28, 1958]

; m“»Ompoc Canyon, approx. 2.2 miles south of State Highway 150, Land-surface altitude about 216 ft,

several tens of years cannot be predicted accurately until pumpisg- tud 1 :

d water-level data have been collected for several vears. Howevet, & d, light-brown, very fine to coarse; and shale fragments_ _ 33
fm. wate . 1 your .d from bt fund, very fine to medium, and silty elay_.__.._._____._____ 52
it is suggested that the potable water supply be obtained fron § Sud, with some clay, orange-brown - .- ... 10
basin. Water of marginal or poor quality can be used for fire pre g by, sandy, very fine, and silt; gray wood fragments at
tection, cooling, or special test purposes. It is suggested that wells It : 4 64
drilled in the younger alluvium of the Santa Ynez Valley near th* ¥ o on . » ‘ i1

t so that any salt-water encroachment would occur only at tkt # ¢ olive-brown, contains fine safid-...__..__.._...... 5
coast so y N A e £ 3‘lnd, clayey, gray-brown, very fine, carbonized wood_______ 7
seaward end of the coastal basin where it would least affect W ' fuy vory sandy, dark-gray; very fine sand. ... o7
large pumped part of the basin east of the missile facility. % Bnd, clayey, very fine to coarse; contains carbonized wood |°

The Geological Survey logged the 11 test wells and the 1 supplf B:"d sparse shells. .. 16
well as they were being drilled between- March 3 and October § 3 :{'r'cdaye{»daﬂddsqme gravel; contains wood and some "

- -cémented san
1958 (table 5). y TN e A e

< . £ ¢ “ay, contains very fine sand_ . _ ... _ ..o ________._.__ 34

The 11 test wells were drilled l?y Floyd V Wells, Sants Mﬂnfo Qay, sandy and pebbly; contains carbonized wood and
Calif., by the cable-tool method, using solid tools (any or all rock bité § tar-cemented sand_ .. ____._.__..._____. s 3
as opposed to various bailers). The logs of wells were compiled & Cay; contains very fine sand; alternates with very fine sand
the basis of drill cuttings brought up in the bailer, and the chang® ¥ 12?
in drilling characteristics. - 13

The one supply well 7/35-33J2 was drilled by Evans Bros., Lser i s
caster, Calif., by the rotary method. The log of this well was com % Ca 9

280

400
419
425
430
432

piled from an examination of ditch samples of cuttings.

Mrforations: 12 cuts per ft, 402 to 420 ft; cement plug at about 425 ft,

Water lovel after perforation: 110 ft below land surface.

Tild: Bailed at 43 gpm with 50-ft drawdown; test pumped June 5, 1958, 180 gpm with 280-{t drawdown,
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“TaBLE 5.—Well logs—Continued
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Ma.terial

Thickness
(1)

oy -

o

|

Test well 3 (7/35-28K2)

[In Lompoc Canyon about 0.9 mile south of State Highway 150. Land-surface a]tltude spprot. ¥ &

Drilled Apr. 30-May 15, 1958]

Sand, pebbly and clayey, dark-yellowish-brown, medium to
coarse; rounded pebbles to 30 mm_ ___________________..
Sand, pebbly and silty, coarse to very coarse_.__________...
Sand, clayey, moderate yellowish-brown, very fine to coarse;
some granules and small pebbles___ ... ...
Sand, moderate yellowish-brown, slightly clayey; scattered
pebbles and granules_ __ .o aeaaoan
Sand, clayey and silty, olive-gray, fine to very ﬁne flows
into hole readily. - o oo

27

13

252

Perforations: 4 cuts per tt at 22-23, 46-48, and 60-63 ft. Backfilled with gravel and cement v‘““‘%

235 {t.
Water-lovel after perforation: 15 ft below land surrace
Yield: 5 gpm by bail test.

}t — YL OLUG ‘IND OUIND - WA ILDIC, —bPoo ‘—‘-=‘f'i-i—.—-—€‘5~ Y Fz;
TABLE 5.—Well logs—Continued
Material Thickness | Depth
() ((t)
Test well 4 (7/35=-32N1)=Continued
Pk, silty and clayey, olive-gray, very fine to medium, and
fparse angular pebbles and granules of chert; pebbles about
&4 Vby 5 mm maximum. ..o ____ 7 195
l}» %‘d, silty and clayey, olive-gray, very fine to coarse. . ______ 20 215
» olive-gray, mostly very fine grained to silt size; shell
se hgments ............................................ 85 300
" Fee Cuts per fool
4
2
4
2

%8 Pt lovol after perforation: 10 ft below land surface.

alted.

Test well 4 (7/35-32N1)

[Bear Canyon, about 0.76 mile southeast of State Highway 150. Land-surface sltitude approxum!tbﬂl

ft. Drilled May 16-27, 1958]

W: 21 gpm by bail test; well further developed and test pumped on June 25, 1958, and no increase in yield

Test well § (6/35-5F1)

O

Sand, silty and gravelly, yellow-brown; sand is very fine to
very coarse; gravel is angular chert, pebbles average 5-8
mm, some as much as 20 mm; gravel makes up about &

- percent total sediment__ .- oo oo oo '

Sand, olive, fine; contains sparse coarse sand and granules
and some angular chert pebbles as much as 10 mm____.__.
Sand, clayey and silty, olive-gray, very fine to coarse; coarse
grains are angular chert . - ... . ..
Sand, olive-gray, very fine to coarse, and sparse pebbles of
anguhr chert. . oo emacece———eoe
Sand, clayey and silty, olive-gray, very fine to medium;
contains some coarse sand granules of angular chert and

sparse shell fragments_ - . . oo . ’

Sand, very silty, clayey, pale-olive to grayish-olive; very
fine, sparse medium sand; angular granules of chert____._..
Sand, clayey, olive-gray, fine to coarse, and sparse very
coarse sand; one limonite cemented sandstone block in
sample________ e e mm e m o m—m———————am
Sand, silty and clayey, olive-gray, very fine, some medium
and coarse sand scattered throughout. ... ______ U
Sand, silty, dark-yellowish-brown, very fine to coarse, and
very sparse granules and very small pebbles of angular
chert. - When penetrated with drill, water in casing rose
from about 20 ft below.top of -casing and flowed for
approximately 5 min; total flow less than 60 gal ... _____

25

30

30

10

30

23

34

Drilled May 28-28, 1958]

P

) h Oanyon, about 1.3 miles southeast of State Iighway 150, -Land-surface altitude

about 220 {t,

i

@', pebbly, dark-brown, medium to coarse; pebbles average
_:‘ shout one-half in., make up about 20 percent of the sediment;
¢ ﬂpper part high in organic material or soil(?)_.___________
fvd, pebbly, light-olive-gray, medium to coarse; pebbles
," tverage about one-third in. to 1 in.; coarse sand and pebbles
P wre angular chert__ .o Ui L U loool_LlIiol.
‘ i, pebbly and clayey, hght—ohve -gray, medium to very
‘» b toarse; pebbles average about one-half in.; grades downward
“ Into underlying unit..____ .. ____.

3

5§‘ d, clayey and pebbly, olive-gray, fine to very fine; pebbles
xﬂ

lbout one-fifth in.; material is compact and firm. _.._._.._
’Iﬂd olive-gray, very fine, silty, semi-indurated (Careaga
§ tand); small pebbles recovered to 60 ft, but probably
3§ dropped mto hole from above 55 ft ......................

29

13

22

29

37

55

77

.’

level dfter perforation: 25 ft below land surfacs.
: 4 gpm by ball test,
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- TasLE 5.—Well logs—Continued TaBLE 5.—Well logs—Continued
wi - -—
Material ’I‘hicknwi Lo Material Thi(c‘k)ness D(et)th
t

Test well 6 (7/35—33!1) E
[Lompoc Canyon, about 1.75 miles south of State Highway 150. Land-surface altitude approtmady
177 tt. Drilled June 2-17, 1958)

.Test well 7 (6/35-1531)=Continued

" o—

Sand, pale-olive to olive-gray, fine to medium; sparse granules Tune ¢-12, 1958)

\ —. e%?. yellow-brown, plastic, tough; and well-rounded pebbles. 13 58:
' . . S . 6 %le, dark-brown, friable, fairly soft._ . __ ..o _.______ 18 76
_ Sand, slightly clayey and silty, yellowish-orange to grayish- é"ventme bedrock and large resistant boulders.. 9 78.
- orange, fine to coarse; averages about medium to coarse; | | % Do TTmmmmmmmEmmmmEmommEeos
PRARTIN L ik grains generally subrounded; sparse very coarse sand._____ . 98 B g
o ; Sand, yellowish-orange to grayish-orange, fine to very fine; . ¥ :““”0“5 20 to 75 [t, 6 cuts per ft.
q - BPArse 60arse $and. . oo —cooeooocoooacocooccceoooooe| 15 Mﬁ”f‘:} :‘cr:?;dp:;r;":;‘;’]“ 2L {t below land surface.
‘ A A Sand, dusky-yellow to dark-yellowish-orange, fine to very ]
\ coarse; sparse granules and very small pebbles________.__._ 35 Test well 8 (6/35-16P1)
y "o "; Sand, yellowish-gray to pale-olive, fine to very fine......__.. 25 : fealy Honda, 7,300 ft NW of Tranquillon Mountain. Land-surface sltitude about 400 ft. Drilled!

cCuWLarT 1Yy N R

. it : and very small pebbles; pebbles rounded as much as three- : .
% ;5 I " eighths il .ol 5 "”“% light-ol; lightl dy and Ly 6
P g Sand, pebbly, moderate-yellow, very fine to coarse; pebbles as ¥ I;: 'velf éﬁ;?’efgi‘{’ss vlegr t sy :lne };:nula%'m:e nil\;czandonne
" '+ - much as three-eighths in.__cewo-lo oo __. 9 Wy kalf § d ; pebble ¥ Sparse, anguiar, as as one- 16
» & i Sand, grayish-yellow, medium fine to coarse; sparse angular 8 8 :‘mfl vI;}'y"c};'yé;' -S—H-g_ﬂt-l;'—;’éi’;’i)—’-—li—g-h-tuélvi;zé_g_,:;};_h;l —e - :“-)- 16 .
4 R . - pebbles as much as one-fourth-in____..__ el 1 é ’ f - = f .
,\} 23 ‘F Sand, grayish-yellow to dusky-yellow, very fine to coarse; o :\:e}; ﬁorl]?v:%?;s; g;:;";‘ll:: ::(slupbcrl:)t:ﬁz eacsl 11;;1(‘;1 :Shozs-;l%l)fr 1;1 29 45-
W Sparse granules_ .o 23 ' b, ’
~-it? Sand, silty, olive-gray, very fine; very sparse medium sand; ¢ d i:\l/:rzge :I?c? ut fv:uelght{hvsein.;verg ﬁneﬁto cct)arse sand._ 3 s
R sparse to abundant shell fragments; semiconsolidated_._.._| = 107 wg M’)l | ayey | grav 3;; 0 ‘ﬁ Br yl’l hery ne to coarse; 7 55
. RSt Sand, olive-gray, very fine to silty; sparse granules and very x d ;5’: ang(l; alr ) 88 mulf: as nve-elg tﬁs ":_I """" o v
N small rounded pebbles as much as one-fourth in.; abundant : W' ; 'er,y 005; Z’n ac Zy ey aoglve-glr @y, very line 10 coarse; sparse 8 63
e shell fragments_ . oo ceeeim e ceaias 5 § Arse Sand anc BTANUes. - --w-monooooo s oo oo oee- ‘
N Sand, olive-gray, very fine to silty; sparse ﬁne to medium Ahd’ V?ry clayey, pebbly, olive-gray to grayish-olive, fine to
TR~ - : & Yery fine; sparse pebbles are green metamorphic rock frag-
. : sand; sparse shell fragments_______ . ___ao____-. -40 it Y p p & p g
B T 3 8P ¢ & : 4 ments as much as one-half in; similar composition; and
A —= % lncreasing hardness downward_. . .. ______._____. 7 70
LT I Perforations: . . . e kad, clayey, very pebbly and tightly cemented (Honda
o Feet Cuts per feet Feet - Cutspa ¥ _‘ lormation of Dibblee, 1950) - - oo oo oo e 6 | 76-
MRV PUE TS SN 4 178-187. ' o '
SRR 118-125__. - 6 187-206. Y 1
S 125165 - e eoeceeeeeeeeomommnemmmnmnee 2 205-225. i - ¥ Ihbrations: , :
SRR 178178 oo 4 Feet ' Cuts per foot”
o ;‘ R . e e e a e 4
. x‘: - Water level after perforation: 112 ft below land surface. P 860 .. ... emmmccvmcmammemmeeeeememeeeieeemsommmn—eee———————————— 6
e & Yield: Bail testod at 50 gpm with 18-t drawdown, test pumped at 125 gpm with 65-ft drawdown. § ©-88.. - B LT T TR S -c. 4
. i v e lovcl after perforation: 18 ft below land surface.
Bt Test well 7 (6/35-15J1) §2: Bail tested at 10 gpm.
. i - {Canada HMonds, 200 {t north of Canada Honda Road and 500 ft east of junction with road from Labdb R
‘-’ . . (Rodeo) Canyon. Land-surface altitude approximately 585 ft. Drilled June 2-6, 1958} . Test well 9 (6/35-21D1).
L ’ ] e ] Ehada - Honda, 7,200 {t northwest of Tranquilion Mountain,- 1,000 ft southwest of test well 8, Land--
. ' ) b | surface aititude about 380 ft. Drilled June 12-16, 1958.]
; e Clay, gray-brown, friabie adobe; some small streaks of yellow o 1
sandy clay and some peb_bles_;v water at 18 f6.__ ... - 33 -Ahd, very clayey (or clay, very sandy), light-olive-gray to
Clay, sandy, gray, soft, sticky; and some gravel and sand o ¥ lght-yellowish-brown, fine to very coarse; sparse rounded
1 streaks. oo oo meoiimeeees Soommmsessoocoomssoose-- 12 £ Pebbles as much as three-eighths in._..___________.______ 14 14.
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28 CONTRIBUTIONS TO THE HYDROLOGY OF THE .UNITED 8TA

TABLE 5.~ Well logs—Continued

Material Thickness Dm’
)
Test well 9 (6/35-21D1)—Continued ’
Sand, dai‘k-yellowish-brown, very clayey and pebbly, very
fine to very coarse; pebbles as much as 2 in are mostly
rounded metamorphicrock, chert, and sandstone fragments,
and make up about 20 percent of sediment______.________ 3
, iSand, yellowish-brown, clayey, very fine to medium; very
sparse coarse sand and very small pebbles__ . ___________._ 13

:Sand, olive-gray, very clayey, very fine to medium; about 10
percent very small rounded pebbles and granules of quartz,
chert, and metamorphic rocks__._________ e me—eeeeaa 15

‘Gravel, light-olive-gray, very clayey and sandy; pebbles as
much as seven-eighths in; average about three-eighths in,
composed of metamorphic rocks, sandstone, siltstone; a few
are chert and’ quartz similar to that in Monterey shale
(probably at base of alluvium) __ __ . ... __________ 5

iSand, pale-olive to grayish-olive, clayey, gravelly, very fine to
very coarse; pebbles rounded to angular metamorphic rock
fragments, and light-gray quartz and chert resembling that
in Monterey shale; pebbles average about one-fifth in; abun-

F toarse

A ——

GROUND WATER, POINT ARGUELLO, CALIF.  [F20
TABLE 5.—Well logs—Continued
Material Thickness | Deoth
(1) (%)
Tegt well 10 (6/35-201).—Contlnued

hd, yellowish-brown to yellowish-gray, clayey, very fine to
1 e e o e e l._. 40 25
_hd, yellowish-brown, slightly clayey, very fine to coarse: e
fparse reddish iron oxide stains._________________ , 10 135

t d, n.loderate-yellowish-brown, clayey, fine to very fine ; >
i tontains spa.:,rse pieces of wood (possible contamination from

Jlrfa({e during drilling) and iron oxide streaks____________ 8 143
ﬁd, olive-gray to grayish-olive, silty and clayey, mostly very )
& dne and some medium to fine; sparse flakes of carbona-

® ®eous material; locally sparse to abundant shell fragments.__ 332 475

f f:ﬂ:muons: 250 to 470 ft, 4 cuts every 2 ft.
58 Kt level after perforation: 215 ft below land surface.

: Bail tested at 20 gpm with 107-ft drawdown; unable to clear of fine sand.

Test well 11 (7/35~22N2)

")“ﬂl Ynez Valley; about 300 ft northeast of State Highway 150 at mouth of Lompoc Canyon, on enst
b side of road. Land-surface altitude about 24 ft. Drilled July 8-18, 1958]) '

- H
dant granules; similar composition, increasing hardness, and % 2
gradational downward._ .-l 6 A%, dark yellowish-br . .
:Sand, clayey; more pebbly than above unit; pebbles are dark- 2 ad silty, ﬁ)x;e to coa,rsr: w : a:’;’e hghltl olive-gray, clayey
gray metamorphic rock fragments (95 percent) as in Honda ¥ ,:“' much as 1 in, average ab’oulg One—?:llsth&iggular pebbles as s
or Espada formations of Dibblee (1950) along sides.of valley. 3 j.‘ : ¥y clay; clayey sand; silty, dark-yellowis-h-;);(;;v-n_;- ;’;’,;)—’- 1
. — % e to coarse sand; scattered chunks of silty gray clay______ 11 2.
“Perforations: 4, sandy and slightly pebbly, light-olive-gray to dusky-
Feet CutraM § Tellow; pebbles ¥ to % in.._________ 6 a2
41T e e e maa e ameeceeasmmmeeeemme<msmmon e nmnemeenosmmcememessesn ' ks . . T omemeeeee '
S S L m:ﬂf?fef sa’}dhand clay; clay is greenish-gray to pale-olive;
G4m0 e e e em e asaencmcmesereceasemcmcremcmeecmeme——————————— T i 1' greenish-gray to Ollve-gl‘ay, fine to medium; sparse
B0m5 e e e B s §°§ anules and very sparse pebbles as much as three-fourths in 13 45
“Water level aftor perforation; 17 {t below land surface, - : : % d, silty and slightly clayey, greenish-gray to light-olive- i
Yield: Bail tested at 5 gpm, :»::;11 1xenedium to coarse; sparse very coarse sand and
i | I
Test well 10(5/35-2D1). “fherbedd , . TITTTmmmmmeoooens -~ -~ 11 56-
{[South of Cagianut Ranch, 1.2 miles south of State Highway 150 in unnamed canyon 1 mile v é i low led zlay and sanfl, clay is gre.emsh-gray, and contains
La Salle (Rodeo) Canyon. Land-surface altitude about 289 tt. Drilled June 18-Tuly 7,108 - | plant roots but little or no silt or sand; sand is silty,
k Rile olive, fine to medium, and contains sparse subrounded
: . , g mbbles Y to Lino_____________________ 4 60
‘Sand, dusky-brown to grayish-black, silty, medium to fine; i"‘l ¥, 8ilty and sandy, greenish-gray; sand is fine to ver-};f-i;l;a“ 5 69
high in organic matter- ...l . ___..____._. 30 3%, greenish-gray, very silty and clayey, fine to medium-: 0
‘Sand, yellowish-brown to light-olive-gray, clayey, very fine to “§ 'harse small to large rounded pebbles % to 23 in B "
very coarse; contains fragments of semiconsolidated clay or @ Y, greenish-gray, slightly sandy; sparse subroux;d—e-d- ;e i) -- 75
1 e 15 Bbes i to 1% in______ -
‘Similar to above unit; no clay fragments_____.__.._._.. ... 15| ®%0d, clayey and pebbly, greenish-gray to yolowihbronn | 96-
.Sand, light-olive-gray, clayey, medium; sparse rounded ¥ fne to coarse grained; pebbles about 3% in., subrounded t(;
granules and pebbles (3% in diameter) of chert and quartzite. 15 Feogular. . ______________ ! 21 -

Sand, very clayey, light-olive-gray; contains pebbles of homo- | -
genous clayey material; otherwise similar to above unit_... 10
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TaBLE 5.— Well logs—Continued

Material D | hickzess Dy
Thickness | Depth
s epth

Material o
13

S WA .
1
i
i

Lagomarsine No. 1 (7,
$ieest woll on © ana Bonr o
topographic divide between Lo;
mpoc and Be
— % Bithway 150, Land-surface sltitude about 491 i, et

Test well 11 (7/35-22N2)—~Continued -

about 2.0 miles south of State

Suapply well 1 (7/35-33J2)

[Lompoc Canyon, asbout 1.7 miles south-of State Highway 150. Land surface altitude approx ime 4
-Drilled Sept. 20-Oct. 8, 1958) 2

o ' . % Co. Logged b Drilled and abandoned Sept, be.
Bl Gravel, light-olive-gray, sandy and clayey;.rounded pebb]es \&Lylntex ot CoJ. ) plember 1854 by Intex
average about one-half in., few as much as IA in, szmd Yo
Very fing t0 Very COArSe. oo oo e e cec oo 8 - tlogng----n.......______________._s_;__
> Sand, silty and clayey, slightly pebbly, light- -olive- -gray to d and grav el, buff; fine to coarse sand, and _a‘gégl;;_z;x;c-l- %0 00
Dk pale-olive, fine to very coarse; pebbles average % to % in. .. 54 mv m'c” rounded pebbles _______________________
& Clay, pale-olive to grayish-olive, sandy and pebbly; pebbles - d, whitish- buff, pebbly; well- -rounded pebbles """""""" 180 240
—f about one-fourth in_ . .. _._. -4 168 :11 gebbly and silty; rare angular pebbles. . . .. T lgg 430
S Clay, grayish-olive-green; sparse pebbles one-fourth in.; con-- | uff-gray, pebbly, fine to very coarse r;u_n-e-d __________ 100
S th tact with overlying unit gradational. ... _______.__._: 7 m’a ¥ell-rounded pebbles..__._____~____ :g____ common
| Clay, grayxsh-ohve—greem (Foxen mudstone) ... ... 4 19§04, dark-gray, fine-grained_____________ ThTTTmmeees - 120 580
<o R ¢ green-brown, firm..._________ e L ";g; 1, 035
1 . T e S e e e e m e 1
?4 ! ! Perforations: 96 to 181 {t, 6 cuts per ft. — . ’ + 800
= o ‘Water level after perforation: 7 ff below land surface
[‘: L Yield: Bail tested at 76 gpm; test pumped July 22, 1858, at 380 gpm with about 30-It drawdown —— .
< — -
3
=
L

” "
L5 AR T A o 8506 270 il b AL et ey - o e S

{ ’ Sand, buff, very fine to coarse; thin streaks of gray clay and
white to light-buff silt; sparse well-rounded pebble frag-
INENES . & o o e et e mm e fm e mm e m e mmmcm—m i ie— oo 105
Sand, pebbly, light-gray, medxum to very coarse; some thin .
streaks of white to buff silb. . - ... 127
Sand, olive-gray, very ﬁne, streaks of small well-rounded
pebbles (M4 i0.) e m v oo e e . 138
Sand, pebbly, olive-gray - oo oo il 25
Gravel, sandy, fossiliferous, ohve~gmy, well-rounded pebbles
as much as five-eights in_.__ . _._ ... - 70
Sand and clay, olive-gray; sparse one~f0urth in, pebbles _____ - 55
Sand and clay, olive-gray_ o iaeoe- .- 10

Perforations: Precut Roscoe Moss horizontal louvers, 214 by 1 in cut, 8 cuts around, 234 in bet#®
rounds, at 170-210 and 3756465 ft; bull-nose plug at bottom, Gravel pack between 28-in hols and 14
casing; 465 {t completed depth.

‘Water lovel after cleaning with surge block: 114 ft below land surface.

Yield: Test pumped Oct, 14-17, 1958, 900 gpm with 148-ft drawdown. 4
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- : — o
OLOLOGY AND GROUND WATER, POINT ARGUELLO, CADLIF: Too —

:-'@'. Point Arguello Naval Missilé Facility -

: (Consttzss® & e per ition)
; ® i 3
Eymiih 3 S . = Ry - = = Hardners as
: - Som. | Tem | omtund #F 3 2%z 81381l S CaCO; | Per-{
Well Location Date | Laboratory! | pled {pors-{ wm 1 28 182 E dl e (8xlal T 12| & a o cent, | pit
. sampled depth} ture | (onew - a ° = 3 g0 B © @ s 4 S0-
g 1% 2 |19 9 =} g i
(leet) | °F | mvm &7 g LI 318 B R |Bo) el BRI 8] & 5 Non- | dium
ELEE g | 25|25 5 |88/ &1 2|8 E g & |Total] car-
: B138|s181 8 E°1318 &858 A bonate
Test 1, 7/35~30G1.| Southof Surl._.._..._.________. cemne| 4-14-58 % R | ouloz)asr|as 8ol 11,800 | 150 g 84|79
2, 7/3D5-33R1. Lomipoc Canyon.. g:?.g_g ) l,' RN o o X %{?}g ;138 '{q:, —_— 7.8
L+ SO SRR 1o S 3 BN E Y10 PP APl RSt 2 , 5t 385 22 "
Do, ... do. 6- 5-58 B il 801 924 7.8 47 ). 1,616 | A48 JZE N
3, 7/35-08K 2|2 Tdo 11101 Sloo8 ) QW[ 0\ 00 LEIPEE N |59 2y Lojma N ig0 | o3 w1 58| nd
. 1 4, 7/35~32N1.{ Bear Canyon._.. 7-25-58 [ 1IND, SEL.| 300 [......} 18073 g frocl--en. 1,150 470 L . 7 7
o 6, 7/35-33J1..{ Lompoc Canyon 6-24-58 [ QW._. . ___.] 1683 | 64| Oy By Bl -ee-lomas oo 544 | 20 R R
| S o e I do.. ..l o383 | UND, BEL. |-l BY @ Rmly | 720 %01 8010 770 | 228 884 (o
= . Ct:lémdﬂ Honds, La Salle-Honda | 6-6-58 | QW..._.__..[ 30| 6| Loy PEINMS | b1 .0
: oads.
s South of Caglanut Raneh...__._____
- . Mouth of Lompoc Canyon_____.___.
< + 7/35-207 0.7 l:lﬂle south of Baroda.......... o
=it Dol O e e
'J* O i uthoast of Baroda neat | 8-22-58 | IIND, SELL| 6| ol L@ fopelepeloeoe] 24 |l R U A 08 A
= Wast of Lorpoc C 02757 | State Catt. 4160 |......| amy KA NI oa | oce | e o | .2 v ERRA
— ) cst of Lompoe Canyon.... . ...__.. ~ 6180 400! 4701 .31 . 650 oo e 81738
b ! -| Lompoc Canyon, near mouth_______ 3-10-58 *_‘.’ '3 88 gg 266 _5_?_ __?(_] ______ 260 fo ol 2R00 | 240 [ooiifeceaes s
= Lompoc Canyon supply well.....__ . 10-11-58 X3 B T U O DR I I 3 R S04 950 | 480 ... .5
r —
t: T ! QW: Quality of Water Branch, U.S. Geologieal Survey. Y Estimated by Ground Water Braneh as specific conductance times 0.7
A 1IND, SEL: Sanltary Engineering Laboratory, 11th Naval District Public Works Offics, -

CULNA




— e e PR PR

1

g

-

‘ water basin oo .eeeoceeeeao-
1 Dissolved solids approximate: estimated by multiplying specific conductance times 0.7. )
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‘ .
i i TABLE 7.—Partial chemical analyses of surface waters, springs, and seept Pl
‘ Arguello Naval Missile Facility ‘L
i _ [Analyses by Quality of Water Branch, U.8. Geological Survey] ﬁj
| ; INDEX
; Parts per millios
H Tem- Spedclﬂc !
. pera- | conduct- —
: Name or Location Locolity | Date | ture| ance Tl
description sampled | °F |(microm- | Magne-| Chilo-j Dls- | b
-| hosat | stum | ride solved “: k Page | Lompoc Terrace—Continued Page
t | 26° C) | (Mg) | (O1) |sollds % | F2 movement, recharge, and discharge of
Lo s $ 2 waterin. oo . ... F16-18
" : 8 structure._.__ 12
Beél:eek Ngrth fork, altitude | 6/35-6H | 4-24-58 | 71 493 2| 102 3 3 supply of waterin. ... 9,18-19
b Bear | South fork stock tank 6Q |...do....| €2 682 2| 12| 400] WIE YOt 4,11,12,14,18,20 utilization of ground waterz ]
-+, benill ; let. cator-dov -
f_‘.‘ ' ‘. g)';?ggo'n, injet " g¥una  Dam, effects on ground-water R 17
: Bear South side of Bear’ 5F |...do....| &7 614 2| 126 3 15 -
! I nayon e ot _ " Matilija sandstone member. .........._....._. g
P tribu- test well 5. 6 Monterey shale................._.... 712,14
. tary. '
- g Burface South of Baroda....... 7/35-20B 4-26-58 62 3, 060 13| 740 21 | Orcutt sand, depositionof. .____._.__._....... 13
- seep- . . 4 5
< A BWomp.....| 4000 ¢ south of WK |..do..| 61| 13,000| 70 (3,880 B 47,1018
aroqasa. 4 .
- ! 8pring..... 8pring in Canada 6/36-16K |...do....| 59 896 6 78 13 | Paso Robles formation . .____.___________.. 7,10,16
< r Honda. 0| o F ol eatures ... ... 7,9-10,12, 16 | Phreatophytes, discharge of ground water by. 14,18
Tl Beep...._.. W&\;tnﬁgg of (};(gglg?c T35-28G . | 4-28-68 | 63 749 3] 1) 2 T By member... 9,16, 19 | Plcistocene epoch, deformation during..._.... 13
a0 : tost ywelf 3. Pliocene epoch, deformation during..... ... 13
ey Do.......| Fault zone southeast 6/35-3G 4-20-58 211 1 69 160 Precipitation. . ... K
ol gr Lcif. well 2 in fire . ‘
-~ reak. Vi
<o Do.......| Gully above swamp, { 7/35-20Q | & 2-58 | 68 735 2| 15| a0 Recharge, to Lompoc Terrace ground-water
o b southéast of Baroda. basin 18
o B%xr 600 rtlsouth(g.ast of 31H |...do....| 69 2,050 12| 365 [ 1,440 References cited 3
- - reek. main road crossing. s -
= 8pring Btock tank in Spring | 6/35-6Q ...do....| &8 337 1 406 | M0 b Rineon shale. . .._ooooooieomenioeeeeoee !
o b Canyon, Canyon. b
[ Hrémmk e e 167 | 3-10-58 |...... 1,820 13| 188 | 1,370 Sucate formation - - oo oo 8
reek. : " By, Santa Barbara County... 4,13
ge, from Lompoc Terrace ground- an Yo 13
e Santa Ynez Mountains.. ... 4,13

Santa Ynez River valley, drainage of missile
facility. ... .. . ... 13

drilling in R 6
ground water in. 15-16,
pumpage from.______ 15
younger alluvium of . 10-11
Sisquoc formation.... 7,12,14
Specific yields... ... 19
Spring Canyon..__.__ 4,14
Stratigraphic units. . ... 7-8
Structure._._______________ 12
Summary and conclusions... 21-22

Surf, Calif., precipitationat__.___.____._.._... 3

Surface water reSoureeS. . . ooovoceoomeenoann- 13-14
Tejon formation. ... .. ... ... 8
Test wells, datafrom.__. ... ... ... 6

drilling procedure. - .. ... ... ... .. 5
Topography . . ... R 4
Tranquillon Mountain._._.__. R 4
Tranquillon voleanies. - oo .o anooooooes 7
Vaqueros formation. ... .. .. coooicoeeiiioos 8
Wl 08S. oo 23-31
Well-numbering System. ..o ocecrvmvrenaea- 4
Younger alluvium, depositionof .__......._.. 13

general features. . . .. oceeiciaennaa 1,10-11

quality of water from._ ... e iccocmeaucn 15

water yields froMme ..o oo ccerccnemnnan . 15
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