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GROUND WATER RESOURCES OF THE RICHGROVE AREA

Intyroduotion

This report has been prepared at the request of the Rag
Gulch Water District for the purpose of analysing end evaluating
the ground water resources of the Riohgrove area, While the Rag.
Gulch Water Distriet hag acoess to secondary waters from the Kern-
Friant Canal, and its members have in the past secured gound water
from rolo,t‘ivoly shallow scurces, present trends ef_ water demand for
agriculturs in this area make it apparent that mdditional reserves
should be sought and evaluated, While numsrous exploratory oil wells
have been drillsd in the southern pirb of the Riohgrove lru in peast
years, only recently have the bou_ibiliﬁoa of deeper ground water
gources been recogniced, The first water well to produce agricultural
water from deeper sands was the H, M. Hollowany, Inc, Water Well #l in
Seotion 8-1258~27E, which was converted to water well use from an ex-
ploratory oil well drilled by the Western Gulf 0il Company, Withim
the past yoﬁr,six water wells have been drilled or deepsned to new
potential water sands in the arsa, While this number of wells to the

new water source are not suffiocient to fully evaluate all augpects of
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the deeper water resource, the general performance and oonditions cam

be delineated and the problems and method of development can be closely

defined,

Exploratory oil wells drilled in the area indlcate that
other potential regservoirs may exist in this region.

It is the purpose of this report to set forth all presently
known conditions and problemg of the new deeper water reservolr and
to delineats the possibilities of other ground water mources.

The area ooversd by this report is .contained within

Township 24 South, Fange 27 East; the easterly portion of Township 24 -

Scuth, Range 26 East; the westerly portion of Township 24 South, Range

28 East; and the northerly portion of Tewnship 25 South, Range 27 East,

The greatest density of water wells and eiplout_ory 011 wells have
been drilled in the southerly portion of Township 24 South, Range 27 -
East and northerly portion of Towhship 2.5 ééuth, Range 27 East, and
therefore the best control of subsurface water Qn@tiom s obtained
in Ithis‘ arca, Howevex‘,tsurfioien;: wells have been drilled in the re-

maining area to generally interpret subsurface ecnditions throughout

the area oqnsidoi‘ad. It should be pointed out, however, that the area

hag experienced to date a rather sparce and unplanned water development
program as compared to many areas in the State which have been reported
on by such agencies as the United States Geologieal Survey, the United

State: Bureau of Reclamation and the State Division of Water Resources,
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Geéloa

Stratigraphy - A thorough knowledge of the stratigraphy of the
area is particularly important in evaluating ground water resources
because most bf_ the formations desaribed hereafter e;r.tend oantin;uously
over the entire area, By tho reoognifian of & particular gsand forma-
tion and variations in its character and weter content, a well planned
aad orderly exéloitation of its water resources can be obtained.

The geologio seotion in the area is composed of the following

roﬁdny recognized stratigraphio:units (ft;r reference seo attached
oroas sootibn);

Surface sands and gravela,

Kern River Formation = The Kern River Series oconsists of a
eontigelntﬁl or land-laigd section of iandl. gx;avoll and olays
approximately 1800' thiok in the erstarly area, thinning to
:le'as‘than 700" in thickness on the eastmargin of Tomnship 24
South, Range 27 East, The sands contained in this section
are lentioular and discontimious and for thie reagon are not
hi[r;hly oonduoctive to ground water over large areas, This
gootion has been extensively drilled for _n‘t';or and at the
present time may be considered to be economically depleted in
the south portion of Township 24 South, Range 27 Ea;st and the
northwesterly portion of Tormship 25 South, Range 27 East,

ChanaceSanta Margarita sands - From the standpoint of water

resources these two sands are egsentially a single unit within
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the area covered by this report, This sand seotlon is mostly
marine in character in the western part of Townships 24 and 25,

South, Range 27 East and gradually grades to land-laid sands

~enstward, It exists as a 400-420' thick body of porous end

permeable sand extending contimucusly over the west portien of
Townships 24 and 25 South, Range 27 East, thinning to about
200* in thickness in the central region of the townships. As
the gand grades sastward into continental deposition, the sandy
phase begonén lentisular and less porous &nd permeable, and
grades upward into and is 15&1:1:1:15\:1_1!::1:10 from the overlying
Kern River section,-

‘The attached oross section shows that in Section 33-253-27E
and eastward a 70' thick sand develops at the base of the miﬁ
Santa Margarite gand and to the east beccmes the most porous
sand of this section. This lowsr sand is well developed east
of & line from the center of Section 13«255«27E through the
conter of Seotion 28-245-37E,

Round Mountain silt ~ The Round Mountain silt is an impervious

siltstone and shale section approximately 200' thick in the

. western area., This siltstone extends contimiously over the

entire area, but thinsg esstward to about 60' in thickness on
the east side of Townships 24 and 26 South, Range 27 East, It
is an effective barrier to water between the Chanag-Santa

Margarita sands and the Oloese sand below,
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Olcese sand - The Olcese sand section is present throughout
the dlstrict, but not sveryshers as a contimious sand body.
West of Seotion 8-25S-27E and to the northwest the Olcese

is & 80lid sand body nearly 300' thiok with good porosity and
permeadility. Bast of Seotion 8 the lowsr 206' of the Oloese
beccmes lentiocular and the lenticular sands are less porous
and permeable than the sands to the west, . The upper 100’ of
the Olcess extends as a contimucus sand body from the wéat
margiﬁ of Townships 24 and 26 South, Range 27 Bast to the
central area of the townships, Eastward the entirs Olcese
s§otiqn is conpon& of lenticular sands and silts, ‘the sands
having generally somewhat less porosity and permeability than
to the west, At the east margin of the townships the total
thickness of the section is about 250°,

Froeman-Jewett silt = Below the Olcese sand lles the Fresmane

Jewett silt which in the western area is about 350' thiok,
In this area it is an impervious silt and an effective water
barrisr., The Freeman-Jewett seotion thins continmumously to

the east and is about 100' thick in the east margin of

Townships 24 and 25 South, Range 27 East. In Section 34-24S-

27E and eastward, the Freeman-Jewett silt becomes essentially
& solid sand phase which is nearly indistinguishable from the
Pyramid Hills sand lying below, In the eastern portlon of

Townships 24 and 26 South, Range 27 East the Freeman~Jewett
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a_e'ctio'n ie a..good"lfotential water source, '

gymﬁid Hills-Vedder sands ~ These sands may be treated as.a

aingle unit in oonsidering their water potential, although

the Vedder sand does not extend to the east margin of the area,

The Pyramid Hills sand is a porous and permeable sand varying
in thiokness from 100° to 160' and extending contimuously cver
. the entire area, The Vedder sand 1a a porous and permeable
sand extending over the entire area west of an irregular line -
from the center of Seotion 13-258-27B to the northeast cornsr
of Seotlon 22-245-27E. It thickens from this east margin west-

ward to Q sand body over 400' thick along the west margin of . .

the townships. From the apparent similarity of water character -

'in the two sands as evidenced by electric log 1nterpx;etatlon,
it appears that the two sands are pressure-ccnnected to the

east and possidly along some zones of ulting. It is for this

reason that it is bellsved that they may be treated as a single -

water souroce,
Walker = Below the Pyramid Eills-Vedder sands lies the Walker
formation, In this area it exists as & land-laid dopﬁait

oomposed principally of a shaly silt with some lenticular sand

stringers. In most of the district this leoﬂon is essentially

imperviocus to water., The thickness of the Walker varies

erratically throughout the area from 30 or 40' to 'ﬁoarly 200¢,
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Bagement « Buemolnil'.’ s encountered di-ro-ofly below the Walker,
and is prineipally a grﬁito or granodiorite in the western
area, and usually a slate in the aaatém area,

Structure = The regional structure 13 a weat-dipp!.ng monocoline
with a general direction of dip of S 70-80° W The dip on the top of
the Round Mountain silt (the ba.u of the Sa.nta Margaritl sand) is
approximtoly 300! per mile., 7he dip on the top of the Pyramid Hills
sand is approximteiy 400' per mile, Humroua’ faults exist in the area
with e prinecipal north northeast trend. Oné major fault outs the area
with a northwoat trend, -

'Iho utto.ohod mp shows subsea struotural contours on the top
of the Round Mounuin lilt (oquivalent to the bace of the Santa Mar-
garito. aa.nd). Tho_mp also shows the prinocipal faults which can be
presently delineated in the area, contro_l for the location and trend
of these faults was interpreted from subsurface nzgd' seismioc data and
eerial photography. It appears that scme of the fault'ing may be
caused by ;ompaotion slumping, in that in soms instances the faults
appear to decrease or dle out with depth. The effect of faulting onm
ground water movement in the area is not j;resontly known, but it is
probable that the raultu with luger disphcomonts. such as the one
tronding northwest from Soction 38—248-273, have & pronouncod effeoct
on the mvemnt of ground ntor.‘ With a planned development of the
Chanao-Santa !hrgo.ritl aand, tho«novemnt of ground water relative

to faulting can be doteminod and future wells can bs so located as
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to take advantage of this knowledge.

Ground Water Sources

" The ground water sources of this distrioct are herein con-
sidered under two classifications: (A) Those formations or sands
whioch are known to produce adequate quantities of mter'mitsblo for -
agrioculturel purposes; ‘u.mi (B) ’,,thoso formti_dm ,‘ér sands which would
appear to be potential sources for agricultural water, but whose
capacity to produce and whose water qualities have not yet been
uhb‘l.ilhed.

Fomtiou which are known to be oapabh of producing
ugrioultuml water are: ‘

1. The Kern Rinr formation

20 The chamo-Santl lhrgnriu nnds.

Fomtiom which are bolievod to bo potonthl sources for

agrioultunl water ares
“le The Olcese sand
2, The Pyramid Hills-Vedder sands.

The charaoteristios of esoh of the above sources are

desoribed in the following text.

Kern Rivar Formation

. Thig formation has been the principal water source in the
region for many years. In the rorthwesteran part of Township 25 South.
Range 27 East, extensive exploitation of these sands has depleted them

to a oonsiderabdble extent. To the north, where fewer wells have been

.
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drilled.;a‘dditioml minor resources could be developed at‘deptha of
less than 1200', However, because the sands &re lenticular and the
section does not ocontain large reserves, 1t appears bbonomio_#lly
advisable to drill the additiomal 1000' required to pfoduce water from
the Gha;xao-Santa Margarita sand, 5
In the east half of the WMp the nncﬁ are len.por.ous

and permeable to the extent that no adequate reserves could be
developed from the Eern River jfm-:mrl:i.on 1n. this area,

! To the west of Township 24 South.‘ Bange 27 East, the Keram
River fomtioﬁ contains more sands and theze sands are fairly porous
and permeadble, ~ Better water well performance and resérves oan be

obtained in this area.

Chanac-Santa Margarita Sands

Sand oharacteristics « The general character of this sand has

been discussed under "stratigraphy” above.
~ The ”\ippor portion of the Chanao sands are non-marins or
lenticular in chqractér. As a reszult, each well drilled in the aree

will enoounter different sand conditions in this interval and whether -

or not thege sands are left open to production will depend on their
development 1# that parti_oular well, Because these sands are not
pressure oonnaotedt throughout the area, HI: is unlikely fha.t they can
effect any serious thieving from the main sand bodies ‘undorlylng thu

which are opsn to the same well bore,
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The main Chanac-Santa Margarita sand body is best developed
along the west line of Townships 24 and 25 \South', Range 27 East and in .
a contimuous sand along this area, It can bs fully penetrated in this
area by wolis 2200-2400' desp., About two miles emst of this line the
upper half of the sand becomes lentioular and Iécs .pemablo and porous,
and eastward from this trend only the lower 150 to 200' of sand extends
as & oontinuous body.

Water source and movement = Water source and movemsnt are usually

determined from well data. While an insuffioient mumber of wells have
been drilled to the chama-S&nta lhrggrito‘.“sanda. to measure preasure
gradients and water movement, there is aufﬂ_ciont ‘svidence at hand to
deduce the. source lnci general movement of ﬁtii‘ 1n these sande. |
'ﬂu_chb.mo-Sunto. Kargarita sands extend comtinucusly over
‘the entire area (confined above and below by imporvicus siltsand shales)
and rige sastward .a.nd grade into sandy formations which are exposed in
& relatively topognphioally high region., These conditions are suit-
able to the ﬂiling and replenishment of the qﬁ.hda by surface waters.
There is evidence that a saline-fregh water contact exists
along a margin running through Sections 8, ‘f and I18-253-27E. The
deep Setr;.kim well drilled to the upper pbrt';on of the Chanac-Santa
mxjggx;ih sand in sgofioh 1-258-26E.enoopntered .ul.lt water in these
sands. The lower hu.n“ of the n.nd in the Pandol well in Seotion 18-
258-2?13 appﬁau to be slightly un‘no oh the I‘oloetric ldg. and this

inorease in salinity was confirmed by laboratory test of sidewall
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samples. All wells to the east oontnin fresh water in the Chanac-
Santa &rgaritn sand, | : .

Since these unda 1n this area were origimlly deposited as
marine nnds. thoy at one time oontainod ult wator. The faoct that
they are now ﬁ.lled with rrosh wlter 1- ovidonce tha.t ground water 4
mvmnt hal ‘ooourreds It oan be reasoned that in the topographically
higher aroa to the sast, rainfall and stream seepage hgvd fod fresh
mtor‘in'to“thuo sands at a sufficient elevation to sxert a westward
hydmulio gnd:lont in tb.e sands, These waters have mﬁd downstrusture
and ﬂushod ‘the saline waters westward, - : |

' The saline-fresh water contaot in the area of Sections 6, 7
and 1.8 pfoﬁbly rcpruont;.: the west margin of such flushing of the -
Chanao-Santa Margarita sands, It ghould be pointed out. however,
that there has mot been a sufficient mumber of wells drilled immediate-
ly to i_:hg‘north and west of this locality to olosely delineate this
‘condition. Beveral exploratory oil wells drilled seven to ton miles
to the ngrthwolt in Tmhﬁp 24 South, Range 26 East and Ifmhip 23
Sou'l;h, Range 26 East indicate that this saline-fresh water contaot
axtends ;onenny to tho north-northwut from Soction 18-258-278.

" Extreme caution should de ezoroind in tho Imtion and
drining of Chanac-Santa lhrglrih. wonl to the north and west from
Section 18 to avoid the drilling of ve;ll ‘with & harmful salt oontont..

-While it is known that the general movement of ground water

is to the west, localized effects due to faulting are at present unknown.
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Bacause the Kern River formation is cb:'npoud prineipally of lentiocular

sands and therefore does not freely conduct water or pressure changes
over any extensive area, the performance of the many wells drilled in-
to this section does not readily meagure pressure or water movemsnt
barriers, Therefors, no knowledge as to the pressnce and location of
faulting nor its effect on ground water movement can be gained from
the performance of thess wells. B

"Although the Chmq-éqnh Margarits sands are quite permeable
and oxtend over the entire area and thersfore are capable of readily
transmitting pressure changes 6;- indicating the prsence of pressure
barriers, §n1y a few wells have been drilled in a short pericd of ‘time
end no planned fluid 195;1 data hava besn obtained from these wells,
As a result, the effect of faulting on ground wmter movement in these
sands is not preseatly known, With & planned program fbr obtaining
fluid level readings and water withdrawals, the de;réq to which
faulting affects gound water movement can be determined., This know-
ledge would be of considerable value in determining the best areas
for water withdrawal,

Quality of water - Chemical analyses of water samples from only

four Chanac-Santa Margerita wells have been obtained to date. While
this represents a 1imited amount of data, soms important problems of
water qul.litf are revealed. _

The samples confirm the "prounc;o of the saline-fresh water

margin in the area of the Pandol well in Section 18-255-27E, The
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Pa.ndol well hu a theoritical NaCl oontent of 806 p.p-n oemptred to
2?. 152 and 187 p.p.n t‘or the other tlu'u wells, one looatad to the
north and tho other two to the oast,

E;nmination of the samplu shows thnt in addition to the
westwmrd inoresse m ulinity, there appears to be a weatward inorease '
_1n boren oontent. Both tho Pandol well and the hninovioh well in
‘ sgotion 8-253-273 toltod 0.9 p.p.n of boron. whilc the Hollmy well
in Sootﬁ.on 8-258-2?8 testod 0, 55 p.p.m and the lhomu well in Section
32-248-273 toatod 0.15 p.p.m. It appears that as mch ‘consideration
should be givon to tho eritical boron uontent margin of thou sands
as to tha saline mrgin. !‘ho proaho offeot of boron contant on.
different orops in tho nru is no*; readily dotamined. Subgoil drein- .
age is probo.bly the most !nporbant faotor affeoting 'bho build-up of
! ;hamful amountu of boron 1n the oon. Whero duimg& is good, it is
pouiblo that a boron eontent or 1.5 p.p.n oould be tolerated for an
indefinito period of time by toloro.nt orops. Pro’bubly for the devolop-
ment of safe wator resourcu wells should be so located and confined
in this area tha.t thc boron contont is lsss then 0,8 p.p.n vhorcvor
pmetiublo.

Gonaully. tho other ohanotorintiol of the water are
: favomblo for agricultural purposes, except that the water, like most
othtr ground water in the San Jotquin Valley, is somewhat too soft
for the msintemnco of good spil texture,

Water reserves - Several mothuds exist by which the water resources

of an area can be estimated, tut an_ whioh are guantitatively reliable
-13-
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depend on well performance data, Since development.of the Chanace
Santa Margarita has-only recented bsen initiated and there is no
historiocal background of well performance, the writer attempted with-
out success to determine by two primary methods an approximation of
.the reserves and performance to be expected from these sands.

In the first method, considering the éhanao-Suntl Margarita
sané as an aquifer or conduit, -an investigation of stream flow run-off
in the White ﬁiver was made, The prinelpie of this method 4s that any
stream £low loss or-seepags in the ares of porous formations connected
to the Chanac-Santa Margarita sand would be & measure of the replenish-
mant Thte of the Chanse.tawbe Margarita at depth. The United States
Bureau of Rqolmtior; has made atream flow measurements elong the

White River as follows:

Year : . Station .+ Loeation ' Elevation
1911185 Noar Hot Springs . N 52007
154447 Duoor - Se0.27-245-2858 680"
1944 Upper Station §00.27=245=288 830"
194347 South of Ducopr Sea, 4-24S=27B . 500?
19435-47 Kern=Friant Canal o= 400°

The loocation of these stations was such that. seepage losses
betwosn any two stations would not give a reliadble indlcation of re-
plenishment to the Chanac-Santa Margarita sand separately from other
sands in the area. Therefore, no estimte .or replenishment or rechai-gq
can be made by this wethod. i !

The so;ond mothod was to attempt to estimate the amount of

water that would have been withdrawn at the time the water standing
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level in the area had been lowered some arbitrary amount such as ons
hundred fest. This method assumes that when the standing level has
been lowered ome hundred feet in the wells, that it will have been
lowsred one hundred feet in the scurce area to the east, providing no
recharge takes place, If the volume of sand present in the source ares
lying within the one hundred feet interval of- emge is mown, the
volﬁm of water produced by a.onme hundred foot drop in water level can
be estimated, A thorouéh investigation of the source erea revealed
that no wells in which electric logs had been run have been drilled inm
th§ area, Without eleo‘l;rio log .&ltt there is no way of estimating
sand volume, and nonabquéntly of estimating water r;semﬁ by this
method, | ’

 Asa r‘cfmllt. ‘the more standard methods of estimating water
supply by employing well performance data w;lll have to be relled upon
in the Richgrove area, It is atro@y recommended that u program of
nethodical water lovol_ records be 1nit1:uted immediately so a reliable
interpretation of kmunﬁl water supply f:l'om this iourco san be obtained

at an early date,

Olcess Sand _

The oharncteristies of Olcese sand dmlﬁpment have previous-
1y been dinmulcdiundog f'stnfigraphy".

Baged oﬁly on ei;otrio log interpretation, it appears that

in the west area slight salinity might be encountered in the Oloese
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sand, The bottom 100° 1ntem1 has definite aalino ‘oharacteristics
1n the northwut area of Afownghip 25 South, Ran,go 27 Eaat. The upper
100-1850" ‘of ths Olcau appoara to have exuellent water possibilities
throughou*b the area, Should the wntor characteristics of the Oloese
prove aatisi‘aowry ror a;ricultunl purposes, it will provo to be an
1mportnnt water souroe for the area, Development in the aresa of
Soction 8-253-27E to Sootion 19-243-27E would roquire wells to 2800°.
Bo\nvor. to the east 1n .Nn &rea hetween Seotion $-25S-27E and Section
16924Sf27& wells to only 1900-2000' would be roquired. The Olcose
nppoara also to be a good source for water llong the east margin of
Townships 24 and 2§ South, Ra.nge 27 East at dopth. of from 800' to
1200, :

o the sential sreator Townships 24 and 25 South, Fange 2T
East, tho O;oouo sands are an ei:oolzlont'pot.lential yater source to be
developed lt. raﬁtoﬁnblo depths, praﬁ&qd Iwafor rﬁ:ﬁ this mource is

‘suitable for agrioultural purposes.

Pyramid Hillg-Vedder Sand

The generasl) charaoter of the Pyramid Hillsz-Vedder sands and
ths reason for their being considered as & unit is disocussed abdove
under "anfig'nphy'.

The total Pyramid Hina‘-Ved‘de‘r sand thickness in the north- .
wast pbrtion of !'awnslﬁp 25 Socuth, Range 27 East is nsarly 600'.

However, in this area the sand appears to contain definitely saline
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;wut.e'r‘, ‘according to eleotrlo log interpretation, and lies at excessive

depths for present ooonmio development as & ground water source.

. Along a 1line from Sectlon 10«258-37E to Seotion 21-248-27E
the Pyramid Hill'ls-Vodder sand could be p;notmtod by wells 2200~2400°
deep. fn this area electrie log v::lntorpratution indicates that the
contained waters should be fresh @nd suitable for agriculture purposes.
App_roi:_iﬁtoly 250" of s0lid sand sestion with good porosity and
pormeability is present. ‘

,-'I "Along the eu.t margin of Township 24 South, Range 27 East
the Pymmid j.ﬁiils sand has excellent permeability and porosity characte-
eristics, - _.Tho. sand is about 150* thiek 4n ;thh area and would be
penetrated by wells 1400-1600' deep, "

The Pyramid Hills-Vedder sand appsars to offer excellent
pouiﬁiﬁties as a water source in the central area and east half of

Townships 24 and 25 South, Range 27 East.

Future Molbpunt and Performance

T In the Richgrove area there appear to be substantial ground
water resources which have yet to be developed. The Chanac-Santa
Margarita sand has proved to yleld good water wells with water suitable
for agricultural purposes. The Olcess sand and the Pyramid Hills-
Vedder sand in the eastern area should yleld wells and resocurces of

équinlont value, . - \
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The water reserves of the Chanao-Santa Margarita appear to

" be much larger than thoss of the shallower Kern River seriss in this

area, Although an eatimate of water supply to be derived from the
Santa ’uarga'rité. cannot be determined at this time, the initiation of

& program of methodioal water-level records will yield data by which
hn.aocuinti_e?timato of future water supply oan.be‘nk&a; Water levels
are a funotion of pressure within the water sands and by interpretation
of’thea;'pfasturon, Ihioﬁ show pressure gradients, not only can the
withﬁrlw;l and replenisghment of the reservoir be estimated, but also
tho‘md;shknt of the ground'rttof. By a determination of the localized
novnmont or ground‘ultor. the offeot or cortain typcn of faulting

on thie movement ooculd be a:eortalnad tnd'welll could be so looated
with rqppooﬁ to faulting as to ssours maximum performanse and reserves,

‘The knowledge of ground water movement relative to withdrawal
wpuld be of partioular valus to thbio.willl_located near the saline-
fresh water and boron boundary py'indidgting the effect of water with-
drawal on the movement of this boundary, ‘ _

Iﬁ addition to the methodical recording of water levels, the
annual withdruuul fron each nnparat§ source t$ be developed ahould be.
known This oan be looomplilhed by entimntol based on the povor tnd
fuel oonlumption of wolla in this area. With a knowledge of|ﬁ§e change
1n1wntor lovel and the rate of withdrawal, the rate of replenishment

of the varicus reservoir sands can be oaloulated, and the safe rate of
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uithdrmml from each oan then be estimated. ¥When an understanding

. of these functions is combined with an sstimate of water withdramal

from the Kern-Friant Canal, the vmfer resources and “supply of the

i Rs.chgrovo diltriot oan be predioted for my yurs ln udunoe.

Toward thil ond, lit is racomended that a progm ‘of water lcvol

: rouorda be 1nithtnd mmtcly.

'Respectfully subtmitted,
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