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SECQND MENORANDUM ON THE FLOW OF AGUA CALIXNTE SPRING
AFZER HOAD CONSTRUCTION AT PALM SPRINGS, CALIFOWNIA

By Jo Fo Poland and Le Co Dutcher

Purpose of Memorandum

This nemorandun was prepared at the request of Henry Hewris,
foting Area Directer, Buresu of Indim Affairs, Seeremento, Ualif., to
report on resent canditions at the Agua Caliente Spring, Palm Springs,
Calif., nd to suggest further pessibilities for restoriag the spring
discharge t0 its pre-road-comstruction condition,

Observations on October 28

AV Mr. Harris'! request, the senier author, distriet geologist of
the Ground Water Branch at Sacramento, went to Palm “priags om October
28 to inspect the present condition of the Agus Caliente Spring,
arriving vith Nr, liitchell of the Hureau of Indian /ffaire shout 2330 p. me
The junior suthor of the Lang Beach effice of the Geolegical Survey,
wes there, together vith Messrs. Keefe and Selman of the Publis Werks
Offiee of the city of Palm Springs.

A brief inspestion indigated that the vent reoantly developed im
pool noe 1 (3ee attached sketch of bathhouse) had closed up. There were
slight ooncentrations of disgcharge at the initial erifice and nesr the
west wall, Gas bubbles were rising intermittently and at random plagee
vithia all fewr pool rooms.



About 3100 pe me the sump pump was started, to drain the water level
down, and in about 1} hours the level had been lowered about 13 inches,
exposing part of the silty and sandy floor, covered locally by dirty
black sediment containing organie debris. The water im the pools was
maddy and dirty at all times cduring the afternoon.

Additional Jetting

After discussion of the present condition of the spring and pessibilities
for bringing it back to its former condition, Messrs. Keefe and Selman
of the city of Palm Springs indicated that they would like to try a gentle
Jetting operation to sec if the flow could be congentrated thereby in the
old orifice, and a clear flow obtainede It was agreed by the Geologieal
Survey representatives that this would do no haym and might succeed
without attempting more complicated remedial measurese, It was agreed also
that the Jetting should be at the old orifice, should be vertiecally
downward or as close to vertical as possivle, and that, if off wvertieal,
the jet pipe should not be directed westward (so 28 not to disturb the
unstable area to the west)s The junior author agrecd to be om hand for
the aoperation, in conformance with the desire of the Pureau of Indian Affairs,
The gentle jetting operation was undertaken on October 29, It was
begun at atout 10130 a, me, after the water in the pools was pumped down,
Vertical jetting was attempted in the southeastern part of the original
vent and an obstruction was enco:ntered at 15 feet, arparently the seme
one encountered in the jetting done on October 5 by ihe city of Palm
Springs. An attempt was made to jet down the ori;inal vent in the

northeast (noce. 3) pool room and the same obstruction was encounterede



I8 wes sufficiently bard to dent the end of the 3/h-imch jet pipe when
the pige was raised and lowered.

Then jetting was attenpted ia the scutiwmest (ne. 1) posl roem
_and progress was nade to 2 feet. At this depth, the pipe plugged with
sand eagh time the hose was umcoupled %0 add a new section of jet pipe.
Therefere & garden hose was attashed to & 10=foot length of jet pipe
and jetting was eontimned in the scuthesst cormer of the nortiwest (noe k)
poel room to a depth of abeut LO fees.

The jet was werked up and down in the jet hols mmny times wmtil the
passage was relatively free and the jet pipe ocould be moved up or dowm
st a rate of several feet a mimute without any marked obstruetiome The
Jot then was withdram frem the hole.

Hr. Mitchell had arranged to have dune sand brought to the spring,
and several inches of clean send was added to the floor of each of the
four poocl rooms. Then the spring was left to see if it would clear up.

Spring Activity after Jetting

On Monday, November 2, Mr. iitehell ozlled the Lang Seash efflce of
the Geological Survey and reperted that the spring discharge was still
dirty. He indicated that 1t was desired to fini out if possible whether
the sediment naking the water mwidy was ooming from the top few feet. It
was suggested that a pipe be lowered in the present orifice to the desired
depth and its top be held about at peol level so as to allew a slight
opdll, and that the water flew be observed to see if it would clear.
| On Yednesdsy, November k, Mr. iiitehell informed the Long Beash office
that the spring had not cleared but that the major spring outlet then



agpeared %o e 2 fest west of the original spring eenter (at the imter-
sestien of the foer ool walls). He reported that the large westem

savity had opened md elesed intermittently duriag the past few days.

Ne ropsrted further that an open pipe had besn lewared in the erifice
%0 the bettan of the opening but that the water disoharging frem it did
Manurtp'durq. He stated that a coriced bottle was levered en
s stick t0 11 foet, the oork was pulled, md the filled botile breught
10 the surface. The water takbem st 1l feet was also muriy.

Suggested Pussibilities fer Stabiliring Spring Discharge

It appears that the surromding sediments have beocoms wmstable
oving to the varicus opevatiens in the area ever the past several menths,
sad tiat hpdrestatic wWlif is sufficieat to eontimwe the mstadility,
One way te stabilise the mass is te reduse the hydrostatie uplife. It is
believed that the simplest way 1o sttempt this and at the same Sime retum
the spring % ite eld erifics 1s %o insert a pipe vertically ia the
erifics to the depth nessssery o reash cleap rising spring water ia the
original chimey. This would reduce She hydrostatic head at the bottem
of the pipe mesrly te that at pool levelj the enly difference, vhieh should
e Mept a8 small as peesible, would be the head 1ess invelved in mevemsat
of water into, through, snd out of the pipe.

IV 49 knom that Jetting has had some effect on the strusture o &
dopth of 28 to 30 fest. Therefore the bottam of the pipe would have to
be plased dalew 30 feet, and it is suggested that a depth of 35 feet be
emsidered fer an initial sttempt. The pipe would have $o be of sush’



emnstrustion a8 to allew the sprimg water to enter near the dotiam,
rise through thepipe with small heed less, and essspe neer the %op.
In erder not te interfere with the maturel sppesrmoce of the spring and
20t to be an cbetrustien in the way of bathers, who have beem in the
babit of treading the sand in the orifice until submerged 3 te L feet
in the sand chimmey, the top ef the pipe would have to be plagsed k teo
S fest balew the spring surfase.

Two ways in which hydrestatic uplift probabdly could be relieved ase
(1) by wse of permesble tile for the pipe to be inserted in the sprimg,
md (2) by use of netal, cemposition, er plastie blank pipe, with
perforaied ssrewms ot sach snd, for this purposee

If the tile pipe were used, the joints would have te be fastened
together in some way, by beltimg e otherwise, and the ends would have
to be plugged te keep the silt and fine sand out of the pips. Alse, the
tile weuld have to be sufficlently pemesble to permit entrance of
essentially the full 25 gm of spring flow in the bottom fow feet and
osenps in the top few fest) otheawise, the head loss would not be decrsased
substantially by the emtrance, upward travel, snd exit fyam the 30-foot
length of pipes

Therefere, it is suggested that & metal, composition, or plastic
pipe with screens at each end weuld be #simpler to constrwct and insert
than would permeable tile,

Fipe dismster.=Standard hydraulie tables (Caneren hydraulic data)
indieate that the friction loss of head fer a flow of 25 gm 1in 100 feet
of standardeweight stesl pipe is 0.38 foot for Jeinch pipe, about 1.0



foot fer 2jeimsh pipe, and 2,35 feet fer 2-inch pipe. Either R}=ineh eor
3-inch pipe thwe weuld develsp only s emall head less for a flow of 25
m through & 30-foot leagthe=sbout 0.3 foot and 0.13 foot, respectively.
msmmwwumanmnumms
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for ossh end of the pips by fastening together two well points 13 to 2
inehes in dismater and ) te L feet lenge The total head 1oes in screems
and pipe sheuld be considerably less than that fer travel upward through
the sedimsnt. The over-all length of perfereted and blank pipe should
be such that the tep of the lewer perforations will be at least 35 feet
belew the land surfase and the top of the upper perforations will be
abowt § fest below the surfases This wewld require 2 feet of blank pipe
A2 the perforated sections ere 6 feet lemge

Ia erder that the vipe may be inserted vertisally in the orifice 1%
will have to be jetted down and will have $0 be made up as it is being
plased in the jet hele, bessuse there is only about 10 feet of vertiesl
clearaneé below the pool-house oeilings It is suggested that a stromg
anchor wire be fastened to the tep of the perforated upper pa2rt of the
pipe se that the pipe vill not drift and also te assist in removing it
from the hole should that beooms neeessary.

Care sheuld be used in selestion of the scresn sises The purpose is
to obtain meximmm permeability ia the screen but at the sane time use e
sufficiently fine mesh t0 prevent tke surrownding fine material fram
passing inte and clogging the sareen, besause it would teand to inorease
the boad less and thus desresse the hydrestatie-wplift relief.



If thought advisedle, & self-clemning pipe of small diameter
(3 0 § ineh) ermld be installed inside the pipe md sereen assedly
90 89 to place ite open bettam about a feot above the bettom ef the
lover soresn, ~nd to extend its top a few inches above the pool level.
his clesming pipe eculd be installed im Wwo parts, the upper part being
threaded inte the eap at the tep of the upper screen 30 that it conld
be removed at & later date if desired, (See attashed sketehs) This top
section, whea in plsce, should be capped at the tep (sbove poel level),
50 that by rewmoving the osp any fime sediment that had entered the welle
point assembly could be flushed through the smsll cleaner pipe. The
residual head inside the pips probedly weuld be sufficient to cause upward
flow in the cleaning pipe mnd discharge an inch or so above poocl level,
If not, the cleaning pipe could be pumpad gently by supplying a slight
suctione However, if it is desired to remove this top section of cleanes
plpe, it would be necessary to place a sesl er plug at the top of the
lower sectien of cleaner pipe to prevent sedimsnt from falling down
the pipe.
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