a4
'l

.

T T i T LT S TN i
‘.L-""IE ey ] j‘::’__‘-.d: _',-‘! ‘J‘T—:...‘ft!‘il"

ety REREh

NRC

T PR T L P R R T PR
PR il I Lt Tl Bt
e T el

RNUSLUUE MMTOSS COMPANY

WELL CONTRACTORS

Log of Well No......!t .. Drined tor...Clty of Bishap
o¢ Bishop, California,

4360 WORTH STREET
LOS ANGELES, CAL.

RENYAL TOOLS

Exact Maﬁon.ﬂﬁﬁ".m.ﬁtm%_mmhapﬁﬁahf‘.'
Started Worx.....May 27, 1969

Completed Work...JUly. 28, 1969

400

Total depth.

402 w o 16 T oo 4 " « and “ e as
L
[T 6 LI Y RT “ e "% e 6
e
L4
"o [T [T “ o i“ U Y I
........................ S
[YET] 'Y [ N YT “ s [ T T
et L.
e . [ T T " . [ TR
oy

Type of Perforator wed... 1088 Hydraulic

Pertorated .. 100 tt. to.273 1. 1. Holes per_t _ inches
. 189 . o 390, 7 o b
" . 4 ] ‘" “” sttt "
4 “o (1) . L] “ e r——— [T
. “ e . R L T
s [TENT 0" . o' T
4 '?. . . TS T e
. “ e .- G e .
" b /‘l " (K3 " T "
o (1) (X " LR ] [ 1] PO L 1)
“ P . “ e
' —--.-.-.—-—_.—_.........,...‘. ".-. i LO L R st
. i) “« W o T
L0 Co L i LA Ul [T 00
) ‘e } ek St o

showing dimenslons,

Dimaeter of Perforations..... L/ 4 Anches

Length of Perforations 2-1/4% 4

Depth at which water was first found _._3 fe.

Btanding level before perforating 12 L

Btanding level after perforating 6 T

Note below your observation of any change in water level wkile drilling

Water level whon first started Test.. D1 ft.

Draw down from standing level

28 .

No. of gallons per minuts pumped when Test frst started s 200

" oo, of ‘gallons ﬁermﬁi:wimpd when Test completed 13000,

Draw down at completion of Test. o s It
Hours Testing Weti___30 _hrs 20 minutes

Formation: Mention gise of water gravel—

g fe. to_2 n_Soil)_and boulders
2 o w1 «_Sand, gravel and boulders large
7 [} il 118

«_Boulders cemented in clav large

118
130 .

Ly
amr

L1
g

130
156

«_Clay and little gravel, tight _
«..Cemented boulders and little clay

163

156 oo «..Clay. and little gravel . _ —
163 w «_L78 ,, Cemented boulders, little clay
178 w185 « Pink tough clay

A8a.. . «“

198

o298

212

«.8oft.clay.and little. gravel
«_ Hard cementeds bould

212

L

23 Z a
225

237

v 285 .
“..320__ +_Hard cemented boulders, little

«_Cemented boulders and little clay
«_Hard cemented beuldeprs

«_Clay and gravel

320 v o384 . Hard cemented boulders . _
384 w396 .. Cemented clay and gravel
396 ¢« . 400~ _Cemented boulders and little eclay



» ot

384 ., . 396 . Cemented clay and gravel . .

(g 396 ( )»_400 . _Cemented houlder and little clay

g 4

% o ad

SUELE

[T i) L]

4 4 L1}

il g es g
Ryt

" s (1]
2 . y‘.
a8 44 4 i

-
]
Ty ¢ 48 (1]

Al
o i
5

40 43 “

s &4 "

o @ &4 (L]

[T A E ) L 1)

If veducing strings of casing were cut off, state how cut

N Depth from surface cut 1.

Bize of casing ent _in.

Lap in larger casing 1.,

e YPas-SAADYSF OT coment used?. - 8

If casing was swodged or repairsd, state depth, describe ropairs Moks drawing of adapt

ot In squore, showing
and condition in which casing was laft and probable future effect: dimensions.

Is well straight, top to bottem?___Ye g
If not, what is the variation?

b Will thers be any detrimental affect on pump?
v If so, what effect?

W

R R el tstantod sy o 2 Davible. i
Give any additional dats which may be of futare value...G€MERT plug in bottom
—Conductor.casing. cemented.in place.

e

ied
v
i
A
[N
s
1y

Driller must 1 in report as work progresses and roport must be complste for his successor.
Dats of report.. SULY 28, 1969 .
James Cunningham,

& Driller

5 Type and Big No. uwsed..... #H2
i am-11

) o fe

i

£n i

.:_ 5.

2 5

A

e
: f

i 5 P

oy X

' > i

7 i b

5 Yy r

- bl E
it A % )
a 5 k, N
T 2 5 N
- 3 by by
i 2 i £
= L H £
p
L __'f y s‘ .';_..



SUMMARY OF DRILLING

Prior to construction of Well No. 4, the subsurface geologic picture
was based on an extrapolation and interpretation of data from nearby wells,
those within one mile or less of the present site. During the course of drilling
Well No. 4, it became obvious that the formation was not similar to that under-
lying the other data points except for one instance. The tuff deposit was found
in Well No. 4, not a depth of 150 feet, but at a depth of 178 feet. The tuff
stratum was only seven feet in thickness whereas it was expected to be at least
80 feet thick.

Material penetrated by Well No. 4 mainly comprised subrounded to
rounded cobbles and boulders to eight inches in diameter. The sediments included
granitic, volcanic, metamorphic and limestone debris. The coarser sediments were
interbedded with thin, one to four foot strata of clayey silt. There was no
pattern to this sequence of coarse and fine material and often the drill penetra-
ted as much as 10 - 15 feet of boulders without encountering any clay or silt
whatsoever.

Whether or not granules or sand filled the interstices of the coarser
material was undeterminable because of the method of drilling.

A bit was used the entire distance and when the hole was bailed the
material appeared to be pulverized larger fragments. This interpretation may be
in error for inspection of road cuts in the area suggested that the finer
particles in these outcrops were angular rather than rounded and were similar
in _all appearances to that obtained from the bailer. It is difficult to visuailze.

T large boulders without finer grains filling the interstices of the larger _ -
“particles. It is my judgment that sand and granules do fill the voids, and
samples obtained from the bailer were not completely pulverized large fragments
but were actually representative of the formation: boulders with an infilling
of sand and granules.

The origin of the material penetrated is speculative. It appears,
however, that the sediments were deposited as a series of mudflows. The flows
accumulated in canyons, the mouths of which were blocked by melting glaciers.
As the pressure behind the glacial remnants became too great, the dam broke and
the debris oozed onto the lowland as a slide or mudflow.

Construction was slow as evidenced by the fact that almost seven weeks
were required to drill the 400 feet of hole. Of this time, more than 26 hours
were spent resurfacing the bits which were continuously being worn down by the
hard, dense fragments. Anticipating that the casing might have to be driven,
which it was in part, the driller found it necessary to weld the seams of each
joint of casing with extra precaution. This operation involved considerable
time and energy.

Approximately 30 10-hour days were devoted to actual drilling, which
resulted in an average rate of penetration of 13 feet per shift. This is neither
fast nor slow. If drilling is easy up to 40 or 50 feet of hole can be made per
day. Poor drilling results in only 5 feet per day. It should be pointed out
that during each 10-hour shift (within the 30 days drilling) much time was spent
readying and securing the equipment, maintaining the equipment, resurfacing the



bit and welding the casing. At least three days were spent repairing the rig.
The net rate of drilling then is closer to 20 feet per day or two feet per
hour, which is average for this type of material.

Even before surveying, it is apparent that the cased hole is remarkably
plumb. To a depth of 280 feet the entire string of casing could be rotated from
the driiling platform indicating that it was hanging free. Below 280 feet
obstructions were encountered and although the casing would not turn, it remained
plumb.

Several attempts were made to obtain water samples for identification
of fluoride. The samples were obtained but because the water was so "dirty" it
was impossible to determine with any degree of accuracy what if any the flourides
were in the water sample. This phase of the work will have to be performed after
perforating and development. The samples were obtained by bailer and no attempt
was made to pump the well as indicated in the "specifications." The nature of
the water was such that this would have been a complete waste of funds.



Summary of Well Development

Well development commenced at 1315 hours on July 22, 1969.
Static water level was 50 feet below ground surface and the discharge
pipe was fitted with a 6-inch orifice. Flow commenced at 600 gpm with
a 10-foot drawdown and the water was dirty. The discharge rate was
increased to 900 gpm by 1337 hours and drawdown was only 15 feet.
Pumping was secured and the 6-inch orifice was replaced with an 8-inch
orifice so that pumping could be increased. At 1350 hours discharge
was increased to 1300 gpm, drawdown was 20 feet and sand content was
0.3ce. The well was brought in slowly, and by 1720 hours discharge
was increased to 1900 gpm with a 34-foot drawdown. Pumping was
secured for the day at 1835 hours when discharge was 1840 gpm draw-
down was 39 feet, sand content was 0.2cc and the water was cloudy.

Pumping commenced the following day, July 23 at 0725 hours.
The static water level was 56 feet and at a "Q" of 1600 gpm, drawdown
was 19 feet. The well was pumped and surged throughout the day.
Maximum "Q" of 2825 gpm was reached at 1h57 hours. Drawdown at this
discharge rate was 51 feet and the water was dirty. In order to pump
at the higher rate and measure the discharge, the 8-inch orifice was
repleced by a 9.5-inch orifice. The well was pumped until 1825 hours;
at this time "Q" was 2320 gpm and drawdown ;as 48 feet. The water was
clear.

Pumping commenced again at 0720 hours on July 2k, 1969.
Static water level was 60 feet and discharge started at 2245 gpm with a
26-foot drawdown. Maximum discharge was reached at 0830 when 3100 gpm

were pumped. Drawdown at this "Q" was U5 feet. Pumping and surging



at different rates of discharge continued throughcout the day in order to
clean the formation of sand within the planned pumping interval 1800-
2500 gpm. By 1645 hours, 2650 gallons per minute of clear, almost sand-
free water was being produced from well Ho. L, with a drawdown of L5 feet.

Pumping of the well commenced once again at 0720 hours July 25,
1969, when 3000 gpm were pumped with a drawdown of 35 feet. Static water
level was 61 feet, pumping level 96 feet. By 0835 hours, the drawdown
had increased to 42 feet and Specific Capacity decreased from 86 to T1.

At 0515 hours pumping level increased to 105 feet, Specific Capacity
decreased to 68, and the sand content decreased from 0.05cc to a trace.

At 0920 hours the discharge rate was reduced to 2500 gpm.
Pumping level rose to 100 feet {drawdown 39 feet) and Specific Capacity
once again decreased from 68 to 6k. The water was clear and the sand
centent was less than 0.03ce. After 30 minutes, all well factors re-
mained the same as initial values.

At 1020 hours, discharge rate was reduced to 1500 gpm. Punp-
ing level at this "Q" was 90 feet. The water was clear and virtually
sand free. As pumping continued at this rate of aischarge, the pumping
level rose slightly and the "Q" increased slightly. At 1050 hours, the
pumping level was 89 feet, an increase of 1 foot at the end of 30
minutes pumping. The 9.5-inch orifice was replaced by a T-inch orifice
at 1050 hours in order to more accurately determine discharge at reduced
rates. A check indicated that the discharge rate measured with the
larger orifice was withinr 20 gpm of that measured with the 7-inch orifice.
All discharge rates were considered reasonably accurate for test purposes.

The test was completed at 1120 hours on July 25, 1969.



SUMMARY OF DRILLING, CONSTRUCTION
AND DEVELOPMENT
WELL N0, L

PRELIMINARY

May 27 - 29, 1969

The contractor's equipment arrived at the well site on Tuesday, May 27,
1969. Driller for the project is Mr. James Cunningham. The driller's
helper is Mr. Leroy Cunningham. Tuesday and Wednesday were spent setting
up the rig at the selected spot.

The site lies approximately 50 feet cast of Bishop Creek, which flows

east toward the site, then bends 90 degrees and flows north. The water
level in the creek is presently at a spring high and the site had to be
protected against overflow by a sandbag and rock levee. In discussing

the possibility of the creek topping the levee and spilling into the
drilling area, it was deemed advisable not to set jacks at this time.

The driller and I agreed that it was quite likely that excavating to 12
feet below ground surface, to set the jacks, would pose a hazard to the
equipment. In order to protect the equipment and to ensure that drill-
ing would commence on schedule, an alternative plan was selected. The
50-foot surface conductor would be set and cemented in place. The l6-
inch diameter casing would be installed for as long as possible without
_jacking. At such time that additional casing could not be installed
without damage to the pipe, jacks would then be installed. Mr. Cunningham
agreed that the original plan for jacking the casing would be followed 1f
conditions appeared satisfactory when drilling for the conductor pipe took
place.

The conductor pipe and casing were delivered to the site on Thursday, May
29, 1969. The material was carefully inspected and measurements were
made. All material appeared in excellent condition and met the require-
ments as set forth in the specifications.

The conductor pipe was delivered in four sections fabricated in the follow-
ing lengthss

one length - 14 feet x 20 inches x 4 inch fitted with
a shoe 20 inches x 6 inches x 3/4 inch

three lengths - 12 feet x 20 inches x 4 inch

Casing was delivered as fifteen 12-foot lengths of pipe and the starter was
delivered as a single pipe 18 feet 10% inches in length. Casing specifica-
~ tions were as follows:

casing - 15 lengths 12 feet x 16 inches x 4 inch fabricated
of 4-foot sections
starter - 1 length made up of four 4-foot sections, one 20-inch
section and a 14% inch shoe, the total length of the
starter being 18 feet 104 inches. The starter is made
of double six gauge casing. The shoe is 18" O.D.
16" I.D., 14 inches in length and 1 inch in thickness.



SUMMARY OF DRILLING, CONSTRUCTION
AND DEVELOPMENT
WELL NO. 4

The remainder of Thursday was spent readying the equipment for drilling,
which was anticipated to commence on Monday, June 2, 1969.

May 30 - 31, 1969
The drill crew installed 10 feet of the 20 inch conductor in the hole.

June 2, 1969

Two joints of conductor, a total of 26 feet, were installed in the hole
which was completed to a depth of 40 feet.

June 3, 1969

Drilling continued te a depth of 50 feet and the final two sections of
conductor casing were added to the 26 feet already in the hole. When

the conductor was driven to a depth of 47 feet and fluid bailed out, the
water level inside the casing stood 30 feet below ground surface while
water in the bore hole-casing annulus stood two feet below ground surface.
From 1800 hours June 3rd to 0700 hours June 4th, the water level in the
casing rose to 10 feet below ground surface. It was concluded that
surface water from Bishop Creek was effectively sealed off.

An attempt was made to collect a water sample for fluoride determmination.
The fluid in the casing was so agitated after bailing that it was
considered better to allow the "well" to rest overnight and obtain a
water sample the following morning.

June 4, 1969 N

Water level inside the 20 inch diameter conductor casing raised to within
10 feet of ground surface during the night. Water level on the bore hole-
casing annulus stood two feet below ground surface. The casing was bailed
down and a sample of formation water was collected for fluoride analysis.
The fluid was so dirty that even double filtering failed to clean the
sample. It was therefore impossible to perform any further tests.

A five foot cement plug was placed at the bottom and up into the 20 inch
conductor by the dump-bailer method. The plug consisted of 4.5 sacks Type

I Portland cement mixed with 40 gallons of water. Two pounds of calcium
chloride were added to the mixture to set the cement more rapidly. The plug
was placed at 9:40 a.m. and allowed to harden undisturbed until 1615 hours.
The plug was drilled through with the 20-inch bit and drilling continued to
a depth of 56 feet.



SUMMARY OF DRILLING, CONSTRUCTION
AND DEVELOPMENT
WELL NO. L

June 5, 1969

The 20 inch diameter hole was drilled from a depth of 55 feet to a depth of 80
feet. At 80 feet, the 26 inch diameter bit was removed from the drill stem

and was replaced by the 16 inch diameter bit. The hole was prepared to receive
the 16 inch production casing. It is planned to drill at least eight feet
ahead of the starter at all times. This will ensure that the casing will be
inserted as plumb as possible.

June 6, 1969

The starter and four joints of pipe, a total casing length of 66'84™ were
inserted into the 20 inch diameter hole. Drilling continued with the 16 inch
bit and an additional joint, 12'#"™, of pipe was added. Total depth of the hole
at the end of the day was 96 feet.

June 7, 1969

Iwo joints of casing were added to the casing already in the hole. Total casing
in the hole now 102'9". The hole was drilled beyond the starter for a distance
of 6 feet. Total depth of hole 108 feet.

June 9, 1969

Drilling continued throughout the day during inclement weather. 1In spite of the
rain, progress was the best to date. Twenty five feet of hole was made, to a

depth of 131 feet. At 118 feet below ground surface, the material was predominantly
clay. The clay persisted throughout the interval 118-131 feet. One joint (No. 8)
was added to the casing already inserted in the hole. Total casing in the bore

hole is now 114'9".



SUMMARY OF DRILLING, CONSTRUCTION
AND DREVELOPMENT
WELL NO. 4

June 10, 1969

Eleven feet of hole were made through dense boulders with thin stringers
of clay. Joint No. 9, 12'0" was added to the casing already inserted in
the hole. Total casing installed now is 126'9", Due to the rain on
June 9, 1969, and the softening of the soil beneath the drill rig, addi-
tional guy wires had to be set to stabilize the mast.



SUMMARY OF DRILLING, CONSTRUCTION
AND IDEVELOPMEWT
WELL NO. 4

June 11, 1969

Fifty feet of cable, which was beginning to fray excessively, were removed
from the spool. Drilling continued in boulders with some clay, and only

six feet of hole were made. Joint No. 10, 12'0" in length was added to the
casing previously inserted in the hole. Total casing installed is now 138'9".



SUMMARY OF DRILLING, CONSTRUCTION
AND DEVZLOPMENT
WELL 5IO. &

June 12, 1969

After only two hours of drilling (0700 - 0900) the "Pittman", a device
comprised of a two-inch heavy-duty pipe which connects the walking-beam
to the cam shaft, broke eight inches from its point of connection at

the cam shaft. This required complete shut-down of all equipment until
1900 when repairs and replacemen were completed. Although there were no
injuries and no other damage to the drill rig, additional repairs and
maintenance work would have to be performed the following day. Included
among such work are overhaul of the main bearing, erecting a safety line
which would prevent loss of tools should the Pittman break again, and
construction of apparatus to secure the safety line to the Pittman. It
is my observation that most of this maintenance type work should have
been performed by the contractor in his yard prior tc sending the
equipment to the well site. The loss of time is not only costly to the
contractor, but to the City for inspection charges are continuing while
work is not progressing.

It should be pointed out that the drill crew has performed its repair
work diligently under very trying and frustrating conditions, and if
anything should be commended for its tenacity, ingenuity and hard work.

It should also be noted that at the exact time the Pittman broke, drilling
had eased considerably and good progress was being made.



SUMMARY OF DRILLING, CONSTRUCTION
AND DEVELOPMENT
WELL NO. L

June 13, 1969

Repairs to the drill rig were completed. The main bearing was overhauled while
the rig was inoperative. 1In spite of the fact that drilling did not commence
until 1120 hours, almost 20 feet of hole were made by 1800 hours. This was due
in part to the change in geology from mostly boulders to a a clayer silty sand,
which persisted for about 10 feet. The equipment appears to be performing
satisfactorily.

June 14, 1969

Thirty one feet of hole were drilled during the shift. Total depth of hole is
now 203 feet. Two 12 foot joints of pipe were added to the casing previously
inserted, for a total length in the hole of 186'6™. The tuff bed which was
expected to have been encountered at a depth of approximately 150 feet below
ground surface was tapped at a depth of 178 feet. The material persisted for
seven feet and then graded into a sticky white pumice. Occasional thin stringers
of tuff were found interbedded with clay and gravel for an additional seven feet.



SUMMARY OF DRILLING, CONSTRUCTION
AND DEVEIOPMENT
WELL 1I0. 4

June 16, 1969

The 15th and final joint of casing previously delivered was added to the
string already in the hole. Total length of installed casing is 198 feet,
6% inches. Drilling was difficult from 198 feet to 206 feet. The material
was mostly large boulders with some gravel. At a depth of 206 feet, drill-
ing became easier as some clay was encountered.



June

June

SUMMARY OF DRILLING, CONSTRUCTION
AND DEVELOPMENT
WELL NO. &

17, 1969

Fourteen feet of hole were made in moderately hard material in spite of
the fact that the equipment had to be shut down in order to overhaul the
ratchet on the drill stem. It should be pointed out here that the water
level was 25 feet below ground surface at 0700 and remained at this depth
until the end of the shift at 1800. yUndoubtedly the last joint of casing
inserted the previous day shut off a water bearing strata.

18, 1969

The hole was reamed to the bottom, 227 feet, to receive additional casing
which was delivered to the site in the afternoon. Because of an excep-
tionally heavy demand for casing from other contractors, Moss was able

only to deliver eight 12-foot joints of pipe. This will provide sufficient
casing to complete the hole to 294 feet. The remaining 206 feet of pipe
will be freighted as soon as possible. No estimate was given as to what
"as soon as possible™ means in number of days to delivery.



SUMMARY OF DRILLING, CONSTRUCTION
AND DEVELOPMENT
WELL NO. 4

June 19, 1969

Only nine feet of hole were made in very dense clay cemented cobbles
and boulders. Joint No. 16, 12'0" in length was added to casing previously
inserted. Total length of casing in bore hole is 212'é3".
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SUMMARY OF DRILLINIG, CONSTRUCTION
AND DEVEILOPMENT
WELL NO. 4

20, 1969

With the addition of joint No. 17, 222'6%" of casing are in the hole.
Drilling was extremely difficult and only five feet of hole were made
during the day. Near the end of the shift, a break in one of the
strands of wire line was noted about 80 feet from the drill stem. It
was decided to remove at least 80 feet of line from the spool in order
to prevent breaking and possible loss of tools in the hole. This work
was to be accomplished the next day.

21, 1969

Joint No. 18, 12'0O" in length was added to the 222'64" of casing in the hole.
Total casing inserted is 234'6%". Five feet of hole was drilled in dense,
hard granitic and limestone boulders.



SUMMARY OF DRILLING, CONSTRUCTION
AND DEVELOPMERT
WELL NO. &

June 23, 1969

June

A break in the formation occurred at a depth of 246 feet. Drilling became
substantially easier and by the end of the shift, 16 feet of hole had been
completed to a depth of 261 feet. A bracket connecting the safety line to
the pittman broke and had to be repaired. There was no damage to the
equipment, nor to the crew.

24, 1969

Joints No. 19 and 20, both 12'0" in length, were added to the casing
previously inserted in the bore hole. Total length of casing in hole is
258'64". The hole was deepened 11 feet to 271 feet. Drilling remains
considerably easier than it has been and it is considered that the large
boulders previously encountered now lie above present drilling depth.
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SUMMARY OF DRILLING, CONSTRUCTION
AND DEVELOFMENT
WELL NO., &

25, 1969
Eleven feet of hole were made during the shift. From a depth of 279 - 282
feet below ground surface a rather hard stratum was encountered. Pprogress

made through this material was slow and resulted in great wear on the bit.
Resurfacing of the bit was necessary at short intervals.

26, 1969

with the addition of joint No. 20, 270'6%“ of casing are in the hole.
Drilling progressed to 290 feet in hard, dense material.

27, 1969

The 22nd joint of pipe, 11'9" in length, was added to the casing previously
inserted in the bore hole. Total casing installed is now 282'33". 103
joints of double-wall casing, sufficient for 204 feet of completed pipe, was

delivered to the site. The contractor also delivered the louvre perforator.
Total depth of the hole is 297 feet.

28, 1969
Qff site.
30, 1969

Off site.



SUMMARY OF DRILLING, CONSTRUCTION
AND DEVELOPMENT
WELL NO. 4

July 1, 1969 0800

July

As reported by the drill crew, the bore hole was drilled to a depth of 330
feet, and one 12'0" joint of pipe, plus two 4'0" joints of pipe were added to
the casing previously inserted. Total casing installed is 302'33".

During the day {July 1, 1969) only one foot of hole was drilled and 16 feet of
casing were added. Total length of casing in the bore hole is 318'3%".

2, 1969

Fifteen feet of hole was drilled during the shift. Total depth of the bore
hole is 346 feet below ground surface. Drilling was difficult from 331-341
feet, but progressed more rapidly in the interval 341-346 feet. .Additional
joints of 4-foot sections of casing were welded together in preparation of
adding the casing to that previously inserted. The hole is standing open
from 318 feet to 346 feet.
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SUMMARY OF DRILLING, CONSTRUCTION
AND DEVELOPMENT
WELL NO. 4

3, 1969

Buring the installation of a 16 foot long joint of casing, an obstruction was
encountered at a depth of 322 feet. The pipe could not be freed and had to be
driven the remaining distance: This was accomplished without further mishap.
The installed casing together with that already in the hole included a total
length of 334 feet. An additional 4-foot joint was added laterj this increased
the casing inserted in the bore hole to 338 feet.

4, 1969

Eleven feet of hole was made during the shift. Total depth of the bore hole
is 362 feet.

5, 1969

Eight feet of hole was drilled and 16 feet of casing were added to the casing
previously inserted in the bore hole. Total casing in the hole is 354'3%".



SUMMARY OF DRILLING, CONSTRUCTION
AND DEVELOPMENT
WELL NO. &4

July 8, 1969

A recommendation was made to halt drilling at a depth of 400 feet, perforate,
swab and develop by pumping, analyze the results and if satisfactory, do no
further drilling. If insufficient water is obtained, it was recommended that
the test pump be pulled, the hole deepened to 500 feet with the 16 inch
diameter bit, and cased, with pre-perforated 14-inch diameter double walled
casing from 400 feet to 500 feet.

Reasons for the above decision are as follows:

1. The formation has remained almost entirely the same from the bottom
of the tuff deposit {185 feet) to 400 feet.

2. It is highly unlikely that the formation will change in the next
100 feet.

3. The casing will be perforated from 100 feet to 400 feet except in
the interval 175-190, or 285 feet of casing will be perforated.

4, Drilling has not eased, but rather has become more difficult and less
progress 1s being made each day.

5. Nearby wells have a specific capacity of 25, with a perforated
interval of only 30 feet or a Formation Factor of .83, which is high. Well
No. 4, with at least 285 feet of perforated section, should be able to produce
the required amount of water with similar characteristics.

6. If the formation is highly productive, the additional water that would
be available im the interval 400 feet to 500 feet would not be required.

7. A considerable saving would be realized if the well is not drilled
beyond 400 feet.

Ten feet of hole were drilled and 20 feet of casing was installed in the bore
hole. Total casing in the hole is 374'33".



July 9, 1969

The hole was completed to a total depth of 402 feet with the l6-inch diameter
bit. Two 4-foot joints of casing were installed; total casing in the hole is
382'33". Earlier in the day a meeting was held in the City Office with Mayor
Leggett, Councilman Mayhugh, Superintendent Bulpitt and the writer for the
purpose of explaining our reasons for terminating drilling at 400 feet. Council-
woman Denton was also advised by phone of our intentions. There was a unanimity
of agreement among all those involved that drilling should terminate at 400 feet.



SUMMARY OF DRILLING, CONSTRUCTION
AND DEVELOPME.T
WELL NO. &

July 10, 1969

Five 4-foot joints of pipe were added to complete the well to the 400 foot depth.
Casing in the hole below ground surface is 400'3%". Casing left above ground was

25 inches.
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SUMMARY OF DRILLING, COWSTRUCTION
AND DEVELOPMENT
WELL NO. L4

11, 1969

Preparations were completed to commence perforating the casing. A 4-ft. joint of
double wall casing was perforated at ground surface in order to determine the
correct setting for the knives, This was performed to that the aperature would
be 4 inch as required.

A cement plug was set at the bottom of the hole with the dump bailer. The grout
comprised three sacks of Portland Cement and sufficient water to make 25 gallons
of grout. The bailer was placed at the bottom of the hole and the grout was then
released.

Bottom of the perforated interval is 390'3" below the top of the conductor. Per-
forations are seven to the round and four inches apart vertically. During the
shift, 35 feet of perforations were cut.

12, 1969

Work commenced at 0700 and continued to 1800. Perforating continued and (0O
feet of perforations were made. Total perforated interval is I13S feet.
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SUMMARY OF DRILLING, CONSTRUCTION
AND DEVELOPMENT
WELL NO. &4

J-1ly 13-19 Off Site



Lk

T _"wv-_t,t“'g".

TIORE AO

PTTET at

T

B T it T ey (T A48 A ST A A T U T DT -

May 27,

May 28,

May 29,

May 30,

May 31,

June 2,

June 3, 1969

Well No. b
Drilling and Construction Log

Date  Operation  Start  Stop
1969 Set-Up 0800 1700
1969 Set-up 0700 1700
1969 Casing

arrived 0700 1700
1969 Set
Conductor 1200 1700
Refuel, set
1969 Conductor 0700 1700
1969 Drilling 0700 0930
Drive Casing 0930 1060
Drilling 1000 1130
Resurface Bit 1130 1200
Drilling 1300 1600
Add Section
of Conductor 1600 1630
Drive Conduc-
tor 1630 1645
Drilling 1645 1800
Secure 1800 1815
Bail 0705
Drilling 0710 , 0930
Re-surface
bit 0930 1000
Drilling 1000 1200
Secure 1200 1230

Total Depth
of Hole (ft)

10

20

30

40

40

Page 1 of

Remarks

Equipment arrived on site, pre-
parations made to start drillin

Continue readying equipment

Conductor casing and production
casing (approx. 200') delivered

Water level 2' below ground
surfac

Conductor casing set 10' below
ground surface

Conductor driven to 12' below
ground surface

Secure - lunch break

12' section of Conductor
welded to 14' section

23' Conductor in hole 3' above
ground. Total depth of hole 40

Commence work

Lunch break



June 3, 1969
continued

June 4, 1969

Well No. 4
Drilling and Construction Log
Total Depth
Date Operation  Start  Stop of Hole (ft)
Drilling 1230 1330
Add
conductor 1330 1400 45
Drilling 1400 1500
Re-surface
Bit 1500 1530
Drilling 1530 1630 50
Add ot
Conductor 1630 1700
Bail down 1780 1800
Secure 1810
Bail 0710 0720
Cement 0720 0940
Cement set 0940 1615
Drilling 1615 56

Page o of __

Remarks

12 ft. section conductor added.
Total in hole - 38 feet.

Final (4th) section of conductor
added. Total of 47.5 feet of
conductor in hole. 3.0 feet of
casing above ground surface.

Collected bail sample of water
standing 10.0 ft. below ground
surface. Water in annulus betwee
bore hold and conductor standing
2 ft. below ground surface.

4.5 sacks Type I Portland cement
mixed with 40 gallons of water
together with 2 lbs. calcium
chloride. Mixture placed in
bailer and dumped from the botton
by opening bailer valve at corre
depth. Casing was then driven
through cement for 2.5 ft. 0.5 |
of conductor now stands above
ground surface.

When cement plug had set sufficic
ly (7 hrs.), drilling was cortinus
with the 20 inch bit through the
plug and into the underlying
formation



Well No. b

Drilling and Construction Log

Page 3 of

June 5, 1969

June 6, 1969

Total Depth
Date Operation Start Stop of Hole (ft) Remarks
Drilling 0700 1000 63 Initial depth of hole 55 feet
Resurface
Bit 1000 1015
Drilling 1015 1100 67
Resurface
Bit 1100 1115
Drilling 1115 1215 70
Break 1215 1245
Drilling 1245 1700 80 Bottomed out at 80 feet with
20 inch diameter bit
Change bitg 1700 1800 80 Removed 20 inch bit from drill
stem and replaced it with 16 inch
bit.
Insert 16"
dia. casing 0700 1000 80 First string of casing:
Starter - 18'103"
Joint #1 12' Q"
2 12' o0 "
#3 11" 9 "
g4 12°' 0 "™
Total length first siring of pipe
is 66'8"™
Drilling 1010 1215 85
Break 1215 1245
Add casing 1245 1315 Joint #5, 12'4" added;total
casing in hole 78'g3"
Drilling 1315 1400
Resurface
Bit 1400 1415
Drilling 1415 1600 9l
Resurface
Bit 1600 1610
Drilling 1610 1815 96



Page 4 of

June 7, 1969

Well No. 4
Drilling and Construction Log
Total Depth
Date Operation Start Stop of Hole (f%) Remarks
Drilling 0700 0800 98
Add casing 0800 0830 Joint #6, 12'#"™ added; total
casing in hole 90'9"
Drilling 0830 1120 101
Resurface
Bit 1120 1130
Driiling 1130 1300
Break 1300 1330
brilling 1330 1730
Add casing 1730 1810 108 Joint #7, 12'0" added; total

casing in hold 102'9"



Pege  of

Well No. b
Drilling and Construction Log
Total Depth
Date Operation Start Stop of Hole (ft) Remarks
June 9, 1969 Drilling 0700 1000 107
Resurface
Bit 1000 1030
Drilling 1100 1230 110
Break 1230 1300
Drilling 1300 1600 121 Formation break at 118' clay
Add casing 1600 1630 Joint No. 8 added to string of
casing in hole. No. 8, 12'4" in
length. Total length of casing
114+9n,
Drilling 1630 1800 131
June 10, 1969 Drilling 0700 0830 132
Reset gquy
wires 0830 0900
Drilling 0900 1030 133
Add casing 1030 1100 Joint No. 9, 12'0", added to 114!
string of casing in hole. Total
casing inserted now 126'9".
Drilling 1100 1200 134
Break 1200 1230
Drilling 1320 1300 135
Resurface
Bit 1300 1330

Drilling 1330 1810 143



Page of

June 11, 1969

Well No. k
Drilling and Construction Log
. Total Depth
Date Operation  Start  Stop of Hole (ft) Remarks
Replace cable 0700 1000 50 feet of wire cable was cut,
removed and discarded due to
broken strands.
Drilling 1000 1210 146
Add casing 1210 1230 Joint No. 10, 12'0" in length
added to casing in hole. Total
casing inserted is 138'9".
Break 1230 1300
Drilling 1300 1600 148
Resurface
Bit 1600 1615
Drilling 1600 1800 152



Page _ of

Well No. 4
Drilling and Construciion Log
Total Depth
Date  Operation  Start . Stop of Hole (ft) Remarks
June 13, 1969 Repairs 0700 1120 152 Completed repairs to rig
Drilling 1120 1215 156
Break 1215 1245
Resurface
Bit 1245 1310
Drilling 1310 1400 163
Add casing 1400 1430 Joint No. 11, 12'0" added to
casing already in hole. Total
casing inserted 150'9"
Drilling 1430 1645 170
Add casing 1645 1710 Joint No. 12, 11'9™ added to
casing in hole. Total casing
now inserted is 162'6"
Drilling 1710 1845 172
June 14, 1969 Resurface
Bit 0700 0740
Drilling 0740 1100 186
Secure 1100 1120 Order additional casing for
Monday or Tuesday delivery
Drilling 1120 1200 188
Break 1200 1220
Add casing 1220 1300 Joint No. 13, 12'0"™ added to
casing in hole. Total casing
. inserted 174'6"
Drilling 1315 1345 196
Resurface
Bit 1345 1400
Drilling 1400 1530 201
Add casing 1530 1600 Joint No. 14, 12'0" added to strin

already in hole.
airpady in holp., Total Jength of

Drilling 1600 1800 203



Page of

Well No. b
Drilling and Construction Log
Total Depth
Date Operation  Start Stop of Hole (f£t) Remarks
June 16, 1969 Resurface
Bit 0700 0730 203
prilling 0730 1000 205 Drilling difficult from 198 -
Resurface
Bit 1000 1030
Drilling 1030 1200
Break 1200 1230
Add Casing 1230 1300 ) Joint No. 15, 12'3" in length
added to casing in hole. Total
casing now inserted is 198'63".
prilling 1300 1530 207
Resurface
Bit 1530 1545

Drilling 1545 1800 213



Well No. b

Drilling and Construction Log

Total Depth

Date  Operation  Start  Stop of Hole (ft)
June 17, 1969 Resurface

Bit 0700 0730 213

prilling 0730 1130 222

Repairing 1130 1200

Break 1200 1230

Drilling 1230 1800 227
June 18, 1969  Minor

Repairs 0700 1200

to rig

Break 1200 1230

Repairs 1230 1500

Unload

Casing 1500 1800

Remarks

Ratchet on drill stem was over-
hauled to prevent sticking.

8 joints of well casing, a scow,
jacks and a cement dump bailer
were delivered to the site.
Casing lengths are as follows:
Joint No. 16 12'0"

17 12'0"
18 12'C"
19 12'o
20 12'o"
21 12°'0"
22 1i'9v

23 12'o"



Well No. b
Drilling and Construction Log
, Total Depth
Date  Operation  Start  Stop of Hole (ft)
June 19, 1969 Drilling 0700 0900 227

Add casing 0900 1045

Drilling 1045 1220 232

Break 1220 1245

Resurface

Bit 1245 1315

prilling 1315 1800 236

Page __ of

Remarks
Reaming

Joint No. 16, 12" in
length added to casing
inserted in hole. Total
casing in bore hole is
212'6
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Well No. 4
Drilling and Comstruction Log
. Total Depth
Date Operation  Start. Stop of Hole {ft) Remarks

June 20, 1969
Drilling 0715 0745 236 Note: water level is 12.5 feet
below ground surface. This 1s a
rise in static water level of
about 12 feet from previous

measurements.

Resurface

Bit 0745 0800

Drilling 0800 1200

Add Casing 1200 1245 Joint No. 17, 12'0" added to
string previously inserted. Total
length of casing in bore hole is
222" 64" :

Break 1245 1300

Resurface

Bit 1300 1330

Drilling 1330 1600

Resurface Bit 1600 1615
Drilling 1615 1800 241

June 21, 1969
Repair Line 0700 1000 241 80' wire line were removed becaus«
of fatigue and breaking of severa.
strands of wire.

Drilling 1000 i210 242

Break 1210 1230

Ream Hole 1230 1430 ' Ream hole, enlarge to receive
casing.

Add Casing 1430 1500 Joint No. 18, 12'0" added to siri

of previously inserted casing in
hole. Total casing installed is
234' 63"

Drilling 1500 1800 245
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Well No. b
Drilling and Construction Log
Total Depth
Date Operation Start Stop of Hole (ft) Remarks

June 23, 1969
Repair Rig 0700 0745 245 Minor repairs were made to safety
line bracket

Resurface
Bit 0745 0830
Drilling 0830 1215 251
Break 1215 1230
Drilling 1230 1500 255
Resurface
Bit 1500 1530
Drilling 1530 1800 261
June. 24, 1969
prilling 0700 0745 261 Ream hole to accomodate additicnal
casing
Add Casing 0745 0930 Joint No. 19, 12'0" added to.casing

in hole. Total length of casing
inserted in bore hole is 246'6$".

Drilling 0930 1200 267
Break 1200 1230
Reaming 1230 1400
Resurface
Bit 1400 1430
Drilling 1430 1530 271
Reaming 1530 1700 Reaming hole to accomodate
joint of casing
Add Casing 1700 1730 Joint No. 20, 12'0" added to 246'6%

of casing in hole. Total casing
inserted 258'6%".
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Well No. &
Drilling and Construction Log
. Total Depth
Date Operation  Start Stop of Hole (ft) Remarks
June 25, 1964
Drilling 0700 0930 276
Resurface
Bit 0530 1000
pbrilling 1000 1130 281
Resurface
Big 1130 1200
Break 1200 1430
prilling 1230 1330 282
. Resurface
Bit 1330 1400
Ream 1400 1530 Ream bore hole to receive addi-
tional casing
Resurface
Bit 1530 1615
June 26, 1969
Ream 0700 0800 The hole continued teo be reamed t
accomodate additional casing.
Add casing 0800 0300 Joint No. 21,.12'0" was added to
258'6%" of casing in the hole.
Total length of casing inserted
is 270'63".
Resurface
Bit 0900 1300
Drilling 1300 1400 285
Resurface
Bit . 1400 1430

Drilling 1430 . 1800 290



June 27, 1969

Well No. 4
Drilling and Construction Log
. Total Depth
Date  Operation  Start  Stop of Hole (ft)
Drilling 0700 0845 292
Resurface
Bit 0845 0915
Reaming 0915 1030
Aad Casing 1030 1200
Break 1200 1215
Driiling 1215 1500 297
Resurface
Big 1500 1600
Secure 1600 1700

Page of

Remerks

Reaming hole to accomodate
additional casing

Joint No. 22, 11'9™ addad to
string of casing in hole. Total
caaing installed in bore hole is
JPOT oy

204 feet of casing fabricated in
4 foot lengths (103 joints) were
delivered to the site. In additior
the hydraulic perforator and
necessary appurtenances were also
delivered.
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Well No. b
Drilling and Construction Log
) Total Depth
Date Operation  Start. Stop of Hole (ft) Remorks
July 1, 1969
Drilling 0700 1100 333 Four 4-ft. joints of double wall

casing were welded together and in-
serted in the hole as a single 16-
ft. joint. Casing hit obstruction.

(2 R

Break 1200 1230

Ream 1230 1700 The casing would not move past an
obstruction and the lé-ft. section
was removed to allow for reaming.

Insert

Casing 1700 1830 Casing installed.

July 2, 1969

Drilling 0700 0730 331

Resurface

Bit Q730 0900

Drilling 0900 1130

Resurface

Bit 1130 1230

Break 1230 1300

Dri;;ing 1300 1600 342

Resurface

Bit 1600 1630

& #7 Drilling 1630 1830 346

1
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Well No. &
Drilling and Construction Log
Total Depth
Date  Operation  Start  Stop of Hole (ft) Remarks
July 3, 1968
Reaming 0700 0900
Add casing 0900 1300 Four 4-ft. joints of casing were
fabricated on site into one 16-ft.
section which was added to the cas
ing in the hole. Total casing in-
stalled is 334'3%". The casing hit
an obstruction at 322 ft. and had
be driven the remaining 12 ft.
Break 1300 1330
Drilling 1330 1530 350
Add casing 1530 1630 One 4-ft. joint of casing was adde
Total casing installed is 338'3%".
Resurface
Bit 1630 1715
Drilling 1715 1830 351
July 4, 1969
Reaming Q700 0800
Resurface
Bit 0800 0900
Drilling 0900 1200 356
Resurface
Bit 1200 1230
Break 1230 1300
Drilling 1300 1600 361
Break 1600 1615 Tighten loose bolts on rig
Drilling 1615 | 362
July 5, 1969
Reaming 0700 0900

Four 4-ft. joints of pipe were

Add casing 0900 1200 welded together and added to the
casing in the hole. Total length o
casing inserted is 354'33".

Break 1200 1230
Resurfa
B %% 1230 1330

Drilling 1330 1800 370



July 7, 1969

July 8, 1969

Well No. U
Drilling and Construction Log
Total Depth
Date Operation Start Stop of Hole (ft)}
Drilling 0700 0930 372
Resurface
Bit 0930 ;015
Drilling 1015 1215 376
Break 1215 1245
Resurface
Bit 1245 1315
Drilling 1315 1500 380
Resurface
Bit 1500 1530
Drilling 1530 1800 382
Drilling 0700 0900 384
Reaming 0900 1000
Add Casing 1000 1230
Break 1230 1300
Add Casing 1300 1400
Resurface
Bit 1400 1430
Drilling 1430 1715 390
Resurface
Bit 1715 1730
Drilling 1730 1800 392

Page of

Remarks

Five 4-ft. joints of casing were
added to that previously inserted.
Total casing in the bore hole is
374'3%".



Well No. b4

Drilling end Construction Log -

Date Operation Start  Stop
July 9, 1969

Drilling 0700 1000
Resurface
Bit 1000 1030
Drilling 1000 1315
Break 1315 1345
Drilling 1345 1500
Reaming 1500 1630
Add Casing 1630 1830

Page of

Total Depth
of Hole (ft) Remarks
396
401
401+ Completed 16™ diameter hole.

Two 4-ft. joints of double wall
casing were added to that

previously inserted in the hole.
Total casing inserted is 382'3%".
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Well NO-. h o
Drilling and Construction Log

" Total Depth
Dete  Operation  Start  Stop of Hole (ft)

July 10, 1969

Reaming 0700 0900
Add Casing 0900 1300
Break 1300 1315
Bail 131% 1330
Add Casing 1330 1600

+

*5 inches were added to the casing
as summation for disance indivi-
dual joints were separated for

welding purposes.

Prepare for

Perforating 1600 1800

Page of

Remarks

3 4-ft. joints of casing were
added. Total casing in the hole i
394 ' 3%3'

The hole was bailed while fresh
water was continuously being intr
duced through the top of the casi
Two 4-ft. joints of casing remain
to be added. The final joint will
set approximately two feet above
ground surface.

Final two joints of 4%-ft. double
wall casing were added to the
casing previcusly inserted. Total
casing in the hole is 400'33".
Casing above ground surface is 2'

The 16 inch diameter bit was dis-
assembled, the well was bailed, a
a test joint of casing for perfor
ating was readied.



Page  of

Well No. b
Drilling and Construction Log
Total Depth
Date Operation Start Stop of Hole (ft) Remarks
July 11, 1969
Prepare to The 25" section of casing remaininc
Perforate 0700 0900 above ground surface was cut to 5"

above the top of the conductor
casing. Cement was ordered to sea.
the bottom of the hole.

Cement 03900 1000 Three sacks of Portland Cement wert
mixed with sufficient water to mak:
25 gallons of grout. The mixture i
placed on the dump bailer, lowered
to the bottom of the hole and
allowed to flow from the bailer
through a flap valve. The grout w
sufficient to make a two foot plug
at the bottom of the casing.

Test The test section of casing was per

Perforate 1000 1200 forated. Shims were set in the
knives in order to compensate for
the additional thickness of the

starter.
Perforate Bottom perforation commences at a
Starter 1300 1600 depth of. 390'3" below T.0.C. Per-

forations are as follows: Seven
Eounds four inches aeart verticall
4 inch aperature x 2% inches long.

Pull pipe &
Clean valves;
Replace knives 1600 1700

Replace pipe ' 33 feet of perforations were made
Perforate 1700 1800 during the shift.



sTate_. Calif. WELL
COUNTYLDYC
nEAr_ Bishop

LocaTioN. Weet Ling Avenue, in City water res

LOG

gassh _QOwens. .
U.5.6.5. KO.

—

EB ¥

otHeER Nos. City of Bishop
Well No. 4

ervoir compound

ownsn_ City of Bishop

Roscoe-Moss

ADDRESS.

Los Angeles

DRILLED BY. ADDRESS.

DRILLING METHOD. Cable tool

SIZE OF CASING DEPTH 16 inch to 500 feet

GHRAVEL FACKED.

No

DATE COMPLETED

STRUCK WATER AT..2 ft. below G.S5.

PERFORATIONS. SIZE No
WATER LEVEL BEFORE PERPORATING 2 feet AFTER
TESY DATA: DISCHARGK G.P. M DRAWDOWN FT. HOURS RUN
OTHER DATA AVAILABLE: WATER LEVEL RECORD. ANALYSIS,
SURFACE ELEV. DATUM SOURCE OF INFORMATION
pEPTH BoTroM MATERIAL oy REMARKS
OF 8TRATUM
Q-2 =2 Surface - hard pan 2
2~ 22 =22 Boulders to 14 inches in a sandy clay 20
matrix
22- 25 -25 Boulders, subanqular gravel sand with <
clay nodules
25- 30 -30 Boulders in clay matrix 5
30- 33 ~33 Boulderg in clay matrix, some gravel 3
33--38. 238 RBoulders, subrounded gravel to 1 in. 5
dia. increase in clay
38-_40 =40 Boulders and clay with some subrounded 2
gravels to 3/4 in.
40~ 42 -42 Boulders 2
42- 48 =48 Boulders with clay streaks. Drilling rate 6
increase poted at 46 _ft. Gravel and
cobbleg more prominent - 15% gravel
48- 50 =50 Clay streak ravel and boulders 2
50- 60 =60 Boulders, little clay i0
60~ 70 =70 Boulders, clay streak 1 ft. thick at 70" 10
70-_90 -90 Boulders. gravel and clay., gavel to 1"
at_ 7%’ 20
90-100 -100 Boulders 10
100-118 -118 Boulders with considerable clay nodules
to 3" in dia.| 18
LOG OBTAINED BY. DATE BHEET | OF




ELEV. CF THICKA
DEPTH OFBSIT;IC\}THUH m MATERIAL NESS REMARKS
118 - 130 -130 | Brown clay and silt with some clay—’ 12 -
nodules to 1 inch and gravel boulders
and clay _
130 - 146 -146 Boulders and clay nodules 16 .
146 - 148 -148 Grev clay and boulders - drilling easier | 2
148 - 156 =156 Brown clay and boulders 8
156 - 163 -163 Grey clay, fine sand, some gravel to 2" 7
and boulders
163 - 168 -168 Grey to brown clay, nodules, gravel anhd B
boulders
168 - 173 =173 Grey brown clay and boulders 5
173 - 175 ~-175 Clay and cobbles 2
175 - 178 -178 Clay and cobbles 3
178 - 185 -185% Rock with pink tuff 7 {Top of tuff 178 feet
185 - 192 -192 Gravel to 3/4 inch, clay, some pink tuff, | 7
white pumice and small boulders
192 - 198 =198 Gravel and boulders in clay 6
198 - 203 ~203 Cobbles - hard )
203 - 207 -207 Rock - little clay 4
207 - 213 =213 Cobbles in clay matrix 6 Prilled easier
213 - 227 =227 Cobbles, gravel and clay 14
227 - 246 ~246 Hard dense houlders and cobbles, little
clay 19 Ppifficult drilling
246 - 264 -264 Cobbles, gravel to 3/4" and clay 18 Drilled easier .
264 - 269 ~-269 Boulders, cobbles, little gravel and minor
clay streaks 5 Hard
269 - 281 -281 Cobbles, gravel to 3/4" subrounded 12 |Drilling easier
granitic, limestone and minor metamorphics
Interbedded with lenses of soft clayey silf
281 - 283 -283 Hard, dense boulders and cobbles 2 |Drilling difficult
283 - 288 -288 Cobbles, gravel and clay 5 IDrilling easier
288 - 289 -289 Scoriaceous lava ledge or boulder about 1 |Drilling Difficult
: 1 ft. thick '
289 - 292 -292 Cobbles and boulders 4 |Hard drilling
292 - 295 -295 Dobbles and boulders 3 |Less difficult
295 ~ 302 -302 Cobbles and gravel with clay stringers 7
302 - 310 -310 Hard granitic and limestone boulders B
310 - 319 ~-319 Cobbles and gravel in clay matrix 9
319 - 330 =330 [Hard, dense limestone and granite boulders|1l
330 - 341 -341 Very hard, dense limestone and basalt
boulders 11 1Slow drilling - han
341 - 350 =350 Cobbles, gravel in clay matrix .
350 - 361 -361 Cobbles and boulders 9
361 - 369 -369 Cobbles in clay matrix 8
369 -~ 390 -390 Cobbles with thin clay lenses 21
390 - 402 =402 Cemented granules and clay 12
LOG O"AIHII.) BY. DATE- SHEET | OF




Length of Section
(In feet)

Conductor: Joint Numbers

1. 14 ft.*
2. 12 ft.
3. 12 ft.
4. 12 ft.

¥ Joint No. 1 fabricated as follows:
Joints 2,3 and 4 fabricated as single 12 feet long sections.

Starter

17 ft. 8 in.

WELL X0,
CASTNG DESCRIPTION

Depth DBelow
Ground Surface

-3576" to -49'6" plus shee

-23'6" to ~35'6"

-11'6" to -23'6"

+6 in. above ground surface

to -11'6"

Description

of Casing

wall, 20 in. ID plus
20 in. x 6 in. x 3/4 in.

wall, 20 in. ID

wall, 20 in. ID

in. wall, 20 in. ID

8 feet + 6 feet + 6 in. shoe.

Double six gage, 16 in. ID
fabricated as four 4 ft.
sections, one 20 in. section
plus shoe: 14" long 16"
diameter, 1 in. wall



Length of Section
{In feet)

Casing: Joint Numbers

Starter

10
11
12
13
14
15
16

17
18
19
20
21

22
23

WELL NO.

CASING DESCRIPTION

Depth Below
Ground Surface

500"

481"
469"
457"
445"
433"
421"
409"
397’
385"
373"
361"
349°
337"
325"
313’
301"
289"
277"
265"
253"
241"

229°'
217'

481"

469"
457"
445"
433"
421"
409'
397"
385"
373"
361°
349
337!
325"
313"
301"
289"
277"
265'
253"
241"
229"

217!
205"

1.5"

1.5"
1.5"
3.5“
3.5"
3.0“
2.5"
2.511
2.0"
2.0"
2.0"
2.0"
5-0“
5.0"
5.0H
4.5"
4-5"

4.5"

4.5“

4 .5"
4.5"

4.5"

Tk
7.5"

Degcription
of Casing

Double 6 gage (2 ply 6 gage) 16 i
I.D. Shoe: 16"x14"x1". Starter
fabricated in four 4-ft. sections
one 20-in. section plus shce.

All casing: double wall stovepipe
8 gage fabricated in approx. 12 f
lengths as three 4-ft. sections.



WELL NO.
CASING DESCRIPTION

Length of Section Depth Below
(In feet) Ground Surface
205" 7.5" to
+6" above ground
surface

Description
of Casing

casing fabricated in hL-foot
lengths and welded in the
field as additional lengths
were added.
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SUMMARY OF DRILLING, CONSTRUCTION
AND DEVELOPMENT
WELL NO. &
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SUMMARY OF DRILLING, CONSTRUCTION
AND DEVELOFPMENT
WELL NO. b
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WEIL 0.
WELL DEVELOPHENT RECORD

i | i RRIoLt Draviom | GRS [ pens

July 22 1315 50.0 Start Engine 6" Orifice
1320 5 60.0 10 60 600 GPM B0 Dirty
1337 22 65.0 15 60 900 GPM Cloudy
1340 25 Reduce to change to 8" Orifice
1350 35 70.0 20 65 1300 GPM Dirty S.C. 0.3cc
1400 ks 71.0 21 1350 GMM Dirty S.C. 0.6ce
1410 55 73.0 23 Dirty S.C. O.kce
1420 5.C. 0.3cc
1430 75 73.0 23 s.C.
1hhs 90 Th.0 24 1450 Dirty
1455 100 6.5 26.5 1k50 Dirty
1505 110 78.0 28.0 1450 Cloudy
1530 135 8.0 28.0 Cloudy
1550 155 81.0 31.0 55 1700
1610 175 83.0 33.0 1700 Cloudy
1635 205 §3.0 33.0 « 1675 Cloudy
1655 225 84.0 34.0 1900
1720 250 88.0 38.0 1870
1750 280 89.0 39.0 . 1840 Cloudy
1835 325 Secure

July 23 0725 0 56 75.0 19.0 8k 1600 Cloudy (Surge)
0800 35 81.0 25.0 78 1950 Slightly Dirty
05610 105 Surge 5.C., 0.2cc
0920 115 85.0 29.0 T0 2050 S.C. O.lce

1000 155 Surge



WELL NO.
WELL DEVELOPHMINT RECORD

Tine | et stotierprg o, Devdom | Bet Remarks

July 23 1001 155 56 90 3h 63 2150 GPM Dirty

(cont.} ,
1050 20k %0 3k 2150 Dirty
1115 229 93 37 5light cloudiness
1117 231 Surge
1118 222 93 37 68 2330 Dirty
210 272 98 2h20 Surge
1250 312 92 36 2200 Change to 9-1/2" Orifice
1251 313 100 Lh 56 2500
1320 342 ‘ Surge
1321 343 103 L7 55 2600 Dirty
1335 357 10k L8 2700
1420 382 107 51 2700 Cloudy
1455 ka7 Surge
1457 k19 107 51 55 2825 Dirty
1520 kb2 110 54
1600 482 110 5L « 2750 Cloudy
1605 W87 Surge
1610 kop 101 4s 52 2300 Reduce RPM, Dirty
1630 512 ) Surge
1631 513 10k 48 2275
16L5 527 104 48 2350 Clear
1655 537 105 k9 2500 Dirty
1720 562 Surge
1722 563 105 4o 2450 Dirty

1800 660 104 L3 2320 Clear



WELL NO.
WELL DEVELOFIMENT RECORD

¢ Time : Water lLevel Spec.

* Drawdown

Time . ppg  :Stavic: PPG : : Capac. Remarks
July 23 1825 685 104 48 2320 Clear
(cont.) ;
1825 Secure
July 24k 0720 60 86 26 2245 GPM Clear
0730 10 92 32 2500 GPM Clear
0800 40 98 38 2850 GPM Clear
0820 60 103 43 3000 GPM Cloudy
0822 62 10k Ly 3030 GPM Cloudy
0830 TO 105 s 3100 GPM Clear
0900 100 107 b 3080 GPM Clear
ogl5 145 Surge
0950 150 103 L3 2600 GPM Cloudy
1030 190 110 50 3025 GPM Clear
1130 250 96 36 56 2025 GPM Clear
1200 280 98 38 2155 GPM Clear
1217 297 95 35 2100 GPM Cloudy
1232 312 : Surge
1233 313 97 37 2100 GFM Cloudy
124l 324 Surge
12h5 425 o7 37 . 2100 GPM Clear S.C. 0.06
.1255 335 Surge
1256 336 a7 37 2300 GPM Cloudy
1305 345 Surge two times
1306 346 99 39 2350 GPM Cloudy
1320 360 Surge

1321 361 o8 38 2300 GPM Cloudy



WELL NO.
WELL DEVELOFPHENT RECORD

: Tine : Water Level Spec.

* Drawdown

Time . ppg  .Sfatic: PPG : : Capac, : Remarks
July 24 1335 362 ' Surge
(cont.)

1336 363 110 40 2300 GPM Cloudy

139 373 Surge

1347 37h 100 40 2300 GPM Cloudy

1400 387 Surge

1403 390 100 Lo 2300 GPM Slightly Cloudy

1403 390

1411 398 Surge 4 times

112 399 101 b1 2350 GPM Clear

ka7 R Surge

1428 his 98 38 2400 GPM

b0 b2t 100 40 2400 GPM

1450 L37 Surge

1452 439 102 L2 2400 GPM

1510 k57 Surge

1511 458 102 L2 " 2400 GPM Cloudy

1521 468 Surge

1522 W69 102 b2 2L00 GPM

1532 h79 ‘ Surge

1533 480 103 43 2500 GPM

15ko L8T Surge

1541 4,88 104 Ly 2525 GPM

1551 498 Surge

1552 ko9 105 45 2600 GPM

1600 508 106 46 2750 GPM



July 24
{cont.)

July 25

WELL TO.

WELL DEVELOPMENT RECORD

mre gy Stecerere T Deviom R Remarks

1635 543 105 L5 2650 GPM

1645 553 105 L5 2650 GPM

0720 0 61 96 35 86 3000 GPM Clear (1770 RPM)

0810 50 100 39 7 3000 GPM Clear

0825 65 102 41 73 3000 GPM Clear

0835 75 103 42 71 3000 GPM Clear

0855 95 104 bl 68 3000 GPM Clear

0915 115 105 b 68 3000 GPM Clear S.C. 0.05

0920 120 100 39 64 2500 GPM Clear (1555 RPM)
Sand Content 0.03cce

0930 130 100 39 64 $.C. 0.02ce

09hs 145 100 39 6h 2500 GPM

0950 150 100 39 6k 2500 GPM Clear S.C. Trace

G950 150 95 3h 59 2000 GPM Clear (13600 RPM)

1000 160 ol 33 60 2000 GPM

1010 170 9k 33 60 2000 GPM Clear S.C. Trace

1020 180 oY 33 60 2000 GPM

1020 180 0 29 51. 1500 GPM Clear (1190 RFM)

1030 190 90 29 51 1500 GPM Clear S.C. Trace

0k 200 89 28 53 1500 GPM Clear

1050 210 89 28 53 1500 GPM

11050 Change to T inch Orifice
1480-1500 GPM

1120 Test Secured



Well No. b

Drilling and Construction Log

Late

July 25, 1969

Operation Start Stop
Cement 1300 1500

Totel Depth
of Hele (ft)

Page of

Remarks

Cement annulus between
conductor casing and
16-inch diameter casing.



