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REPORT- ON
DEEP EXPLORATION DRILLING PROGRAM
DEWATERING WELL NO. 6

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3
BECHTEL JOB 10079-003

1.0 INTRODUCTION

This report documents the results of a deep exploration drilling program
performed at Dewatering Well No. 6 at San Onofre Nuclear Generating Station
Units 2 & 3, The deep drilling program was required to determine the maxi-
mum depth of the cavity adjacent to the well bore, and to assist in deter-

mining the required locations of borings and general scope of the Exploration/

Grouting Program subsequently completed to more closely investigate and
grout the area of known cavity. The Deep Exploration Drilling Program con-
sisted of closely spaced holes placed around the well bore to provide the
necessary information to define the depth of the known cavity, and to

conclude that significant cavities do not exist at depth,

Dewatering Well No. 6 is near the east road, south of the Unit 2 Fuel
Handling Building, and east of the Unit 2 Auxiliary Building (Figure 1).
The well was constructed on June 26, 1974 as one of thirteen l4-inch
diameter gravel packed dewatering wells. This system allowed construction

of the plant to be performed in a dry excavation to depths of approximately

30 feet below sea level.

2.0 PROGRAM OBJECTIVES

Previous investigations outlined in Section 5 of this report delineated a
cavity which extended from 20 feet to about 100 feet in depth in the
vicinity of Dewatering Well No. 6. The primary objective of the Deep
Exploration Drilling Program was to ensure, by closely spaced holes, that
all significant cavities would be located. The secondary objective was to
define the maximum depth of the known cavity and to provide additional

subsurface information for the design of the aforementioned grouting program.
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3.0 SUMMARY

The Deep Exploration Drilling Program consisted of drilling 26 holes around
Dewatering Well No. 6. Nineteen Holes were completed to a minimum of 200 feet,
which is the depth of the original well bore. Three holes were terminated when
they drifted into the well bore. Four holes were terminated at less than 10
feet in depth -after encountering near surface buried obstructions. All holes
deeper than 10 feet, ekcept one, were gyro—sufveyed to provide accurate drift

data for determination of the distances between holes at depth. Results of

the Deep Exploration Drilling Program are shown in Table 1. Adjacent to the

well, the maximum depth of the cavity in any hole which did not encounter
the well bore is 140 feet, and the maximum width of the cavity is about 11
feet at a depth of about 40 feet. The cavity is filled with grout and dis-

turbed sand or well gravel. No open cavity was encountered during drilling.

4.0 CONCLUSIONS

The results of the drilling indicate that there are no significant deep
cavities or zones of erosion below a depth of 140 feet (Elevation -110 feet).
The cavity exhibits widening at two depths, one zone which extends from
about 21 feet to 85 feet and is 11 feet wide and the other which extends
from 100 feet to about 140 feet and is about 4 feet wide. Based on these

findings the borings of the Exploration/Grbuting Program will be extended

,to a conservative depth of 150 feet near the well.

No open cavity was encountered in the cavity region and the cavity fill

‘material consists of grout and disturbed sand or well gravel.

5.0 BACKGROUND

A detailed description of a postulated mechanism of cavity formation was

presented in a written report to the Nuclear Regulatory Commission (NRC)

--dated December 23, 1977. An indication of possible problems with the

dewatering well system began at Well No. 6 in May 1977 when, during the

last phase:of the abandonment process, the gravel pack settled 30 to 40



feet. The well casing had been filled and capped and the ground surface
immediately surrounding the well was being compacted when the gravel settle-
ment occurred. The ensuing investigations at Well No. 6 have been documented
in progress reports to the NRC. A summary of these investigations is
included as béckground information leading to the initiation of the Deep

Exploration Drilling Program.

An investigative program was initiated by Woodward-Clyde Consultants at
Well No. 6 and the other wells in the system to determine the extent and
significance of the cavities. At Well No. 6, this involved the drilling
of seven exploratory holes and cleaning of the well bore to allow video
taping of the casing. The video tape indicated a badly corroded casing
in the upper 160 feet of the well. 1In the lower 40 feet of the well the

casing is practically nonexistent.

The material between the casing and the hole wall was removed by airlifting
which facilitated removal of 148 feet of the l4~inch diameter well casing.
Additional airlifting and removal of sand in the cavity was performed to

define the size and shape of the cavity by caliper and sonar measurements.

To explore the depth of the cavity, 28 borings (6A-1 through 6A-28) were
placed in the vicinity of Well No. 6 in three stages. The locations of
these drill holes are shown on Figure 2. In the first stage, Exploratory
Holes 6A-1 through 6A-5 were placed along the edge of the Unit 2 Auxiliary
Building as a preliminary step to determine if the cavity extended under

the structure. No cavities were encountered by these five borings.

In an effort to stabilize the inflow of cavity fill material into the well
bore from the cavity region, a 36-inch diameter casing was driven by
vibratory hammer to 110 feet. Very little driving resistance was noted
until 95 feet of casing had been placed. Resistance continued to increase

to the final depth of 110 feet. Subsequent airlifting to a depth of 110 feet

indicated that the cavity region was not adequately sealed from the well below



110 feet. The casing was then driven an additional 8 feet to a depth of
118 feet at which time the casing separated along a welded joint at a

depth of 62 feet.

The casing was sealed at 62 feet, but additional attempts at airlift cleaning

“of the original well bore to the bottom of the well were unsuccessful due

to the continued inflow of materials from the cavity region around the
36-inch casing. Based on downhole TV monitoring, it was concluded that

the casing was out of alignment:with the well bore and further attempts

- to seal the cavity from the well bore using the casing were discontinued

and further airlift operations were terminated.

Between January 13 and April 25, 1978, an additional 16 drill holes (6A-6
through 6A-21) were drilled in the cavity fegion to define the void area
and extent of disturbed sand. The location of these drill holes is shown

on Figure 2.

Comparison of drill hole data obtained following the casing driving with

the void determination made from the sonar surveys made prior\to casing
driving indicated that the roof of the cavity had migrated upward approxi-
mately 30 feet from Elevation -20 to Elevation +10. This change in the cavity
configuration is attributed to localized failure of the cavity roof during

the casing driving resulting in the filling of the existing void with dis-
turbed sand and the creation of the‘void in the upper zone. Rainfall, which
was heavy during this period (January 13 to April 25, 1978), also contributed
to cavity enlargement from erosion due to runoff water entering open

exploration holes.

The void portion of the cavity was backfilled with 112 cubic yards of grout
(site G-3 mix) to stabilize the area and prevent further enlargement of the
cavity. Following the G-3 grout placement, seven additional exploratory
holes (6A-22 through 6A-28) were placed in the cavity area to determine the
completeness of the grouting operation and to ascertain the depth of

disturbed sand in the cavity region. Based on these data, the known cavity



extended from about 20 feet (Elevation +10) to 97 feet (Elevation -67).
However, these investigations did not confirm the absence of cavities below
this depth. A deep drilling program, the subject of this report, was then

initiated to determine if cavities existed at depth.

6.0 DEEP EXPLORATION DRILLING PROGRAM

6.1 Program Plan

The Deep Exploration Drilling Program was similar to that performed at

Well No. 8. The initial phase was planned to consist of six equally

spaced deep holes drilled around the circumference of the well at a 5-foot .
radius from its center, as shown schematically in Plan View, Figure 3,

and Profile, Figure 4. The second phase was planned to consist of a

series of holes drilled 6 feet from the well bore. These holes were to

be drilled between the holes of the first phase. The actual locations
would be adjusted in the field depending upon the vertical deviation of

the first six holes.

6.2 Drilling and Sampling Methods

The rotary method using biodegradable drilling fluid was employed in the
exploratory drilling. Careful logging of information obtained during
drilling, including information on drilling rates, loss of circulation,
penetration tests, and description of samples, provided additional infor-
mation on the subsurface characteristics. All work was done under the

direction and supervision of qualified Bechtel Geotechnical personnel.

Standard Penetration Tests (SPT) were performed at 10-foot intervals during
drilling. The interval was staggered randomly in the various holes to
provide a diversity in sample depths. When backfill concrete or grout was
penetrated, the SPT were performed to verify the nature of underlying
material. The SPT were also performed at intermediate intervals as necessary

when significant changes in drilling characteristics or materials were noted.



The drill holes were accurately iocated on the ground surface by survey.

To determine the precise location of the holes at depth, two procedures
were employed. While the hole was being drilled, a single-shot magnétic
survey instrument was used at 20-foot intervals to provide an indication of
the drift so that corrective measures could be taken. On completion of
drilling, the hole was again surveyed using a gyroscopic survey instrument

which provided a precise plot of the direction and drift in each hole.

7.0 PROGRAM IMPLEMENTATION

7.1 Area Preparation

Prior to the start of the Deep Exploration Drilling Program, a gyroscopic
survey was run inside the 36-inch casing to a depth of 110 feet, the maxi-
mum depth of open casing. At 110 feet, the center of the 36-inch casing

is offset 0.83 feet from the vertical at a bearing of S28°25'W as shown

in plan on Figure 5 and profile on Figure 6. The 36-inch casing was then
filled with sand to provide a better working surface and to prevent possible
grout intrusion into the casing during backfilling of the deep éxploration

holes.

7.2 Drilling

To satisfy the criteria for determining if cavities exist at depth, a total

of 26 holes comprising 4339 lineal feet were drilled. All of the deep

' exploration holes were drilled using rotary drilling techniques. Revert,

a biodegradable drilling fluid or mud, was used to maintain circulation

and minimize caving of the hole walls. Occasionally, under severe caving
conditions, a bentonite-base drilling mud was used. As a further aid in
penetrating zones of cavity fill, the holes were advanced by using NC wire-
line casing. Retraction of the bit allowed sampling to take place through
the casing, thus minimizing the amount of interference from loose sand
during Standard Penetration Tests. The intended depth of all the holes

was 200 feet (Elevation -170 feet) from the ground surface at Elevation +30.
Of the 26 holes attempted, 19 were completed to a depth of 200 feet. Four

holes were terminated at 8 feet or less when buried obstructions were



encountered. Three holes were terminated when they drifted into the
well bore. Locations of the holes are shown on Figures 2 and 5. A summary
of the drilling is presented in Table 1, and geologic logs of the holes are

presented in Appendix A,

With the exception of Holes 6B-19 through 6B-22, the amount of drift in
each hole was measured during drilling at 20-foot intervals using the
ﬁagnetic single-shot drift survey instrument. Borings 6B-19 through 6B-22
were not surveyed during hole advancement as they were drilled fér the most
part without casing. All information on drilling operations was recorded

and samples were inspected and described. The samples have been retained

for future reference.

On completion of each hole, a gyroscopic multi-shot survey was performed
to determine its direction and drift. Plotting of this information aided
in determining the geometry of the cavity and location of intermediate
holes. A plan of the drill hole locations and measured drifts is shown
in Figure 5. The gyroscopic surveys are included in Appendix B.

The initial six borings were drilled between May 26, 1978 and June 13, 1978
These holes are spaced approximately 5 feet radially from the center of the
well as shown on Figure 5. Boring 6B-5 required relocation to the north due to
the presence of a buried steel plate at a depth of about 8 feet. Based

on the materials encountered and the drift of the initial six deep exploration
drill holes, locations were selected for the next series of holes to close

out the pattern. In order to provide the proper closure spacing, the second
phase of the program was expanded from 6 to 16 holes, which were drilled

June 15 through July 24, 1978. Difficulties were again encountered in the

area immediately southeast of the well due to the presence of the buried

steel plate. This plate supported a 42-inch diameter C.M.P. casing which

was placed in the area during the early stages of the investigations to
stablized the work area around this well. Following an attempt to drill

6B-13, the plate was removed and Boring 6B-13A was drilled at the same

location. Removal of the plate also allowed 6B-22 to be drilled at the



same 1ocation'as 6B-5. Boring 6B-8 was replaced by 6B-8A after a railxbad_

track was encountered at the original location.

7.3 Grouting : , -

7.3.1 Tremie Crduting

After the gyro-directional survey was completed, each of the first 18 holes

drilled in the Deep Exploration Drilling Program was backfilled with grout,

A grout mix of 1:1 (water:cement b& volume) with one percent Sika Intraplast-N
additive (one percent of the weight of cement) was pumped at low pressure
into the hole through either the AX-drill rods or NC casing'which had been
placed to the bottom of the hole. After displacement of thevdriiling fluid,
the casing was gradually withdrawn and more grout was added to maintain a
full hole. The grodt logs are included in Appendix C. Thé quantity of
grout placed is indicated in Table 2. All holes which took large amounts

of grout were those which encountered zones of cavity fill material.
~

7.3.2 Pressure Grouting

Backfilling of.Borings 6B-19 through 6B~22 was accomplished by pressure
grouting. These holes were pressure grouted instead of tremie backfilled
because they were drilled during the early phase of the Exploration/
Grouting Progfam and were used both as deep exploration holes and grout
holes. Pressure grouting of the two holes thaﬁ encountered the well bore
at depth (6B-19 and 6B-20) also provided for grouting in the well gravel
in the lower portion of the well., While grouting 6B~20, communication
with 6B-19 and a nearby exploration/grout hole verified grout travel

through the well gravel pack. Grouting logs of Exploration Holes 6B-19

»through 6B-20 are included in Appendix C. The quantity of grout placed

is indicated in Table 2.

8.0 ANALYSIS OF DEEP EXPLORATION DRILLING

8.1 Drilling Program

A careful evaluation was made of the drilling and sampling data as the

Deep Exploration Drilling Program progressed to assure that the cavity



détection objectives of the program were being met. A review of this infor-
mation indicates the cavity is bounded by four borings in which no cavity
was encountered. These four borings encountered undisturbed San Mateo
Formation to their compléted depth of 200 feet with the -exception of 6B-12,
which encountered thin seams of grout from 20.0 feet to 26.0 feet and is
considered to bave been drilled in_undisturbed material. Grout and/or
undisturbed San Mateo Formation was encountered in six holes. All of the
holes that encountered disturbed sand also contain grout except 6B-104,
6B-19 and 6B-20 which are all in the same area southeast of the well,
Locations of the borings and an outline of the cavity boundary at a depth
of 10 feet are shown on Figure 5. An isometric plot of the drill holes

in profile is shown in Figure 6.

With the exception of the holes which encountered obstructions at a shallow
depth, three drill holes (6B-13A, 6B-19 and 6B-20), were terminated before
reaching the anticipated completion depth of 200 feet (Elevation -170). The
first, 6B-13A, encountered grout from 28 feet to 43 feet and disturbed sand from
55 feet to 125 feet and 130 feet to 154 feet. At 145 feet the sample contained
gravel pack from the well and a reduction in return circulation was noticed.
Below 150 feet the hole caved and drilling became increasingly difficult.

At a depth of 154 feet the hole was terminated. The materials encountered

and survey of the hole indicated that the hole drifted into the well bore.

The other two deep exploration drill holes (6B-19 and 6B-20) that did not
reach a depth,of 200 feet were drilled on the same side of the well as
6B-13A and also entered the well bore. Well gravel was encountered in
6B-19 at 116 feet and at 160 feet in 6B;20° These data, when used in
conjunction with some of the preliminary data from the Exploration/Grouting
Program holes, were used to identify the projection of the well bore as
shown in Figure 5. The exploration indicates that the original well bore

was out of alignment by approximately 4.5 feet in a $62°F orientation,

8.2 Cavity Description

The cavity area at Well 6 is widened at two elevations. The upper section

consists of a widening of the well bore which is transitional to a narrow



linear feature at approximately 40 feet below ground surface. The narrow

sand filled cavity has a northwest and southeast orientation from the well
bore with the longest portion approximately 85 feet below the surface. The
cavity varies from about 11 feet wide at 40 feet to 5 feet wide at 85 feet.
An additional widening of the cavity to about 4 feet was also noted between

100 and 140 feet. No disturbed material was noted below that depth,

.The cavity fill materials encountered consisted of grout and disturbed saﬁd.
Grout placed during bulk cavity filling opefations was encountered from

21 feet to 46 feet and from 55 feet to 60 feet. Lenses of grout mixed with
sand were encountered frqm 20 feet to 26 feet and from ground surface to

/0 feet in Boring 6B-22, The grout encountered in Hole 6B-22 was injected
during the Exploration/Grouting Program. No open.cavity was encountered
during drilling, indicating that the cavity area is completely filled with
grout or sand. The SPT samples taken in the cavity fill areas indicate

that the sand is loose to very dense with most of the samples in the

dense category. The "N" values obtained from the Standard Penetration

Testing are shown graphically on Figure 7.

8.3 Identification of Cavities at Depth

The 22 holes completed in the Deep Exploration Drilling Program were
specifically located to provide subsurface information on cavities at depth.,
Based on this program, it is concluded that there are no significant cavities
or enlargement of the well bore below a depth of 140 feet near Dewatering
Well No. 6. The borings of the EXploration/Grouting Program have been
planned to extend to a conservative depth of 150 feet near the well based

on the findings of the deep drilling program.

10



» TABLE 1
SUMMARY OF DEEP DRILLING PROGRAM AT WELL NO. 6

MATERIAL ENCOUNTERED DRIFT
HOLE TOTAL GROUT DISTURBED SAN MATEO : :
NO. DEPTH INTERVALS MATERIAL FORMATION DIRECTION DISTANCE REMARKS
© 6B- 1 201.0" - - 0.0-201.0' S60° 4'E - 1.45'
6B- 2 200.0' 23.0-41.0" 10.0- 20.0" N12°25'E 1.63" 0.0-10.0 Fil1l. Railroad
20.0~ 23.0" : bed backfill (angular
41.0- 75.0' 75.0-129.0' : gravel) encountered at 20'.
129.0-140.0" 140.0-200.0"' Disturbed material in zones.
6B- 3 200.0' 26.5-42.0"' S71° 2'E 0.47" 0.0-10.0' Fil1l.
. 10.0- 26.5"
42 .0- 70.0' 70.0-200.0"
6B- 4 200.0" 1.0- 6.0 ’ 6.0-,31.0" N63° 7'W 2.55" 0.0-1.0' Fi11.
31.0-38.0" 38.0- 80.0" 80.0-100.0"' '
100.0-128.0" 128.0-200.0"
6B~ 5 8.0 2.5- 8.0' ' Not Run Not Run 0.0-2.5" Loose fill. Hit
steel plate at 8.0'.
6B- 5A 200.0" 28.0-46.0" 46.0- 48.0' 5.0- 28.0° N24° 4'W 0.65" 0.0-5.0"' Fill.
60.0- 80.0' 48.0- 60.0'
' 80.0-200.0"
6B- 6 200.0" 28.5-44 .0 10.0- 28.5" N51°48'E 0.68" 0.0-10.0"' Fill.
44.0-200.0"
6B- 7 200.0" 21.0-43.0" 60.0~- 80.0' 3.0- 21.0' N 2°46'E 0.61" 0.0-3.0' Fill.
43.0- 60.0'
'80.0-200.0"
6B~ 8 1.0' ' - - - Not Run Not Run Encountered railroad track.
6B~ 8A  200.0' 10.0-43.0" 5.0~ 10.0" 84.0~200.0" S30°40'E 1.52' 0.0-5.0" Fill.
43.0- 84.0°
6B- 9 200.0" 31.0-43.0" 15.0- 31.0° 1.0- 15.0" S85°36'W 1.45" 0.0-1.0 Fill
60.0- 70.0° 43.0- 60.0"
’ 70.0-200.0"

SHEET 1 OF 3
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TABLE 1
SUMMARY OF DEEP DRILLING PROGRAM AT WELL NO. 6

) MATERIAL ENCOUNTERED DRIFT
HOLE TOTAL GROUT DISTURBED SAN MATEO
NO. DEPTH INTERVALS MATERIAL FORMATION DIRECTION DISTANCE . REMARKS
6B- 1 201.0" - - 0.0-201.0" S60° 4'E 1.45"
6B- 2 200.0" 23.0-41.0" 10.0- 20.0' N12°25'E 1.63' _O.O-lO.OIFill. Railroad
20.0- 23.0' bed backfill (angular
41.0- 75.0' 75.0-129.0' gravel) encountered at 20°'.
129.0-140.0" 140.0-200.0" Disturbed material in zones.
6B~ 3 200.0' 26.5-42.0" S71° 2'E 0.47" ' 0.0-10.0' Fill.
10.0- 26.5"
42.0- 70.0'  70.0-200.0"
6B- 4 200.0" 1.0- 6.0' 6.0- 31.0' N63° 7'W 2.55' 0.0-1.0' Fill.
31.0-38.0" 38.0- 80.0° 80.0-100.0" ’
100.0-128.0' 128.0-200.0"
"6B- 5 8.0' 2.5- 8.0' Not Run Not Run 0.0-2.5' Loose fill. Hit
steel plate at 8.0'.
6B~ 5A 200.0' 28.0-46.0" 46.0- 48.0°' 5.0- 28.0' N24° 4'W 0.65" 0.0-5.0"' Fill.
60.0- 80.0' 48.0- 60.0°
80.0-200.0"
6B- 6 200.0" 28.5-44 .0 o 10.0- 28.5" ‘N51°48'E- 0.68"' 0.0-10.0' Fill.
‘ 44.0-200.0" '
6B- 7. 200.0' 21.0-43.0" 60.0- 80.0" 3.0- 21.0" N 2°46'E 0.61' 0.0-3.0"' Fill.
43.0- 60.0'
80.0-200.0"
6B- 8 1.0' - - - Not Run Not Run Encountered railroad track.
6B- 8A 200.0" 10.0-43.0" 5.0- 10.0" 84.0-200.0" S30°40'E 1.52" 0.0-5.0' Fill.
43.0- 84.0"
6B7 9 200.0' 31.0-43.0" 15.0~ 31.0' 1.0--15.0" S85°36'W 1.45" 0.0-1.0 Fill
' 60.0- 70.0° 43.0- 60.0"
70.0-200.0"
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TABLE 1 (continued)

. MATERIAL ENCOUNTERED DRIFT
HOLE TOTAL GROUT DISTURBED SAN MATEO
NO. - - DEPTH INTERVALS MATERTIAL FORMATION DIRECTION DISTANCE REMARKS
6B-10 6.5' 2.5~ 6.5 ‘ Not Run Not Run 0.0-2.5" Fill. Hit steel
' plate at 6.5'.
6B-10A 200.0° V - 40.0- 45.0" 7.0- 40.0' S80°57'E 0.53" 0.0-7.0"' Fill. Fine
55.0- 85.0' 45.0- 55.0' gravel in sample at 125'.
120.0~-130.0’ 85.0-120.0" ’ ’
130.0-200.0"
6B-11 200.0"' 24.0-43.5" 43.5- 55.0' 7.0- 24.0" N70° 8'E - 2.50' 0.0-7.0" Fil1l.
55.0-200.0"
6B-12 200.0" ’ 2.0-200.0" N 3°20'W 1.01" 0.0-2.0' Fill. Séams of
. © grout encountered between
20-26". :
6B-13 © 6.5 2.5= 6.5 Not Run Not Run © 0.0-2.5" Fill. Hit steel
- plate at 6.5'.
6B-13A 154.0' 28.0-43.0" 55.0-125.0" 7.0- 28.0' N35°29'E 1.68 0.0-7.0' Fill. Gravel .
130.0-154.0"' 43.0~- 55.0' ' encountered at 145'.  Hole
125.0-130.0" entered well bore. '
6B~14 200.0' 2.5- 6.0" - 6.0- 20.0" 20.0-200.0" S 3°52'W 3.43" 0.0-2.5" Fill. 155.0—156.0',
B Grout impregnation.
6B~15 - 200.0' 19.0-43.0" 43.0- 80.0°' 2.0- 19.0' N69°50'E 0.92 0.0-2.0"' Fill.
120.0-125.0" 80.0-120.0" 120.0-140.0" Drill fluid
125.0-200.0" loss into adjacent hole.
6B-16 200.0 55.0-60.0" 60.0- 65.0' 7.0- 55.0" N14°42'E 1.40' 0.0-7.0' Backfill. Below
65.0-200.0" 60', communication with
: previously drilled hole
six feet north.
6B-17 200.0°' - - - 7.0—200;6' N63°40'W 1.58' 0.0-7.0" Backfill.

SHEET 2 OF 3



TABLE 1 (continued)

MATERTAL ENCOUNTERED DRIFT
HOLE TOTAL GROUT DISTURBED SAN MATEO
NO. DEPTH INTERVALS MATERIAL FORMATION DIRECTION ~ DISTANCE REMARKS
6B-18 200.0"' - - 7.0-200.0' N72°59'W 1.24" 0.0-7.0" Backfill
6B-19 190.0° 0.0- 10.0' 10.0-~ 78.5" Not Run Not Run 0.0-10.0'Disturbed back-
78.5-120.0" 120.0-190.0" _ fill and concrete used to
stabilize steel plate.
103.0-110.0" PVC pipe in
cuttings. 116.0' Sample con-
tained Well 6 gravel.
6B-20 172.0° 70.0- 80.0" 10.7- 70.0° N24°55'W 1.20' 0.0-10.7" Backfill sand.
130.0-135.0' 80.0-130.0" - 55.0' Lost circulation
160.0-172.0' 135.0-160.0" briefly, probable old
' exploration hole. Gravel
encountered at 160.0'.
Hole entered well bore.
6B-21 200.0" 6.0- 7.0' 10.0- 30.0' S21°46'W 5.77" 0.0-6.0', 7.0-10.0' Fill.
30.0-44.0" 44,0-200.0"
6B-22 .200.0' 0.0- 2.0 2.0- 50.0' 70.0- 80.0" S 5°35'E 7.69" 2.0-50.0" Mixed sand and
50.0-70.0' 80.0~ 85.0" 85.0-200.0"' grout. 50.0-70.0' Mixed

grout and sand.

SHEET 3 OF 3



TABLE 2

DEEP EXPLORATION DRILLING PROGRAM
DEWATERING WELL NO. 6

TABLE OF GROUT QUANTITIES

HOLE NO. TOTAL DEPTH (FT) : GROUT TAKE (BAGS)
6B- 1 201 19
6B- 2 200 53
 6B- 3 200 18
6B- 4 200 46
6B- 5A 200 68
6B- 6 200 16
6B— 7 200 ’ 13
6B- 8A ' 200 14
6B- 9 : 200 ’ 15
6B-10A | 200 18
6B-11 : 200 14
6B-12 , 200 18
6B-13A 154 , 19
6B-14 200 16
6B-15 200 _ 17
6B-16 200 . 14
6B-17 200 16
6B-18 200 12
6B-19 (2) : 190 0 (1)
6B-20 (2) 165 89.3
6B-21 (2) 200 13.1
6B~-22 (2) 200 19.5

(1) Drill rods stuck in hole, communication from 6B~20 to 6B-19 when
grouting 6B-20.
(2) Hole pressure grouted as part of Exploration/Grouting Program.
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NOTE : Data faken from original drill logs.
Excludes top 10 feet of each hole.

OCCURRENCE

0-5 | 6-10 | 1I-15 16-20 21-25 26-30,31-35 36-40 41-45 46-50

VERY
LOOSE LOOSE MEDIUM DENSE DENSE

STANDARD PENETRATION TEST RESULTS IN DISTURBED SAND
FOR DEEP WELL EXPLORATION,HOLES 6B-I THRU 6B-22

UNITS 223
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APPENDIX A

This appendix presents the Geologic Drill Logs of Holes 6B-1 through 6B-22
preparéd for the Deep Exploration Drilling Program at Dewatering Well No. 6.
Holes 6B-1 through 6B-18 were drilled by P. C. Exploration, Inc. of
Roseville, California from May 26, 1978 through July 24, 1978 using a truck
mounted Joy 22 rotary drill rig. Holes 6B~19 and 6B-20 were drilled by |
All Terrain Exploration Drilling of Roseville, California from September 14,
1978 to October 9, 1978 using a CME-750 drill rig. Holes 6B-21 and‘6B~22
were drilled by Boyles Brothers Drilling Company of Salt Lake City, Utah
between October 11, 1978 and October 16, 1978 using a track mounted Simco

4000 drill rig. A total of 4339 lineal feet of hole was drilled in the
22 holes.

Logging'of the holes was performed by qualified Bechtel Geotechnical
personnel. Original logs of the holes were completed and checked in the
field and will be retained in the Hydro and Community Facilities Division,

Geotechnical Services files.



GEOLOGIC DRILL LOG

PROJECT

SONGS TUnits 2 & 3

30D NO,

10079 1

SHERT NO,

HOLE NO.

or 3 | 6B-1

Unit 2 - Well 6 S20 + 88.78/W2 + 31.55 90° -—=
BEGUN CO‘MPLIT!D DRILLER PC EXP loration DRILL MAKE AND MODRL HOLE 5)ZE [OVERBURDEN|[FT.)|moCK (FT.) " |roraLpEPTH
6-6-78 | 6-7-78 C. Baker/R. Holt Joy SH Truck NC 0 201 201.0'
CORE RECOVERY {FT./%) CORK POXES|SAMPLES [EL TOP OF CASING [GROUND EL. DEPTH/EL. GROUND WATER DEPYH/EL, TOP OF ROCK

— ——t R — 30.0’ 25.0'/5.0' 0.0'/30.0'

SAMPLE HMAMMER WEIGHT/FALL

CASING LEFT IN HOLE: DIA,/LENGTM

LOGGED BY:

1404#/30" None J. Gallerani/M. Salem/P. Yen
wel 91315210 W WATER )
Lw|Zje :: T IN PRESSURE o .
rel>{¥lal2]% (S« TESTS 9 | NOTES ON:
A 3 a: |, 4 ELEVATION S d DESCRIPTION AND CLASSIFICATION WATER LEVELS,
AN : uiwz z: : a [ g ; . WATER RETURN,
o |glz ulEld7|Y0je d]2:2|w ¥ H N CHMARACTER OF
zn::;i:u; c¥lo2d & !E:z; ¢ " DRILLING, ETC,
sils|z{sjo|s W[4 gjud k2 o
ER E < | ' FT JFT
Single Shot o 0.0-200.0" SAN MATEO FORMATION Hole started
Record Tan, fine to medium sand; scat-| on day shift.
tered coarse; angular- Hole advanced
subangular; quartzitic; scat- -|to 20' using
tered mica. roller bit and
' .6_ " 20 104 _ water. Used
S$ 112" 555/6 Yellow-tan, fine to medium sand] revert after
scattered coarse; angular- 20",
subangular; quartzitic; scat- |[10'-4.3"
tered mica. casing install
. ed.
40- Drifit
SS 11" 9'155/5"|0°5"N 25°F 10 |20+
SS| 6" 5"52/6" 0 30
42- iDrifit
Ss 12" 7'155/6"| (Not{ deyel-|— 10 |40
oped. f£i1 No mud loss
beq, Liim f to 70'.
expdsed
SS| 6" 6'52/6" - 20 50 -
Tan, fine to medium sand; scat-
tered coarse; angular-
]l subangular; quartzitic; scat-
. tered mica.
31- |Drifit 30 ]
t ' i 00 1 1oh — 60_ .
S8 |127] 87154/6 3N TE N Light tan; pieces of soft,
] micaceous siltstone (brown) in
; cuttings.
=
- 40
%3 = SPLIT SPOON; $T = SHELGBY TUuaN; TR HMOLE NO,
D = DENNISON; P = PITCHER, O = OTHER Unit 2 well 6 6B..l

H&CF 19-)



. g |
PROJECTY JOD NO, SMEET NO, HOLE NO,
GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 |2 3| 6B-1
wzl>
HE g? E E : & PRESSURE : °
AN IEIK] 0: TESTS ] NOTOS ON:
'= 23 M 8 a: :: H | BLEVATION i : 3 Ten mavnue.
LRI RAKIE] 5:' Tol, . ;_ ¥ . H ; DESCRIPTION AND CLASSIFICATION :::::c:::";:-
;::E::; 2’3352 M !Eé e < |$ ’ DRILLING, ETC.
R EH EH CR R R A A 1 S R |
> 127 9720~ [Single Shot Siltstone in cuttings. No mud loss
56/6" Record 70'-110"
Drifft
S | 51 4" 55/5" 0°30'N [60° - 50 |80 _ ,
Tan, fine-medium sand, scat-
tered silt and coarse sand;
angular-subangular; quartzitic
scattered mica throughout.
SS | 4" 2" 55/4" - 60 [90< 1
30~ Drift
SS |10"[L0"| 55/4'] 0°3D'N [25°H - 70 P00y
ss b sp 50/ ., End day shift.
.5R.5 245 - 80 110 -

R 0 Tan, fine-grained to silty Start swing
sand, minor coarse sand, sub- |shift.
rounded to subangular, Drilling rate
slightly micaceous. varies from

Drift 3/4 to 1 foot
g i oaqn ' o ' o _ per minute
S 1 3737150/3% 0°3p"N |50°H 90 120 ™ Same as above but more mica- from 110' to
ceous and 20% silt. 150",
Driller re-
ports very
firm sand 120'
L, to 130'.
S5 £.54.550/4. -100 130 hJ Same as above but estimated Little to no
30% silt. water loss
110' to 150'.
8- Drift-
SS | 8"18"[50/2"] 0°4D'N 50°E| -110 140
ok Same as above but contains
E brown silty nodule.
-120 150
S8 = SPLIT SPOON; ST = SHELEY TUBH; sire Hota No.
O = DENNISON; P = PITCHMER; O = OTHER Unlt 2 well 6 6B"'l

H&CF 19-2
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GEOLOGIC DRILL LOG

PROJECT

SHERT NO,

HOLE NO.

SONGS Units 2 .& 3 10079 3 ° 3 6B-1
" HHEI e WATER
HEHEHI R TS T,
E; :8 e :! 2 R - o] weEvATION E ; ; DESCRIPTION AND cLASSIFICATION T aTuRN,
iojwziel )R MOIR B30 & o s DRILLING, EYC,
HEHHHHSAHIC S I
cilglo L
53 ;n 450/4" Single Shot Tan, fine- to medium-grained, Mixed 1/2 sack
Record silty sand. Revert @ 150'
due to thick-
ened mud left
Drifit from day shift.
SS|4"| 4'"50/4"] 0°5Q'N 10°E _ Drilling rate
/ 130 11607 ITan, fine- to medium-grained continues 3/4
sand. Subangular, silty, foot per min-
moderately to well compacted. ute, Driller
reports sand
is firm 150-
ss| 3' 0"50/3" -140 170 200'. Drili-
ing especially
slow 180-200'
where driller
reported zones
Drifit of well com-
SS| 6'1 0"50/6"|0°4Q'N 45°E pacted sand.

/ ~150. 1804 Rate of drill{
ing 1/2 foot
per minute,
180-200".

ss | 21 o"s0/2" 160 190 End swing shifit.
Start day shift.
P1- Drifjt
SS 112" 2'"67/6" |0°40'N 70°E =170 200- Tan, fine to medium SAND, Hole grouted
] angular and subangular; scat- 6/7/78 on day
. tered coarse sand and mica shift.
7 throughout; some silt.
i Bottom of Hole: 201'
~ Elevation: -171"'
] Ran Eastman gyroscopic survey.
] Hole tremie grouted with 1:1
- (water:cement) ratio by volume
] with 0.94 pounds of Intraplast
i additive per sack of cement.
— Total of 19 sacks of cement in-
] jected. ' '

|ITH
88 = SPLIT SPOON; ST = SHELDY TUBE;

D = DENNISON; P = PITCHER; O = OTHER

Unit 2 Well 6

HOLE NO.,

6B-1

H&CF 19-2



GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 | 1°" 3 | 6B-2
Unit 2 Well 6 S20 + 91.28/W2 + 35.88 90° ——=
BEGUN COMPLETED [DRILLER PC Exploration DRILL MAKE AND MODEL HOLE si1z& ovarsuRDEN(FT)|RroCK {FT.) ToTALDEPTH
5/26/78 6/1/78| C. Baker/R. Holt Joy SH Truck NC 10' 190' 200"
CORK RECOVERY (FT /%) CORE BOXES|SAMPLES (Et, TOP OF CASING GROUND =L, OEPTH/XL, GROUND WATER DEPTM/EL. TOP OF ROCK
_— —— 14 _— 30’ 25.0'/5.0" 10.0'/20.0"
SAMPLE MAMMER WEIGHT/FALL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY:
1404#/30" None J. Gallerani/P. Yen
~¢8§;>m v WATER
- E: !E HEEE Pﬂi?;fE H noTES on:
FHHHHHENN: ceevaron | F |y |3 oEscRIPTION AND CLASSIFICATION wATER sEves
HE ML PR ARt S
EHHARHERHEENEERE LY £ | '
a0 i OFT  (FT | ° |
Single Shot <1 10.0-10.0" BACKFILL SAND Hole started
Recor on swing shifdt.
Advanced hole
No Samplles 0-5" using
28— roller bit (NC
1 1 1"
55 107 6750/4 20 10-20' SAN MATEO FORMATION NCWL diamond
Tan, fine-medium sand; scatter-|core barrel
ed coarse; predominantly angular) from 5'-12'.
z subangular, scattered subround,| 90% mud loss
3 quartzitic; angular gravel-size| first 10°'.
6— Drifit 20.] hard rock pieces in upper part |Core barrel
1SS 18"12"[11-19(0°23'S 30°W| 10 %57 Jfof split-spoon; hard drilling plugged at 12'
30 ool 12'-14", had to be pull-
7 20.0-23.0' DISTURBED SAND AND |ed. Changed
:/// GRAVEL, Sample @ 20' is 90% to NC carbide
:;;j angular 3/8'* gravel. hollow bit.
0 30:/ 23.0-41.0" GROUT, Portland Used this from
i/// Cement with medium-coarse sand. 12'-25", then
:/// Drill water white-light gray. used NCWL dia-
~/// Scattered angular pebbles pre- | mond core
:;;j sent up to 1-1/2"diameter. barrel again.
Drifit ;;;; End swing shiflt.
0°50'N 40°W |- 10 40—.( Start day shiflt.
Joe 41.0-75.0' DISTURBED SAND, Tan Drilled using
N brown sand, fine- to medium- water from 411,
7 grained, silty, subrounded to Complete waten
8 subangular, quartzitic, poorly loss below
: B-42- - 20 505.2. compacted. concrete. In-
SS 15" 6"b50/3" ==/#150.0' Siltstone nodule, gray, |stalled 4"
I sandy. |1 casing. Problen
4 because of no
T return of watdr.
Drifle ::-. Changed to Re-
0°40'N 50°W |- 30 60:l-ﬁ ' vert mud and
SS [18"15"p-4-4 —§i§ 60.0' Contains 2" siltstone |got return badk.
8 13 Inodule. Balance of sample is |End day shift|
-l |tan silty fine- to medium- Start swing sHift.
1 grained quartz sand; predomi- Soft sand @ 54"
- 40 70~%:: nently subrounded. Lost 90-100%
. p e circulation S50F
8% « SPLIT SPOON; 8T = sHELBY TuBN; siTa HOLE, NO.
O = DENNISON; P « PITCHER; O = OTHER Unit 2 Well 6 29 (.:aétilrslga%cl)eg()' )

H&CF 19-4

Hole 6B-2



MOLE MO..

68-2. . . || .

H&CF 19-2

l‘ ‘: ) . '. PIDIICT_ ° 108 ;lc. - jsnERY NO,
o L ~ SONGS Units 2 & 3 | 10079 | 2 e 3 | 6B-2
l,- wel? 5 E Ple WATER ' .
| HEHHHE - R I |
' - ‘f= H H - ° a: :: [ w| sLEvaTION £ Y ; . AND ::::: ::‘7':::'
. ) 5 5 ™ (1) < = s:l :8 - i ; s " : : ; 3 DIICII'T'ION A.ND CLA‘III'IC‘TIGN CHARACTER °"
) ;: ; E E wld v I X AR ERE £3 o E H ' DRILLING, &YC.
l_ S EHHH R N R R R I
o 2n' 570"30/6" Single- Shot. |- ’ q.’.:-i_v. |Used 2" dia- |~
“bisd oo Record - T meter disc for].
l o T e T , : ’ ' drive at 70'é&
' : NE ' 75.0-129.0" SAN MATEO FORMA- 80' due to
N 2" || 150/ |prigk [ION, Fine- to medium-grained' |caving.
 Disd5.5T 0"[5.5" |nonclie 0w | _ i |silty tan-brown predominantly ' . -
I~ S 0°35s 80‘ El -0 501 Hsubrounded quartz sand. ‘ Drilling rate |
N ‘ ' 1-1/2 feet pen
minute at 80-
= ~[90". "-Obtained -
. ' _ o . ~190-100% circuq -
. Iss | 2" 2"bo/2" - 60 |90 .+ {lation 80-129'
'. o e - R E Medium-grained tan sand. Mino;' Mixed 1 sack
. fine-and coarse-grained frac- |Revert @ 50"
o tion. Predominantly glassy | and 1. sack @ :
' : f, _ quartz, slightly silty, firm. |70'. - .
o | ; an| an .n Dr'ift i 1 | . ‘ |
S5 | 3" 3™50/3"0°40'N §0°W | - 70 100
' . SS 5" .5" 50/5" - 80 LlO—
| Drift | | .
' s herhenbaren]o®a"y 30°w | - 90 120 | :
: _ T - ' ] ‘Lost 100%.
l ] water @ 129'.
= T . - End day ‘shift|
e | pL- 100 1303477501400 DISTORGED SAND ———
1l H1t - =1 .. VT Vo L : ey ;.
l SS 178 12 215‘026 | :::.I:‘Tan, fine to medium sand, scat- S;i;t swing
S 1-7 . Jieiol |tered coarse; angular-sub- Z,,- t'i- o |
«.*)| langular, quartzitic. Drill rodg.., casing.to |
: 4 130' - .
. dropped on their own weight ‘from.: .
: ‘ : v Complete mud
' 135~ |prifft | N 135-139 ' loss @ 135'. ||~
1y 111 nlnesnlta qdeo - . ' ‘
' ‘ ' . TION, Tan, fine— to medium- .
‘ grained sand, poorly compacted,
: ‘|very dense, quartzitic.
l -120 , - o
L S0 = l"l.l'l‘ IPO'O.Ni T e INBLIV.TUDI; sITE - ’ ) ) "GOI..‘ L0
l D = DENNISON] P'= PITCHRR O = OTHER | " Well 6 . Unit 2



égC“ﬁ §

+

. PROJECY : JOB NO, SHERT NO, HOLE NO,
GEOLOG'C DR”.I. I.OG SONGS Units 2 & 3 10079 3e 3 6B-2
REHE tle o WATER
HEHHHH T e R nores ow:

E; :8 : 3 :z ;: - . : M SLEvaTion E g ; DESCRIPTION AND CLASSIFICATION :::::c:::”::'
;SEEEE§ EEEEE gf §§§ e S : DRILLING, ®TC.
:: g; ; 8 ] H ° £ 3 FT FT °
SS [ 41 0"|50/4" 5ingle Shot ™ Put in 4".dia4‘
Record meter casing
after drilling
¥ to 150°'.
Drifk Casing to 150"
: m Ak il o Mud return
S5 | 51 07b0/5" [ge3sliy g5°W | =130 16037 e after casing
' set to 150"
1 foot per
3 minutes t
p1- rate @ 160-
L 1
SS L1"1"50/5" -140 170 'lTan, fine to medium sand; scat- 170%.
tered coarse; subround-angular,Advanced hole
quartzitic grains, mica present|using NC car-
: ' bide bit (holllow)
130-200".
" 1" " Dr ift »
SS | 5% 4™150/5 9o 350y 50°w | ~150 180 Drilling rate
about 1 foot
per minute 18(Q-
200'.
End swing shif
19-39+ " ’
5SS 14"10"50/2" -160 190 90.0' Medium-grained sand, Start day shifft.
?brounded, slight amount.of Mud return 90
ine and coarse sand and inter- 100%. 180-200"
titial silt. Poorly cemented o2 i
8- [Drifk o ungemenged, modeiately com-
nl A Winonnlr ° acted sand, Tan color.
55 19" 9"50/3"(0°30('N 50°W | -170 ZOO_ ottom of Hole: 200
] Elevation: -170' Hole grouted
- Ran Eastman gyroscopic survey. |6/1/78 on day
7] Grouted hole using tremie methodshift.
3 AW rods, 1:1 mix plus 0.94 1bs.
] Intraplast per bag cement.
i fotal take 53 bags.

88 = SPLIT SPOON; 8T = SHELBY TuBE;

D = DENNISON; P » PITCHER; O = OTHER

sITE

Unit 2 Well 6

HOLE NO,

6B-2

H&CF 19-2



GEOLOGIC DRILL LOG

. SONGS Units 2 & 3 10079 1l or 3 6B-3
Unit 2 Well 6 $20 + 96.28/W2 + 35.88 90° -
BEGUN COMPLETED [DRILLER PC Exploration DRILL MAKE AND MODEL HoLE size fovErsuRDEN(FT.)[ROCK (FT.) TOTALDEPTH
6/7/78 [6/8/78 | . Baker /R, Holt Joy SH Truck NC 10' 190" 200.0'
CORK RECOVERY (FT. /%) CORE BOXES|SAMPLES [EL TOR OF CASING [GROUND EL. DEPTH/EL, GROUND WATER DEPTH/EL, TOP OF ROCK
- - 11 - - 30! 25.0'/5.0"' 10.0'/20.0"
BAMPLE HAMMER WEIGHT/FALL CASIrG LEFT IN ND‘..: DIA./LENGTH LOGGED BaY!: .
140#/30" %2r§21++181a§g§5 gg?e M. Salem/P. Yen
vel 8322l o WATER
T ITHHHAERER PRESSURE "
el “lal219 %S¢ TESTS S | NOTES ON:
c2|20]9|8]B: u 1 J WATER LEVELS,
55 : h : :l) :“;z ;z:g i : ) :: ELEVATION E ; ; DESCRIPTION AND CLASSIFICATION :::::C:::u::‘
;:353:; :EEE:- z; ;i; o H b} ORILLING, ETC.
EHEHHHE R R LR LI C
$ulgo : * FT |FT :
Single Shot » ] |0-10' FILL, Primarily sand Start drilling
Record 1.%.] with angular gravels and tan on day shift.
I1.°.0 lsilt. Hole advanced
+ oo 9 to 10', Roller
1% bit/water.
5- 100 Hard drilling.
SS |18'110"14-30 20 lo?f;:;:‘10—26.5' DISTURBED SAND End day shif%.
44 1.:+/{ |Tan, moderately to poorly com- -
1.-.'} |[pacted,silty, subrounded to St?rt swing
jt:} subangular quartz sand. Massive Shlft', ol
. J++ |friable, slight limonite or Set.lO (4.3%
21- | Drift .| |iron oxide staining, fine- to |S2S1N&- ;
SS 10"l 7"150/4"|0°3Q'N 10°W 10 20444'%&1 . > Encountered
Jeoel edium~gravel.
) angular gravel
T 0-10' falling |-
T into drill
7/ [26:5-42.07 " GROUT, Gray, hard, hole. Advanced
-/// primarily 1/8" minus aggregate~|%4:3" casing tg
0 30:/// rich mix, top of core @ 70° 20" . Continued
—///, angle. to advance holle
:/// with NC rods.
-;;; Advanced 26.0
i ~-50' using .
Drifit 7] NCWL core bargel
0°57N 10°W | - 10 40:/ and diamond
T 142-70" DISTURBED SAND, Medium| oit’ 50-70'
Jooe . - ’ NC/Diamond bif.
J to fine-grained, tan, moderate
T-+1f |to slight compaction, sub-
6 1o angular quartz sand with minor End swing shiflt.
I il - 20 | 504 -lyrock fragments, silt, and iron (.
S5 187p0"y-7 1 :-:Foxide staining. Start day shift.
14 Jo Lost circulation
AN 50-60"' (200
ol gallons). Mix
. Drifle :: i/Z sack Rivelt.
- ogt de i ost circulation
SS 18" 8'"9-12 075N 13°W 30 6Oj: Tan, fine-medium, scattered 60-70" (300
21 iy coarse sand; poorly graded; gallons).
:: loose to medium dense; angular-
<4 subangular.
- 40 | 704
D = DENNISON; P = PITCHER; O = OTHER Uﬂit 2 Well 6 6B—3

H&CF 191



OLOGIC DRILL LOG

PROJECT

JOB NO,

SHERT NO.

HOLE NO,

GE SONGS Units 2 & 3 10079 2 or 3 6B-3
¥ z|>
- gi EE R PRESSURE 9 .
:; NRHE 9 8% TESTS %l NOTES ON:
a3 20 8 8 a: r-; [ w| RLEVATION £ v i ::::: ::::::'
;g = : : : :‘:Z :8 : ,. g -: M '.. E s : DESCRIPTION AND CLAIll'IC‘TION CHARACTER o"
Ioldik(Suls luwldzs|8e|223 < |8 DRILLING, E¥C.
S HHHE R K N A :
MESHEI £ i FT FT .
SS (18" 9"B30-49 Single Shot 70-200" SAN MATEQO FORMATION Ream the hole,
57 Record Light tan, fine-medium, scat- |pulled out 20}"
106 tered coarse sand and mica casing, redril
throughout, poorly graded, with Roller b{
h1- | Drific angulzr-subangular. Dense to 0—4§', ?ZtBZ?‘
. wl s 1. very dense. casing . 4
SS |117 6"p0/5M|0°10"N 35°W | ~ 50 Dense to very dense. Mix 1/2 sack
Revert, con-
tinue advancing
hole from 70-
33— 200" with Nc/
Diamond bit.
SS 10" 5"b5/4" - 60
Dense to very dense. Little or no
loss of circu-
lation, 70-
110'.
SS | 4" 2"'B5/4" DEif": o Lost 50 gallorn
0"10'N 75°E| - 70 Same as above, more coarse sand|110-120"'.
and mica, dense to very dense.
SS | 4"l 0"p5/4" - 80 [10o L'D i1
ense to very dense SAND. Drilling rate
averages 1-1/2
per minute frqm
110  to 150°.
5~ |5- p3/ Drifit :
88 W/21Y/2'5-12" [ge10'N F5°w | - 90 120 . . . _ ond ey ?hlft'
) an, flne-gralned, very silty Start swing sH
slightly micaceous sand and Losing 55%
minor coarse-grained sand. water circu-
Mainly quartz. lation 120-
b0- 150",
SS 3.5"8.5"13.5"
-100 {307 Medium-grained, tan, subangular
scattered fine and coarse-
grained quartz sand. Friable
and poorly compacted sample
Drifl recovered.
85 | 4™ 2"150/4"0°5'N 10°W | ~110
. Mixed 1 sack
Revert @ 140'.
-120 e

88 = SPLIT SPOON; BT = SHELBY TuBE;
O = DENNISON; P = PITCHER; O = OTHER

ITHE

Unit 2 Well 6 o

HOLE NO,

6B-3

H&CF 19-2

1
t

ift.



32 ,
- ‘ PROJECT JOB NO, SHEERT NO, HOLE NO.,
GEOLOGIC DRILL LOG  SONGS Units 2 & 3 10079 |3 o 3 | 6B-3
w HHE . WATER
HEHEHE R |8 T e,
'3 < i :,') M :! ;; 4 »| sLEvarion T N DESCRIPTION AND CLASSIFICATION waran mETusN,
dalel: FHI .8- s|o<|w ¥ M E: CHARACTER OF
IQE;EU; g=;!‘ s !!i a : . ORMILLING, &ETC.
R EETHEIERE N M A :
SS {37 Q" 50/3" Single Shot DPriller reports
Recor very firm com-
pacted sand
150-200".
Drif|t ‘ Prilling rate
Ss 2" |0" bo/2" 4 ;
0°20'N 3CPE | -130 Well compacted sand. 1l foot per min
bte from 150-
200’ .
! Water loss 55~
607 from 150'
Qo "oz " '
SS 2" 0" 5o/2 140 to 200'.
Mixed 3 sacks
Revert @ 160',
170", & 190'
(1 sack at each
" {nn w|Drifjt depth) .
55 127 107 50/2% he sy odw | -150
1" 1" 1t
SS 1" 0" pO/1 _160
: Driflt
S u " 1"
S|t 07 po/a 0°15'N 25°E| -170 =
e Bottom of Hole: 200 Hole grouted on
] Elevation: -170' day shift.
] Ran Eastman gyroscopic survey.p/9/78
- Hole grouted, water/cement mix
] (1:1) + 1% Intraplast. Total
2 take = 18 bags of cement.
] Casing sanded in 100-190';
b unable to recover 80' NC
- casing, 10' NCWL core barrel
] and diamond bit from lower
] portion of hole. Casing
B grouted in.

88 = SPLIT SPOON; ST = SHELBY TUBE;

D = DENNISON; P = PITCHER; O = OTHER

siTHE

Unit 2 Well 6

HOLE NO,

6B-3

H&CF 19-2



GEOLOGIC DRILL LOG

PROJECT

SONGS Units 2 & 3

408 NO,

10079 1

SHERT NO.

HOLE NO.

or 3 6B_4

sSITHE

COORDINATES

ANGLE FROM WORIZ, BEARING

Unit 2 Well 6 S20 + 98.78/W2 + 31.55 90° p—
secun comriaTEo [oRiLier Do Explorat ign [PR'ttmaxe ano mopaL HoLa size [ovErRBuRDEN(FT) |[ROCK (FT.) TOTALDEPTH
"|6/1/78 {6/5/78 | C. Baker/R. Holt Joy SH Truck | NC 6' 194" 200"
CORE RECOVERY (FT./‘) CORE DOXEHS|SAMPLES 'EL. TOP OF CASING GROUND EL. ORPTH/EL, G.‘OUND WATER DEPTH/EL. TOP OF ROCK
- - 12 —-— 30' 25'/5" ' 6'/24"

SAMPLE HAMMER WEIGHT/FALL

CASING LEFT IN HOLE: DIA,/LENGTH

1LOGGED BY:

140#/30" None J. Gallerani/P. Yen
vel 813152 e w WATER
T IHMEA IR PRESSURE 0
rh :: |2 9 81 TESTS . 9 la NOTES ON:
:5 < 8 :,’ g 'Iz ;2 u @ ELEVATION : g i‘ DESCRIPTION AND CLASSIFICATION ::::: :i:z::"
:S (- F3 Xy !": "8 " 4 §_~ " E v f i CHARACTER OF
io;;ﬁ"; gu 355 0 e 3!3 0 < |0 DRILLING, ETC,
<z HEAR w3 lwa R &
S HTHE N | FT ’ .
Single Shot 0.0-1.0" LOOSE FILL Hole started
Record 1.0-6.0" GROUT, Sample has on swing shifti]
3/8" aggregate. Advance hole tp
[} .
§.0-31.0" SAN MATEO FORMATION]> “ith roller
bit. NCWL diar
oo " Moderately compacted, tan, mond core to 6f
SS 157 15" 50/5 20 silty fine- to medium~grained, . )
b ded . d NC roller bit
zu rounded quartz sand, very to 10'. Mud
ense. used. 4.3"
Tan, fine-medium sand, scattertcasing to 10'.
. Driflt ed coarse; subround-angular Driller felt
SS 6" 6" 150/6"|1°0"S 55°W | 10 grains. he broke through
grout @ 6'.
Easier drilling.
Hard drilling
from 15-31' due
" “36— " Same as above except mostly to foaming and
SS {11"11'"50/5 0 fine—grained. thinning of
31.0-38.0' GROUT, Portland Revert.
cement and aggregate (1/4"
;;; minus), gray, hard.
12- ]l”;fg Lbo 4ol 1] 38.0-80.0" SAND, Tan, poorly |Soft drilling
SS (18" 0"p0-15 0°w | - 10 0:-:-:-& compacted, silty, fine-medium-|38-70'.
25 J:::{| srained, subrounded to sub- Drill rate
+..:1 | angular. Minor coarse fractiop, 1-1/2' per
I predominantly quartz, loose to|minute 38-80'.
}:-:.] | dense. :
b- -
ss 18" 0"p-12 - 20 15070
18 - :.::
Drifit :;f: '
4 orh 1o o Mixed 1/2 sack
SS ].8" 6" 5_5 l 5 S l... W - 30 60':: :: ReVert @ 60'.
10 T
I
= 40 |707..

$% = SPLIT SPOON; ST o AMELEY TUBE; TE

D = DENNISON; P = PITCHER, O = OTHER

Unit 2 Well 6

HOLE NO.

6B-4

H&CF 19-1



[GEOLOGIC DRILL LOG

PROJECT

JOB NO, BSHEERT NO, HOLE NO.
SONGS Units 2 & 3 10079 2° 3 6B-4
" H E *la W WATER
HEHHHHH S AR aoreh Woees,
:; 23 E M :fz ’!'E H 3| ®tEvATION E ;-“ -;' DESCRIPTION AND CLASSIFICATION :::::c:::“::'
52555:5‘ EEEE: E: ;!é. e 3 ] DRILLING, ETC.
S EHHH N LR T
SSIL8"2" 11- |Single Shot 1- Predominantly fine-grained, Losing 20%
[L3-14] Recor 1::)| | moderately-poorly compacted. |water 70-90'.
27 S
L4~ 50 |80l .
SS [18"18" B4~-34 g 80.0-100.0' SAN MATEO FORMA- |Mixed 1/2 s?ck
68 TION, Moderately compacted, Revert @ 80'.
tan, silty fine- to medium-~
grained, subrounded quartz
' sand, very dense.
SS | 5" 5" po/5" - 60
» Medium-grained, silty, tan, Losing 30-40%
quartz sand. water 90-100'.
53 Drift End day shift,
| 1°5]s 7p°w |- 70 oo .
$S 18" (8" p9-18| - 7. f100.0-128.07 DISTURBED SAND, 5. oo
47 7 Tan, fine-medium sand, scat- Shift
7 tered coarse; angular-subangu- Drill rate
:j lar wiFh.scattered subround; greater than
Ny quartzitic, loose. 1 ft/min in
- 80 [104 third gear
J:] |Attempted SPT @ 110'. AW rods |jpots,5%
I would not stop @ 110'. Added
1 rods. Finally stopped at 128°'.
N Dropped with no resistance 'til]
by 128" Took SPT @ 128'. NC rods
- 90 f201 went to 115' before drilling
4 was resumed. ' Drilling fluid|
1 ‘ shows little
a1 loss. Return
15— 1 good .
1" "e " . 1
o5 2 127p0/6" Drife | ) 178.0-200" SAN MATEO FORMATION |
2> | 671 650/6] 0°43"S 40°E|~100 Same as 80-100' with scattered [y, appreciable
) siltstone lenses. 128"' Dark drilling mud
gray, sandy silt; moderately loss to 150°'.
dense (smells organic). Sample
Drid tube was full. Possibly blow
rifit " .
sS 13" 0" |s0/3" counts for last 6" were high
0°43's -110 Pbecause of this.
130.0" Tan, fine-medium sand;
scattered coarse, well com-
pacted.
=120

88 = SPLIT SPOON; ST =

D = DENNIBON; P = PITCHER; O = OTHAR

SHELBY TyBE;

8ITE

HOLE NO.,

6B-4

H&CF 19-2

Unit 2 Well 6




PROJEZCY

408 NO,

SHEETY NO,

HOLE NO,

|GEOLGGIC DRILL LOG SONGS Units 2 & 3 | 10079 |3 er 3 | 6B-4
FA R
EE if E § E E’ P‘s;’EAE;ssiu:RE g NOTES ON:
HEHHRE N . cevarion| | 3 |3 waven sevesy
:g . : H : =:z =g . 5 ;- . E . s s DESCRIPTION AND CLASSIFICATION pufesmpiatd b
;05,‘;?“; 2:§!‘=: .!.53 e : M DRILLING, ®TC,
Rk HEH I ERE R i T °
SS [4"| 0""50/4" Single Shot
Record
$S | 4" 4"|50/4" gffgfs 0wl 130
Tan, fine-medium sand; scat- Drill rate
tered coarse; angular—subround;greater than
quartzitic. Sample not well 1 ft/min in
compacted. third gear to
200",
SS | 5"] 0"[50/5" ~-140
Used 5 bags
Revert (5 tubs)
from 100-200"'.
SS |4"] 0"]50/4" gfﬁjpss 40°W| =150
Drill mud
flowing from
NC casing afte
completing
drilling and
SS 14" | 4"|60/4" 1-160 11903 prior to SPT
Tan, fine-medium sand; scat- [t 200°'.
tered coarse; angular-subangu-
lar; some subround; quartzitic.
Sample moderately compacted.
ss |3"]9"|50/3" 3’525 ":s 5°W/-170 P00
~ Bottom of Hole: 200' Hole grouted
] Elevation: -170' 6/5/78 on
n Tremie grouted hole with 1:1 swing shift.
. cement & water by volume and
i 0.94 lbs. Intraplast per sack
A of cement.
- Total take was 46 sacks.
]

88 = SPLIT BPOON; ST = aMELBY TUBE;

D = DENNISON; P = PITCHER; O = OTHER

SITE

Unit 2 Well 6

HOLE NO.

6B-4

H&CF 19-2



GEOLOGIC DRILL LOG

108 NO,

. SONGS "~ Units 2 & 3 10079

SHMEET NO, NOLE NO.

1 or 1 6B-5

' Unit 2 Well -6 S 20 + 96.28/W 2 + 27.22 90° —
BEGUN COMPLETED DRILL MAKE AND MODXEL MOLE 51X ([OVERBURDEN{FT.)iROCK (FT)) ToTALDEPYTN

6/13/78|6/13/78

eRittEr PC Exploration
C. Baker/ R. Holt

Joy SH Truck NC -

- ——— | 8.0'

CORE RECOVERY (FT./%)

SAMPLE B

0 _—

EL. TOP OF CASING

GROUND &L,

30.0'

OEPTH/EL, GROUND WATER

25.0'/5.0'

DEPTH/EL. TOP OF ROCK

1404#/30"

SAMPLE HAMMER WEIGHT/FALL

CASING LEFT IN HOLE: DIA./LENGTH

None

LOGGED BY:

P. Yen

SAMPFLER TYPE
AND DIAMETER
SAMPLER ADVANCE,
LENGTH CORE RUN,|
SAMPLE RECOVERY,
CORE RECOVERY
SAMPLE BLOWS

. Nt
PERCENT CORE

RECOVERY N

LOSS
IN
G.” M,
PRRSSURE
PS5,
TIME
IN
MINUTES

ELEVATION

FT

DEPTH
GRAPHIC LOG

SAMPLE

DESCRIPTION AND CLASSIFICATION

NOTES ON:
WATER LEVELS,
WATER RETURN,
CHARACTER OF
ORILLING, ETC,

o
q
)

s

0.0-2.5" FILL

Hole drilled on

I S .

NN

2.5-8.0' HARD GROUT

day shift.

Drilled with
4-1/2" rock
bit to 8.0'.

20

10

- 30

- 40

1

=
o
1

| S I N IR

| I T S B I |

(8]
(=)

P
(@]

Y U S W N W O I U T W O B A I R N B B A

o]
[en]

1

IO TS W |

~J
(e}

Bottom of Hole 8.0'

Pulled surface casing and back-
filled with sand.

While reaming
hole to place
4" surface
casing, en-
countered soligq
material @ 3.5
Unable to ad-
vance _4.3"
casing after
30 minutes
drilling.
Harsh drilling
action and
rough vibratios
indicated poss
ble steel en-
countered @
3.5,

Moved to set
up 12" plant-
north of pre-
sent position.

s = SPLIT I'éON; ST = SHELSY TuBK:
D = DENNISON; P = PITCHER; O = OTHER

T

Unit 2 Well 6

HOLE NO,

6B-5

H&CF 19-t

1]



H&CF 19-1

GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 |1 = 3 |6B-54
Unit 2 Well 6 S 20 + 94.90/W2 + 26.90 90° —
BEGUN COMPLETHD ORILLER PC Exploration Dl"lLL MAKXKI AND MODEL HOLE BIZE OVIRIURD!N(FTJ ROCK. (F‘I’.’ [TOTALDEPTH
6/13/786/14/78 | C. Baker/R. Holt -Joy SH Truck |NC 5' 195' 200"
CORE RECOVERY (FT,/%) CORKX BOXES|SAMPLES [#L TOP OF CASING |(GROUND EL, DEPTN/EL, GROUND WATER DEPTH/EL, TOP OF ROCK
-— -~ |13 |  =—- 30" 25.0'/5.0" 5.0'/25.0'
SAMPLE HMAMMER WEIGHT/FALL CASING LEFT IN MOLE: DIA./LENGTNM LOGGED BY ! .
_140#/30" None P. Yen/B. Hebbron
.,.,55:’.,. v WATER
SeiElyi3(s] 2 |5y CFRESSuRe 3
": H z 8: . vE TESTS 1 4 | . WATER LEVELS, .
:5 < M : g u.z ;: ] : P ELEVATION : ! ; OESCRIPTION AND CLASSIFICATION WATER RETURN,
doldlz].le g (Yol g1 321w o : I le CHARACTER OF
53:"51': 3 E:vés‘: E: 553 : H DRILLING, ETC.
R ° ¢ il pT | FT]|°
Single Shot 1-+110.0-5.0" FILL, Primarily sub- Hole started of .
Record angular quartz sand. swing shift. :
_Advanced hole o
5.0-28.0" SAN MATEO FORMATION[10' with &.3"
Tan, fine-to coarse-grained, casing with
ss | 5"'5"|50/5" 20 subangular to subrounded, roller bit. Ad-

' silty, slightly iron oxide vanced 10-28"
stained, well compacted quartzjysing NC rods
sand. and carbide bit.

Driller using
Drift Revert additive
SS 4-5'4.5”50/4.5" 005|S 500w 10 in the drill
water. Mixed
1/2 sack Revert
@o'.
Changed to roller
e bit @ 28' to ad-
0 30:7 28 ._0—46.0' GROUT, Portland vance hole thr ugh
_/// cement grout with 1/4" minus |cement. Changgd
:/// aggregate. to carbide bit|@
:/// 46.0'. Communit
—;;; cation through
prife | :/ 6B-6 @ 46' be-
0°5's sio°w | - 10 40;/// neatb grout ?ap:
-/// Continued drilling
j/// Drilling rate
: :<;ﬁ in grout 1'"/mif.
<-4 ; Drilling rate
I P O i compacted, o o PP lin sand 028"
- 20 | 5031 45.0-60.0" SAN WATEO FORWATTON'S770 1°
Tan, fine- to coarse-grained, , ’
Very little
subangular, well compacted,
silty, predominantly glassy water loss 0--
> 48'. About
quartz sand. o
- Drilft Zgé6g?ter loss
(o] 1 [+] - .
ss 18"15"|20-17 O 108 |60°W - 30} 607 60.0-80.0' DISTURBED SAND
37 ] Tan, fine- to coarse-grained,
g subangular, well compacted,
-4 silty, predominantly glassy
1 | quartz sand. '
- 40 7O 0! s
S8 = SPLIT SPOON; ST = SHELBY TUBE; ure HOLE NO.
O = DENNISON; P = PITCHER; O » OTHKR Unit 2 well 6 6B_5A



PROJECT

JO8 NO,

SHEET NO,

HOLE NO,

GEOLOG'C DRlll I.UG SONGS Units 2 & 3 10079 |2 s* 3 | 6B-5A
e 85 ti2]e o |  waTer
w3 H W3 - Y PRESSURE 4 NOTES ON:
tE|s|%la] > 9 |19 TESTS g » WATER LEVELS
¢= °S 3 8 . b » e oN £ v la WATER REYURN
wel“ol¥lo)luz|t2 H o | wLEVATI Y s | DESCRIPTION AND cCLASSIFICATION ’
"2 € HEE .8' - i Salw 'l_ » E : CHARACTRER OF
;2255.; 2=;!‘ 2 !!3 o : H DRILLING, ETC.
SHIHH RN IR T
ssi8"l5" [6- Single Shot I Mixed 1 sack
67 Recor T Revert additivp.
13 <. @ 60' and 1 sark
By @ 70°'.
. orif T Driller reporth
rixt u) -|denser sand @
SS 4.54.550/4.5 o ] o _ ° X .
'0 1p°S BO"W - 50 ) 80 80.0-200.0' SAN MATEO FORMA- |/5'. Drilling
TION, Tan, fine-to medium- rate 46-75' is
grained, well compacted, quartgl-1/2'/minute.
sand. Drilling rate
75-90' is
, o
SS |2' om 5O/ 2" 1 /mlnute. )
/ - 60 20 Water loss 60-
90' is 40-60%.
Communication
from 6B-6
Drift accounts for 70%
ss 4" B" |50/4" O°10'SW ~ 70 food ' of return water.
(Exposed Fine-to
F1lm?) medium-grained, subrounded
quartzose sand.
SS 13" (3" {50/3" - '
80 110 -qSlightly finer grained, well
compacted.
}lﬂ " 50/3lJDrift End swing shift.
8S 12 |3 2] 0°510'SW |- 90 120 Yell hiefly flne—srained
ellow, chiefly fine-grained, Begin day shiff.
quartzose.
° Losing 90% mud
drilling below
Y : 110' but in-
11" 'g" , -100 130 c . . creased return
SS 50/5" : Flpe grained, silty. to 50% at 115'
Driller reports
harder drilling
122'. Drilling
. ., |Drifit _ rate 1'/minute
58 |37 |0" [50/3" | ges gy -110 140
-120 150

88 = SPLIY SPOON; ST = SHELBY TUBE;
D = DENNISON; P = PIYTCHER; O = OTHER

SITK

Unit 2 Well 6

HOLE NO.

6B-5A

H&CF 19-2



PROJECT

JOB NO,

SHERT NO,

HOLE NO,

[GEOLOGIC DRILL LOG

1]

ple.

to

SONGS Units 2 & 3 10079 3 °r 3 | 6B-5A
>
EE : E E E E E’ P!'rEAEs.;s:“J:RE 8 NOTES ON:
HEHHHE M T ceevareon| E | 3 |8 wores Tevee,
:'g : : : = E! :8 : ' ;_ " : E. E H OKUCRIPTION AND CLASSIFICATION :::::c:::tl::.
AFHEHE R AR 3
NEHHEI N t !l )T | FT|°
SS[L.5| 1"|50/1.5 Single Shot Light yellow fine-grained Lost 500 gal.
Record quartzose sand. mud 150-160"
then 80%
return.
Drift' Driller report
SS 5.5/ 0"[0/5.5 0°15'SW -130 L normal drillin
conditions.
SS 4" 3" 50/4" _140 o
Coarser grained, some iron Continue to
staining. lose mud then
80% return.
180'-unable to
. place sampler
gfiE$SW -150 to bottom of h
Probably cored
hard silt zohe
and part fell
bottom of hole
" d End day shift.
SS |2.50'"p0/2.1 -160 a
Begin swing
shift.
Performed
gyroscopic
Drift survey of hole
SS |5"15"bh0/5"| 0°10'N7D°W ; =170 [2004 - — 0--200"'.
. Tan, silty, fine- to medium-
] grained sand. Hole grouted
N 6/14/78 on
- Bottom of Hole: 200" swing shift.
i Elevation: -170'
N Grouted hole by tremie method
. with 1:1 (cement:water mix) by
p volume and 0.94 1bs. Intraplast
N per sack of cement. Injected
e 68 sacks of cement. Two
] additional sacks wasted.
83 = SPLIT SPOON; ST = SHELBY TUBE; sire woLs No.
D = DENNISON; P = PITCHMER; O = OTHER . Unit 2 Well 6 6B-5A

H&CF 19-2



)u) .

GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 |1 e 3 | 6B-6
SITK COORDINATHES ANGLE FROM HORIZ, |BEARING
Unit 2 Well 6 S 20 + 91.28/W2 + 27.22 1 90° —
suGuN COMPLETED owu.u.lnPC Exploration DRILL MAXE AND MODEL MOLE 5128 [ovERBURDEN{FT.}|ROCK {FT} TOTALODEPTH
6/9/78 |6/13/78 C. Baker/R. Holt Joy SH Truck NC 10’ 190° 200
CORE RECOVERY (F‘I’.I‘) CORE BOXES|2sAMPLES KL, TOP OF CASING GROUND EL, DEPTM/EL, GROUND WATER DEPTYH/EL, TOP OF ROCK
- --- |16 -— 30 25'/5" 10'/20"
SAMPLE HAMMER WEIGHT/FALL CASING LEFT IN MOLK: DIA,/LENGTM LOGGED BY:
1404#/30" None M. Salem/B. Hebbron/P. Yen
vel 852l & WATER
TIHHHAEEREN PRESSURE 0
rolaielal2]8 (%« TESTS o |, NOTES ON:
x ¥ 2 o 38 a: »-',‘ w ELEVATION E v & DESCRIPTION AND CLASSIFICATION WATER LEVELS,
ﬁs . ViFlu|juwzizg | : : H 3 w;\*r:n nu:un:_
a0l ulZiu|®l d°|8vlw g 232 |w_r H i e CHARACTER O
so :SJH: :: 35‘ v 31z2 < |® DRILLING, ETC.
R I R : s
a8 C FT FT
Single Shot .',‘ 0.0-10.0" FILL, Mainly SAND |[Hole started o
Record 1.°.] |with angular gravel and some [day shift. Ad—T
I.°.] |silt. Poorly graded, tan, vanced hole O0-
+ - { |dense to very dense. 10" with Roller
1% bit/water. Set
' 142_ " 2 10' casing (4
SS|11] 6750/5 0 10.0-28.5" SAN MATEO FORMATIONMix 1/2 sack
Tan, medium- to coarse-grained,|Revert @ 10'.
well compacted quartz sand., Advance hole
with NC rods/
coroide e
§5]10'| 5'50/4" 0°¢’ 10 nd bay onitt-
Start swing shift.
10-28.5"' 100%
water return.
Rock bit from
' : 28.5-44", NC/
- 1 b
0 30742857440 GROUL, Lems of  lcarpide bit frpm
:/ wea groute san at . . 44_200' . Lost
:/// 200 gallons frpm
- / 44-50" .
Drift 1;;;
0°3'N §0°u|- 10 40-%
-// End Swing Shiff.
4 44.0-200.0' SAN MATEO FORMA~ |(Begin Day Shiff.
TION, Tan, fine-to coarse-
39-48 grained, well compacted, silty,
SS 16.5(12 |50/4.5 - 20 50 iron oxide stained, quartz sandLosing 50-657
!w1th scattered nodules of sand ) .
it. Neirculation
si from 50-70".
Tan, fine- to medium-grained
ciley, owamgular, ell con
ss |10"10"50/4"| 0°3'N 30°E|- 30 |60 4 : Mixed 1/2 sacK
Revert additivie
@ 60'
Mixed 1/2 sack-
- 40 |70 Revert @ 70°'.

88 = SPLIT SFOON; ST =

SHELBY TUBE;

D = DENNISON; P = PITCHER; O » OTHER

TE

Unit 2 Well 6

MOLE NO,

6B-6

H&CF 19-1



PROJECTY - ‘ JOB NO, SHEET NO, HOLE NO.
L SONGS Units 2 & 3 10079 |2 o= 3 | 6B-6
u HE e WATER
HEHEHE s wores 0w
i i 2'3 E v :_! ’:'E | E a| sLevamon| ¢ g ; DESCRIPTION AND CLASSIFICATION waATER mETURN,
Jol€¢z k|43 wy)® gl 3w o i CHARACTER OF
;0553'; 2:3!‘ ¢ !52 e < s DRILLING, ETC.
=:§§§§=:J'°E‘hiFT FT| ° :
5SS MUS] 8" K5~ "1 Single Shot | Silty sand; tan, fine- to Mixed 1/2 sack
50/ .5 Recor medium-grained. Revert additivie
@ 70" & 80'.
-Drilli7g';ate
. N is 1-1/2"'/min.
o o w| Drift , 70-150" .
Sandy silt nodule, micaceous, {Water loss of
iron oxide stained, tan-gray, {over 50% (up
friable. : to 657%) continues
70-150', Drilller
continues to
SS 3" 3" |50/3" - 60 ' _ use Revert to
Sandy silt nodule, gray and keep hole open.
tan, friable.
ss [2" |0" 50/2" Drife
0°5[N 25°W | - 70
SS 2" 2" 50/2" _ 80 ‘ . .
Tan, primarily medium-grained, |Mixed 1/2 sack
subangular, silty, quartz sand.of Revert addi}
tive @ 110' &
140°'.
Drift
S8 121 12" 50/2"| gespy 35°W | - 90 . L .
As above, but fine-medium- Additional NC
grained sand. drill rods
brought to sitle
@ 1930 hours.
Ss 2" |2 bo/2" -100
Primarily tan, silty quartzitig
fine-grained, subangular sand.
]
SS |2" jo" po/2" -110
"|Mixed 1/2 sack
~120 Revert @ 150°'.

88 = SPLIT SPOON; ST = SHELBY TUNKE;
O = OENNISON; P w PITYCHER; O = OTHER

SITE

Unit 2 Well 6

HOLE NO,

6B-6

H&CF 19-2



LOGIC DRILL LOG

PROJECT

JOB NO,

SHEET NO,

HOLE NO,

GEO SONGS Units 2 & 3 10079 3 e 3 6B-6
>
EE gi E ,:, 3 :, PRESSURE 9
44 ,: ol 219 8. TESTS ] » NOTES ON:
«3(Qoly R .S [ | ZLEVATION H v id WaATRR LmVELS,
55 x Vig|{u|uwXlzg [ M : FHIRE] DRSCRIPTION AND CLASSIFICATION WATER RETUAN,
I HME .',"-:" a; :1; H Lofe c:nmxco'rml'or
:gi‘lg-::! ==3_; :‘ ;-! El DRILLING, ETC.
L] ;5 g 8 » s £ 3 FT
Ss [ 2" [2" [50/2" Single Shot Tan, medium-fine-grained, siltylDrilling rate
Record quartz sand. 1-1/2"'/min.
150-180"'.
Water loss 50-
607 @ 150-180",
SS | 2" 2" |50/2" ~130 N Driller con-
Medium- to fine-grained sand. |[tinues to ad-
vance hole wit
Revert additivp,
making good pr
gress 150-180'
Ss j1'"|1" [50/1" -140 , End Day Shift
Medium-grained, silty sand, Begin Swi Shhift .
poorly graded, well compacted. egin owing pit.
150-180"' Mud
circulation
SS 4" 3" 50/4" gE:JL.j)t':Nw _150 a 904.
Dense, medium-grained, silty
sand, quartzose.
Ss |2"2'"|50/2" -160
] Medium- to fine-grained,
beige color sand.
55 | 2" |1 [50/2"] geybt 170
g Bottom of Hole: 200" Hole grouted
] Elevation: -170' 6/13/78 during
h Eastman gyro survey conducted.|day shift.
S Tremied cement grout backfill.
i Water:cement ratio 1:1 with
J 0.94 1lbs. Intraplast additive
: per sack. Total injection:
i 16 sacks.
88 = SPLIT GPOON; ST = SHELGY TuBE; sre HoLE No. '
D = DENNISON; P = PITCHER; O = OTHER ) Unit 2 Well 6 6B-6

H&CF 19-2



PROJECT

SONGS Units 2

408 NO,

& 3

SMEET NO,

HOLE NO,

GEOLOGIC

DRILL LOG

10079

1l o 3 6B-7

sITE

Unit 2 We

COORDINATES

11 6 S20 -+

89.50/W2 + 33.50

ANGLE FROM HORIZ, |BEARING

90°

BEGUN COMPLETED

ORILLER

PC Exploration

ORILL MAKE AND MODEL

HOLE sIZR

ovErRBURDEN(FT}

rock (FT.) ToTAaLDEPTH

6/22/78

6/23/78

C. Baker/R. Holt

Joy SH Truck

NC 3.0'

197.0"'

200.0'

CORE AECOVERY (FT /%)

CORE POXES|SAMPMLES

16

EL. TOP OF CASING

GROUND ®EL,

30'

OEPTH/EL, GROUND WATER

25'/5"

DEPTH/EL, TOP OF ROCK

3'/27"

SAMPLE HAMMER WEIGHT/F

ALL

CASING LEFT IN MOLE: DIA,/LENGTH

LOGGED BY:

1404/30" None B. Hebbron/P. Yen
vEl: WATER :
NARH HE 3 r PRESSURE 0
SIHHE N .Ca RN ST e,
:z 2 8 gz ::z ;:,: : o | ELEvATION 3 v ; DESCRIPTION AND CLASSIFICATION WATER nu?un:.
HHHEHE R Rl Snasncen or
o de | d|B13 jep|loZa| v 223 &
CHHHHHE R R LN - o
HEHHH £ FT |FT
Single Shot 1°.°110.0-3.0"' FILL, And gravel Hole started o
Record I railroad ballast). ‘ day shift. Ream
3.0-21.0" SAN MATEO FORMATION. |4 .3" diameter
Yellow, compact, poorly cementedcasing to 20'.
sub-rounded to well rounded, Drill with water
28-39 ' 20 very quartzose sandstone. and very little¢
SS16"|3" 150/4" mud. 100%
circulation.
Drilling rate
normal-1"'/min.
4l Drift Broken core
SS{9" 2" [50/3"| 0°10'SE 10 barrel tooth-
¥/ A 121.0-43.0" GROUT, Gray, hard |t ishing.
:;;; cement.
:;;j End Day Shift.
0 30-///
:;;j Begin Swing Shjft.
:/// Slow drilling
-,/// through cement
Drift E;;; 1'/10 minutes.
0°5's3p°w |- 10 40:;§§
v/
43.0-60.0" SAN MATEO FORMATIONDrilling rate
Tan, predominantly fine- to 43-70" about
48— medium~grained, silty, dense, [L'/minute.
SS 19" 8" |50/3" - 20 subangular, quartz sand. Very little
water loss 30-
70'. Mixed
1/2 sack Revert
additive @ 60
11- Drift - 30
SS 18"15"(16~-19 O°25'SBO°W 4. 60.0-80.0' DISTURBED SAND,
35 v By Tan-brown, fine- to medium-
oy grained, friable, poorly com-
42l |pacted quartz sand.
- 40 (704

S8 = SPLIT SPOON; ST = SHELEY TUBKE;

O = DENNISON; P = PITCHER;, O = OTHER

ATK

Unit 2 Well 6

HOLE NO,

6B-7

H&CF 19-1



B

H&CF 19-2

: - PROJECT . : JOB NO, SHMEEY NO, MOLE NO.,
GEOLOGIC DRILL LOG | SONGS Units 2 & 3 10079 |2 o 3 | 6B-7
- -5
. K>, WATER
HEHHH | & BTEL Wi,
:; :3 HIM :! ;E Ll o mrevaTioNn E g i DESCRIPTION AND CLASSI®ICATION :::::c:::”::v
;‘:;E;:; EEE!: 5: ;.!E o E s DRILLING, ETC.
S EHHE R R R A  Fr e
SS |18'118"|8~- Single Shot -k Same as above except predomi~ |Drilling rate
10-11 Record - nantly medium-grained sand. 70-130" is
21 e 1-1/4 to 1-1/2
4 per minute.
Drift T
SS | 5" 0" |50/5" 053 - 50 |801 Water loss 70-
+ 80.0-200.0" SAN MATEQ FORMA- |130' is very
TION, Tan, predominantly fine- |little.
to medium-grained, silty, very :
dense, subangular, quartz sand|
SS [3"13"|50/3" - 60 o
Tan, medium-grained, silty
quartz sand.
Drift
11 " |
S5 |37)07150/3% gests gpew |- 70 oo
1" " 1
SS | 373" |50/3 - 80 103l : ‘ .
8 Tan, medium- to coarse-grained,
silty, slightly stained, quartaz
sand.
v oy Drift
SS 5.5/4" b0/5.5 1 0°10'N P5°W| - 2 v
O"10°N 25°W %0 120 ‘iTan, silty, predominantly fine-
grained, slightly stained quartz
sand.
42~ End Swing Shift
SS 9.5p.550/3.5 -100 130 ;
Same as above but predominantly . .
. X Begin Day Shift.
medium-grained.
Nearly 100%
water return.
50~ |Drifit _ Drill te i
nig " 0°10"'NW -110 140 rill rate 1is
SS 11716 150/5 Medium-grained yellow silty 1 foot per
sand. minute.
-120 150
S8 u GPLIT SPOON; 8T = SHELBY TusE; sire R HoLE NO.
D = DENNISON: P = PITCHER: O = OTHER Unit 2 Well 6 6B-7



&

: PROJECY JO8 NO, BHMEKET NO, HOLEK NO.
GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 |3 o= 3 [6B-7
THHETN WATER
HEHEHHH s . T e,
“g gg M AR U; H RLEVATION £ v |d N\ WATER RETURN,
¥ < ] H '~: ;o . ] s : Y ; H DESCRIPTION AND CLASSIFICATION CHARACTER OF
:a:x..:~lg_= 3|2 .:" 5 L |« DRILLING, ®TC,
HEHHHER BRI £ |
BT R ¢ i
2" (2" [50/2 Single Shot
SS 0/ Record Good water
return.
5512.52.5bp0/2  Drift
.52, /2.5 no1ht _
071D NW 130 "] Yellow, medium- to coarse-
grained quartzose sand.
SS 3" 2"i50/3" -140
Silty, chiefly medium-grained. Normal drillin)
rate.
S§s 2" 2" |50/2" Dripc
0°5!NW -150 . . .
Medium- to coarse-grained,
coarse-grain predominantly;
very quartzose.
Ss | 2"j2" [50/2" -160
Same as above with grain size
to 1/4".
' Drift Slightly more silt.
ss |2"]2"[50/2"] geq _170_| ey

toa ol by rg brvr e b g g by

Bottom of Hole: 200'
Elevation: -170'

Conducted Eastman gyro survey
of hole. Tremie grouted hole
with cement grout. Water-
cement ratio 1:1 with 0.94 1bs.
of Intraplast additive per
sack.

Hole grouted
6/23/78 on day
shift.

ITHE
88 = SPLIY SPOON; ST = SHELBY TUBEK; b

O = DENNISON; P = PITCHRR; O = OTHER

Unit 2 Well 6

HOLE NO.

6B-7

H&CF 19-2



GEOLOGIC DRILL LOG

PROJIECT

108 NO,

10079

SONGS - Units 2 & 3 1 or

SNMEET NO.

HMOLE NO,

1 | 6B-8,

6/15/78

6/15/78

PC Exploration
C. Baker/ R. Holt

Joy SH Truck | NC 1.0'

Unit 2 Well 6 520 + 93.78/W2 + 37.55 90° -
sEGcun COMPLETED [DRILLER DRILL MAKE AND MODEL HoLE size [overauRoEN(FY)[ROCK (1)

TOTALDEPTH

1.0'

CORE RECOVERY (FT./%)

CORE BOXES

SAMPLE S

0 -

EL. TOP OF CASING

GROUND H\,

30.0'

DEPTH/EL, GROUND WATER

25"/5"

OEPTH/EL, TOP OF ROCK

SAMPLE HAMMER WEIGHT/FALL

CASING LEFT IN HOLE: DIA./LENGTN

LOGGED BY:

"
140#/30 None B. Hebbron

wel 015122 ] « WATER
Ay : [ 3 : : 3 « » PRESSURE 1]
:: N HE S 8‘ TESTS g v NOTES ON:

/0 g vjola. w T 4 WATER LEVELS,
:‘ < v M U .z ;> "] " ELEVATION : (-) & DESCRIPTION AND CLASSIFICATION WATER RETURN,
dplel | HIEF: ulle o g . e ¥ I z 5 : CHARACTER OF
tolYiklYla HE ] oz f v lzzo o FE ORILLING, ETC,
gz bidldie| g |gE QLRSI 2 N :
Ve |l 3igi{3o]|w Y ol e 3 e

HHEE :

[ T U RN ST I N TR NS BN S

JlLllllJllllllllllllllllllllllllllllllllllllll

Drill hole commenced at plan-
ned location but encountered

a rail obstruction at 10 inch
depth. Moved drill rig 1 foot
plant east.and started hole
6B-8A.

Hole drilled
‘lon day shift.

3% = SPLIT SPOON; ST = sMELSY TusKk;
© = DENNISON; P = PITCHER; O = OTMER

STE

Unit 2 Well 6

HOLE NO,

6B-8

; .

H&CF 19-1




HB&CF 19-1

g ’ PROJECT jon NO, SHEET NO. HOLE NO,
GEOLOG'C DR“.I. I.OG SONGS Unit 2 & 3, 10079 1 or 3 6B-8A
SITE N COORDINATES . ANGLE FROM HORIZ, [BEARING
Unit 2 Well 6 560 + 93.60/W2 + 36.50 90° -——
mEGUN . [comrrLETED [DRILLER PC Exploration DRILL MAKE AND MODEL HOLE 8128 ([OVERBURDEN(FT.)IROCK [FT) TOTALDEPTH
6/15/78/ 6/16/78 (., Baker/R. Holt Joy SH Truck | NC - ——- 200"
CORE RECOVERY (FT./‘, CORE BOXES|SAMMES |EL, TOP OF CASING GROUND €L, DEPTH/EL, GROUND WATER DEPTM/EL. TOP OF ROCK
— - 10 - - 30' 25'/5? -
SAMPLE HAMMER WEIGNT/FALL CASING LEFY IN HOLE: OIA, /LENGTH LOGGED BY:
140#/30" None P. Yen/B. Hebbron
W T >
EE’ % s E E g E’ P:IE:S-IS-EJT?E 8 NOTES ON:
;;‘ § g 8 é ;: :E T.‘sTs ELEVATION E : ? DESCRIPTION AND CLASSIFICATION WATER LEVELS,
HME :’g sFEel, 4|80, 8 P E TR
;nﬂsﬁu; g: szl a3z o < |w ORILLING, ETC,
Silajzia|8ls TS| Ee RO 2] S
b IEE B FT FT
Single Shot 1-+] |0.0-5.0" BACKFILL, Upper fill | Hole begun on
Record J.7.] [sand. day shift.
1.0 Hole is 1'
4+*11 {5.0-10.0' DISTURBED SAND plant east of
o ' proposed hole
20 10 Joe- : Hit obstructign
// 10.0-43.0" GROUT CAP at 10".
:/ Hole advanced
_‘/ with tremie
—/ rock bit to
:/ 20'. Set 4"
10 20:/ casing. Drill
-/ from 20' in
:%, with NC casing.
Drift at 26 —/ Suspected crooked hole.
0°0 :% \
0 [303 /
Drift ;/ End Day Shift
0°20'N 65°E|- 10 40-/ '
:% Begin Swing Shift.
J.--] 143.0-84.0" DISTURBED SAND, Start losing
7l [Tan to black, medium—- to coarse-water at 43.5.
1.} igrained sand. Poorly compacted Driller used
3- ] |Revert staining, slightly silty] carbide bit &
ss 8" 2'15-3 - 20 50:-_:::to almost no silt. Loose to reamed 4.3"
8 1.2 medium dense. casing 12-43'
T Drilling rate
j: :' 50-70' 1-1/2"'
el per minute.
: 10- |Drift : I Lost 507 retugn
ss f18"| 6"13-14/0°23'N JO°E|- 30 160+ :ih water 40-70":
27 I
- 40 17071 -
$S = SPLIT SPOON; ST = SHELBY TuBK; sITR HoLE NO,
D = DENNISON; P = PITCHER; O = OTHER i Unit 2 Well 6 6B-8A



B

[GEOLOGIC DRILL LOG

It

les

SONGS Units 2 & 3 10079 2 or3 6B-8A
NEHEE TR .
AN EIEREY TESTS ° NOTES ON:
'= 2: 2 8 . :: u RLEVATION H v : wATSR LEVELS,
Y LV H ur Lo, €.l E . HE T DESCRIPTION AND CLASSIFICATION :::::c:::u::'
;:E§E= ; gs_o:!! =: "’_'!2 e E : ‘ BRILLING, ETC,
I EHHEIERE N R 1 Fr [FrT|°
SS[L8"L0"[12- |Single Shot -.f: Tan, medium-grained silty Driller con-
15-13]__Record 1.l | quartz sand. tinues to lose
28 . 40-60% of retu
i water. Mixed
DriFt 1. 1 sack of Reve
6— oahy onl _ 4 @ 80°.
ss pg"psnfy-11 | 03PN PO°E = 30 | 807 Drilling rate
18 3. 70-150' contin
. ; - \
"1 |84.0-200.0" SAN MATEO FORMA- iuiﬁe per
TION, Tan, fine-to coarse-~ :
grained sand, containing minor
S8 p.5p.530/5.3 - 60 | 90%:jm silt, slight iron oxide stain-
ing and is primarily subangulat
quartz sand. Sample @ 90' is
fine-grained and silty.
Drift !
" " [} A
S8 |57 |07 50757} ge3fhry hseE| - 70 [1ood
" g
SS h.5[0" 50/4.5 - 80
Drift |. X
" " 1 | -
S5 | 571 07150/5 9oz N po°g - 90 [1203: 4
, : Mixed 1 sack
Revert additiv
@ 120°'.
Losing 60%
4l return water
SS 9" 0" 50/3! _100 70"150'.
No sample re-
covery due to
extremely
dense materialls.
" " 11 Drift :
88| 3"10"150/3" 0°10'N 65°H -110 [L40
End Swing Shif

88 = SPLIT SPOON; ST = SHELBY TUuBk;

D = OENNISON; P = PITCHER; O = OTHER

SITK

Unit 2 VWell 6

HOLE NO.

6B-8A

H&CF 19-2
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. PROJBCT R ) 108 NO, SBHERT NO, HOLE NO,
OLOGIC DRILL LOG SONGS Units 2 & 3 10079 | 3o 3 | 63-8a
2|2 .
T HERRATAEE S, .
FEHHHER L0 | &l EOTER s
HH < ] E M ::! ;: ' 8| suevaTion| T v i DESCRIPTION AND CLABSIFICATION wATER mETURN,
=l o ] 1] ] L |3 ARACTER OF
fo(uz|ejE| @ 80|84 ail¥ses o P ES ::uuuo gTC
’ﬂ;‘;f:l g:g!s :: .!_.3 L , .
== ;; 2 8 : ! ° E i FT FT o
ss| 2" 2"[s0/2'""|Single Shot Dense, fine~grained silty Begin Day Shif
Record sand. Continue losin
50-60% mud
return.
55| 4" 2"l5=/4"| 0 o ~130 ‘
Light yellow, quartzose, sub-
rounded sand, dense.
Ss| 2" 0"|50/2" '
~140 Rate of drilling
50-60 seconds
per foot.
ssp.s|2"p0/2.5 SN | |
Very quartzose, medium~- to Continue losing
coarse-grained sand. mud . '
SS | 2" 2" 50/2" -160 .
Silt, gray;quartzose, well
compacted.
Drift
85 13" 2"50/3"| getboeg | 170 | |
4 Bottom of Hole: 200' Hole grouted
] Elevation: -170' 6/16/78 on
1 Eastman gyrosurvey conducted. day shift.
7 Hole tremie grouted with 14
] sacks of cement at 1:1 water:
3 cement ratio and 0.94 1bs.
4 Intraplast additive per sack
] of cement. '
]
88 = SPLIT SPOON; ST » BHELSY TUBEK; sire HOLE NO.
O = DENNISON; P » PITCHER; O = OTHER _ Unlt 2 Well 6 6B-8A

H&CF 19-2



GEOLOGIC DRILL LOG

PROJECT " {s08 ~o.

SHEET NO,

MOLE NO,

D = DENNISON; P = PITCHER; O = OTHER

Unit 2 Well 6

6B-9

SONGS Units 2 & 3 10079 |1 o 3 | 6B-9
STE COORDINATES : ANGLE FROM HORIZ,.|DEARING
Unit 2 Well 6 §20 + 97.50/W2 + 34.50 90° -
BEGUN CO'MFLITID DRILLER PC Exploration DRILL MAKE AND MOORL HOLK siZ® ([OvErRBURDEN(FT.)|ROCK (FT.} TOTALDEPTH
6/20/78 6/21/78  C. Baker/R. Holt Joy SH Truck | NC | 1.0 199.0' | 200"
CORE RECOVERY (FT./‘) CORR BOXES|SAMPLES |KL. TOP OF CASING GROUND &L, DEPTH/EL, GROUND WATER DEPTM/EL, TOP OF ROCK
— ——— 16 ——— 30.0' 251/51 ll/29|
SAMPLE HAMMER WERIGHT/FaLL CASING LEFT IN HMOLE: DlA./L‘NﬂTN LOGGED BY:
140#/30" None Vincent Richards/B. Hebbron/P. Yen
wel 130152 w WATER
tu 5:;: 3 oe, PRESSURE n
rol>lelo ; 9 b TESTS s S " NOTES ON:
:5 2 8 3 I ":! ;: M « |EtEvATION E v { DESCRIFTION AND CLASSIFICATION ::::: :::::1’
i'ss’x_::;: ﬁgg : §-: "z: .g H ;. CHARACTER oOF
zg ‘l g : : 3 : z g E .’: 3:. E £ g : DRILLING, ETC,
ve;3|glElo]a . of g 3 [
R C FT FT .
Single Shot ' =41 0.0-1.0" BACKFILL SAND Hole started
Record 1.0-15.0" SAN MATEO FORMATION|on swing shift].
Tan, fine-to coarse-grained, Driller reportjed
well graded, subangular to rough drilling
_ . angular, mostly quartz, fri- |first 10'. ,
L3- 20 able, very dense. 0-20' drilled
SS(18"[7" 40-45 with water ‘and
85 5-7/8" tricondg
: rock bit.
4l 5.0-31.0' SAN S s
‘ Foes E 0-31.0° SAND (SW) ‘.’J)’dTan 11 | 20-200" drilldd
prife AN 1n§-dto czarse;gralne s wi | ith water and
13~ P o J-.-.1 | graded, subangular to angular, "
SS18"1L2"[11-10 074p's po'w) 10 zo—ﬁ.kii abundant quartz, very slightly Revgrt. 4.3
21 1:.:.{ | weathered. Medium dense gé?lng set
I (disturbed San Mateo) f
3.1 | Same as above but 0.1' G3 0-15" drilling
D3- 1| grout from 30.8-30.9"'. rate 48 sec/fq.
SS11511L5505.5 0 30", 20-30"' drilled
L4441 31.0-43.0' G3 GROUT with NC casing
;/ 15-31" drillidg
-/Z/ rate 25 sec/fH{.
33- _% 30-43"' drilleg
Ss{t2"n2"{50/6" . - 10 |40 with 3-5/8"
_”‘2 tricone rock
: 43.0-60.0"  SAN MATEO FORMA- | bit. -
TION, Dark blue-grey, medium- 43-200",
to coarse-grained, subangular aqvinggd ho%e
I " to angular. Blue could be from| Wit casing.
SS T 7 150/5 - 20 Revert seepage.
Light grey San Mateo for 4.5"
grades into light tan well
graded SS. :
'12 Drift
- o ks _ .
ss 18"13"[29/12' 0 4¢'S 301607 60.0-70.0"  SAND (SW)
1 60.0'-60.2 Micaceous siltstone
. dark blue-grey with orange
1 oxidation layer grades into
1 light tan at 60.2'. Medium
’ - 40 707 dense zone (disturbed San Mateé.
88 = SPLIT SPOON; ST = SHELBY TUBK; T HOLE NO,

H&CF 19-1



PROJECT - " 408 NO, l?ll.'f NO, HOLR NO,
Uﬁm DR“.L I.OG SONGS Units 2 & 3 10079 2 or 3 6B-9
fﬁgsisi E» P:l%;ssi)nns g |
.’.:>=o;,,. S TESTS ™ :::::t::vm.s
E; 58 § E _:‘;‘ EE " . E_ v : wLEvaTION E g ; OISCRIPYION AND CLASSIFICATION :::::c::‘.m::'.
HEHHAIREHHEHE R RE
==;§§3='=JE°EF5FT FT | °
SS|18'112"59/12"% Single Shot 70.0-200.0" SAN MATEO
Record FORMATION Same as 43.0-60.0'
ss| 6" 6" |50/6" ‘3’5?3?5 - 50
Very dense, silty. No water loss.
SSB.5{3" p0/3.] - 60
Tan, well graded, subangular
to angular, dense.
Drirt End Day Shift,
SS 3" 3" 50/3" 004)'8 - 70
Begin Swing Shift.
SS[ 2" 2" [50/2" - 80
Tan, fine- to medium-grained,
silty, subangular, quartz sand
dense.
40~ | Drift
1l At 1 °92K! ° -
SSL1"| 0"[50/5' 072p"S [75°W 90 Mixed 1/2 sack
Revert additivie
at 120'.
43~
SS11.50"[50/5.5 -100
Drift End Swi Shif
al en " ot wing ifjt.
SS 5 5 50/5 003315_ _llO
! Begin Day Shif]t.
SS| 1" 1"|50/1" -120
e ey une: Unit 2 Well 6 T e

H&CF 19-2



pones
GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 |3 o 3 | 6B-9
>
- 25 E E TN PRESSURE 9
::‘. := 8 ; :‘. 8: TESTS x ,°, 5 ::::: OL::V.LI. .
L HM P e 3| ww=varTion| g 1i OESCRIPTION AND CLASSIFICATION WATER RETURN,
2aolf%le eftladle §|5:|u_ ¥ ¥ L IRE CMARACTER OF
;n:.-j,; vulsz | 2elazs ] FIR ] DRILLING, ETC,
czfsiOjtte|e |8l | we|r-2 [}
. g l: I/ 0] a ! o E 3 o
dYlglo FT FT
Ss{1"[1"[50/1" Single Shot Gray, silty, fine-grained 80% mud returnl
Record dense sand. Driller reportp
normal drilling.
Drift
" " ",
SS 6 O 50/6 003 )IS _130
SS|5.5/0" p0/5.5 -140 170
42- | Drift
AL " 0°30'SW ~150 8 , o
SS 074" |50/4 1 X 80 Yellow, fine-grained, silty Drill rate 60
sand. sec/foot. l
S85.5[3" p0/5.5 -160 1 ' ' »
6 20 Slightly more silt in fine- 100% water
grained sand. return.
Drift
SS 2“ OII 50/2" 003('5 .— l
170 200: Bottom of Hole: 200' Hole grouted
] Elevation: -170' 6/21/78 on
] Gyroscopic survey of hole. day shift.
. Tremie grouted hole with 15
] sacks of cement at 1:1 water-
; cement ratio. Additive 0.94
- lbs. Intraplast per sack of
] cement.
88 = SPLIT SPOON; ST = gHELBY TUBE; ».IT‘ HOLE NO.
D = ORNNISON; P = PITCMER; © = oTHER Unlt 2 well 6 6B_9

H&CF 19-2



GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 |1 o 1 | 68-10
Unit 3 Well 6 520 + 97.00/W2 + 28.50 90° —-——
SEGUN COMPLETED [DRILLER PC Exploration DRILL MAXE AND MODEL HOLE 3128 [OVERBURDEN(FT.)|{ROCK {FT)) TOTALOEPTM

6/23/78{6/23/78] C. Baker/R. Holt Joy SH Truck NC 2.5 i 6.5
CORE RECOVERY (FT./%) CORNE POXES|[3AMPLKS EL L TOP OF CASING GNPUND ZL, DEPTH/EL,K  GROUND WATER DEPTH/EL. TOP OF ROCK
—_— - 0 —-—— 30.Q' 25'/5" ——
SAMPLE HAMMAER WIIGNT/FAI.L CASING LEFT IN HOLK: DIA,/LENGTM LOGGED BY:
140#/30" —_— P. Yen
42>
b g: :E Y- FF\?NEA;'S-EIRRE o
[ I : s >1 9 3: TESTS % e NOTES ON:
eXf%lo]y 8 LN ..2 o ELEVATION E v {2 DESCRIPTION AND CLASSIFICATION WATER LEVELS,
ﬂf : v : v|lwzlzg R 2 L 5 |3 . WATER uz'run:,
LolulE|ulsiRT b A, d 3 ]e,t o | & |& oG, ETe.
AN HE R HEE R A L : '
ve|EElzjo|n ¥ |7 e B |F 3 o
HERHE E FT |FT '
1°.°] |0-2.5" BACKFILL, Sand and silf Advanced hole
17 [2-5-6.5" GROUT, Gray Portland | from 0-3' wit]
-/// cement concrete with 1" minus | roller bit.
T““Thaggregate.. Encountered steel Advansed'from
N at 6.5'. Unable to proceed 3"6'§ with
20 |10- with drilling. NC diamond
. bit. TUsed
: Bottom Of HOle: 6.5' Revert additiwle
h Elevation: 23.5' and water.
- Abandoned hole. No backfill Obstruction
] placed. (steel?)
10 20: encountered
. See Log 6B-13 for discussion at 6.5'.
] of conjectured steel plate at
h Well 6.
0 |304
- 10 {404
- 20 |50-
- 30 |604
' - 40 170
© = DENNISON; r.- Pl'r-cNIlI; o= ovu.-n Unit 2 Well 6 6B-10

H&CF 199



GEOLOGIC DRILL LOG

PROJECT

SONGS TUnits 2 & 3

JOoB NO,

10079

SHEET NO,

1 or 3

HOLK NO,

6B-10A

P

COORDINATES

ANGLE FROM MORIZ,|BEARING

Unit 2 Well 6 S20 + 97.50/W2 + 27.50 90° -—-
BEGUN COMPLETED [ORILLER PC Explorat ion DRILL MAKE AND MODEL HoLE sIzR ovtunuunz'n(rr.) rock (FT.) TOTALDEPTH
7-13-78{7-14-78 | . Baker/R. Holt Joy SH Truck | NC 7.0 137.0' 200.0'
COREK RECOVERY ‘FT./Q) CORE BOXES|SAMPMLES (KL TOF OF CASING GROUND EL. ODEPTH/EL, GROUND WATER DEPTH/EL, TOP OF ROCK
-—= - 24 -— +30.0' 25.0'/5.0" 7

SAMPLE MAMMER WEIGMT/FALL -

CASING LEFT [N HOLE: DIA./LENGTH

LOGGED BY:

.0'/23.0"

1404#/30" -—— B. Hebbron/J. E. Kaiser
N ZT>
YEIE[E 55|53, emessome : .
:: ; g 85 :: 35 i ELEVATION ’E : 3 DESCRIPTION AND CLASSIFICATION :::E‘: ?‘:;""'"
HANEHEH IR AR Cnnnacran o’
3 HEEE Loy e, 3G 18k e $ s ORILLING, ETC,
I HIEHER RN LA LA : -
NN i pr |FT|°
Single Shot . 0.0-7.0" BACKFILL Hole started
Record on day shift.
Start hole
with tricone
h0- 7.0-40.0"' SAN MATEO FORMATION rock bit and
SS 11"(5"50/5" 20 Yellow, fine- to medium-grain,| drilling mud.
quartzose sand. Poorly ce- Set 4.3" dia.
mented, well compacted, silty | casing at 10'
in part. Light yellow, At 10 change%
medium-grained. to open carbide
Drift bit on NC pipg¢.
SS b.515"bH0/5.5 0° 10
SS [ 5"{5"[50/5" 0
Beige, fine to medium sand,
dense.
94= Dfift End Day Shift
SS [18"118" 2422 © - 10 40.0-45.0" DISTURBED SAND, - ,
46 Tan, silty, predominantly Begin Sw?ng Shift,
26— coarse-grained with fines No loss in
SS [18"18"139-40 constituting 20%. Poorly circulation
79 compacted fluid noted.
43~ ~ 20 45.0-55.0" SAN MATEO FORMA-
SS [18"18"|46-50 TION, Same as 7.0-40.0' Sand appearing
96 At 45' sand becoming finer to be becoming
: 5- though still containing more compact.
SS [18"L8"] 6-6 < coarse constituents. At 55' materikl
1200 peife B 55.0-85.0" DISTURBED SAND, | very poorly
7- Oo' - 30 60:: Tan, silty, fine- to coarse- | compacted.
SS 1L8"18"|7-10 iy grained, fines less than 20%,
17 By poorly compacted, med. dense. |
ss Ls"s"12-15 TN - : pdded 1/2 sack
. an to grey (Revert stain), Revert to mud
24 I | fine-grain (predominantly) to| tank.
= 40 70900 | medium, silty

S8 = SPLIT SPOON; ST « SHELEY TUBK:
D = DENNISON; # = PITCHER; O =~ OTHER

SITK

Unit 2 Well 6

MOLE NO,

6B-10A

H&CF 19-¢
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GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 |2 e 3 | 6B-108

.,EEE:. M WATER

1k 26k €, PRESSURE H NOTES ON:

L} :: 3 : :‘_ 8: TESTS z <4 ] WATER LEVELS,

=§ : v : viuz ;3 | E : gl eEvATIoN E g 3 DESCRIPTION AND CLASSIFICATION WATER RETURN,

ia x k|| wofw gf2<|w_ P : CHARACTER OF

:oﬂhﬂu; g:;;i 3 E!g e < |$ DRILLING, &TC.

a sl 4 ¢ | we z 1
R ;g HH LI s g i pr FT| ®
SS[L8"L8" [7-9-1f Single Shot: I Small interfingerings (2mm-

23 Record 3o 5mm) of a red-brown silty
11- = plastic clay noted.
SS[L8"1L4'" L0-6 S Tan, fine- to medium-grained, |[50% loss in
16 Drift et silty, wet. drilling fluid
| "101 0°15'N - 50 80:§: - ' ' no?ed in last
SSp8"13"15-15 A4 ‘Tan, fine- to medium-grained, |[20'.
30 J:-.+| | subangular-subrounded as with
25— . virtually all samples recover-

SSL8"[L4" 33-33 ed, silty, wet, fines 30%. At 85' communif-
66 85.0-120.0' SAN MATEO FORMA- |cation with hdle

SS| 4" 0" [50/4" - 60 TION, Tan, silty sand, firm, 4'N.

fine- to coarse-grained. Becoming firm
. Locally, clay (rare) particles|(no recovery)
ss| 2" 0" |50/2 subangular to subrounded. at 90°'.
Tan with grey, fine- to coarse,|Circulation
Drift medium/coarse 60% of fraction |loss 20-30%

Ss| 2" 2"{50/2' 0°15'N [20°E - 70 Slightly.silty. SPT @ 10' intefrval:
Coarse sand, tan, silty, wet, |[1/2 sack Revent
as with all earlier samples added to mud
the sand is quartzitic. tank.

Ss| 2" 0"[50/2" - 80

7- Drift ‘
o1kt oml _
ss18"[12"|9-14 | O 1PN 1O7H = 90 20k G 5 136,67 DISTURBED SAND |Ac 120" materimi
23 1. Fine to medium sand, silty, appears soft.
19- ~S;. wet, some micaceous particles [Began SPT at
SSI8"( 9" |17-16 _-:-ja. noted. Some dark chemical 5' intervals.
33 I1::] | staining. Medium dense. Added 1/2 sacK
ss| 5" 0"|50/5" -iOO 1300 At 125', gravel pack-material |Revert.
very coarse and chemically Added 1/2 K
stained, blackish. Particles R ert sac
o 6" 5" 50/6" of gravel 1/8”-1/4". eve ‘
f™ 130.0-200.0" SAN MATEO FORMA-
. TION, Fi .
o svjonsors{ g | [ | J ] [T pine o contoe ., gy
lp'N - : Quartzitic; well compacted. drilling mud.
Subangular-subrounded particles
ss|2"|2"{50/2" -120 (150
o - aennison; £ = rrrcwen: o - omEn Unit 2 Well 6 6B-10A

H&CF 19-2



PROJECY JOB NO, SHMEERT NO. HOLE NO, A
GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 |3 o» 3 | 6B-104
MEARS » )
- 23 E gl 3 ', PRESSURE ° oras on:
AN HEIEE o TESTS T 3w :ATI: LevaLs,
a3 °g MEELE ¥ [] xLEvAaTION| F v |d WATER RETURN,
< €Y [ o] L [ = |* DESCNIFTION AND CLASSI®ICATION
:5!0.25}:0‘ i g_ w ¥ ¥ z F CHARACTER OF
;2555.'; gE';!‘- 24 !!: o : H ORILLING, &¥c,
Ny 'Y a4 . we |k z
gl | L] G I L " .
3S 12" 2"[50/2" Single Shot Medium- to coarse-grained sand/Continue
- Record quartzose, 30% coarse. communication
with hole
6B-11.
ss | 2| 2" |s50/2" DE?;EN 130 Drill rate
0 - Yellow, medium- to coarse- 40 sec. for
grained, as above. ' 1 foot.
SS | 2% 2" {50/2" ~140
v Light yellow, medium- to
coarse-grained sand, dense
uncemented. '
ss |3"| 3" |s0/3" DEitt

oqht on| _
0°39'N LO°E| -150 Chiefly medium-grained with Losing 50%
scattered coarse-grained sand, [drilling mud.

rounded, quartzose.

1" " 1"
SS | 2'|2" |50 /2 160

As above; 1 piece of sub-
rounded sand 1/2" long and
tubular.

Drift
0°20'N -170

Ss [2"]0" [50/2"

Bottom of Hole: 200' Hole grouted
Elevation: -170' 7/14/78 on
Conducted Eastman gyro survey |day shift.
of hole.

Grouted hole by tremie method.
Water:cement ratio 1:1 with
0.94 1bs. of Intraplast
additive per sack.

18 sacks placed.

2 wasted.

AT I NI WA N IS ST AT A

T HOLE NO,
8S = SPLIT SPOON; ST = SHELBY TUBK;

D = DENNISON; P = PITCHER; O = OTHMER Unit 2 Well 6 6B_10A

H&CF 19-2



PROJECT

08 NO,

SHEET NO,

HOLE NO,

GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 |3 o 3 | 6B-10A
wel B2 B> . WATER
HERHHER R R | wes o
HEHHHETTE I R AT e wATER nETUN.
1'°§.’.5:1'"53'§§3 ;: g!; ° : = DRILLING, &YC,
S HHEE A B PR :
gYlglv ‘ FT i
8s | 2" 2"i50/2'| Single Shot Medium- to coarse-grained sand{Continue
: Record quartzose, 30% coarse, communication
with hole
6B~11.
sS | 2" 2" |50/2" B’E;;EN ~130 Drill rate
Yellow, medium- to coarse- 40 sec. for
grained, as above. 1 foot.
8s | 2' 2" {50/2" _140
Light yellow, medium~ to
coarse-grained sand, dense
uncemented.
55 |3"|3" |50/3"] g3kt 10°E| -150
Chiefly medium-grained with Losing 50%
scattered coarse-grained sand, |drilling mud.
rounded, quartzose.
SS | 2™ 2" |50 /2" -160
As above; 1 piece of sub-
rounded sand 1/2" long and
tubular.
55 | 2"|0" [50/2"| esbhy 170 |
4 Bottom of Hole: 200' Hole grouted
] Elevation: -170' 7/14/78 on
- Conducted Eastman gyro survey |day shift.
7 of hole.
N Grouted hole by tremie method.
. Water:cement ratio 1:1 with
] 0.94 1bs. of Intraplast
] additive per sack.
2 18 sacks placed.
] 2 wasted.
83 = SPLIT SPOON; ST = SHELBY TUBEK; siva HoLE no.
D = DENNISON; P = PITCHER; O = OTMER Unit 2 well 6 6B_10A

H&CF 19-2




BEOLOGIC DRILL LOG

PROJECT

SONGS Units 2 & 3

Jo8 NO,

10079 |1

SHEET NO,

HOLE NO.

or 3 6B-11

Unit 2 Well 6 _ S 20 + 92.50/W2 + 26.50 90° ——
BEGUN COMPLETED [ORILLER PC Exploration DRILL MAKE AND MODEL MOLE SI1ZE |OVERBURDEN(FT.)|ROCK (FT.) TOTALDEPTH
7/11/78(7/12/78 C. Baker/R. Holt: Joy SH Truck| NC 7! 193’ 200"
CORE RECOVERY (FT.I'&) CORE SOXES|SAMPLES |EL. TOPF OF CASING GROUND EL, DEPTH/KL, GROUND WATER |DEPTHM/EL, TOP OF ROCK

—_— - 18 — 30' 25.0'/5.0' 145.0'/55.0'

SAMPLE MAMMER WEIGHT/FALL

CASING LEFT I[N HOLE: DIA./LENGTH

LLOGGED BY:

B. Hebbron/J. Kaiser

D = DENNISON; P = PITCHER; O = OTHER

Unit 2 Well 6

1404#/30" None
Wzl
vilZ|i|E|Es (¥, | eressume .
S IHHHEN ] - ' AT T e,
§§ :8 2:‘; :fz ;; ] : : ELEVATION E g ; DESCRIPTION AND CLASSIFICATION WATER n::un:,
foluiElule|t (Ve85 37 |4as I oritinG, =Te.
A HHHE R N RN TR §
;f‘, o H LA FT FT
Single Shot 4+ «| |0.0-7.0" BACKFILL Start drilling
Recor 1.°. on day shift.
1.7 Hole advanced
T.° 1 with 4-3/4"
7.0-24,07 SAN MATEO FORMATION |tricone bit
SS|5" {5" |50/5" 20 Yellow, poorly cemented sub- |and water as
rounded, fine- to medium- drilling fluid
grained, slightly silty sand. ‘
' Change to open
carbide bit at
! 10'. Set 4.3"
SS|4" 14" |50/4" gfii%s 10 diameter casing.
4/ |24.0-43.5" GROUT Change to
;/// tricone rock
:;;; bit.
0 3oq;;;
Drift :222
1°0]N 20°W |- 10 40-///
. 7/ |
SS 18" 0"4~5 :‘ﬁ 43.5-55.0 DIS']E'URBED SAND' Change to open
3 T Loose, black, fine- to medium-|end carbide bik.
I.:;{ |grained, quartzose sand. Drilling with
SS 18" 2" 2:8 - 20 |s503-fRevert stain. Revert.
10 ]
SS|4"[0" [50/4" T
55.0-200.0"' SAN MATEO FORMA-
Drift ‘ TION, Yellow, fine- to medium-
SS{5" 5" {50/5" 1°0IN 10°W | - 30 60} grained, iron stained, trace
of mica.
Ssi6"|6"|50/6"
Chiefly fine-grained. Drill rate
‘ normal 1'/min.
- 40 70

HOLRE NO,

6B-11

H&cF 19-1



‘ PROJECTY 108 NO, SHERKY NO, HOLE NO,
GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 |2 o 3 | 6B-11
THHDP WATER
;_E ;E E § g E: PRTEESSS‘:‘JSaE § - MOTES ON:
¢ 23 ol S 8 :; [ ] mLevarion| | v | e LmvaLs
u < Vig|lu|uZlzo e M s |3 ORSCRIPTION AND CLASSIFICATION waTeR nx-run:.
d2ol% s e[ uyl® gi3<lw : I b CHARACTER O
;°='5§"; g:éi‘ =: ,!.!g : . ORILLING, KTC.
55 ;; ; § b H ® E 3 FT FT o
357657150786 Single Shot 1 Well graded, very dense. Good water
Record ] (mud) return.
33- Drift
SS|11"|L1"|50/5" 1°8 N - 50 804
IiGray, iron stained, clayey silt. Slow drilling
Slight squeezing of hole. in this for-
mation. Prob-
ably a San
Mateo Formatio
SS[2"|1"|50/2" - 60 | 90Tl silt pod.
- Fine-grained sand, tan. Normal drillin
at 84°',
ssl2"|0"50/2" Dritt )
1°0fN - 70 OO0
§s| 2| 1" 50/2" ’ End Day Shift.
: - 80 10 | Tan, fine-grained silty sand. e
. Begin Swing
Clay (Gray) layers or inter- Shift
fingers noted. Added 1/2 sack
4 Revert to mud
SS 3" 3” 50/3” DflEt ° :' tank'
1°N| 10°W - 90 11204
58| 27| 2" |50/2" 100 130
Tan, fine- to coarse-grained,
coarse constitutes about 20%
of sample. No clays noted.
Very slightly silty.
SS 2" 2” 50/2" Dgifto P t t‘
1°ND5°W 1 =110 14Q4 enetration
' : ' rate about 1'
. every 30 to 40
v h seconds.
No water/circ.
120 1150 loss noted.

S8 = SPLIT §POON; ST » SHELSY TUSE; sire

D = DENNISON; P = PITCHER; O = OTHER
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PROJECT

JOB NO, SHERT MO, HOLE NO.,
L SONGS Units 2 & 3 10079 | 3 e 3 |6B-11
%zie > -
§§ Ef :; E 5 E: PVR:'EAE;SSEJ:RE ‘ 8 NOTES ON:
¥iagle old |v B z 4 v wATER LEvVELS,
5; S 8 ‘:J E ;;l E% . g g- . E ELEVATION E § ; olncll.w'nou AND CLASSIFICATION :::::c:::”::-
;:555-; 8:;!; e !!2 L : H DRILLING, RYC.
<z|ts sre|g 2 wa [k 2 . .
T HTHEIERE °lE ! FT |FT|°®
w : v
SS | 1" 0" 50/1'"l Single Shod
Record
SS | 17 1% 50/1 I1)£1§f85°w ~130 1603
Tan, fine-to coarse-grained No circulation
sand with medium fractions losses noted.
predominating. Fine/coarse
constitutes about 30%. Wet,
silty.
11" 1" ] .
S5 | 17 17150/1 -140 170 ~— Tan; coarse to fine sand. Penetration -

‘ Coarse frac;ion about 407 with|rate about
medium about 40-50%. Silty, 40 seconds fon
wet, subrounded to subangular |1 foot.
particles.

Drift No circulation
55 12 L2B0125 1oyl 0ot | Z150 Lso losses noted.
" 1] 1
SS | 1" 1"|50/1 -160 1902
No unusual
water losses
N noted through-
ss | 1" 17| 50/1" ?£§EZO°E 170 200: out drilling.
- Tan, fine- to medium-grained Hole grouted
] sand, silty, wet. 7/13/78 on day

. Bottom of Hole: 200°' shift,

] Elevation: -170'

] Gyroscopic directional survey

— performed.

] Hole grouted with 14 sacks of

] cement at a water:cement ratio

- of 1:1 with 0.94 1bs. of Intra+

N plast additive per sack.

83 = SPLIT SPOON; 4T = SHELBY JuBE;
D = DEANNISON; P = PITCHER; O = OTHER

TR
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.GEOLOGIC DRILL LOG

PROJECT B 108 NO, SHERT NO, MOLE NO,
SONGS Units 2 & 3 10079 . [1 °* 3 | 6B-12
Unit 2 Well 6 S 20 + 88.58/W2 + 28.55 90° ==
sEGUN COMPLETED [DRILLER PC Explorat ion DRILL MAKE AND MODEL HOLE 8iZE [OvERBURDEN(*T.) [mOoCK {FT) TOTALOEPTH
6/16/786/19/78 C. Baker/R. Holt Joy SH Truck NC 2! 198’ 200'
CORE RECOVERY (FT./%) CORE SOXES|SAMPLES [KL. TOP OF CASING |[GROUND &L, DEPTM/EL, GROUND WATER DEPTH/EL. TOP OF ROCK
- - 15 ——= 30" 25.0'/5.0"' 2.0'/28.0'

SAMPLE HAMMER WEIGHT/F ALL

CASING LEFT IN HOLE: DIA./LENGTH

LOGGED BY!:

K
e

e

e.

140#/30" ——— P. Yen/B. Hebbron
Z >
ve| D283 s 2| emaTRe o _
PuldiE|cl3) 2, 85 TesTs e |2 A
ni 2 8 :,"u l':z ;;’ o » | ELEVATION I ] : DESCRIPTION AND CLASSIFICATION WATER RETURN,
FHEIMHE L PR DY E ShanacTn o
N HHERIHEENEERELY £l o
"< ;3 ;8 w e e & ] FT FT ¢ .
Single Shot 0.0-2.0' FILL, Tan sand & silyj. Hole started
Recor 2.0-200.0" SAN MATEO FORMATION ©n swing
Tan, medium- to coarse-grained, shift. Ad-
silty, subangular, friable, vanc?d ?Ole
poorly sorted, slightly iron 0-10 with
SS|5"|5" |50/5" 20 110 oxide stained, quartz sand. roller bit.
Installed 10'
4.3" casing.
Advanced hole
10-200" with N
Drift . rods and carbi
SS|5" 0" |50/5" 0°25'SB5°W| 10 |20 - bit and water.
‘ Encountered small seams of -
grout 20-26"'. Mixed 1/2 sacl
Revert additis
@ 30', continfed
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