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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 14-inch 

diameter gravel packed dewatering wells. This system allowed construction 

of the plantto 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, except one, were gyro-surveyed 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/Grouting 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) I 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 
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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 background 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. In 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 14-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 
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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 region 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. PRainfall, 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 qavity ,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 
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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 SPTwere also performed at intermediate intervals as necessary 
when significant changes in drilling characteristics or materials were noted.  
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The drill holes were accurately located 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 magnetic 

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 0 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 exploration 

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 toa depth of 200 feet. Four 

holes were terminated at 8 feet or less when buried obstructions were 
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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 presentid 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 
magnetic single-shot drift survey instrument. Borings 6B-19 through 6B-22 

were not surveyed during hole advancement as they were drilled for 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 
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same location as 6B-5. Boring 6B-8 was replaced by 6B-8A after a railroad 

track was encountered at the original location.  

7.3 Grouting 

7.3.1 Tremie Grouting 

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 by 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 the drilling fluid, 
the casing was gradually withdrawn and more grout was added to maintain a 
full hole. The grout logs are included in Appendix C. The 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 Program and were used both as deep exploration holes and grout 
holes. Pressure grouting of the two holes that 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 
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detection 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 completed 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 have 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-10A, 

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 S62 0E 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 
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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 sand.  
Grout placed during bulk cavity filling operations was encountered from 
21 feet to 46 feet and from 55 feet to 60 feet. Lenses of grout mixed with 
sand were encountered from 20 feet to 26 feet and from ground surface to 
70 .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.  
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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 0 4'E 1.45' 

6B- 2 200.0' 23.0-41.0' 10.0- 20.0' N120 25'E 1.63' 0.0-10.0 Fill. 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 0 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 0 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 0 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 048'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 2046'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 040'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 036'W 1.45' 0.0-1.0 Fill 
60.0- 70.0' 43.0- 60.U' 

70.0-200.0' 
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TABLE 1 (continued) 

MATERIAL ENCOUNTERED DRIFT 
HOLE TOTAL GROUT DISTURBED SAN MATEO 
NO. DEPTH INTERVALS MATERIAL 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' 40.0- 45.0' 7.0- 40.0' S80 057'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 0 8'E 2.50' 0.0-7.0' Fill.  
55.0-200.0' 

6B-12 200.0' 2.0-200.0' N 3020'W 1.01' 0.0-2.0' Fill. Seams 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 029'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 3052'W 3.43' 0.0-2.5' Fill. 155.0-156.0', 
Grout impregnation.  

6B-15 200.0' 19.0-43.0' 43.0- 80.0' 2.0- 19.0' N69 050'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' N14042'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' - 7.0-200.0' N63 040'W 1.58' 0.0-7.0' Backfill.  
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TABLE 1 (continued) 

MATERIAL 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 059'W 1.24' 0.0-7.0' Backfill 

6B-19 190.0' 0.0- 10.0? 10.0- 78.5' Not Run Not Run 0.0-10O.'Disturbed back78.5-120.0' 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 055'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 046'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 5035'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 taken from original drill logs.  
Excludes top 10 feet of each hole.  

12

ll _ II 

10 

9 9 9 

8
I1 7
I 6 6 c*r 6 X6 

5- 5 5 5 I 0 C555 

4 
3 3 

2

0 
0-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 I VERY 

LOOSE LOOSE MEDIUM DENSE DENSE 

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

UNITS 2 1 3 

BECHTEL CORPORATION J.0 NO SAN ONOFRE NUCLEAR GENERATING STATION 
ENGINEERS & CONSTRUCTORS FILE 

LOS ANGELES. CALIF. DEEP EXPLORATION 
DRILLING PROGRAM -WELL NO.6 

JOB NO. DATE APPROVED FIGURE D RIL IN O - W E L O 

7DISTRIBUTION OF S.P.T. RESULTS 
0079003 DEC.1978 7 SOUTHERN CALIFORNIA EDISON COMPANY 

SCALE N.T.S. LOS ANGELES. CALIF



APPENDIX A 

This appendix presents the Geologic Drill Logs of Holes 6B-1 through 6B-22 

prepared 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.



PROJECT UnJo NO. SHEET NO. MOLE NO.  

GEOLOIGIC DRILLLOG SONGS Units 2 & 3 10079 1 OF 3 6B-1 
SITE DOINATES ANGLE FROM MORIZ. SEARING 

Unit 2 Well 6 S20 + 88.78/W2 + 31.55 900 
BEGUN COMPLETED DRILLER PC Exploration "ORILL MAKE AND MODEL OLE SIZE OV.R.URDEN(FT.) ROCK (FT.) TOTALOPT 

6-6-78 67-78 C. Baker/R. Holt Joy SH Truck NC 0 201 201.0' 
CORE RECOVERY (FT./%) CORE mOxes saPLES EL ToP CASING GROUND EL. oEPTMNmL. GROUND WATER OETHWEL. TOP OF- OCK 

--- --- 17 --- 30.0' 25.0'/5.01 0.0'/30.0' 
SAMPLE KAMMER WEIGHT/FALL CASING LEFT IN MOLE: DIA./LENGTH LOGGoO OY: 

140#/30" None J. Gallerani/M. Salem/P. Yen 
u > U WATER 

L Z PRESSURE liZ 0 >, Ua TESTS E VAIN 0 CLSIIAINNOTESON 

i U W WATER RT URN.  
.F W L CHARA.CTE.R OF 

& WX W L * UU 0 . DRIL LING, ETC.  

- 2 U FT FT 
Single Shot 

Record 0.0-200.0' SAN MATEO FORMATIO Hole started 

SS 12' 5' 55/6" 20 1 elwtn iet eimsnrvr fe 

40- Dri t 

[SS 11' 9'55/5" Oo5'N 2 ioE 10 2 

It 

SS 6' 5' 52/6" 0 3 

42- Drift 

SS 12' 7'"55/6" (Not deel- - 10 40 

oped, f: 1mNo mud los Itexp sedto 

SS 6' 6'52/6" -20 50 

Tanlw-a fine to medium sand cat-fte 
stered coarse; angular- 21 Isubangular; quartzitic; scat- 1'43 
tered mica.caignsl

31- Drift 
SS 12' 8' 54/6" 003C'N 5"E - 30 60 

II 

-~~~ Nomu0ls 

-DNNSPH: OH 2A Wel 6 0 
Tan, fine to medium sand; scat

tered coarse; angular
subangular; quartzitic; scat
tered mica.  

40 170-2 
41L.,~Yelo-tn fine. to meiu sandT.. ST OL O 

DENNISub ngu ar quart itic scat-Un t2 el 6 

1920-



GEOLOGIC DRILL LOS SONGS Units 2 & 3 10079 2 *O 3 6B-1 

S. zU 0 . WATER 
M 4 z B s RESSUREg 
0 0 a TESTS 10, NorMS on: 

O~ 0 ZWATER LESVELIS, u 
DESCRIPTION AND CLASIICTIN W U TER RE ., 

.4 DRILLING, ETC.  
oz a L' S. . 3 0 "1 a 4caarno 

4 3, FT FT 
12__ 9"' 40- Single Shot S o cuttings No mud loss 

56/6 Record 70'-110' 

Dri t 
SS 5' 4" 55/5' 0030'N 600 - 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 

30- Drift 
SS 10"10" 55/4' 0030'N 250 - 70 00 

SS 2.52.5 50/2.5" - 80 10 Tan, fine-grained to silty Start swing 
sand, minor coarse sand, sub- shift.  
rounded to subangular, Drilling rate 
slightly micaceous. varies from 

Drift3/4 to 1 foot Dri~t 
SS 3" 3" 50/3' 003e'N 500E 90 
SSSame as above but more mica- from 110' to 

ceous and 20% silt. 150'.  

Driller re
* ports very 

firm sand 120' 
to 130'.  

SS 14.54.5150/4. "1 -100 307 Same as above but estimated Little to no 
30% silt. water loss 

110' to 150'.  

8- Dri:: 
SS 8"18" 50/2" 004)'N 50 0 E -110 -40 Sm saoebtcnan 

Same as above but contains 
brown silty nodule.  

________-120 150 

SS SPLIT SPOON; ST -SNELSY TUSK;,OZ O 
0 DENNISON; P - PITCHER; 0 . OTHER Unit 2 Well 6 .6B-1 

H&CF 19-2



GEOLOGIC DRILL LOG ________SONGS Units 2 & 3 1007 3 O 3 6B-1 
Z WATER 

S "PRESSURE 
SS TESTS "5NOTS 

N 

SS 6 ' 0"50/6"TON . LW 

SS 2' 0"50/2 

DLVEO SCRIPTION AND CLASSIPIC~kTION VT KTUEN.  

PR J C JO ND LH E N MOL 03 E NO.  

R IL L B S U s 2 & 3ILLIN . ETC.  

LFT FT__ _ _ _ _ _ _ _ _ 

SS ~ 4" g0/4"f Tan, fine- to medium-grained, Mixed 1/2 sac] Record silty sand. Revert @ 150' I due to thick
ened mud left 

Drift from day shift I 5 4" 4"150/4" 005( 'N 100E -Drilling rate -13 6 Tan, fine- to medium-grained continues 3/4 
sand. Subangular, silty, foot per min
moderately to well compacted. ute. Driller 

is firm 150
0" /3"200'. DrillSS 3' 0+P -140 70 

TSing especiall 
slow 180-200' 
where driller 
reported zone.  

Drift of well corn SS 6' 0"D0/6" A04N'N D5
0E Wpacted sand.  

Rate of drill
ing 1/2 foot 
per minute, 
180-200'.  

___ hEnd swing shift.  
SS 2' 0"0/2"-F 

Start day shift.  

1- Drift 
00512"N".0/E"-170 00g __ 1 - 7Tan, fine to medium SAND, Hole grouted 

angular and subangular; scat- fo o n day 
tered coarse sand and mica shift.  

throughout; some silt.  

Bottom of Hole: 201c 
Elevation: -171' 
Ran Eastman gyroscopic survey.  
Hole tremie grouted with 1:1 

(water:cement) ratio by volume 
with 0.94 pounds of Intraplast 
additive per sack of cement.  
Total of 19 sacks of cement in

* jected.  

SS SPLIT SPOO ; ST S4LC TU0; TE 
HOLE O.  

D aNnISON;g P dPITCHsRu 0- OTHs g Unit 2 Well 6day 

*H&C 192



PROJECT JE No. S T 0. Oa No.  GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 1 OF 3 6B-2 
SITE COORDINATES ANGLE FROM MORIZ. eWARING 

Unit 2 Well 6 S20 + 91.28/W2 + 35.88 900 
'COM E TE " " P C Ex p lo r a ti on . ..ILL A.E *ND M ODEL .OL ..I.O.E (PT. . C K t O A L 

5/26/7 6/1/78 C. Baker/R. Holt Jo SH Truck NC 0' 190' 200' 
CORE RECOVERy (FT.1) CORE mOXES SAMPLESm LS. TOP oF CASING aROUND EL. DEPTH/EL. GROUND WATER soPTHN/fL. TOP OF ROCK 

-_-_--- 14 --- 30' 25.0'/5.0' 10.0'/20.0' 
'SAMPLE HAMMER WEIGHT/FALL CAsINIG LEFT IN HOLE: oIA./LENGTH LoGGED my: 

140#/30" None J. Gallerani P. Yen 
h 1 I Z W A T E R 

> W PRESSURE 

SS0 BACKFIL SAND Hole ta E0 

28-0 

edofne-mdiu sand;eratter- e bre 

I. L CHARACTER O F 
III L 0 oD ItLING, ETC.  

U L FT FT 

JS~nge Sho* 0.0-10.0' BACKFILL SAND Hole started 

coarsd pon swing shift.  

subang r sd sA dvanced hole 
0-5' using 

-20 ~ 1 N 10 -20' SAN MATEO FORMATION NW imn 
Tan, fine-medium sand; scatter- core barrel 
ed coarse;predominantly angular, from 5'-12'.  
subangular, scattered subround, 90% mud loss 
quartzitic; angular gravel-size first 10'.  

6- Dr20 hard rock pieces in upper part Core barrel iSS 18'12"11-19 002 S 500W 10 'of split-spoon; hard drilling plugged at 12' 
30 12'-14'. had to be pull

20.0-23.0' DISTURBED SAND AND ed. Changed 
RAVEL, Sample @ 20' is 90% to NC carbide 
ngular 3/8"± gravel. hollow bit.  
23.0-41.0' GROUT, Portland Used this fro O 30
Cement with medium-coarse sand. 12'-25', then 
Drill water white-light gray. used NCWL dia
Scattered angular pebbles pre- mond core 
sent up to 1-1/2"diameter. barrel again.  

Drift End swing shift.  
005C'N 00

0W - 10 40 00C' OW 0 .0.. Start day shift.  . . 41.0-75.0' DISTURBED SAND, Tan D da si 
oDrilled using 

brown sand, fine- to water from 41'.  
grained, silty, subrounded to Complete wate 
subangular, quartzitic, poorly loss below 

-42- compacted.  
S20 50 concrete. InSS 15"1 6" 0/3" -50.0' Siltstone nodule, gray, stalled 4" 

sandy. casing.Problen 
because of no* 
return of watEr.  

Drift Changed to Re
0040'N 0aW - 30 60 vert mud and 

SS 18"L5"5-4-4 60.0' Contains 2" siltstone got return back.  
nodule. Balance of sample is End day shift.  
tan silty fine- to medium- Start swing stift.  grained quartz sand; predomi- Soft sand @ 5 

SPI nently subrounded. Lost 90-100% -40 70 Ls 010 
**-*unwom; a-su...vu.. ,,,circulation S0

P. o - .s.; OTr.." Unit 2 Well 6 80' .Installed 

e4" asing to 8'.  
F4&CF19-1Hole 

6B-2



JPROJCT 
1J A o. NWT O . ML11 NO..  

GEOLOGIC DRILL LOG IPOJC SONGSfs 3 N1 6HETN. 0 O OL GI DR L S ONGS Units 2 & 3 10079 2 * 3 6B-2 

fIg 3. WATER 
I PRESSURE 

2 50/ TESTS 0 MOTU* L 

SS 3 3 50/3"C1'40'N 600 

N . 1. .0 L CHAMACT80 OF :j M M DRILLING, ETC.  

Drif 

_ L FT FT * _____ 

2 5"1 0"130/61 S S Used 2" dia
De'Record. meter disc for 

__________________________ drive at 70' & 
''75 0-129.0 A MATEO FORMA- 80' due 'toL 

2"DrfION, Fine- to medium-grained' caving.  

1-1/2 feet pe 
minute at 80
9 0' .Obtained 
0 -100% circu

SS 21 2" 10/2" 6tio 
Hedium-grained tan sand. Minor Mixed 1 sack Ia 
fine-and coarse-grainedL frac- Revert @ 50' 

gtysilty, firm. 7' 

3 Drift 

SLAIQ 3 "s1mpro AN3C"s150ro/31f aru n 

SS 3..0"40'N W 70 0 
4..  

SS 5" 5" 50/5" - 0 10 

0-8Drift 

- 6080

SS 16" 6" ;0/4"04N 0W -90 2 
L Lost 100% 

1 Swater@ 129'.  

N SS18"2" -26-100 30- 129.0-140.0' DISTURBED SANtatswn 

SS 18"12" 24-26 Ig, f ine- to medium-gained trt'wn 

subtroude quartz sand..  

edcoarse; angular-ub- frac 

tion.~4 Predminntl glss 

angular, quartiitic. Drilllrody i 
dropped on their own weight fro Compledte mud 

DrDrllin 13ate9' 

1 2loss @ 135'.  

SS 11"11.50/5" 00 40 N 25 0W -110 4 0-'*100200 A AE 
TION, Tan, fmine toaedium
grained sand, poorly compactedO, 
v10ery densel quartzitic.  

Rever L 50' 

S5 SPLIT SPOON I ST "VTB$HOLE NO.  
1,E.011041490" P. PITCHENI aOTHE Well 6 .Unit 2 .6B-2 

HL&Co 11-2



GECLPROJECT JOw NO. SHEET NO. MOLE NO.  I RIL LO SONGS Units 2 & 3 10079 3 o* 3 6B-2 

b ac a WATER 
a z aPRESSURE 

IMTESTS 0NOTES ON: 

SS 5 0"0 0 03' j 50 

M : . AT*LEES 

N a : ELEVATION UCIIN N CLS*C.TO _Z L_ 2_ FTCRPTO FTD PuSIIkTO t in 4" dia 

SS 11"150/4"Reodmtrcsn 

Dr iftCsn t5' I SS 5' 0" 50/5" 0035'N 50W13 6 

SS toL150' 

Single~~ mh Ptintes -a 

18- ateD rif6 

5 $0I-130 60

55 5 4"0/5"~~N0 0W-150 80-Dilngrt 

teredcsin 

-150 80-50 
ao1 foot 

pe minute 18I 

r160 @ 90

ine to medium sand; scat
trd coarse; subround-angular,Adacdhl 
qatitic grains, mica present sn Ccr 

S 4" 0"50/2" 160 90 90 0'Medium-grained sand, Satdysit 
ubrounded, slight amount of 
e and coarse sand and inter- 0-200'.  

titialasilt. tPoorly cemented 
opuncemented, moderately com

SS 9 01 /'~
1

A
0

h?,~ ~AT.Tacted sand, Tan color.  

I - -~ -17 ~ otom o Hole0200 

-170n:-7' oegrue 

routd hle singtreieEeth si. hft 

traplaster bIgL meunt. T 
otai to 0a ba 

H&CF200'.  

o ~ ~ ~ ~ ~ fe casingd mdeael cm 

7 levtion: -170'Hole170'. e 

- ;rute hoe uingtreie t dvance hol 

ntrapausin NCr car-emnt 

0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ bd bitNIN (holHRlow)OHE Ui 2 Wll66B
H130-200'.



PROJECT JOe NO. SHEET NO. MOLE NO.  
GEOLOGIC ORILL LOG SONGS Units 2 & 3 10079 1 o 3 6B-3 

SITE COORDINATES ANGLE FROM MORIZ. BEARING 

Unit 2 Well 6 S20 + 96.28/W2 + 35.88 900 Ii BEGU c TunO--L- les 1RI111PC Exploration ^RILL MAKE AND MODEL IOLE S OV.RBURDENPT.) ROCK (FT.) TOTAL DEPTH 

6/7/78 6/8/78 C. Baker /R. Holt Joy SH Truck NC 10' 190' 200.0' 
CORK RECOVERY (FT./%) CORE BOXESALs .s TOr OF CASING GROUND EL. OEPTHiEL. GROUND wATER o E E L. TOP OF ROCK 

11 --- 30' 25.0'/5.0' 10.0.'/20.0' 
SAMPLE HAMMER WEIGHTIFALL CAsspo LEFT IN HOt: A/IAEN H LOGGED an 

80'NC + 10' NCWL Core 
140#/30" Barrel + Diamond Bit M. Salem/P. Yen 

Wi a WATER 
Z I M PRESSURE i 

I > 0 TE.STS , WNOTES ON! 

ELVAIO V U DESCRIPTION AND CLASSIFICATION WAER RETURN.  

W Z 0.7FT FT 
Single Shot "00' FLPiaiysn Strdiln 

Rcord * t nua rvl n a ndysit 
silt Hol adane 4 Z Lbit/water.  L~~t 10 RIL', RoTCe 

SS 18' 0"14-30 0 

SSacted1'sILt, 10round 7"d50 Start swing 

Driet 0W 1 20 anular quatz and Ma shift.  

in-rael anglardgavced 

0-'10'N 1fllg 
Drift drill 

21 9 

SS181014301026.52D0STGRUT, GrAy, hard hoedanceift 

p010'FLrimarily n sasing 

-':. 10-2.5'dDIScedED2SAN 

.pacted,silty, subrounded to 
.subangular quartz sand. Massive sit 

-5t 0' using) 

friable, slight limonite or 
21- ~~2 ..if iron oxide staining, fine- to caig 

SS1""5/"005( IN 1 0W -10 40--:: amdu-rvl ndodiamond 

42-7mediu-Nag rav 

to ~ ~ ~ ~ 0-0 fie-aandltamoert 

fragmentsnt silindlro 

26.5-42.0' GROUT, Gray, hard,hoe dac 

arily 1/8" minus aggregate-si t 
rich mix, top of core @ 70ciu 
angle.toavnehl 

50' (200 

Drift . NCW .12sckre t.ie 

6- 005% 1 0 W 1 0 60 and: Lotdirmoand o 

S42-70' DISTURBED SAND, Medium
S1"*91to fine-grained, tan, moderate 

. to slight compaction, sub

6 angular quartz sand with minor 

182 50...rock fragments, silt, and iron 

oxide staining. Satdysit 

60-0 (0 

SS 8"18- SPLITTan, fine-medium, scattered ST H T EO 

21 1.*... coarse sand; poorly graded; galn) 
..loose to medium dense; angular
*:subangular.  

S;TZ 
7040.7 .  

DENNISON; P - ITCHER: 0 -OTHE Unit 2 Well 6 6B'-3 
t 1'R&CFol9l



PO CTJ:OW 
ND, H WT No. "OL W NOO.  

I.L 
GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 2 or 3 6B-3 

M * WATER 
Z E, PRESSURE I 0 TESTS NOTES on: 

aU Uo J all 0 0 WATER! L.VELS.  
.1~ - U9 60 . ECRIPTION AND CLASSIPICkTIONWAE RTUN 

Izw X M. j 1I CHARACTER. OP 

SS 930-9- Sigl Shot 

;t L .4 1 

106W 

j4 FT FT 

57 Record Light tan, fine-medium, scat- pulled out 20 

106 tered coarse sand and mica casing, redri'1 Ithroughout, poorly graded, with Roller b t 
1- Drftangular-subangular. Dense to 0-45', set 70 31-very dense, casing (43) 

SS 11' 6"50/5" 001C'N -50W 50 80 EDense tovr es.Mix 1/2 sack 
Revert, con
tinue advancitg 
hole from 70
200' with NC/ 

3- Diamond bit.  SS 10"1 5"45/4"16 

Drift 
SS 4"1 2"155/4" 0110' -o50Eglln 

55~~~~n 10'a 5"54d 0 9 ense to very dense.  

SS 4" 0" 5/4"80LO2.-*-'.= 

loss ofut circ 

110'. 101 

5- 5- 53/ Drift 
Eddysit SS 1/2" V2'-/2" 00 10'N 75 0 W -0 20 

-- Smes bvomr coarse-rie sand. 110-120'.c 

50-15' 
SS 3.5" .5' 3.5" 

Driftvr dneSAD Dilngrt 

aveage 1-1/ 

scatterper minut anr more 

I0 
110t 10' 

ss 12'V' ~001'N 0W 90 20 an inegrained , verzsad r ily Satseg it 

sLight tnly miae-ed sa t- i 5 
r coarse-sanad saer c 

very de 10 
-- 0 00

S S 3 .5 ' T S P ON5S'H E B Y T 5 "T 

-100 30 edOPm-grainedl tn b r6 
Dscter fe adns 

ad porl abomaced coamplesn 

Daif recoverd net eydne 

________-120 L10 

O =DENION;P PTCIER-0- 90E U it20 Wel6mB 
- an fnegried vrysit



PROJ0C JBno. 9 H Nsms IN LE NO.  GEOLOGIC DRILLLOG J SONGS Units 2 & 3 1007 3 JoSW O 3 6B-3 

E a ~ * * WATER 
M I > uB e PRESSURE 

0a 0 0. TESTS 
on: E 3 OWATER 
LEVELS.11 L I. ELEVATION U U 

S 3" 0" 50/3" Single Shot . re 
Record 

7ery firm corn
acted sand 

50-200'.  
SS 2" 0" 0/2" Drift riling rate 

002C'N :(E -130 6 Well compacted sand. foot per m 

ate from 150
200'.  

ater loss 55
50% from 150' 

SS 2" 0" 50/2" o 200'.  -140 L70

4ixed 3 sacks 
evert @ 160', 

70', & 190' 

(1 sack at eacl SS 2" 0" 50/2" Drift epth) 
005'N O'W -150 L80 

II 
SS 1"0" 50/1"

-160 190

SS 1" 0" 50/1" Drift 
005' 50 17 00- Bottom of Hole: 200' lole grouted or 

Elevation: -170' lay shift.  
Ran Eastman gyroscopic survey.5/9/78 
Hole grouted, water/cement mix 
(1:1) + 1% Intraplast. Total 
take = 18 bags of cement.  

Casing sanded in 100-190'; 
unable to recover 80' NC 
casing, 10' NCWL core barrel 
and diamond bit from lower 
portion of hole. Casing 
grouted in.  

MPTSPO; T 13.11 ' Tu.; SITE 
HOLE NO.  

D IITO 
PAN PITCCR; oT OTHER Unit 2 Well 6D 

5CF0-922



PROJECT JOB NO. SH.ET NO. HOLE NO.  

GEOLOGIC ORILL LOG SONGS Units 2 & 3 10079 1 oF 3 6B-4 
SITE COORDINATES ANGLE FROM NORIZ. BEARING 

Unit 2 Well 6 S20 + 98.78/W2 + 31.55 900 
.EUIN COMETED .RILLER PC Exploration DRILf^ AND -ODEL vOL. SIZE OVER86R .7 T TAL..EPT 

6/1/78 6/5/78 C. Baker/R. Holt Joy SH Truck NC 6' 194' 200' 
CORE RECOVERY (FT./a) CORE0 mOSSAMPLE s oL o TonP OF CASING GROUND DL. OEPTNEL. OUND WATER DEPTM/ EL. TOP OF ROCK 

--- _--- 12 --- 30' 25'/5' 6'/24' 
SAMPLE NAMMER WaIGN/PALL CASING LEFT IN NOLE: IA./LENGTN LOGGED BY: 

140#/30" None J. Gallerani/P. Yen 

ht U 3 0: WATER 
I .WZ P ESSURE D 

3. : W 0 > 

U 1 TESTS 0NOTES ON: 
Si Ehot 0.- .'IeR LEVELS, 

W .U1 MAE FORMATION 
J t 0 h CHIARACTER OF 

bit NW di 2 

Moeatl compacted, tan, 

SS" 5" 50/5"t mo r 

Single Shot T 0.0-.0' LOOSE FILL Hole started 
Record 1.0-6.0' GROUT, Sample has on swing shift.  

3/8" aggregate. Advance hole t) 

N5' with roller 6 031.' SN ATE FOMATONbit. NCNL dia
Moderately compacted, tan, mn oet ' 

S .11.51 5 520 10--- silty fine- to medium-grained,NCrlebi 

subrounded quartz sand, very to 10'. Mud 
dense. used. 4.3" 

Tan, fine-medium sand, scatter-casing to 10'.  

Drift ed coarse; subround-angular Driller felt 

SS 6" 6" 50/6" lo0'S 5oW 10 20 grains. he broke through 
grout @ 6'.  
Easier drilling.  

Hard drilling 
from 15-31' due 

6- Same as above except mostly to foaming an 
SS 11"ll"50/5" 0 30 fine-grained. thinning of 

31.0-38.0' GROUT, Portland Revert.  

cement and aggregate (1/4" 
minus), gray, hard.  

2- Drift . 38.0-80.0' SAND, Tan, poorly Soft drilling 
lo5'S 40aW - 10 40

SS 18" 0" 0-15 - .1* compacted, silty, fine-medium- 38-70'.  
25 grained, subrounded to sub- Drill rate 

- . angular. Minor coarse fractioi, 1-1/2' per 
predominantly quartz, loose to minute 38-80'.  
dense.  

SS 18" 0"5-12 -20 50.  

18 

Drif t** 
4- -*Mixed 1/2 sac 1S 18 6"l5-5 105'S 1 0W - 30 60- .Re SS :1 " 6" 5-5 *.*.Revert @ 60 '.  
10 ..  

- 40 70 
SS * SPLIT SPOON; ST * SHELBY TUBE; ISI HOLE NO.  

- D PNN..oN P - PITCHER; OTN" R Unit 2 Well 6 6B-4 
H&CF 19-1



PROJCT DOJO No. SKERT NO. MOLE NO.  
GEOLOGIC DRIL LOG SONGS Units 2 & 3 10079 2 OP 3 6B-4 

NE m WATER 
SW a PRESSUR TEFT 

W, 0 0 TESTS 
T&ON 

0 UW 
ATER LEVELS, FT FT L DESCRIPTION AND CLASSIFIC.TON W T EVTO U 

RETRN 

SS L8" L2" 11- Single Shot Predominantly fine-grained, Losing 20% 
J3-14 Record moderately-poorly compacted. water 70-90'.  
27 

33

- 50 80 SS 8"8" 4-34 80.0-100.0' SAN MATEO FORMA- Mixed 1/2 sack 
68 . TION, Moderately compacted, Revert @ 80'.  

tan, silty fine- to medium
grained, subrounded quartz 
sand, very dense.  

SS 5"5 /51" - 60 90 N 
Medium-grained, silty, tan, Losing 30-40% 
quartz sand. water 90-100'.  

Drift End day shift.  SS " " 918105 S 7)ow - 70 00
100.0-128.0' DISTURBED SAND, ... Start swing *.. Tan, fine-medium sand, scat- s 
tered coarse; angular-subangu- .  

.. lar with scattered subround; Dilrt 
greater than 

quartzitic, loose. 1 ft/min in 
- 80 10:** third gear Attempted SPT @ 110'. AW rods 

100-120'.  would not stop @ 110'. Added 
rods. Finally stopped at 128'.  
Dropped with no resistance 'til 
128' Took SPT @ 128'. NC rods 

90 2 went to 115' before drilling -90 L20 
was resumed. Drilling fluid 

shows little 
loss. Return 

LS- 
good.  

SS 2" 2" 0/6" Dri t 128.0-200' SAN MATEO FORMATION S 004 'S 00E -100 30 Same as 80-100' with scattered No appreciable 
siltstone lenses. 128' Dark r drilling mud gray, sandy silt; moderately loss to 150'.  
dense (smells organic). Sample 
tube was full. Possibly blow S3" 0" 50/3" Dri0t counts for last 6" were high 004 311 -110 403 
because of this.  

130.0' Tan, fine-medium sand; 
scattered coarse, well com
pacted.  

-120 -50 
SS SPLIT SPOON; ST - SHELBY TUBE; SITE MOLE NO.  

DENNISON; P - PITCHER; 0 - OTHER Unit 2 Well 6 6B-4 
H&CF 19-2 

_ _ _ _ _ _ _



PROJ CT U iJOt NO. SMEET ND. MOLE NO.  GEOLOGIlC DIRILL LOG SONGS Units 2 & 3 10079 3 *, 3 "6B-4 5 Z WATERI3 3 6
S PRESSURE 
S S . TESTS 0 NOTES N 03~ ~ WATER LEVERLS, 

SS 4" 0" 50/4" igeSo 

SS 4" 4" 50/4" 
TESTSUsed 5oas: 

M KLEVATION 2 U WATERI LEV.LS 
. 8 , g & L DESCRIPTION AND CLASSIVICIATIONWAE RTUN 

Revrt(5rub 

I Dri t 

SN003'S 500  -150 80 

- Ta, fne-mdiu san; sat- Drill rate 

e cun casingft 
qc.mplting 

drilinfan I ~ S 1 4"1160/4"11619 
- Tan, fine-medium sand; scat- trl 200'.  

tered coarse; angular-subaong te ta 

compacted. third gear to 
-H0200'.  

8-140 n70 

-et.tUsed 5 bags 
Revert (5 tubs 
from 100-200'.  

Drift 
SS " 0 504"0030'S 'O _150 L80

Drill mud 
flowing from 
NC casing after 
completing 

- drilling and 
41 1 /-160 T90otaprior to SPT 

Tan, fine-medium sand; scat- at 200'.  
Stered coarse; angular-subangu

-S lar; some subround; quartzitic.  

-PTSample moderately compacted.  

Dri t 

SS 3"1 0"1 50/3"1 00 S30 _10 0 004Is3-WI170 - Bottom of Hole: 200' Hole grouted 
.Elevation: -170' 6/5/78 on 

Tremie grouted hole with 1:1 swing shift.  
-cement & water by volume and 

0.94 lbs. Intraplast per sack 
of cement.  
Total take was 46 sacks.  

SS SPLIT SPO ON; ST =SMR[.lY TUBM; ML O 

0. .... :ION P . TC.ve .. aTE . on.. Unit 2 Well 6 6B-4 
M&C. 19-2



PROJECT JOB No. 9 SHERT no. NOLE NO, 

GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 1 1 6B-5 
SITE COORDINATES ANGLE FROM HORIZ. RARING 

Unit 2 Well 6 S 20 + 96.28/W 2 + 27.22 900 
159"N" I*UT'" ""R "" PC Exploration ^ORILL MAKE AN M..L HOL sizeOV.uN( .) ROCK (PT.) [OTA.  

6/13/78 6/13/78 C. Baker/ R. Holt Joy SH Truck NC - 8.0' 
cORE RECOVERY (Fr./%) CORK oxs SAMPLES E L TOP o CASING GROUmN EL. DEPTH/EL. oROUND WATER uErT/EL. Top oF ROCK 

0 30.0' 25.0'/5.0' 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT IN NOLK: DIA./LENGT O.coGE BY: 

140#/30" None P. Yen 

e . blW ATERt 
I z 9 PRESSURE N 

0 
E TET NO WAER LEVLS i U II W, M LVATION I. U ~ DESCRIPTION AND CLASSIFICATION WATER LETURN, 

I 1 Z FT FT 

W2.5-8.0' ARD GROUT day shift.  
Drilled with 
4-1/2" rock 

- . ___ ___ ____ ___ ___ ___ bit to 8.0'.  
Bottom of Hole 8.0' ie reaming 

20 10- While reaming 
2 1hole to place 

Pulled surface casing and back-4" surface 
filled with sand. casing, en

countered solid 
material @ 3.5 

10 20 Unable to ad
vance 4.3" 
casing after 
30 minutes 
drilling.  
Harsh drilling 

0 30- action and 
rough vibratio is 
indicated poss .
ble steel en
countered @ 
3.5'.  

- 10 40- Moved to set 
up 12" plant
north of pre
sent position.  

- 20 50

- 30 60

- 40 70] 

SO SPLIT SPOON; ST SHEL.Y TUT: H ;OLE NO.  

0 DNNISON; P - PITCHER; 0 - OTHER Unit 2 Well 6 6B-5



PROJECT JOR NO. SHET NO. HOLE NO.  

GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 1 oP 3 6B-5A 
SITE COORDINATES FANGLE ROM HORIZ. PEARING 

Unit 2 Well 6 S 20 + 94.90/W2 + 26.90 900 
.. f coIT.D anLU. PC Exploration D.RILLM.D L OVER.uN(FT.( ROCK (F. TOTALDEPT .  

6/13/786/14/78 C. Baker/R. Holt Joy SH Truck NC 5' 195' 200'.  
CORE RECOVERy (FT./%) CON s SSA S L.ms TOP OP CASING GROUNo EL. DKPTHIL. GROUND WATER DsEPTH/EL. TOP OF ROCK 

--- 13 30' 25.0'/5.0' 5.0'/25.0' 
SAMPLE HAMMER WEIGHT/FALL CASIN LEFT IN HOLE: ODIA.LENGTH LOGGED ev: 

. 140#/30" None P. Yen/B. Hebbron 

Q S , 1> 0 N WfATER 
Z M X PRESSURE 

S0 TESTS 
TES ON 0  

U
2  

WAEXEES 
u .>ELEVATION I- U *DESCRIPTION AND CLASSIFICATION WTR EUS 

SS '+. I.5 504. ' 0 5' V0a 10R ~fR 

Z 00 

. - 20 

SS L8"p 2017010S 0 -3 

U L FT FT 

Single Shot 0.0-5.0' FILL, Primarily sub- ole started o 
.eodangular quartz sand. swing shift.  

_______________________Advanced hole to 

5.0-28.0' SAN MATEO FORMATION'0wih43 

Tan, fine-to coarse-grained, casing 
1 subangular to subrounded, oiler bit. Ad 

silty, slightly iron oxide anced 10-28' 
stained, well compacted quartz sing NC rods 
sand.and carbide bi I Driller using 
cemet gRevert additiv 

SS .5'4.5"5WY4.5' IS W 1 in the drill 

a gater. Mixed 
1/2 sack Rever 

Changed to roler I bit @ 28' to a(
0 3 0 / 28.0-46.0' GROUT, Portland vance hole through 

cement grout with 1/4" minus cement. Changed 
aaggregate. to carbide bit @ 

- 46.0'. Communi 

DDrirt 6B-6 @ 46' be

00 'S 5 0 W- 10 40 neath grout ca 
Continued driling 
Drilling rate 

in grout l"/mii 
46.048.' SNDTan porlyDrilling rate 2in sand 0-28' 

SS 6" 61C50/6g t compacted.o4r 

h46 @72' toas 

20 50 48.0-60.0' SAN MATEO FORMATIO I -l2/mn 
Tan, fine- to coarse-grained, rie 
subangular, well compacted, o 

catiros thrug 

silty, predominantly glassy 48'. About 

30% water loss 

23- rft_______________________48-60'.  0010'S 600 - 30 6&-.______________ SS .. 46.0-80.0' DISTURBED SAND 

subangular, well compacted, 
1silty, predominantly glassy 

-40Tan, fine- to coarse-grained, 

:S: SPLIT SPOON. ST -SHELBY TUBE I T HOLE NO.  

DENNISON; P PITCHER; 0u OTHER Unit 2 Well 6 6B-5A 
H&CF 19-1



PR0JWCT Jon No.T 
GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 2*' 3 6B-5A 1UJC 3O IONSETDO"ML NO.  

M a WATER 
z 10 ' PRESSURE S 

0 0 TESTS 0 N OTs ON: 
0 U 0 .

WA.TEN LEVEL.  I. ) 00 0 ELVTO IS T. w "m Tav..s FT L DESCRIPTION AND CLASSIPICITION 
4 0 2 M L * a 0CHARACTWR OF 

3u Wo LN 0 3 EO LDILLING. ETC.  0 L1 U 

S . FT FT 

SS 8" L5" 6- Single Shot Mixed 1 sack 
6-7 Rrd . Revert additive 
13 @ 60' and 1 sak 

@ 70'.  

DritDriller report 
SS 4.54.550/4.3 001)'S 50W - 50 80 densrsnd_ 

80.0-200.0 SAN MATEO FORMA- 75'. Drilling 
TNTn, f ine-to medium- rae4-75' i 

grained, well compacted, quart l-l/2'/minute.  Isand. Drilling rate 
75-90' is 

SS 2" 2" 50/2" 1/minute.  -60 90 60 ~iUWater loss 60

90' is 40-60%.  
Communication 
from 6B-6 

Drift accounts for 7% 
SS 4" 3" 50/4" 001. 1'SW of return wate -70 00 

(Expose Fine-to 
F:lm? medium-grained, subrounded 

quartzose sand.  

SS 3" 3" 50/3" - 80 
Slightly finer grained, well 
compacted.  

31" ,o0/- 'Drift End swing shif 
SS23 2005-10'S -90 20' - -005-l0'S~ - 90 20 Yellow, chiefly fine-grainedBgndysi 

quartzose.  

-Losing 90% mud U ...... rilling below 
110'butin

Lil 45/ 1" 9 creased return 
SS 50/5"- Fine-grained, silty.  

riller report 
harder drilling 
22'. Drillin 

Drift ate l'/minute, SS 3" 0" 50/3" Dri'S -110 
00 5'SW. -1 0 

-120 50 
5175 HOLM NO.  

SS - SPLIT SPOON; ST - SHELBY TUrnK; 
0 ORVINISON; P -PITCHER; 0 -OTHER Unit 2 Well 6 6B-5A 

H&CF 19-2



PROJECl JOn NO. SmEwT NO. MOLE NO.  

GEOLOGIC DRILL LOG JP'2 ____ GILO ICRIL L I SONGS Units 2 & 3 10079 3 Op 3 6B-5A 

us N a WATER 

PRESSURE N 

0 0 TESTS N N WoTES ON: 
El ~ O~ N * ELIEVATION UAES 

E 3 0 1. a 2. 1 emaro & ncs~inaocasnksnwATRm E.DECEPTONAND CLASSIVICUTION " 
50 X In L p NCAMACTEM OF 

0DRILING, RTC.  3 Ez 

M0 FT FT 

SSL.5 1" 50/1. Single Shot Light yellow fine-grained Lost 500 gal.  
Recor quartzose sand. mud.150-160' 

then 80% 
return.  

Dri t Driller reports 
SS 5.5 0" 50/5. 001 'SW -130 L60 .. normal drillin 

conditions.  

SS 4" 3" 50/4" -140 L70-:.  
Coarser grained, some iron Continue to 
staining. lose mud then 

80% return.  
180'-unable to 
place sampler Dri -150 8 to bottom of hole.  
Probably cored 
hard silt zohe 
and part fell to 
bottom of hole.  

SS 2.5 0" 50/2. End day shift.  
-160 1904- -_ 

Begin swing.  
shift.  
Performed 
gyroscopic 

DriEt survey of hole 
SS 5" 5" 50/5" 001 *'N73ow -170 200 .. 0-200'.  

Tan, silty, fine- to medium

grained sand. Hole grouted 
6/14/78 on 

Bottom of Hole: 200' swing shift.  
Elevation: -170' 
Grouted hole by tremie method 
with 1:1 (cement:water mix) by 
volume and 0.94 lbs. Intraplas: 
per sack of cement. Injected 
68 sacks of cement. Two 
additional sacks wasted.  

SS SPLIT SPOON* ST - SHELOY TUSE; MOLE NO.  
-DENHNISON; P PITCHES; - OTR.. Unit 2 Well 6 6B-5A 

H&CF19-2



GEOLOGICJGJO NO. SRELT NO. XOLE NO.  
GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 1 OF 3 6B-6 

SITE COORDINATES ANGLE FROM HORIZ. BEARING 

Unit 2 Well 6 S 20 + 91.28/W2 + 27.22 900 
BEGUN COMPLETED DRILLER E DRILL MAKE AND MODEL HOLE SIZEOVERBURDEN(FT,)ROCK(FT.) TOTAL.DEPTH 

6/9/78 6/13/78 C. Baker/R. Holt Joy SH Truck NC 10' 190' 200' 
CORE RECOVERY (FT./%) CORE mOxES smpSPLKs EL. TOP OF CAsING GRou E.L. L ErNsL. GROUND WATER DEPTH EtL. TOP OF ROCK I- 16 --- 30' 25'/5' 10'/20' 
SAMPLE HAMMER WEIGHT/FALL CAsIN LEFT IN HOLME: DIA./LNoT LOGGO mv: 

140//30" None M. Salem/B. Hebbron/P. Yen 
U n 'a' > W WATER 

lW WZ Z It- PRESSURE 
> 0 W 0U T~~ESTS 0 WNTE N 

Si:l Xhot 

-~ ~ o ~.~ 5  
TETS N ATE LEVELS, 

ELErVAnION I* UneISs RWoN AND CLAs C NT RETURN 

CHARACTER 
OF 

U L, 4.DRILLING, ETC.  

FT FT 

* 10.0-10.0' FILL, Mainly SAND Hole started on 
with angular gravel and some day shift. Ad
silt. Poorly graded, tan, vanced hole 0

dense to very dense. 10' with Rolle 
42- bit/water. Set 

SS ill__6__50/5"_20_1010' casing (4. ").  

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/ 
carbide bit.  
End Day Shift.  

SS28.5-4'.0'/GROUT, Lens of 

Start swing shtft.  
10-28.5' 100% 
water return.  
Rock bit from 
28.5-44', NC/ 
Carbide bit fr m 

weak grouted sand at 28.5'., 44-200'. Lost 
200 gallons fr m 
44-50'.  

Drift 
0 'N 0 w - 10 40

Endl Swing Shif t 

44.0-200.0' SAN MATEO FORMA- Begin Day Shift 
TION, Tan, fine-to coarse

39-48 grained, well compacted, silty, 
SS 6.51250/4. -20 50 ,iron oxide stained, quartz sandLoig5-% SS L6.5 12 50/4.5 -oin 2065 

with scattered nodules of sandy circulation 

silt. from 50-70' 

Tan, fine- to medium-grained 
43 Drft. silty, subangular, well com43- Drift 

SS 1"l0"0/4" 00 N 00  - 3 60 pacted, quartz sand.  SS 10"110",50/4" 0o IN 'W0E -30 6 
Mixed 1/2 sack 

60' 

Mixed 1/2 sac 

-40 70 Revert @ 70'.  
.-PON; ST ndTf; HOLE NO.  

DENNISON; P PITCHER; 0 OTHER Unit 2 Well 6 6B-6 
H &C F 19-1



PROJECT jiOn No. SWWT NO. HOLE NO.  

OLOG ICDRISLL G SONGS Units 2 & 3 10079 2 Or 3 6B-6 

WATER su p PRESSURE g 
T0 0 0ESTS 0 OTES ON: 

gE U 0 Z.Ug - WATER LEVESs.  
pa 0 ELEVATION l* UWATER RETURN, 11111LEVATION A UDESCRIPTION AND CLASSIFICATION RT URIt:..1n, 

.3 43 Ua ' FT FT 
SS "5- Single Shot Silty sand; tan, fine- to Mixed 1/2 sack 

0/4.5 R cord medium-grained. Revert additive 70' & 80'.  
Drilling rate 

Dri t is 1-1/2'/min.  
SS 5i___ 70-150'.  SS 5" 5" 50/5" 005'N 70OW- 50 80 _7 0-5' 

Sandy silt nodule, micaceous, Water loss of 
iron oxide stained, tan-gray, over 50% (up 
friable. to 65%) continues 

70-150'. Driller 
continues to 

S3" 13" 150/3" -6 90use Revert to 
Sandy silt nodule, gray and keep hole open 
tan, friable.  

Drift 
SS 2" 0" 50/2" 005'N 250W - 70 10 

SS 2" 2" 50/2" 8 -80 110 
Tan, primarily medium-grained, Mixed 1/2 sack 
subangular, silty, quartz sand.of Revert addi

tive @ 110' & 
140'.  

Dri t 
SS 2"1 2"1 50/2" 005'N 350W -90 120 ' --!*-; 

As above, but fine-medium- Additional NC 
grained sand. drill rods 

brought to site 
@ 1930 hours.  

SS 2"2" 502" .- 100 130 
Primarily tan, silty quartziti 
fine-grained, subangular sand.  

SS 2" 0" 50/2" -110 1404-I-.  

Mixed 1/2 sack 

120 1Revert @ 150'.  

SS SPLIT SPOON; ST H SHELOY TUNE; MOLE NO.  

0 - DENNISON; P PITC..R . O Unit 2 Well 6 6B-6 

H&CF 19-2



PROEO LJOO I NO. SHEET O. IOLE O.  

GEOLGIL LOGSONGS Units 2 & 3 10079 3 op 3 6B-6 
WMab a - WATEF 

SPRESSURE 
S 0 0a TESTS 0 more oH: 

1 0 8 a 0 a stv oU T U F LV TTan, DESCRIPTION AND CLASSIVICkTIOH LEEL.  
LDME W 3 L 4CHARACTUR OF I 0DRILLING, ETC.  

J 0 1 FT FT 
SS 2" 2" 50/2" Single Shot medium-fine-grained, siltyDrilling rate 

Record quartz sand. 1-1/2'/min.  
150-180'.  
Water loss 50
60% @ 150-180' 

SS 2" 2" 50/2" -130 60 Driller con
Medium- to fine-grained sand. tinues to ad

vance hole with 
Revert additive, 

x Nmaking good prD
gress 150-180' 

SS 1" 1" 50/1" End Day Shift 
Medium-grained, silty sand, 
poorly graded, well compacted. Begin Swing Shift.  

150-180' Mud 
circulation 

Drift90%.  SS 4" 3" 50/4" Dri t 
0010'NW -150 180.. I 

Dense, medium-grained, silty 
sand, quartzose.  

SS 2" 2" 50/2" 
-160 L90

Medium- to fine-grained, 
beige color sand.  

SS 2" 1" 50/2" Dri t 
0011 -170 200_, 

Bottom of Hole: 200' Hole grouted 
Elevation: -170' 6/13/78 during 
Eastman gyro survey conducted. day shift.  
Tremied cement grout backfill.  

-Water:cement ratio 1:1 with 
0.94 lbs. Intraplast additive 
per sack. Total injection: 
16 sacks.  

9S = SPLIT SPOON; ST - SHELSY TUBS; HTE HOLE NO.  
" ENNISOH; P PITCHER 0 . O.... Unit 2 Well 6 6B-6 

H&CF 19-2



P R O J E C T 
IJ O N o . 9 S M E T N O . O L N O .  GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 1 or 3 6B-7 

SITU COORDINATES J ANGLE FROM MORIZ. BRARING 

Unit 2 Well 6 S20,+ 89.50/W2 + 33.50 900 
BEGUN COMPLETED DRILLER Po.. ANL AND MODE. ____I

6/22/78 6/23/78 C. Baker/R. Holt Joy SH Truck NC 3.0' 197.0' 200.0' 
CORK RECOVERY (FT./%) COE OXES SAMPse L .TO Df CASING GROUND EL. DEPTM/ffL, GROUND WATER JDEPTM/RCL. TOP OF R OCK 

--- --- 16p --- 30'o 25'/5' 3'/27' 
SAMPLE HAMMER WRIGT/FALL CASING LEFT IN HOLE: DIA./LENGTH LOGOGED BY: 

140#/30" None B. Hebbron/P. Yen 
it0 , WAT ER 

> PRESSURE 
> W > W 20t1 TESTS NOT ors ON: 

0 ELEVATIoN DESCRIPTION AND CLASSIFICATION WATE LEVELS, 

j W 0 Id CHARACTER OF 

3 0Lc UU 
L0 LFT FT 

Single Shot0.-.'FLAdgae 

28-39 

20 * 0.0-3.0' F andsgravel Hole started on 

* 3.0-21.0' SAN MATEO FORMATION. 4.3" diameter 
Yellow, compact, poorly cementedcasing to 20'.  

.. sub-rounded to well rounded, Drill with wat r 
SS 6 3"50/4 20 10- very quartzose sandstone, and very little 

mud. 100% 
circulation.  
Drilling rate 
normal-l' /min.  

44- Dr ft Broken core 
SS 9" 2" 50/3" Oo O'SE 10 20- barrel tooth 

21.0-43.0 GROUT, Gray, hard fishing.  
cement.  

0 30- End Day Shift.  

Begin Swing Sh ft.  

Slow drilling 
through cement 

Dr ft 1'/10 minutes.  
00 'S350W - 10 40 

43.0-60.0' SAN MATEO FORMATIONDrilling rate 
Tan, predominantly fine- to 43-70' about 

48- medium-grained, silty, dense, l'/minute.  
SS 9" 8" 50/3" - 20 50 subangular, quartz sand. Very little 

water loss 30
70'. Mixed 
1/2 sack Rever 
additive @ 60' 

11- Dr ft 30 60 
SS L8" 5" 16-19 00 5'S30 0W .* 60.0-80.0' DISTURBED SAND, 

35 .. Tan-brown, fine- to medium
grained, friable, poorly com

.. pacted quartz sand.  

-40 70 
S. * SPLIT SPOON; ST T SHELEY TU.; TE HOLE NO.  

- .DENNISON; PIT... 0 - OTHE Unit 2 Well 6 6B-7 
H&CF 19-1



PROJECT JOB MO. SMEET NO. MOLE MO.  

UIEULUiIlC IDRILL_LUI[SSONGS Units 2 & 3 10079 2 O 3 6B-7 
b Z * ATER 

Z I I RESSUREg 
> 0 O TESTS NOTES 07.  a 4 0 : , ATom W UA L 

RU.4 q 0 * DE aSCRIPTION AND CLASSanIcUTIONWAs au , 

LD E 'M CHARACTER OF 

& &ILLING, ETC.  

__C Reo FT FT 

SS 18' 18" 8- Single Shot -... Same as above except predomi- Drilling rate 
10-11 ... nantly medium-grained sand. 70-130' is 
21 1-1/4 to 1-1/2' 

per minute.  
Drift 

SS 5" 0" 50/5" 000 t 50 80- Water loss 70
8000-200.0' SAN MATEO FORMA- 130' is very 
TION, Tan, predominantly fine- little.  
to medium-grained, silty, very 
dense, subangular, quartz sand.  

SS 3" 3" 50/3" 

SS 3" 0" 50/3Drit 00 5S8OW -70 LOO 

SS 3" 3" 50/3" - 80 

-ater los 70 

Tan, medium- to coarse-grained, 
silty, slightly stained, quart 
qsand.  

Drn mt 
SS 5.54" 50/5.5 091'N 50W -90 L20

Tan, silty, predominantly fine
grained, slightly stained quartz 
sand.  

42- nd Swing Shif 
SS 9.5 .5 0/3.5 -100 30 

Same as above but predominantly 
medium-grained.egnDyhi 

Nearly 100% 
water return.  

50- Drilt so- Dri trill rate is SS 1" 6" 50/5" 001 'NW -110 40 
Medium-grained yellow silty 1 foot per 
sand. mute.  

-120 50 

SS SPLIT SPOON; ST - SHELBY TUBE; SIT 

DENISON; P* PITCHER; 0 - OTHER Unit 2 Well 6 6B-7 
H&CF 19-2



OPROJECT J NO. SHEGT NO. HOLE NO.  

GEOLOGIC DRILLLOG SONGS Units 2 & 3 10079 3 - 3 6B-7 

S2 > * WATER 
Zua PRESSURE 

o TESTS 0 NOTU$ ON: 
hi 1 0 tU S . INip EE AIN AE EES 

't . U hi 1. AT: a hi p 
U

0 w hI U Z 0U. IL hiCII~if AN CLSIII 
L 4h L 4 S RLIG TC.  

L_ L 

SS 2" 2" 50/2' Single Shot 
Record Good water I return.  

Drift 
SS 2.12.550/2.i-1)'N1 

SS 3" 2" 50/3" -4 7O ~ XL 50/" -10 ~Silty, chiefly medium-grained. Normal. drillin 

rate.  

Dri t 
SS 2" 2" 50/2" 005 8W -150 8 

- - Medium- Lo coarse-grained, 
* .' coarse-grain predominantly; 

very quartzose.  

SS 2" 2" 50/2"
J; Same as above with grain size 

to 1/4".  

Drift Slightly more silt.  I -2"~ 70 00 Bottom of Hole: 200' Hole grouted 
Elevation: -170' 6/23/78 on day 
Conducted Eastman gyro survey shift.  
of hole. Tremie grouted hole 
with cement grout. Water

cement ratio 1:1 with 0.94 lbs.  
of Intraplast additive per 
sack.  

S- SPLIT SPOON: ST - SHELSY TUS; ] ITE5 

HOLENO.  

0 ENNISON; P - PITCHER; 0 OTHEC Unit 2 Well 6 a OB

H&CF 19-2



GE POJEfCT Joe No. . SHEET NO. 0OEN.  GEOLOGIC DRILL L SONGS Units 2 & 3 10079 1 ow 1 6B-8, 
SITE ICOORDINATES ANGLE FROM MORIZ. BRARING 

Unit 2 Well 6 S20 + 93.78/W2 + 37.55 900 
N jcom/ T.= ""'"" PC Exploration n.RILL MAKE AND MODEL HOLE SIZE OVER8UROEN(T.) wROC TOTAL.DEPTH 

6/15/78 6/15/7 C. Baker/ R. Holt Joy SH Truck NC 1.0- 1.0' 
coRE NC ./%) c TOP OF CASINo aouND L. _ P IEL. GROUND WAR D IKI .. TOP OF ROCK 

--- --- 0 -- 30.0' 25'/5'1
SAMPLE HAM E WERIGHT/FALL CASING LEFT I N HOLE OIA./LENG o E my: 

140#/30" None B. Hebbron 
tU : 3 WATER 

twI)- aaPRESSURE 

S a ELEVATION DESCRIPTION AND CLASSIFICATION WATR LEVELS, 
10 1WATER 

RETURN, V. X .L I CHARACTER OF WO 
DRILLING, ETC.  

Drill hole commenced at plan- Hole drilled 
ned location but encountered on day shift.  
a rail obstruction at 10 inch 
depth. Moved drill rig 1 foot 
plant east-and started hole 
6B-8A.  

SS SPLIT SPOON; ST - SHILftY TUS IE' 
HOLE NO.  

.- ...... I PI.CER.; 0 . OTHER Unit 2 Well 6 6B-8 
H &C F 1 9-1 - .



GPROJECT JOn NO. SHE T NO. MOLE NO.  

GEOLOGICDRILLLOG SONGS Unit 2 & 3, 10079 1 OF 3 6B-8A 
SITE CODINATES JANGLE FROM HORIZ.j9BEARING 

Unit 2 Well 6 S60 + 93.60/W2 + 36.50 900 
BEGUN Co" 1.TEn DRILLE "PC Exploration D.RILL MAKE AND MODEL M I RC.) AL DEPTH 

6/15/78 6/16/7 C. Baker/R. Holt Joy SH Truck NC --- 200' 
CORE RECOveyR (FT./%) GROUNO EL. DEPH/EL. GROUND WATER DEPT/EL.. TOP OF ROCK 

- 10 --- 30' 25'/5' 
SAMPLE HAMMER WEIGHT/PALL CASING LE9FT IN MOLE: DeA./LEN LoGGED aY: 

140#/30" None P. Yen/B. Hebbron 
we WATER 

ShI 2 E a PRESSURE 

0 0 0 a TESTS 0 NorS ON: 
LvAoN UDESCRIPTION AND CLASSIFICATIOoN WATER LVELS.  

WATER RTURN, 
zU I - CHARACTER OF 

a4 0 L 

L FT FT 

Single Shot * 0.0-5.0' BACKFILL, Upper fill Hole begun on 
sand. day shift.  

Hole is 1' 
5.0-10.0' DISTURBED SAND plant east of 

proposed hole 

20 10- Hit obstruction 
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 casin.  

Drilt a: 26 Suspected crooked hole.  
000 

0 30 

Driit End Day Shift 
O20'N 55 0 E - 10 40

Begin Swing Shift.  
. 43.0-84.0' DISTURBED SAND, Start losing 

Tan to black, medium- to coarse-water at 43.5'.  
grained sand. Poorly compacted Driller used 

3- Revert staining, slightly silty carbide bit & 
SS 18"1 2'15--3 -20 50 to almost no silt. Loose to reamed 4.3" 

medium dense. casing 12-43' 
Drilling rate 

.* 50-70' 1-1/2' 
.'. tper minute.  

10- DritLost 50% retuin 
SS 18" 6" 13-14 002 'N OoE - 30 60 :.K water 40-70'.  

II 
-40 70 '.' 

:S: SPLIT SPOON; ST SHELBV TUSE; SITE HOLE NO, 

- DENNISON; P - PITCHER; 0 - OTHER Unit 2 Well 6 6B-8A 
H&CF 19-1



PROJICT DGIONO. 
SWEHT NO. MOLE NO.  GEOLOGIC ORILL LOG SONGS Units 2 & 3 10079 2 o 3 6B-8A 

WATER 
m I a PRESSURE 

0 TESTS 0 N 
:. ZLVTO WATWR L V91L6, 

O e nESCRIPTION AND CLASSIICkTION r asTumN, 
MM I. IM M La CHACTana Rm OF 

L 0 IonLLINe, aTC.  
5. 80 F FT FT Io 

SSL8"LO" 12- Single Shot Tan, medium-grained silty Driller con
15-13 Re ord .. quartz sand. tinues to lose 

28 40-60% of return 
water. Mixed 
1 sack of Revert 

6- D @ 80'.  003)'N 80 0 E - 50 8 l.n.  SS L8"L8"17-11 .. Drilling rate 
18 70-150' continies 

84.0-200.0' SAN MATEO FORMA- 1-1/2' per 

TION, Tan, fine-to coarse- minute.  
grained sand, containing minor SS 5.55.5- 60 9 . silt, slight iron oxide stain
ing and is primarily subangular 
quartz sand. Sample @ 90' is 
fine-grained and silty.  

SS 5" 0 50/5' Dri t 
003)'N 45 0E -70 100..  

SS 4.510" 0/4.5 
-8 0 11 .  

IJ 
Drift SS 5" 0" 50/5' r 

S 0025'N 200E - 90 12 
Mixed 1 sack 
Revert additive 
@ 120'.  
Losing 60% 

44- return water 
SS 9" 0" 50/3" -100 13 70-150'.  

No sample re
covery due to 
extremely 
dense materials.  

Drift 
SS 3" 0" 50/3" 0010'N 650E -110 L40 

*--- End Swing Shift.  
SS SPLIT SPOON; ST m SHELSY TUBS; HOLE NO.  
= OENN.SON; P - ITC.N. 0.-OTN. Unit 2 Well 6 6B-8A 

H&CF 19-2I*** -*-- *- - -



GEOLO IC DILL L....PIIIECT SONGS. Unt IJEN . JSHE
T NO. ML O 

GEOLOGIC DS007 3 or 3 6B-8A 
D 

J NO. 
WATER 

PRESSURE 
TESTS 0 NOTS ON: 

SELEVATION U R A SIICTION ES N, 
3. *I O IS 3 Inewro ADc ssrcrowArs...u.  

IS 21 DRILILING, ITC 

'Sinle hot FT FT _ 

SS 2" 2"50/2" " Dense, fine-grained silty Begin Day Shift.  
Record sand. Continue losirg 

50-60% mud 
return.  

Drift SS 4" 2"1 5-/1"Di 
00 10'NE -130 L60

Light yellow, quartzose, sub
rounded sand, dense.  

SS 2" 0" 50/2" 
-140 70 

Rate of drilling 
50-60 seconds 
per foot.  

Drift 1 SS 2.5 2"p0/2. Drf 
0030'SE -150 180-....,S 

Very. quartzose, medium- to Continue losirg 
coarse-grained sand. mud.  

SS 2", 2"0/2"1 -160 190 
Silt, gray;quartzose, well 
compacted.  

Drtft, SS 3" 2" 50/3"D 
0015'NE_ -170 .00 .  

0 Bottom of Hole: 200 Hole grouted 
Elevation: -170' 6/16/78 on 
Eastman gyrosurvey conducted. day shift.  
Hole tremie grouted with 14 
sacks of cement at 1:1 water: 
cement ratio and 0.94 lbs.  
Intraplast additive per sack 
of cement.  

SS SPLIT SPOON; ST . SHELBY TUSE: HOLE NO.  
ENNISO; - PITCHS; 0 -. OT.. Unit 2 Well 6 6B-8A 

H&CF 19-2



PROJECT JOB NO. SHEET NO. MOLE NO.  GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 1 or 3 6B-9 
SITE COORDINATES ANGLE FROM HORIZ. BEARING 

Unit 2 Well 6 S20 + 97.50/W2 + 34.50 900 
GLN COMPLTE oRILLER PC Exploration D"RIL MAKE AND MOEL HOLE SIZE OV...UU EN(.Tj ROCK (FT.) TOTAL DEPTH 

6/20/78 6/21/7 C. Baker/R. Holt Joy SH Truck NC 1.0' 199.0' 200' 
CORE RECOVERY (FT./%) CoRE mOXES SAMP.LS . TOP1O CASING GROUND EL. DsPTH/rL. GROUN0 WATER uEPT/EL. TOP OF ROCK 3-16 -- 30.0' 25'/5' l'/29' 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT IN NOLe: IlA.LoENGTM L OGGE ey: 

140#/30" None Vincent Richards/B. Hebbron/P. Yen 
uo M U III WATER 

L W Z a PRESSURE 

W > o > it TESTS0 NOTES ON: 

I. > kI ELEVATION I- OK~DSCRIPTION AND CLASSIFICATIONWAE LVLS 

P0 ' FT FT 
Sigle Shot 0 1 BA L S 

Record 

>7,.: Tan, fine-to coarse-grained, Driller reported 
well graded, subangular to rough drillinE 

angular, mostly quartz, fri- first .10' .  
3-0-20' drilled 

SS 18" 711 0-45 20 with water an 
85 5-7/8" tricon 

____ ___ ____ ___ ____ ___ ___ rock bit.  

15.0-31.0' SAND (SW), Tan, 
fine- to coarse-grained, well 20-200' drill d 

Drit g with water an 
SS 18"211S 0W 10 2 Revert. 4.3" S040'S 2"O 1-1 20- abundant quartz, very slightly 

21 csn e 21 .~~~. weathered. Medium dense csn e 

(disturbed San Mateo) 2' 
Same as above but 0.1' G3 0-15' drillin 

23 grout from 30.8-30.9'. rate 48 sec/ft 23
SS 11.5 L5 5/5.5 0 30+<- 20-30' drille 

2-. 31.0-43.0' G3 GROUT with NC casin 

15-31' drilliig 

rate 25 sec/ft 
33- 30-43' drille SS 12" L2" 50/6" - 10 

tricone rock 
43.0-60.0' SAN MATEO FORMA- bit.  
TIQN, Dark blue-grey, medium- 43-200', 
to coarse-grained, subangular advanced hole 
to angular. Blue could be from 

12 0 Revert seepage.  
Light grey San Mateo for 4.5" 
grades into light tan well 

20 graded SS.  

12- Di 
004 'S -30 60 ISS -8"1 -3"1 29/12' 60.0-70.0' SAND (SW) 

60.0'-60.2 Micaceous siltsto 
dark blue-grey with orange 
oxidation layer grades into 
light tan at 60.2'. Medium e 

40 70 dense zone (disturbed San Mate 
1: SPLIT SPOON; ST SHEL.Y Tu S; SITE HOLE NO.  

0-DENNISON; P -PITCHER; 0 - OTHERt Unit 2 Well 6 6B-9 
H&CF 19-1



G Ia o ne C T o N o . s m EE T N O . MO L S N O .  GEOLOGIC DRILL LUG SONGS Units 2 & 3 10079 2 or 3 6B-9 
e * WATER 

Z . I PRESSURE 
TESTS CNorco 

am: 

" , LEVELS 
60 MU 0 3- ELEVATION u ND- WATUNR LETERS.  ma v" a a na aro DECITO uN CLwar I ==vasON 

L FT FT 
SS 18' 12" 59/12' Single Shot 70.0-200.0' SAN MATEO 

Record FORMATION Same as 43.0-60.0' 

Dri t 
SS 6" 6" 50/6" 003 'S - 50 8 

Very dense, silty. No water loss.  

SS 3.5 3" 50/3.5 -60 90- .  
Tan, well graded, subangular 
to angular, dense.  

Dri t 
SS 3" 3" 50/3" 004)'S - 70 10 

Begin Swing Shift.  

SS 2" 2" 50/2" 
Tan, fine- to medium-grained, 
silty, subangular, quartz sand 
dense.  

40- Dri't 
SS1" 0 50/5' 0025'S 750 - 90 120Mixed 1/2 sac 

Revert additive I at 120'.  

43
SS 1. 0" 50/5.5 -100 13 

Dri~t 
SS 5" 5" 50/5"r End Swing Shift.  003)'S -110 40 

Begin Dqy Shift.  

SS 1" 1" 50/1" -120 50 
GS SPLIT SPOON; ST - SHELBY TUBE; SITE 

MOLE NO.  
DE ONNISON; P-PITCHER; 0 . OTHER Unit 2 Well 6 6B- 9 

TH&C F 1



GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 3 0 3 6B-9 
M z a WATER 

. z PRESSURE 
a a0 0  TESTS 0 NOTMS ON: 
a ELEVATION * U WATR LEVILS, 

-Z . DESCRIPTION AND CLASSIFICIATION WA7 tER REuN, 
J. M U CMARACTER OF 

L a 0 -DMILLING. ETC.  

I 30 FT FT 
SS 1" 1" 50/1" Single Shot - Gray, silty, fine-grained 80% mud return.  

Record dense sand. Driller report 
normal drilling 

Drift 
SS 6" 0" 50/6" 0036s -130 60 

SS 5.5 0" 50/5.5 -140 70 

42- Dri: t 
SS 10" 4" 50/4" 0030'S -150 80 

Yellow, fine-greained, silty Drill rate 60 
sand. sec/foot.  

SS .5 3" 0/5.5 -_10 L90 
Slightly more silt in fine- 100% water 
grained sand. return.  

Drift 
SS 2" 0" 50/2"Drt 0030'S__ -170 ?ng~ 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.  

SS S SPLIT SPOON; ST - SHELDY TUrE S HOL NO.  ENNISON; P -PITCHER; 0 - OTHER nt2Wel66
-Unit 2 Well 6 6B

M&CF 19-2 - - - -- - - - -



I-0 
GEOLOGIC DRILL LOG "OJ"c SONGS Units 2 & 3 10079 1or.1 6B-10 

SITE COODINATES 
ANGLE FROM HORIZ. BEARING 

Unit 3 Well 6 S20 + 97.00/W2 + 28.50 900 
BEGUN COMPL ET DILLER PC Exploration RILL MAKE AND MODEL O..LE.. OV.R.uRVEN(T.) ROCK (FT.) TOTL DEPTH 

6/23/78 6/23/78 C. Baker/R. Holt Joy SH Truck NC 2.5' 6.5' 
CORE RECOVERY (FT./l) CORE BOXES SAMPLES EAL TOP OF CASING OROUND EL. DEPT/EL. GROUND WATER DEPTH/ EL. TOP OF ROCK 

--- -- 0---30.0' 25'/5'-
SAMPLE HAMMER WRIGHT/WALL CASING LEFT IN HOLE: DIA.JLENGTH LOGGED BY: 

140#/30"- P. Yen 
i 2 WATER 

W > PRESSURE 
I>W 0 E TESTS 0NTE ON 0i 1i ~ ~ ELVTO DESCRIPTION AND CLASSIFICATIONWAELVLS 0 W 

WATER RT RN.  J 
CARACTER OF 

S W R 0 oARILLING, ETC.  

L __FT FT 

0-2.5' BACKFILL, Sand and silt Advanced hole 

2.5-6.5' GROUT, Gray Portland from 0-3' wit 
cement concrete with 1" minus roller bit.  
aggregate.. Encountered steel Advanced from 
at 6.5'. Unable to proceed 3-6.5' with 

20 10 ith drilling. NC diamond 
bit. Used 

Bottom of Hole: 6.5' Revert additi e 
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 
Well 6.  

0 30

I -10 40

1 
-20 50

- 30 60

-- - 4 0 7_0 
SS - SPLIT SPOON; ST - SHELBY TUBE SIELE 

NO.  0- SON: P .PITCHER: .OTHER Unit 2 Well 6 6B-10 IH&CF 19-1 -



PROJECT JOE NO. SHEET NO. MOLE NO.  GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 1 oF 3 6B-10A 
SITE COORDINATES ANGLE FROM MORIZ. BEARING 

Unit 2 Well 6 S20 + 97.50/W2 + 27.50 900 
.. COMPLETE . .. .L. PC Exploration RILL "AK AND "DEL "OL. SIE OV.R.URDEN. ROCK (FT.) OTL DEPTH 

7-13-78 7-14-78 C. Baker/R. HoltJoy SH Truck NC 7.0' 137.0' 200.0' 
CORE RECOVERY (FT./%) COREs OxES SAMPLES E9L. TOP OF CASING GROUND XL. /EPriL. GROUND WATER DEPTH/ EL. TOP OP ROCK 

-- - - 24 -- +30.0' 25.0'/5.0' 7.0'/23.0' 
SAMPLE HAMMER WEIGHTFALL CASINO LEFT IN MOLE: OIA.ILENGTH LOGOD SY: 

40#/30" B. Hebbron/J. E. Kaiser 
UN 3 WATER 

W 2 z a : " 0 N PRESSURE 
0 > a U TESTS NOTES ON: 

i N U EL EATION U DESCRIPTIO N AND CLASSWAT R , 

0- . -4.' SA' ATEO FORATI O rckbt n 

U 0 20 10 Y f t CHARAC n O 

metd wel copctd sit cain atLLNG 10C.  

U L FT FT 

Single Shot 0.0-7.0' BACKFILL Hole started 
mRd ud on day shift.  

Start hole 

Drwftit oNip.  
SS .5 5" 0/5.1 00 10 0 

SS 5" 5" 50/5" 0 3 

Bediuge, ined to mediu sand,~ 

Drtft E n Da S it 
SS 18"L8" /24-22 00 - 10 40405'DTB , 

26- cas-rie ihfnsN osi SS 18"L8" 39-40 0 
crua 

compaced iet edu ad 

43-45050'ATOFR 
SS 8"8" 46-50 1- 20 0 

96 At 8 242 0045 0 saDITRE becomin finer Swon be becoin 5- Thoug sill creotiningtoelopat 

Dr .ft 5. 50 ITRE AD eypol 
SS 00 - 306a st- coarse copat 

grasiedtineslssta 20% , ory fudntd 

17 compacted 
10- 4 S Added 1/2Msa 

SS 18" 8" 12-12 

- fine-grai 

- IN ea 7.0-40.0' Sd ATEeFORATIO 

240 (pr fn eominaniy) to um a nk 

55SLTSON- thug -40l 70ntin.> more~v compact 

SS 81118" 6-6 quartse o sai und. . Po rl ce-m tei 

ST Dr 
5HLE TU85.0 SITERBE 

HOLE, Neyo. rl 

7- 30 60T-amnt, ell-ie t r compacted,.  

C -DENISO; PICHE; THE- U in part. 6i h yellow, 

Sm Ledmgined.  

10- A ded 1 2 20

Bedige, fineto edumsad 

on stt in 20% Poorly6
Hcompacted



POJWCTJO_ 
0 O.9  S M T NO. IOL NO.  GEOLOGIC DRILL LOG SONGS Units 2 & 3 1007 2 O' 3 6B-10A 

Me * MWATER 
' . PRESSURE 

li a o FTT NT9 N 

O~U 0 . : 
AE EES 220 1~. "A: UIV1,1 

jE um S ELEVATioN OESCIPIION AND CLASSIPIjc'A1oN WIATER ETURN E -u '. z CHARACTER O I. 0 L 
DRILLING. ETC.  

I 1L 

( U j U FT FT, _ _ _ _ _ _ _ _ _ _ 

SS 8"L8" 7-9-lrSingle Shot Small interfingerings (2mm
23 Record5m fard-rw it 

l- plastic clay noted.  
SSL8" L4" 10-6 Tan, fine- to medium-grained, 50% loss in 

silty, wet. drilling fluid 
Drit noted in last 

SSL8"L3" L5-5 0.N 0- to medium-grained, 20'.  

30 subangular-subrounded as with 
25

SSL8" 4" 3-33 ed silty, wet fines 30%. At 85' communi

85.0-120.0' SAN MATEO FORM4A- cation with hcle 
SS 4" 0" 50/4' TION, Tan, silty sand, firm, 4N.  -60 9 

fine- to coarse-grained. Becoming firm IS 0 Locally, clay (rare) particles, (no recovery) 
SS 2" 0" 50/2" subangular to subrounded. at 90'.  

Tan with grey, fine- to coarse, Circulation 

SS " 2 502' ri , medium/coarse 60% of fraction loss 20-30% SS 2" 2" 50/20 Nri7 slightly silty. SPT @ 10' inteal! 0015'N 200E -70 
Coarse sand, tan, silty, wet, 1/2 sack Revert 
as with all earlier samples added to mud 
the sand is quartzitic. tank.  

SS 2" 0" 50/2' -8011 

Drift 7
SSL" 1" 9140015'N 100E -90 1 SS 8",12", 9-14 00 N0E-9 2- 120.0-130.0' DISTURBED SAND At 120' materia 

23~ Fine to medium sand, silty, appears soft.  
19-wet, some micaceous particles Began SPT at 

SSL8"noted. Some dark chemical 5' intervals.  
staining. Medium dense. Added 1/2 sack 

SS 5" 0" 50/5" -100At 125', gravel pack-material Revert.  

stained, blackish. ParticlesAde 1/sa 
SS 6" 5" 50/6" lfgae /"141 
SS1300-200.0' SAN MATEO FORMA

~' TION, Fine to coarse sand.  
SS 3" 0" 150/3" oiN* -1 14Slightly silty to silty. Losing 90% 

Quartzitic; well compacted. drligm.  
Subangular-subrounded particle! 

SS 2" 2" 50/2" -120 
SS - SPLIT SPOON; ST - SHELY TUuaE; RSTE OLE NO.  0 OENNIBON; P - PITCHER 0 D'OTCR Unit 2 Well 6 6B-1A 

H-&CF 19-2



PROJECT JOE No. SMEET NO. MOLE NO.  

GEOLOGIC DRILL LO [ SONGS Units 2 & 3 10079 3 o, 3 6B-10A 

U= WATER 

> I PRESSURE 
N 

M 0 0 TESTS 

M U 0 > U E N I FWATER LEVELS.  

O :z a 2 0DE ovagn UoSCRIPTION AND CLAssIFICUTION MA C UNN 

U (2( __ _ _ FT FT __________ 

SS 2" 2" 50/2" Single Shot . - Medium- to coarse-grained sand Continue 
Record quartzose, 30% coarse. communication 

with hole 
6B-11.  

Dr i:. t 
SS 2" 2" 50/2" Drill rate 

- - 02 ' -13 Yellow, medium- to coarse- 40 sec. for 
grained, as above. 1 foot.  

I I 
-14 17 

5- Light yellow, medium- to 

coarse-grained sand, dense 
uncemented.  

Drift 
SS 3" 3" 50/3" rilrt 

0 J 2)003 'N LE-150 L8 
Chiefly medium-grained with Losing 50% I scattered coarse-grained sand, drilling mud.  
rounded, quartzose.  

SS 2" 2" 50/2"

-160 L9- .  

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

Stubular.  
SS 2" 0" 50/2" Dri t 

0020'N LOE-170 100 -:...  

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

16 1- of hole.  
Grouted hole .by tremie method.  

-Water:cement ratio 1:1 with 
- 0.94 lbs. of Intraplast.  

- additive per sack.  
18 sacks placed.  

SS2 wasted.  

SS E SPLiT SPOON; ST 7 SHELon TUON 
- O......; P . PITCER: o n OTHE. Unit 2 Well 6 6B-10A 

H&CF 19-2



PROJWCT JOW N0. asMrT No. HOLE NO.  G OLOGIC DRILL LOG SONGS Units 2 & 3 10079 3 3 6B-10A 

b a I WATER 
ni B~ 5 PRESSURE 

1 0 NOTES ON 
S S 0 50"ATE 

LEVELS.  

SS 2" 2" 502 Dr t 

i0 
C.A I- LVTO L U N a D RLING, EC.  L z a .  -I it W 3 

SI FT FT 
SS 2" 2" 50/2" Single Shot Medium- to coarse-grained sandContinue 

Record .*quartzose, 30% coarse. communication 
with hole 
6B-l 

SS 2" 2" 50/2" Dri t 0020'N -130 1 - Ylomdu-t ore Yelowmedum-to oare- 40 sec. for 
grained, as above. 1 foot.  

coarse-grained sand, dense 
uncemented.  

Dr

SS 3" 3" 50/3" ri t 

00 'N 3O DESRIPIO AN1LSI8kIO AW EUN 

03~ N --5 Chiefly medium-grained with Losing 50% 
scattered coarse-grained sand, drilling mud.  
rounded, quartzose.  

SS 2" 2" 50-10 
- -- 160 190 ..  

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

tubular.  

SS 2" 0" 50/2" r 
aBottom 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 lbs. of Intraplast 
additive per sack.  
18 sacks placed.  
2 wasted.  

SS SPLIT SPOON; ST -SHELBY TUBE.; ISITS HL O 
DOENNISON; P -PITCHER; 0-OTHER Unit 2 Well 6 6B-10A 

-H40C sec-fo



PROJECT JBND SHEET NO. HOLR NO.  

GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 1 OF 3 6B-11 
SITE COORDINATES ANGLE FROM HORIZ. BEARING 

Unit 2 Well 6 S 20 + 92.50/W2 + 26.50 900 
EGouN COMLTE RILLER PC Exploration D"ILL MAKE AND MODEL HE ov.uRDENTROCK (FT.) TOTAL DOPTH 

7/11/78 7/12/78 C. Baker/R. Halt Joy SH Truck NC 7' 193' 200' 
CORE RECOVERY (FT./%) CORE BOXES SAMPLES EL. TOP OF CASING GROUND EL. DEPT/NEL. GROUND WATER DEPTM/EL. TOP OF ROCK 

--- 18 - 30' 25.0'/5.0' 145.0'/55.0' 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT IN HOLE: DIA.JLRNGTH LOGGED BY: 

140#/30" None B. Hebbron/J. Kaiser 
W WATER 

M W PRESSURE 
I 10 > 0 U.ESTS 0.NOTES ON: 

ELEVATION I*DESCRIPTION A1ND CLASSIFICATION A .6" LVU , 

L I UCHARACTER OF 

DRILLING, ETC.  

5 aFT FT 
Single Shot 0.0-7.0' BACKFILL Start drilling 

Record .on day shift.  
Hole advanced 
with 4-3/4" 

7.0-24.0' SAN MATEO FORMATION tricone bit 
SS5 " 50/" 20 10 Yellow, poorly cemented sub- and water as 

rounded, fine- to medium- drilling fluid 
grained, slightly silty sand.  

Change to open 
carbide bit at 

Drift -10'. Set 4.3" 
SS 4" 4" 50/4" Dr diameter casin 001@1S 10 2 0 

24.0-43.5' GROUT Change to 
tricone rock 
bit.  

0 30

Drilt 
100 N2)W -10 40

5
SS 8" 0" 45 . .~. 43.5-55.0' DISTURBED SAND Cag ooe SS 18"O 4-5 Cag ooe 

9 . Loose, black, fine- to medium- end carbide bi-
grained, quartzose sand.Drligwt 

3-ReetsanDrligwh 
SS 18" L2" 2-8 - 20 

10 
SS 4" 0" 50/4" 

55.0-200.0' SAN MATEO FORMA
TION, Yellow, fine- to medium

Dri t 
SS 5" 5" 50/5" 100 N 1 30grained, iron stained, trace II of mica.  

SS 6" 6" 50/6" 
4- Chiefly fine-grained. Drill rate 

normal l'/min.  
-40 70 

S . SPLIT SPOON; ST SHEL.BY TUBE; SITE HOLE NO.  

sDENNIeON; Pf-ITCHER; 0 , OTHER Unit 2 Well 6 6B-i 
H&CF 19-1



OCTONO. MOLE NO.  GEOLOGIC DRILL LOG J SONGS Units 2 & 3 10079 2 , 3 6B-11 

, E . WATER 
a 1 :9 PRESSURE M 0 0 0S TESTS 

NOToS ON: 

a2 <0* U a ELEVATION WATEN LEVELS, 
'U e . . L wclro m cas ak o aa sun I .zDEOSCRIPTION AND CLASSIPICkTIOR WATER RETrlN, 
L U, * 

NARCE OM 
III a 0 ' MILLING, ETC.  

20 .  Z * . - FT FT 

S 6"I 5 " 5 0 / 6 1 Single Shot ".Well graded, very dense. Good water 
Record (mud) return.  

33- Dri:t 
SS 11"11" 50/5" 100 N -50 8 0 

llGray, 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 90 silt pod.  
Fine-grained sand, tan. Normal drillin 

at 84'.  

Dri t 
SS 2" 0" 50/2" 100 N - 70 L0 

I ,,~ End Day Shit SS 2" 1" 50/2"1 80 1 
Tan, fine-grained silty sand.BeiSin 
Clay (Gray) layers or inter- BeiSwn 

fingers noted. Shddift. ac 
Revert to mud 

Dri ttak 
SS 3" 3" 50/3" 1lN 100 - 90 12 

SS 2" 2" 50/2" -100 13 I Tan, fine- to coarse-grained, 
coarse constitutes about 20% 
of sample. No clays noted.  

* Very slightly silty.  

Dri _t 
SS 2" 2" 50/2' Penetration 

-10rate about ' 
every 30 to 40 

I seconds.  
No water/circ.  
loss noted.  

120 150 
SS SPLIT SPOON; ST -SHELBY TUDS: RITE ML O ~ONNISON; PPITCHER; o - OTHER Unit 2 Well 6 6B-11 

H&CF 19-2



PROJCTO 
N. N NO. HOLE NO.  

________SONGS Units 2 & 3 .110079 J3 *~ 3 6B-11 
WATER 

L 2 0 aPRESSURE 
, 0 TESTS 

Gon 

- ELEVATION U WATN LIEVELs, 
I" OU L g DSCRIPTION AND CLAWBIPICIATION WATE SITURN 

.* 3 CHARACTaR OP 
.1 *. 0 , DRILLING, RTC.  

2 'FT FT 
1" Single Shot -

Record 

1" 50/1' Di Et 
loN 05cW -130 -60 

Tan, fine-to coarse-grained No circulatio 
sand with medium fractions losses noted.  
predominating. Fine/coarse 
constitutes about 30%. Wet, 
silty.  

-140 .70 Tan; coarse to fine sand. Penetration 
Coarse fraction about 40% with rate about 
medium about 40-50%. Silty, 40 seconds for 
wet, subrounded to subangular 1 foot.  
particles.  

SS .25 1.2 5W1.5 Drift No lON 10aW -150 L8 0 .Nciulto 
losses noted.  

3 SS 1" 1" 50/ 1'16 9 
-160 L90-_:.*: 

No unusual 
water losses 
noted through

Driftoudrlig SS 1" 1" 50/1" Di t17 0 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 lbs. of Intra
plast additive per sack.  

S - SPLIT SPOON; ST - SHELEY TUSE; SITEHOL 
NO 

DENISO ; - PITCHER; 0 - ONE Unit 2 Well 6 B-11 
H&CF 19-2



PROJECT JOr NO. SHEET NO. HOLE NO.  

GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 1 OF 3 6B-12 
SITE COORDINATES ANGLE FROM HORIZ. BEARING 

Unit 2 Well 6 S 20 + 88.58/W2 + 28.55 900 
RGUN COMPLETED DRILLER PC Exploration DRILL MAKE AND MODEL HOLE SIZE OVEReuRDEN(T.) MOCK (FT.) TOTAL DEPTH 

6/16/786/19/78 C. Baker/R. Holt Joy SH Truck NC 2' 198' 200' 
CORE RECOVERY (FT./%) CORE SES SAMPLES EL TOP OF CASING GROUND EL. .DEPTH/L. GROUND WATER DEPTH/EL. TOP OF MOCK 

------ 15 --- 30' 25.0'/5.0 2.0'/28.0' 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT IN HOLE: DIA./LENGTH LOGOGD BY: 

140#/30" --- P. Yen/B. Hebbron 
U i WATER 

L "I Z a i PRESSURE 

I- W >0 0 1 TS NOTES ON: 
ELEVATION DESCRIPTION AND CLASSIFICATION w( 0 W ATE RTUN 

W I.C I2 CHARACTE R OP 

2 L 4 ON DILLING, ETC.  

S U L FT FT 

Single Shot .0.0-2.0' FILL, Tan sand &silt. Hole started 

2.0-200.0' SAN MATEO FORMATTOt on swing 
Tan, medium- to coarse-grained, shift. Ad
silty, subangular, friable, vanced hole 

- -20 10 poorly'sorted, slightly iron 0-10' with 
SS 5" 5" 50/5"1- 20 1-': 'olrbt SSoxide stained, quartz sand 

Installed 10' 

S 10-200' with N 
Drift rods and carbile 

SS 5.55.5 50/5. O 10'S35oW -0 30bt nwtr 

ss s ~ " 50 5" 00 515 0W 10 20 / Encountered small seams of b t a d w t r 

* 0.0-20-26'. Mixed 1/2 sac grou 20 Revert additite 
Tn30', continoed 

to drill hole 
SS 515" 5150/5" 0 0with Revert aid 

water.  
Rate of advan .e 
1 to 1-1/2' 

per minute 

Dr1ft o0x70i.  

20 ~ ~ ~ ~ ~ ~ ae lonontrdsmlseaso 

SS 15.1 0'150/5. 500,51S5 SW -10 4 0 
is only 5-10% 
10-70'.  

SS 4.14.5150/4..- 20 50 
- Fine- to medium-grained, silty 

tan sand.  

Dr ft 
SS 5. 5.5 0/5.. 0- 0'S 5W -30 60 

Tan, silty, medium-grained, Mixed 1/2 sac 
-. poorly sorted, slightly Rvr diie 

micaceous, primarily glassy at 70' 
quartz sand.  

40 70 
559: SPLIT SPOON; ST -SHELEY TUSK; SITE 

OEO 

0-ENIS..; P - PITCHER; 0 . OTHER Unit 2 Well 6 6B-12 
010&CF 

19-1



nm erU 

so;Nm .9 19ear8 NO. .. NO.  GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 2 O 3 6B-12 
.t a , WATER 
L .- - PRESSURE ~ S~~ 0 TESTS 10 04OTES ON: 

0. 
* 

a g nesvenn ~ sa k e AT:. nMrunn, a 38 *EVATION D a OECXIPTION AND CLASSIPICkTIOM WATEa T..N.  33a ara of /4 U5g FT FT 11 
SS 4"' 4"1 50/4' Single Shot Tn itfn-t eim rle otre 

Rcord- oavnehl 

to l'/minute.  

DriftWater loss is 
SS 3" 3" 50/3' minimal 5-10% 0033'W -50 

___Q
0  'W -5 8Tan, medium- to coarse-grained from 70 to 12C1.  

silty, quartz sand. Cuttings washed 
up from hole 
consist of more U 55"0" 0/2'- 60coarse-grained SS 2" 0" 50/2' sn hnuul -60 9 

Drift SS 2.5 0" 50/2.5 
0013'NE0 0W - 70 100

SS 2.52.5 50/2.5 Driller notes 
-8011 Tan, medium-grained,' silty, difficulty re

~.slight iron oxide staining, moving cuttings 
well compacted, subangular, from hole.  
quartz. sand.  

SS 2" 2" 50/2' Drift End Swing Shift.  0025'N70aW - 90 
Start Day Shift.  

SS 2" 2" 50/2' 
-100 13 :..........  SS 2 2" 0/2 -10 13Tan, medium- to coarse-grained Good water 

U ' sand. return.  

It Drif 
SS 1" 1" 50/1' Dri1t 

Oo2L'SIW -110 
Slightly finer-grained.  

-120 15 

89 . SPLIT SPOON; ST - SHELMV TUE; 
D EMNISON; P - PITCHER; 0 . OTHEN Unit 2 Well 6 

H&CF 19-2



PROJECT [0O8 No. UHET NO. HOEN.  GEOLOGIC DRILL LOG SONGS Units 2 & 3 0079 3 or B-12 
11 > M WATER 

Be PESSURE 
TESTS 0NOTES ON: 

WATWR LEVELS6, 
ELEATTION TURNT 

H U * ELEVATION DESCRIPTION AND CLASGIPICkTION A: EES 
CHARACTER OP 

0 IADRILLING. ETC.  

' ___ L FT FT 

SS 2" 2" 50/2 b ingle Shot..  
Record 80% water 

return.  

SSt.5 1" 0/1. DrLf t 
00 ?0'W -130 160

Fine-grained, very well com- Drill rate 50
pacted sand. 60 seconds per 

foot -150-200'.  

SS 2" 2" 50/2" 
-140 170 

Very dense.  

Dr ft 
SS 3" 0" 50/3" 00 0'W -150 8 

SS .50.5 50/1. End Day Shift.  

Tan, medium-grained, partially 
washed out sample, quartz sand Swing Shft.  I4 

SS .5 0.550/1. Dr ft 
00 O'N70 0W -170 20 
0 _M'N__ 'W - 170 gQO, Bottom of Hole: 200' Hole grouted 

Elevation: -170' 6/19/78 on 
Ran gyroscopic drift survey. swing shift.  
Hole grouted with 18 sacks of 
cement - tremie method, using 
a water:cement ratio of 1:1 
with 0.94 lbs. of Intraplast 
additive per sack.  

SS SPLIT SPOON; ST - SHELBY TU SITE HOLE NO.  
S= SON; P PITCHER; 0 - TR.. Unit 2 Well 6 6B12 

foo&CF 
19-2



PROJECT JOE NO. SMEET NO. IOLE NO.  GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 1 or 1 6B-13 
SITS COORDINATES ANGLE FROM HORIZ. SEARING 

Unit 2 Well 6 S20 + 97.50/W2 + 30.50 900 
RaUus corsCs on.ILLER PC Exploration ^ORILL MA^K A" MOCEL LE""" "RE( ROCK ,Fr.) TOTALnErPT 

6/23178 6/23/78 C. Baker/R. Holt Joy SH Truck NC 2.5' --- 6.5' 
CORE RECOVERY (FT.% CORE SOES AMLES EL. TOP OP CASING OROUND EL. DEPRfL, Q ROUND WATER OEPTH/ EL. TOP OF ROCK 

0 30.0' 25.0'/5.0' --
SAMPLE HAMMER WEIGHT/FALL CASING LEFT IN MOLE: CIA./LENGTH LoOGeC by: 

140#/30" None P. Yen 
V 3 WATER 

z M PRESSURE N 

0 0 . .TE LEVELS: 

0KELEVATION U DESCRIPTION AND CLASSIFICATION 
I.C^ WT R RTURN, 

. L CHMARACTER OF 

L j W D ILLING. ETC.  

- "FT FT 
* 0.0-2.5' BACKFILL, Tan silty Began hole on 

sand. swing shift.  
2.5-6.5' GROUT, Encountered Advanced hole 

concrete with 1" minus aggre- 0-5' with roll r 
ate. Encountered 1-1/4" rebaibit and water 

20 10 at 5' and at 6.5'. with Revert 
Bottom of Hole: 6.5' additive. Drilling 
Elevation 23.5' rate in grout *s 
Abandoned hole, no backfill very slow, 
placed. averaging l' 

per 10 minutes.  

10 20 NOTE: 1-1/4" rebar cored out Very little 
with 1" minus concrete and a water loss 0-6.5'.  
piece of gunny sack material Changed to 
at 5'. Also learned from core barrel ani 
G. Dawson that a possible 1/2" NC diamond bit 
thick steel plate was the ob- at 5' due to 

0 30 struction at 6.5'. steel in hole.  
Cored 12" from 
5'-6' including 
a 1-1/4" piece 
of rebar.  
Encountered 

- 10 40- additional rebar 
at 6.5'.  

Abandoned hole.  

- 20 50

- 30 60.  

II 

- 40 70
ES: SPLIT SPOON; ST SHELDV TUNS; SIK THOLE NO.  

S- CNISON; P - PITCHER; . OTHR Unit 2 Well 6 6B-13



PROJECT JOe NO. SHEET NO. MOLE NO.  

GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 1- 3 6B-13A 
SITE COORDINATES ANGLE FROM HORIZ. WEARING 

Unit 2 Well 6 S20 + 97.50/W2 + 30.50 900 
BSEGUN COMPLETED DRILLER PC Exploration D ^RILL MAKE AND MODEL HOLa SIZEOV..SURDEN ROCK (FY.) TOTAL DEPTH 

7-10-78 11/78 C. Baker/R. Holt Joy SH Truck NC 7.0' 147.0' 154.0' 
CORE RECOvaRTy (T./%) CORE moxs SAMPLES EL. TOP OF CASING GROUND EL. DETaL. GROUND WATER ETH EL. TOP OF ROCK 

---- 21 --- 30.0' 25.0'/5.0' 7.0'/23.0 
SAMPLE HAMMER WEIGHT/FALL CASINO LEFT IN HOLE: DIA./LENOTH YOGE a : 

140#/30"'" --- B. Hebbron/J. Kaiser 

> e WATER 
£ 9 a PRESSURE 

'0 20 

i.- K 0T > ELVTO DECRPTO ANDT NTag ON: 
i 11 0" I WATE LEVELS, 

J a a W 0WAER RIN.ETRN 

'10 

W 1 
- L UFT FT 

- -Single Shot - 0. 0-7.0' BACKFILL Started hole o 
r dday shift. Hol I 00 advanced with 

tricone rock 
"* 7.0-28.0' SAN MATEO FORMATION bit and water 

- 20 10 Tan fine- to coarse-grained as drilling S.silty sand. Locally, oxide fluid.  
34 '..*:.- ~staining, well compacted. EdDySit 

10

1011

SS 11" Begin Swing Shft.  
Clean out hole 

10 20 to 15'. Commen ed I installation of 
25.0' Caved material, due 4.3" casing to 

15- Dri't 

4- ri *,:*possibly to drilling and casin220' (casing 

SS,18"2 18-22 0045'N730E 

SS 8" " 4 00 'S 0Einstallation. jamming). Advaiced 

28.0-43.0' GROUT, Consists ofo on 

. . day/ hift e. Hodl 

Portland cement with 1/4" 

1/2 bag Revert to I aggrgate.ud tank. Changed 
from carbide bit 
at 30' to tricne I for easier 

-10 40-z penetration ra-e 

Dri-t in grout, abou: 
5 43.0-55.0' SAN MATEO FORMATION "/minute.  I SS 5" 2.1 505" 004 'N5 ~WTan, when stained with Revert Pntainr 

a light gray. Fine- to coarse a drll 
grained silty sand. Fines about l /minut 

predominate at about 70%. Pre n 
dominantly subrounded grains.  

10- Micas present (less than 10%).  
SS 18".11". 11-11 55.0-125.0' DISTURBED SAND, Drilling rate n 

22 Tan, fine- to coarse-grained, loose material 
loose or not well compacted. about 2'/30 se: 

518"14" 17-21-3 0 CoarCser-grained material due 4.3" ci t 
38 appearing to predominate. ampe' fomin 

15- Drit jOrganic-fishy odor of material greater amount 

2 318812" 18-2G 0R0'N7 0
UW noted. of fines.  

30-40 -40 70-.  
S: SPLIT SPOON; ST -SHELDY TUSK; SIEHL NO 

DENNISON; P -PITCHER; 0 a OHER U te 1/2 Wel Reve 

-H& C Fa 
39 

-0 
t o t r i e n



PROJECT JO NO. SNRT NO. NOLE NO.  
GEOLIOGIC DRILL LOG SONGS Units 2 & 3 10079 2 o 3 6B-13A 

M a WATER 

M 4 pg s PRESSURE 0 

3 3FT DFTLNG EC 

to CHARAC N TE R O P; LO 51 0,WT: 
LOU1 2. 't U a ELEVATIO N & 16 DESCRIPTIONi AND CLASSIFICIATSON WTE RETUN 

SS 18'12"0- Single Shot 
1-13 Record 
24 . medium-grained with coarse and No loss of 

SS 18 13"L0- fine fraction about 40%. Very ulon 
3-8 3-8 few (less than l0%)micas noted, noted. At 75' 
16 sand becoming - 50 8Ss 18"l2"5--core.A 
P-6 80' sand very 
11 poorly compacled, 

SS 18"14"5- Drift Gray, silty sand, fine-grained, finer grained 
5-7 004C'NW loose.  
12End Swing Shit.  - 60 9 SS 18"10"- Mediu-grained, silty tan to 
5-6 light gray.  
11 Go u 

SS 18"12"5 - circulation.  
5-9 
15 

SS 8" ' 5 70 0 Fine-grained, gray. Drill rate -- 7 

.SS 18" 9"5 7-81'i50ft 

15 
SS 18"10")- Drift As above with 1/4" streak of 

)-10 0040'NW clay dipping 100.  I 19 19 ~- 80 10** SS 18"611- Tan fine-grained. Hole staying 
L4-16 open.  
30 

SS 18" 8"23- Tan, fine7 to medium-grained, 
24-22 qatoe 

46 
- 90 2 -*.  

SS 18"10" L1- Gray fine-grained, silty 
2-14 quartzose.  
26 Drift 

SS 11" 5" i0/5" 100'W 
125.0-130.01 SAN MATEO FORMA

6-0 SSL -100 30 fine-grain to medium-grained, SS 18"0'T_1 quartzose sand. Normal drill 
43 .130.0-154.0' DISTURBED SAND, rate.  

SS 8" 7" 8-25 
43 quartzose, Revert stained.  
8

-110 4-*' SS 8" LO" 0-47 . Still black to gray and very 
77 . .' quartzose. Very black mu 

- Drif lack pebbles, organic stained, 
SS 8" 9".0-10 0050'N ertical membrane-like separation 

f __ 20 etween sand and pebbles.  -120 k5-'* 
S SPLITSPOON; ST - SHELBY TURE; SITE 

DENNISON; P . PITCHER; o - OTHER Unit 2 Well 6 13A 

H&CFI19-2



EOLOGIC DRILL LOG SONGS Units 2 & 3 10079 3ET 3 O 6B-13A 

t z WATER 
La s a PRESSURE 

N 
0 0 0 01 TEgSTSa NOTS ON: 
U 0 . Uj 3 : ATER LEVELS.  

U I. 0 0 ELEVATION L T 

ML U 0 OUSCIPTION AND CLASSIfPICkTION WATER RETURN.  

z 3 a 0 mtlo r 

3 o . L FT FTo, 

SS 18' 2" 11- Pea gravel Start losing 
8-8 mud between 
16 - -124 5 Bottom of Hole: 154' 145-150'.  

Elevation: -124' Evidently holE 
Gyrodirectional survey com- drifted into 

pleted. the well gravEl 

Grouted hole by tremie with pack at 145'.  

1:1 cement:water mix (with Hole caving, 

0.94 lbs. Intraplast per sack unable to 
cement). Total take 19 sacks, advance hole.  
1 sack wasted. Hole grouted 

on swing shift 
7/11/78.  

SS *SPLIT SPOON; ST =SMULBMY TUBS; a HHOLE NO.  

DENNI""SON; P - PITCER.. .. -On.. Unit 2 Well 6 6B-13A 
H&CF 19-2



GE L0 C 0RI L L0 POJCTJO .N. SHEET NO. OLE No.  GEOLOGIC DRILL LOG PROJECTSONGS Units 2 & 3 0079 1 O3 6B-14 
SITE 1COORDINATES ANGLE FROM HORIZ. BEARING 

Unit 2 Well 6 S20 + 98.70/W2 + 27.90 900 
GUN COMPLETED DRILLER PC Exploration D" ^ AND MODEL OLE SEOV..uR(.) ROCK (FT.) TOTAL DEFT.  

6/23/78 6/27/78 Baker/R. Holt Joy SH Truck NC 20' 180' 200' 
CORE RECOVERY (FT./%) CORE BOXESAMPLES EL. TOr OF CASING nGROUND EL. oEPHis. GROU WATER waPTrfsE L. TOP OF ROCK 

35 30' 25.0'/5.0' 20.0'/10.0' 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT IN HOLE: eA./LENGTH LOGEDo MY: 

140#/30" None P. Yen/B. Hebbron/M. Murillo 
SZ > WATER 

. B PRESSURE 

WI >0 W hi 
I, >cc j U 1 TESTS . N TE orsON: 

hi4 ~u I..w ELEVATION I. I DESCRIPTION AND CLASSIFICATION WAEI EES 
W Ui Wi IM 

WAT ER REIITU RN, J W Z 1 . W 0 1.- a CHARACTER OF 
I- Bo 

DRILLING, ERTC.  

FT FT 

Single Shot * 0.0-2.5' BACKFILL, Silty sand Began drilling 
Record on swing shift.  

2.5-6.0' GROUT, Gray cement Advanced hole 
and probable aggregate (no 0-20' with NC core recovered).  

4- - 6.0-20.0' DISTURBED SAND, Tan Set 43" casi g 

SS 8" L8" 8-18 20 1 poorly cemented, poorly com- to 20'.  
26 :.*.pacted, silty, medium- to 

coarse-grained, quartz sand.  

42- End Swing Shift.  
SS LO" 4" 50/4" 10 2
SS 9"1 4" 50/4" 

20.0-200.0' SAN MATEOFRA 
44-. TION, Tan, medium- to coarse- Bein Dayer st SS 911 ~~ 50/4" grained, silty, subangular to UigRvr 

-S 911-- 411. 504subrounded, friable, very dense drilling mud.  
quartz sand.Nery10 

SS .5 5"circulation.  SS 5.5 5" 5(/5.50 
0 3 0.*. Fine. to medium-grained, silty, Normal drilliig.  

ylo-gray well compacted sandraei1fo 

SS 4" 4" 50/411 per minute.  

SS 5" 1" 50/5" Dri t -10 0 IZ 1" 0/5 Dr t 10 40 Chiefly medium-grained. Good drill 
100 E 

fluid circu
SS 4" 4" 51/4" lation.  

SS 4" 1" 50/4" 
-20 5 

SS . .. ~0/4.End Day Shift SS 4.54.5 0/ 4.1 
Tan, fine- to medium-grained, BeiSwnSift I micaceous quartz sand.  

SS 511 5 50/5" Dri t 
105 E 30-/4"/minute 

Tan-brown, fine-grained, iron Water loss 50
1-47 ~~oxide stained, quartz sand 70is1-% 31-4770is12% 

with a silt nodule, gray. Mixed 1/2 sac SS 17.512"50/5.5 Tan, primarily medium-grained 
Revert at 65' quartz sand.  

0 DENNISON; P PITCHER: y e THE Unit 2 Well 6 6B-14 
H&CF 19-1



POJSICT J NO. SWET NO. 1OLE NO, 
EOLOGIC ORILL LOG SONGS Units 2 & 3 10079 20. 3 6B-14 

Mr a aWATER 
PRESSURE 

O TESTS NOU orsON: If g M 3 0LVTO 83U 
WATWN LEKVELS,1 

2 0 . T D*LcvATiaN a O aSCIPTON AND CLAsSPSCkTION w N N 
M M OE e 131 3Ig a 4C~a~no 

a 4 L .D ILLING, ETC.  
I FT FT , 

SS 18"10" 0- Single Shot Tan, fine-grained silt nodule Mixed 1/2 sac 
3-36 Record and interbedded light gray Revert additi e 
59 quartz sand. at 70'.  

SS 17.5 10" 33-50 Tan fine-grained quartz sand. Driller reports 
50/5.5 50% water los Drift.  

S "" 29- l5'E - 50 870-90'.  SSI"l" 9 0' 0 8 Tan, fine-grained sand and Drilling rate 50/5' silt. Dense, firm, nodular. 1-1/4-1-1/2" 
SS 2" 2" 50/2" per minute 70 

*Tan-brown sandy silt and light 120?.  
gray coarse sand.  

SS 2.52.5 0/2.5 
-60 90 S 2.2.5 /2. - 6 90Tan, medium-coarse-grained 

fl subangular quartz sand, some 
SS 3" 5"0/' silt and iron oxide staining.  

Mixed 1/2 sact 
___Revert 

additiDrift 
SS 2" 0" 50/2"D at 95'.  l5'S8CoE - 70 00 

Water loss 90
150' is 60-70" 

SS 3" 1" 50/3" 

or bou08 
gallons per 

* 5' advance.  

SS 2"12" 50/2"1 
SS80 10 Tan medium-grained, subangula Mixed 1/2 sak 

si'lty, dense, quartz sand with Revert additi e 
SS 2" 2" 50/2" minor coarse rock fragments. at 110'.  

Tan, mediumn-grained silty 

Drift n End Swing Shift.  SS .5 .5 0/3.5 100'N8C 0E -190 20.  
Tan, fine-grained, silty Bgn Sit 

BgnDay Sit quartz sand.  
SS 2" 3" 50/3" IChiefly medium-grained..  

SS 5" 2" 50/5" -100 30 Tan-gray, fine-grained silty 
sand. Quartzose.  
San,"f2"- Yellow, quartzose fine- to 

amedium-grained, well compacted 
SS4"2"504"1 0 0'E -110 40.  

Medium- to coarse-grained, Driller reports 
svery quartzose, slightly silty harder drillg.  

-120 150 
59 - SPLIT SPOON; ST - SWELDY TUSS; SIE el oMOE O - DENNISONt; P - PITCHER; a - OTHEROI Unit 2 Wel66B-14 

H&CF 19-2



JPROJCT 
8-7 iO" MT O. INLE No.  GEOLOGIC DRILLLOG SONGS Units 2 & 3 9 3 3 6B-14 

WATER 
PRESSURE 

0 TESTS 0 NoTson: 
> 0 ELEVATION 

WAnL K9 0 U F DESCRIPTION AND CLASsIICkTION WATETEEURN, 
L 0 * I T CHARACTER OP 

g0 DRIonLLING, ETC.  

40 a FT FT 

SS 2" 2" 50/2" Single Shot 
ecord creased to 50 

SS 5" 5" 50/5" Mixed one bag 
Medium-coarse-grained, same as Revert.  

15- Drift 150', very dense, some Revert 
55 9 3"501.5 ~0,-13 60impregnation-occurs in fingers.  SS 9.53" 50/3.5 lo0'1E -130-6 IFine-grained,quartzose, very Drill rate 

well compacted. normal, one 
SS 4"1 4" 50/4" 554"4"50/4"foot per minute.  

SS 5" 5" 50/5" 
-140 70 55 5 5" 0/5 -14 70Fine-grained silty quartzose 

sand.  
SS 5.54" 50/5.5 

Slightly coarser than above. Circulation 

SS 4" 2" 5/4" Drifti 
lo0'S65cE -15 0 8017' 

SS 4.54.5 504.5 

I _ ___End Day Shift.  
SS 1. 51.550'1. 5.  ~~~~-160 9 '.--_* S 1.1. Q'.5 160 90 Tan, fine- to medium-grained, Begin Swing Shift.  

dense, silty, primarily quartz 
SS 1.51.5 50/L5 sand.  

Drif ..:?~ Tan, mediumn-grained, silty Drift SS 11 1 iron oxide stained quartz sand.  SS1 "50/1" 1o5' __ -170 00 Bottom of Hole: 200' Hole grouted 
Elevation: -170' on swing shif 
Performed gyroscopic survey of 6/27/78.  

* hole.  
Grouted holewith 1:1(cement: 
water ratio) mixture by volume 
and 0.94 lbs. Intraplast per 
sack of cement.  
Total take: 16 sacks 

85 SPLIT SPOON; UT -SHELBY TUrnE; SITE 
OZ O DENNISON; P -PITCHER; 0 OTHERUnt2Wl66B4 

4Elevation: 
-170' 

Perfrme gyocoi-sreyo 

Ru os n



PROEC0JO0N. SHER.T NO . 0"LE.  GEOLOGIC DRILL LOG PROECT SONGS Units 2 & 3 1N00 H9 1 N O3 6B-15 
SITE COORDINATES ANGLE FROM HORIZ. BEARING 

Unit 2 Well 6 S20 + 92.50/W2 + 35.00 900 

BEGUN COMPLETED DRILLERPC Exploration DRILL MAKE AND MODEL HOLE S VROCK (FT. TOTALOEPT.  

6/28/78 6/29/78 C. Baker/R. Holt Joy SH Truck NC 2.0' 198.0' 200.0' 
coR RECOVERY (FT./%) coRE s sOXS s MPLES oL TOP OF CASING G DE. DEPHUEL. GROUNoD WATER uETorL. TOP OP ROCK 

--- 28 30.0' 25.0'/5.0' 2.0'/28.0' 
SAMPLE HAMMER W IGHT/ALL CASIG LEFT IN HOLE: DIA./LNGT LoGoED *y: 

160#/30" None B. Hebbron/P. Yen 
U 2 ,. I WATER 
EL aE W a PRESSURE 

a 0 NOTES ONF 
I.U T SSI , WA R LEVELS, a 0j Ui !; Mj EEAIN DESCRIPTION AND CLASSIFICATION WATER RETRN 

W U LCNARACTETRO 

Single Shot .. 0.0-2.0' BACKFILL Hole started 
Record 2.0-19.0' SAN MATEO FORMATION on day shift.  I i Well compacted, poorly cement- Advanced hole 

Led fine- to medium-grained, with tricone 

quartzose sand. Subrounded to bit to 20'.  

SSL1" 8"50/5" 20 10 rounded, silty in part. Set 4.3" dia.  
casing.  

Using water 
for drilling.  

10 2 19.0-43.0' GROUT 100% water 

return.  
Dri t 
002' No

dir ction 
in 

cassng 
0 30

S- 10 40

tent by ~ ~ ~ ~ fo drillgmd Thn mu string.  

Dri t 

SSz11"2915a00' N4 

3-3 

I SS 18" 0" 3-4 2 0cmn nso fsmlr 
7 

12
S18l"7-14 Dr ry iegand 

21 4 

Dri t -30 

43.0-80.End DayUBE Shift 

SS 18" 9" 16-2 005 N 2Looer snedogray, fine to 
tn36 by mrin slightly 

7- ho itqartz/2 san Drlln ratet 51 
7

SS 18" 6" 17-14 D T an , fine -grained, 
12- Dri -t - 30 0 *% 

S5 0 S5LIT SPOON: ST S SHELS V TUE; STH 

7DEN.*.430- -80 it . 0' We DISTURBE S 

SLoos, pnetrted to9soe e-L in2%o 

. ltny drligmduTi, mdsarting 
-40 hoizntl /2 lne f ar a4' 

SS~ ~ ~ ~ ~ ~ ~~~0 I.PI.1O:O aLVT UHL O 

*K ceeti he fsmlr 

L ~ ~ ~ ~ ~ ~ ~ .. Dar gry fine-grained,. 0- THRUnt Wl 66B1 
&.*. meiu dense



IC 
PODLJE0. j E T NO. HOLE NO.  

GEOLOGIC DRILL LOG SONGS Units 2 & 3 10 0 7 9  2 OF 3 6B-15 

Is I W ATER 
M a PRESSURE 
:1 0 0 am TESTS 

SS 18 8 13- Sngl Sht R a 
L_ __ 01 OOE CE T TSCIPTON AND CLABSIPI0UTiON :HA U^T i?.O 

18-2 Record Tan to gray, silty to slightly at 70 
42 silty, subangular, partially, Water loss 10

SS 18"12" 12- Revert stained, quartz sand, 20%, 79-90'.  

Dr ftdense.  

SS 5.55.550L. 00 i'N23oE 5 SS5 5. 0 . 0 'N - 0 8---~~ 80.0-120.0' SAN MATEO FORMTTON 

Tan, fine- to medium-grained, 

SS 4" 4" 50/4" silty, dense, quartz sand.  

SS 2" 0" 0/2" 60 90 
Water loss is 

- 40-50%, 90-120'.  
SS2.5 0" 0/2.  

Dr .ft 
SS 5" 0" 0/5" 005'N2)oE 70 0 

SS 3" 3" 50/3" 
Tan, fine-to coarse-grained, Mix 1/2 sack 
slightly silty, subangular, Revert additive 

SS 1' 1" 50/1" very dense quartz sand. at 105'.  

Drilling rate 
SS 2" 2" 50/2" 70-140' is 

Tan, fine-grained sand and if/minute.  
Dr ftsilt nodule. Very dense.  Dr Lf t 

26- 00 i'N3)oE 90 20
SS 18"18" 19-27 120-125' DISTURBED SAND, Tan Mix 1/2 sack 

46 to black, Revert black stained Revert additiva 
23- 10 length, H2S odor is strong,at 120'.  

SS 18"18" 35-46 fine to medium-grained quartz Water loss is 

81 sand. Moderate water loss. 60-75%, 120
43--100 3 125200' SAN MATEO FORMATION 130.  

SS 18"10" 46-43 Tan to black, fine- to medium- Water loss 70
89 grained, silty, subangular, 80%, 130-140'.  

21- Possibly lost 
SS 18"14" 25-32 SS 18 4" 5-32130-140' Revert stained quart water into pre.  

57 Dr ft sand with strong H2S odor. viously drille 

SS 4.5.5 0/4.5 00 'S45 0 E -110 
140'
End Swing Shift 

SS 2 2" 0/2"Begin Day shif, 
Normal fine- to mediumn-grained 6-0 u o 

-120 50 subrounded sand. Drill rate l'/iin.  
SS SPLIT SPOON; ST - SNELOY TUBE SITE HOLE No.  

- URNISON; P - PITCHCPR; 0 - OTH Unit 2 Well 6 6 B15 CAAT OP



PROJECT JO; NO. SHEETNO. HOLE NO.  

GtOLOGIC DRILL LG SONGS Units 2 & 3 10079 3 Op 3 6B-15 

. . WATER 
-( V S PRESSURE 

> 0 a TESTS n-a n 
b.ELEVATION DILNEC 

, 1 - v DESCRIPTION AND CLASSIPIC TIoN WT RET N 
1U 3 2. CHARACTR OP 

0/ Single Shot FT F 
SS 4" 2" 50/4'. Finer-grained, silty. Mix 1/2 sack 

Record of Revert.  
SS 2" 2" 50/2' 

Fine-grained, yellow, very 50% mud loss.  

.Drft quartzose sand, little silt.  
SS1.51 0" 50/1.  00L0'E -130 160- 

SS 2" 2" 50/2' 
Medium- to coarse-grained Normal drillitg 
quartz sand, subrounded. rate of 1'/min.  

SS 3" 3" 50/3' .  
-14017 

SS 2" 2" 50/2' 
Chiefly medium-grained quartz- Continue losirg 
ose sand, slightly silty. 50% drilling 

SS 3" .2" 50/3' Dr LOt mud.  
00 0'E -150 18 - SIRFine-to medium-grained and 

- silty.  
SS 2" 2" 50/2' 

Chiefly coarse-grained, well 
compacted yellow sand.  

SS 4" 3" 40/4' -160 190 
Still coarse-grained, up to 1/4" More normal mud 

return at 190' 
SS 2" 2" 50/2' about 20% loss.  

Fine-grained, little silt, 
Drtft . light beige.  

SS 2.5 2" 50/2. 00 L5 'NW -170 ?0 EdDa hit 

Bottom of Hole: 200' Hole grouted 
Elevation: -170' 
Conducted Eastman gyroscopic on Swing Shift 

6/29/78.  survey of hole.  
Grouted hole with 1:1 ratio by 
volume of cement and water plu! 
0.94 lbs. Intraplast per sack I of cement.  
Total sacks injected: 17 sack! 

* No waste.  

BS - SPLIT SPOON; ST - SHELBY TUE; HOLE NO.  
DENNISON; P - PITCHER; - OTHER Unit 2 Well 6 6B-15 

M&CF 19-2



Jo e O M E No. S HOLEN .  
G EOLOGIC DRILL LOG "o" SONGS Units 2 & 3 10079 10O. 3 6B-16 

COONDINATES 
FANGLE ROM HORIZ. REARING 

Unit 2 Well 6 S20 + 99.50/W2 + 29.50 900 

us cur~amoonN" PC Exploration ""^^ c. o...v...ge..ose.) ema=u 

7/19/78 7/20/78 C. Baker R. Holt Joy SH Truck NC 7.0' 197.0' 200.0' 

-- i7 --- C 20 --- 3 o00 25.0'/5.0' 7.0'/23,0' 

SAMPLE HAMMER WRIGHT/FALL CASING LEFT IN HOLE: DIA.Ji.ENGTH LOGGED 0T: 

140#/30" None J. Kaiser/B. Hebbron 

III WATER 
fhZ M . PRESSURE I 

S ~ 1 0 0O ET NOTES ON: 

I.j >W00 -
WATER LEVELS.  ~1 ~0~o *:~, wELEVATION I. U DESCRIPTION AND CLASSIFICATIONWA RREUN 

U 
5

I .1 WATE REUN 

jO ~I ~ -~ ~m ~I ICHARACTER OF 

e WU U W 0 A DILLING, ETC.  

C) J W t I. 

Z 0 -C LS 
U FT FT 

Single Shot 0.0-7.0' BACKFILL, Sand, tan, dded 1 sack 
Record fine- to medium-grained, evert to mud 

artifically compacted. tank.  
emoved 5-1/4" 

~7.0-55.0' SAN MATEO FORMATION, tricone, empla ed 

SS 4" 4" 50/4' 20 1 Sand, fine- to coarse-grained, 0"-4.3" casin 
tan. Subrounded particles,. nhle lc 
Coarse (less than 5%?), medium NX tricone on 

..........................(20-50%), micas noted. Slightlydrl tig 

siltyAdded 1/2 sack 
Drift 

SS 1" 1" 50/1' 0045'5OW 10 2 Revert.  I Drilling rate 
l'/minute.  

I. At about 25', 

noted change ii 

SS 4"Z.5.50/4' 0 30 color of drill ng 

_-%:Silty, fine-medium sand. Light fluid to gray.  
gray in appearance apparently Changed to car
due to grout. bide bit.  

Drif 

SS 3"1 3" 50/3' Dr 
0030'NSOW - 10 4 Tan, slightly silty, slightly No unusual 

coarser than preceeding samples. fluid losses IParticles greater than 1 mm noted.  
about 10-20%. Some micas ob
served. Locally, grout stain.  

22 2 505' -20 Fine to Miedium sands predomi

nate appearance. Predominantly 
0.0-subrounded particles.  

ane fine-medium micas present. 55-60' in cemet 
ppears more uniform than pre- (Drilling rate 

- Drift ious samples, few coarse grain 6"/minute).  

SS 8" 2" 0-24 0030'S SO0W -30 60 55.0-60.0' GROUT ---- At 60' communi
44 6.0-65.0' DISTURBED SAND cation with hoe 

Black gray, predominantly med- 7' N-NE.  
um-grained, micas (less than 
Sstained due to chemicals, 

SPLIT SPOON; ST SHELBY TUE7 utrid odor. HOLE NO.  

PITCHER;~~~~dil string.- Ui 2Wll66B1 

Added 1/2sac



PROJECT 0O3 NO. SMWET NO. MOLE NO.  

GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 2 03 6B-16 
U 

W 

OTATER 

i PRESSURE 

.94 :> 0 DESCRIPTION AND CLASOIPICU.TIONWTE RTUN 
S>ETACTS O 

111 
DRILLING ETC.  

2~ 0 FT FT 
SS 15' "5" 15-20 Single Shot ;-. 65.0-200.0' SAN MATEO FORMATO 65.0' SPT 

50/3" Record 700' Sand and sandy siltstone.No recovery.  

SS 4" 4" 50/4" Tan (dark gray where stained). Added 1/2 
Fine-medium sand with mica. sack Revert.  

Dri ~~~~~ Siltstone dark gray with fine EdSigSit Drift EdSigSit 
SS 6" 6" 50/6" 0030'W 50 80- sand and mica flakes.  

.. 75.0' Tan, predominantly med
____ l~~~uin-grained, clean, well corn Bgima-Sit 

SS 3" 2" 50/3" pacted. Coarse particles less 
than 5%; appears fairly uniform, Still communi
micas. cation with hcle 

SS 2" 2" 50/2" 60 9 80.0' Similar to above ex- 6' N (68-11?) 
cept more fines, has a slight 
putrid odor.  

90.0 Medium- to coarse-grain

85S0'"Gray,50dium-grained SSed gray, revert stained, 

Drift 

SS 4" 3" 50/4" 003 quartzose.  
100.0' Fine- to medium-grain- 80% mud return 
ed yellowuncemented, well 
compacted ,quartzose.  

SS 2" 2" 50/2" 80 10 
Normal drillirg 

1, rate, about 
50 seconds per 
foot.  

Drift 
S S 2"1 2" 50/2" 0043'ST - 90 2 

- 120.0' Highly quartzose, 
fine-grained, gray.  

SS 3" 2" 50/3" -100 3 
As above with scattered coarse
grains less than 10%.  

Drift 
SS 3" 0" 50/3" 00 30'NI -110 40 Mix bag of-.  

Revert.  

-120 50 
*S - SPLIT SPOON; ST * SNELSY TUe9; SIT_ 

0 D TDENNISON; P - PITCHR; 0 - OTHECR Unit 2 Well 6 N16 

H&CF 19-2 

CHRCTIO



PROJECT JOo NO. SEETNO. MOLE NO.  GEOLOGIC DRILL LO.G SONGS Units 2 & 3 10079 3 Op 3 6B-16 
I WATER 
' 2 I . PRESSURE g 

0 all TESTS 0 NTESO 03 0 .UN 
OLVTONN!R EES 

I. n, S EVATION DESCRIPTION AND CLASSIPIC TION WATE R R 

1 .18 FT FT 

SS 2" 0" 50/2" Single Shot -;Harder drillin, 
Record . about 148-155' 

1-1/2 min/foot.  

SS 2" 2" 50/2" Dri t 
0045'NW -130 60

Fine- to medium-grained sub- Mix bag of 
rounded, silty, sand. Light Revert.  
gray, occasional coarse-grain.  

SS 4" 3" 50/4"
-140 L7 0

Rough drilling 

SS 2" 2" 50/2" Dri t 2-3'.  
004WSW -150 L8 0-?.

-- Fine- to medium-grained, light 
gray, silty, no coarse-grains.  

SS 2" 2" 50/2"
-160 L90 

Circulation tha 
200.0' Sand, tan, fine- to same, 80% return.  
medium-grained, well compacted Some caving.  
particles subrounded (predom.) 

Dri t to subangular, slightly silty.  
SS 5" 5" 50/5" 0030'NW -170 ?00 

-- Bottom of Hole: 200' 
Elevation: -170' Begin Swing Shft.  
Completed gyro directional Hole grouted 
survey. on swing shift 
Hole grouting completed. Grout7/20/78 
1:1 mix (cement:water) with 
0.94 lbs. Intraplast added per 
sack cement.  
Total take: 14 sacks.  
Waste: None 

II 

SS - SPLIT SPOON; ST * SHELhY TUOE; HOLE NO.  
.E.NISON; P - PITCHER; 0 -.. TH.. Unit 2 Well 6 6B-16 

M&CF 19-2



PROECTJOB O. METNO HOLE NO.  

GEOLO GIC DRILL LOG SONGS Units 2 & 3 10079 1 OF 3 6B-17 
gITE CORDINATES JANGLE PRO M HORIZ. BEARING 

Unit 2- Well 6 S21 + 00.00/W2 + 32.00 900 
COUN MPLETED DRILL.. PC Exploration RIL..L .<.. MAK.E AoND Mu o E.. " .(F.11oc. (FT.) rA.. DET 

7/20/78 7/21/78 C. Baker/R. Holt JySTrck jNC 7.0' 193.0' 200.0' 

CORR RECOVERY (FT./%) CORE BOXES SAM S ELTopOP CASING GROUND EL. DKPTNEL. GROUND WATER DEPTM/ EL. TOP OF ROCK 

- -- - 19 -- 30_.0' 25.0'/5.0' 7.0'/23.0' 
SAMPLE MAMMER WEIGIY/FALL CASING LEFT IN HOLE: DIA./LENGT. LOGGED V: 

140#/36" None J. E. Kaiser/B. Hebbron 
1WATER 

DRESSRE.5 
h 

, E ;TS 0NOTES ON: 

U~ ou I- w ELEVATION 1 I DESCRIPTION AND CLASSIFICATION ~j 4 4 EWATER RETURN.  

Ii I w z CHARACTER OF 

w, IK~ E FT FT 
~Tg~~Y - -0. 0-7.0' FILL, Sand, tan, well Hole started 

1Record graded, fine- to medium-graine on swing shif 

SS subrounded particles predomi- Began drillin 
21I1I15/6I nate, slightly silty, artifi- with 5"1 tricone I cially compacted. bit.  

20 1 "7.0-200.0' SAN MATEO FORNATTO Placed 10'20 1_ 
Tan, fine to medium well grade 4.3" casing.  
sand. Silty to slightly silty, Changed to 

SS 5" 3" 50/5". occasional coarse particles, carbide bit, 
occasional local siltstones or open end.  

fragments thereof, particles Drilling rate 
10 2 predominantly subrounded. V'/40 seconds 

Micaceous, well compacted.  

Dri t No unusual 
SS 3" 3" 50/3 03'65 0  drilling flui 

Well graded, fine to medium losses noted.  
I sand, tan, slightly silty.  

0 30 

SSj 411 4 1150/411 

- 104 

.Drift 
SS 4111 411 50/4" 0D3)'S100 

Penetrat ion 

I--2 I rate about 
--20 5 0 V'/40 seconds 

SS 3 131 50311End Swing Shilt.  SS 3"1 3" 50/3" 

Similar to above except with 3 . 1~~~l siltstone fragment, silt- BgnDySit 

- 30 6 stone a light gray, sandy, 
micaceous siltstone.  

SS 5"' 2" 50/5" DriEt 
00 3)'S20 0W Fine to medium-grained, gray

I green, well compacted, unce
__ [ I40L 70- mented sand.  

SE - SPLIT SPOON: S SITE 
NoT DENNIS; P - PITCHA; ACR OTHER Unit 2 Well 6 6B-O7 

H&CFII



G E O L O GICEDRIL L JO NO. SH ET NO. MOLE NO.  GEOJLOGIC ODRILL LOG SCNGS Units 2 & 3 10079 2 OF 3 6B-17 

S PRESSURE 
0 g HTESTS 

0 ELEVATION WA M0 U j. z DESCRIPTION AND CLASSIITION WATER RETURN, 
AN CAlCT80 OP 

- DRILLI"G0 TC.  

U FT FT 

Single Shot - 7.0-200.0' SAN MATEO FORMATIO 
Record 

Mix one bag 
SS 5" 0" 50/5' 

- 50 80-50 At about 80' 

Drift some minor mu 
SS 4" 41 003/45 loss.  5/'0035'SW - .  50/4'Medium- to coarse-grained, 

silty, uncemented, subrounded.  

- 60 90
Drill rate 
V'/50 seconds.  

SS 3". 3" 50/3' 
As above with about 10% fine3 grained sand.  

- 70 10 
10-20% mud loss.  

Drift 
SS 3 2"50/3 0045,S U 5 3"2" 0/3 00 I5Medium- to coarse-grained sand 

subrounded, quartzose.  

-80 11 

SS 2" 2" 50/2' 
Greenish, medium-grained with 
scattered minor amount of 

-90 12 coarse factions of sand.  

Drift 
SS 2"12" 50/2' 00 4)'S 

-100 13 

SS 2" 2" 50/2' 
Tan, medium-grained, sub- 30% mud loss.  
rounded sand.  

-110 140 
Drill rate 

Drift V'/40 seconds.  
SS 3" 3"150/3' 

7*-.- *-'Fine- to medium-grained with 
_____ -120150. scattered coarse grains, sand.  

SS SPLIT SPOON; ST -SHELEY Twos; SI1TE HOLE No.  
0- OENNISON; P . PITCHER; o - OTHER Unit 2 Well 6 6B-17 

5 0/&CF 19-2



PROJECT JO6 NO., j ON T NO. MOLE NO.  GEOLOGIC DRILLLOG SONGS Units 2 & 3 10079 2 oi 3 6B17 
M t WATER 
up PRESSURE 

0 TESTS NOTES ON: 
o' u ATE: LEVELS, 

ELEVATION L U AAT NET .RN.  

SS 5"0" Revert 

- 50 

Dri fsmtmnrm 
S 4"4" 50/4' 003 5Sdu-tocas-gand 

- 60 

S 3" 3" 50/3' A 

- 70 1 

Single~~~~0-0 mudt lo-000 sAATOFRMTO 

SS3" Dri t 
S 3"2" 50/3' 0045'SdimWo ore-riedsn 

- 80 1 

SS 2" 2" 50/2' 

* ~ ~ ~ ~ sm scatere miouaonto 

- 9012 casfatososad 

Dri t 
SS 2" 2" 50/2' 004)'S 

-100 13 

SS 2" 2" 50/2' 

TaMedium oca-grained, b 0 u os 3ity roundeded sand.ned 

-110 
iDrill rate 

SS 3" 3" 50/3' 00 )'S 

As Fine ot mediutgraine
scatteed cars ran,.ad 

1020 -120 150 
SS = SPLIT SPOODN; ST 0 SEL SY TUSE; 

80 1 . 7 0M 
O 

Mrei edium cas-grainedwt 

scabovred withr aout 10%fie 
goriedfcioo sand.  

00 

Tamedium-g orsga ined, sand 0 mdlos 
srounded , quarzose 

1110 

GreenishDril meiu-ganeewt 

120l coars factonsofdand 

SS 3"13 , 5130 

Fine- to medium-grained with.  
scattered coarse grains, sand.  

-10150

D ~~~~~~~~ ~ ~AE LEVRLSTC -OHR nt2 el6 B1 
WATWR RIUN 
CHARCTR OP-



PROJECT JOE NO. SHRET NO. HOLE NO.  

GE010GIC DRILL LOG SONGS Units 2 & 3 10079 3 * 3 6B-17 

WATEF b ai 5 ~ PRESSU E 

0 1 TESTS 0 NOTs ON: 
It U 01 O z WAY 1,bV LF U S p ENLEVATION I-UNSVES 

L A DRSCRIPTION AND CLAOSIPICkTION WATER R R TUR 

SinOM R~ 2  e . t - 7.0-200.0' SA MTEO FOMTO 

Record 
SS 2" 2" 50/2" 

Fine- to medium-grained sand About 20% mud 
with occasional coarse fractiorloss.  

-130 60 

SS 1" 0" 50/1" Dr:.ft 
- -00:10'S4 

Good clean 
hole.  

-140 70 

SS 2" 2" 50/2" 

Chiefly medium-grained, sub
ith rounded, quartzose sand.  

-150 80

Dri.ft5 

SS 2" 2" 50/2" D 

001 1'S 

Drill rate 
normal, 

-160 19 50 seconds per 
foot.  

SS 2" 1" 50/2" I Medium-grained, quartzose, 
Sueslightly silty, uncemented.  

SS 1" 1" 50/1" -n 17 00 

I ~ ~~~Bottom of Hole: 200' tr wn Elevation: -170' Shita 

Completed directional surveyp 

(gyro).  I ~ ~~~Grouting completed. 16 sacks Hl rue 

SS 2"7/21/78/on 

cement (no waste) used. 1:1 7 

swng DyShift 

cement:water ratio. 0.94 lbs.  
Intraplast added per sack.  

cement.  

SS = SPLIT SPOON ST SHRLSY TUOE; MOLE NO, 

- .NNISON; P PITCHR; 0 .OTHR Unit 2 Well 6 6B-17 
H&CF 19-2



I-0 
PROJECT JOB NO. SHRET NO. HOLE NO.  

GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 1 o 3 6B-18 
SITE COORDINATES ANGLE FROM MORIZ. BEARING 

Unit 2 Well 6 S21 + 00.50/W2 + 30.50 900 
asGUN couPTEn D...RILLER PC Exploration DRIL MAKE AND MODEL HEIOVER.u.OE.(T.) ROCK .J rOTALOEPT 

7/22/82/782/24/7 C. Baker/R. Holt Joy SH Truck NC 7.0' 193.0' 200.0' 
coRE REcoveRY (FT./%) coRE BOXES SAMPLES EL. TOP OF CASING GROUND EL., OEPTHw L. GROUNO WATER oEPTH/EL. TOP OF ROCK 

-7- 19 --- 30.0' 25.0'/5.0' 7.0'/23.0' 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT IN HOLE: DIA./LENGTH LOGGED BY .  

140#/30" None J. E. Kaiser/B. Hebbron 

aW R e WATER 

W z PRESSURE 

22 U~ i ~ ~ ELEVATION 0 > 0 :1 a V TESTS .1 WTER OEVLS 

0 A: f 
ELEVATION DESCRIPTION AND CLASSIFICATION WATR EUR, 

0-I : 1 . 3 1 CHARACTER O 

WI I -EDRILLING, ETC.  

L FT FT 

Single Shot 0.0-7.0' BACKFILL, Sand, tan, Hole started 
Recorfine to medium, well graded, on swing shift.  Iartifically compacted. Hole advanced 

owith 5" tricoe 

7.0-200.0' SAN MATEO FORMTION to 10' 
~SS 6" 3" 50/6" 2 611 _ 201 100 Sand, tan; fine- to coarse- Added 1/2 sack 

SS 3" 3" 503 000'7a 10 

grained. Well graded; well Revert.  

* compacted. Subrounded parti- Drilling rate 

SSes predominate; weakly ce- at "/45 seco5ds.  

mented; slightly silty; Drill advance 
Dr ft occasional siltstone fragment by hydraulic 

SS 3" 3" 50/3" 00 5'S7 -W 10 20- very dense, feed.  ISimilar to above but appearing Placed 10'
coarser. 4.3" casing.  

Placed NX 

carbide bit.  I No unusual fl idd 

Dr ft 
SS 3" 2" 50 00 15'S - 10 40 

~' Well graded quartzose sand, 10-20% mud lols.  
noncemented, well compacted.  

3 5 4" 14" 150/4" 20 501,- ; 

S4"3"1 50/4"Drt 
- -___ 0 0S -3060Fine- to medium-grain quartzo e 

sand, no cement but well 
*.. compacted.  

- 40 7 
S5 - SPLIT SPOON; ST - SHELEY TUBE; SITEH 

0 DENNISON; P PITCHER; 0 - OTHER Unit 2 Well 6 
14

&CF t9-I



PRCOJRCT JO NO. SHUT HO. HOLE NO.  GEOLOGIC DRIL , LOG ScNGS Unit 2 & 3 10079 2 70 3 6B-18 

., a. .WATER' B a PRESSURE 
o TESTS 0 NOTMs ON* 3 ~ ~ .E ~: I*~~ ELEVATION WTELULS 

U LVTO U L DESCSPTION AND CLAGSIPICATION WATR RETURN, 

L MS ILN CHARACTER OP 
a & & : . 0L DRILLING, arC.  

1 3" FT FT o 

SS5" 0"5 'Single Shot . 7.0-200.0' SAN MATEO FORMATION Changed dull SS 5" 0" 50/5' Record (Continued) bit.  

Drtft 
SS. 4"13". 50/4' 0030'S -50 8 0 

-5 Fine- to medium-grained sand 
with few scattered coarse 
fractions.  

Mix bag of 
Revert.  

SS 2" 2" 50/2 - 60 90
Medium- to coarse-grained sand, 
some silt.  

Drtft 
SS 3" 3" 50/3' 0030'SW -70 1004 

Subrounded to rounded, highly Losing 10-20% 
quartzose sand; medium- to mud.  
coarse-grained.  

Normal drill 
rate 50 seconds 

SS 2" 2" 50/2" - 80 11 - per foot.  
Same as above but chiefly 
medium-grained.  

Drtft 
SS 3" 2" 50/3" 000'S - 90 120 

Well compacted medium- to 
coarse-grained, silty sand 
slightly green.  

Hole caving 
some.  

SS 2" 2" 50/2" -100 130-.  
Well graded and compacted 

yellowish sand.  

Still losing 
Drt ft 10-20% drilling 

SS 2" 2" 50/2" 0030'SW -110 140- fluid.  
Normal drilliny, 
rate.  

Tan, fine- to coarse-grained, 
-120 150 well graded/compacted. End Day Shift.  

SS - SPLIT SPOON; ST - SHELOY TUBE; SITHOL NO.  

0 - DENNISON; P - PITCHER; 0 OTHER 

H&CF19-2



PDOJCT 
O. SNRET NO. MOLE NO.  EC LOGIC DlRILL LOG CONGS Units 2 & 3 10079 3 or 3 6B-18 

Et2 WATER 
. . a . PRESSURE 

0 0 0 T NOTES oN: EZ~ UN *ELVTONl uWATER LEVELS, -C ou 'a' a v I ) DESCRIPTION AND CLASSIPICTION WATER R 

___ _ ___ FT FT (Cniud eUCEO 

S 2" 2" 50/2" Sg - 7.0-200.0' SAN MATEO FORMATION Begin Swing 
Recoc (Cntined)Shift.  

I No unusual 
Drift -drilling fluis 

SS 1" 1" 501 Drf'S5t -130 L60- losses.  

I - - ___ 00LG ETCS 

Tan, fine- to coarse-grained, Drilling rate 
appears- slightly coarser than at l'/40 sec.  

previous samples. Particles 
subrounded (predominantly) to 

-subangular; some micas, well 
SS 2" 2" 0/2" -140 170 - compacted.  

'~* Fine- to medium-grained. Well 
compacted; micaceous; particles 

I ~Drift 
SS 2" 2" 50/2" 0015'S0aW -150 L80 T 

Same as above, but slightly Added 1/2 sacl 
coarser. .Revert to mud 

Stank.  

SS1"1" 50/1" -160 L90 
Tan, fine- to coarse-grained, 
well graded.  

SS 1" 1" 50/1" t-170 Same as above with siltstone.  
SBottom of Hole: 200' Hole complete 

Elevation: -170' 7/22/78 
Conducted Eastman gyrosurvey eof hole. Hole grouted 
Grouted hole with 12 sacksof on day shift 
cement. Water:cement ratio 7/23/78.  
1:1 by volume with 0.94 lbs.  I of Intraplast additive per 
sack of cement.  

aS a SPLIT SPO ON; ST - SMBLSY TURE; SIEHOLE NO.  - .NN.N P- PTCER.. 0 s." OTE Unit 2 Well 6 6B-18 
H I10&CF19-/



GoeT JoE HO. sm oEET. HoL NO.  

GEOLOGBIC DRILL L01 SONGS Units 2 & 3 10079 1 or 3 6B-19 
SITE COORDINATES ANGLE FROM MORI. RARING 

Unit 2 Well 6 S21 + 00.00/W2 + 26.00 900 
UeakN crM.TEo .RILLER All Terrain DORILL MAKE AND MODEL HOLE SIZE oVSREURON . ROCK (FT.) TALmDEPTH 

9/14/78 9/21/7 R. Clark/J. Weger CME 750 NC 10.0' 180.0' 190.0' 
COR REcovERy IFT./%) CORE mos SAMPLE. ToPoF casING GRouND EL. DEPTmaNL. GnouRO WATER DPTH/ 9L. TOP Or ROCK 

- 17 30.0' 25.0'/5.0' 10.0'/20.0' 
SAMPLE HAMMER WEIGHT/PALL CASIm LEFTI IN HOLM: DIA-,LrNGT Loo ay: 

140#/30" 142' Failing rod- D. Brodie/J. Broughton/J. Gallerani 
S ~ P hI WATER 

W . ~ PRESSURE I 
I. > ~ >ToT. 0 NOTES 0N: 

0 c ESTS WATER LEVELS N El 40 UU S.,. ~ ELVATIN I. ~ - DESCRIPTION AND CLASSIFICATION A RET N 

_ L _FT FT 

No single 0.0-10.0' DISTURBED SAND with Started hole a 
shot record grout or cementlenses; tan, day shift 

fine- to coarse-grained, sub- 9/14/78 
angular to subrounded sand. Advanced hole 

46- 5.0-7.0' Thin lenses of grout with 4" drag 
SS 10" 6" 50/4" 20 10 and/or backfill concrete bit. Mixed 1/2 

(chunks of concrete with large bag Revert to 
agpgregate in cuttings). drill.  

~-'10.0-78.5' SAN MATEO FORMATION During samplinD 
Tan, fine- to coarse-grained, at 10', hammer 

.**subangular to subrounded, rope broke.  
SS 4.5 2" 50/4. 10 20 slightly silty sand with minor Had to replace.  Umica and fine gravel, v. dense. 10.0' 

10.0' Yellowt.tan, fine sand to End day 9/14/73 
~;*fine gravel, subangular to subI.round sand with minor silt and Begin day 

trace mica. 9/15/78 
SS 4.5L.552/4. 0 30 20.0' Same as above except 

-- _ ; light tan in color. Revert.  
30.0' Same as above except 
fine- to coarse-grained, no 

*.~fine gravel.  I.Chunks of siltstone coming up 
SS 4" 2.5 51/4" - 10 40 - in cuttings.  

now 40.0' Tan, fine- to coarse
::grained, subangular to sub

rounded sand with minor silt 
and trace of mica. Nothing unusual 

during drilling 

SS 4" 3" 51/4" -No down pressue 
Fine- to medium-grained, used.  

*..siltier, more micaceous sand. No water loss.  

24
SS 18" 9" 31-39 -Dark gray (Revert stained) 

70 to medium-grained 

I micaceous sand 
with trace silt 

-40 70 
SS - SPLIT SPOON: ST - SHEL0V TUBE: ST HLE NO DS P - PITCHER* 0 - OTHER Unit 2 Wellw6 6B-19 

H&CF 19-1



A JPROJ CT JJO NO.9 E EURT NO. HOL NO.  

GEOLOGIC DRILL LOG SONGS Units 2 & 3 1107 2 -' 3 6B-19 

WATER 

SS 18'7.529- No single -_ _ _ _ _ _ _ _ 

3-3shot recordmiofiegae.Rddrpd 

87 vr at 

SSP8" 6" 22-5 

SS a" . 52/4NOESON 
Grde in coo fro dar gra gi. CRCu tOF 

SS 4"2.5 52/4' a to t l t a b l b q c E 

SS 4").5 52/4' ~9.'Sm saoeecp l rligvr 

SSL8" .5 5138-0 1 etga Rvetfn-t n lwlk 

Z ~0 

SS 2"n 0 51sit N2'ta mica -enses 

38- ver faoethnseytitr ly 9.0 ie 

SS3. 8" 751/3.:laeriabut12 a 

*~~~~~~~poal 96100vMslerarRvrtyeet 
* ~~~ ~ ~ ~~ os san wihvrtclzoeonane0.0100 

SS 8" " 5- ne to ca'Rer ained cc on u 

84-2S minoran fine gravel,c slt inecuings.ucky 

20th and mica. Ro.0- 1o6.  

S5N"S U nitsh- gray aintly fat, 3drl 

SS4255/* - oershot sampkl 

- ~ ~ ~ ~ ~ ~ ~ on by onetp olgt a t otm 
6"fine sand to fine gravel foot.gaied 

SS~~~wt pi. 2/"9.0 aees oveled eet 116.0 Aftlig ery 

an 1412picsoblc firstg6-8, 
gravel, paobl firomel #6.h halternasel ins 

TLON, TanO gray (Revert), woudN advai e 

I in- coarse-grained sub-e fn add 5'd rodfd 
gagulr tior subronde srade tookrenesto 
12.0 Black (Rvrtsai)asbowcuns 
aove thn trc finey graeQetoalya 

SSI 7 3"4 0"5/"Pablht 1 12ba 

-11 4 130.0' Ltl gray fine to 

-it 70tia 100-o'.a13.01..0 

- 80 110X:-P 

SS187.58- ine tcoarse-grainwubroundedmtog#6.  

812- 90 120ting

suangumiar vr dne 125.0'-End.d 
SS 3"1 0"155 50/3"*..*.aintdslstn.oeshtsml 

-110in dy 940-n 78 

____3_513. wt piece 120 150le Revert__________ Reve. fe 

NOrtS 6N 

19ra e SCIPIO PND CLATSE; Ho N W ell h a er w T Rn 

H8I100 130 

minr fineo grael. et, oln' dvne 

78.5-120.0' DITUBE SANDn 
fine-sn to finregravel, sub
angular t surounded sand. to ret f 

wih tior silu admia 
Grades~~lo incoorfrmtarsga 

at.0 toBolight (et satn botom 
finve sand torfie figravel . ithoabedaa 

SS 311 0"150/3" 190.0' Samet a , abov e -xeto allbl itWl 

retgrai(eve, fironde- to#6 
coarse-rietaefn 

some thinr, very dsilyo. cag 

layers. /1/7 

110.0 Mostl gray(Reert 
as ~ ~ ~ ~ ~ wt vertica zoneN of tan, UK 1OOL O 

0 DNNION;P PTCHR; THE fin e ll to co r e gr i e with9 

minor fie rvetrc2sl



ROJeCT JO NO. SWT NO, MOLE NO.  GEOLOGIC DRILL L OG SONGS Units 2 & 3 10079 3 0" 3 -19 
W a > WATER 

z V a . PRESSURE 0 
> uTESTS 

WA.I , EES DE U 0 wAVAT avON s 

0 0 ELEVATION ';L DEOCRIPTION AND CLASBIPIC'kTION WATER RETRN, 

j a E j ~ NOO 0 1 :U 
so s I- . o 2 a s DRILLING ST..  

.4 ' FT FT 

SS 2"1 0" 50/2' No single - . 130.0' 
Shot Record Sample #16 

Revert stained 
gray.  
140.0' 

SS 2" 1" 50/2' Mixed new batch 
Tan, fine-coarse, subangular- of drilling 
subround sand, quartzose. fluid, added 

1/2 sack Revert.  
150.0' 
Revert continues 

SS 2" 0" 50/2' -140 17 - to flow from 
drill rod after 
reaching sample 
depth and un

coupling rods.  
Continues to 

SS 3" 0" 50/3' -150 180- flow for 5± 
minutes.  
170.0' Hole 
sanded in-unable 

to get spoon to 
170'-had to miK 

SS 2" 0" 50.2 -160 19 1/2 bag Revert 
W -Bottom of Hole: 190' and rewash hole 

Elevation: -160' to 170.0' 
Driller went back in hole on 190.0' End day I 9/19/78 to drill 190-200' but 9/18/78 
hole was sanded in at 100'.  

200- Continued to 140' with Failing 
Begin day 9/19/78 

rods. No circulation. At 140 
rods got stuck. Able to rotate 
but could not move up or down. Tried 300# 
hammer. Moved 2 feet up then topped. Unable 
to move further. Tried washinE through rods 
with 3/4" pipe and then alongs:de rods with 
Revert. Only able to get pipe to approximately 
10.0 feet. Unable to regain circulation or move 
rods using these methods. Last attempt was 
reaming over rods with 4" casing. Drilled to 
98'. Then unable to advance further. Casing 
vibrating as if it was hitting steel. Pulled 
4" casing out. Tried to pull iods one last 
time. Unable to move rods. Bzckfilled hole 
with 1:1 mix, tremie method.  

Spent 3 days attempting to retrieve rods.  

- SITE H OLE NO.  SS - SPLIT SPOON; ST m SHELBY TUBB; 

S.DENNISON P .PITC.U. 0 .OTHER Unit 2 Well 6 6B-19 
H&CF19-2



PROJECT JOB NO. SHEET NO. HOLE NO.  

GEOLOGIC IRILL LOG SONGS Units 2 & 3 10079 1 o, 3 6B-20 
SITE COORDIomTS ANGLE FRoM Noni. am*ING 

Unit 2 Well 6 S20 + 98.00/W2 + 26.00 900 
amouN cournarms oRIL. James Weger "DRILL MAKE AN .MODEL OE. I OVE..u..N(P.) .ROCK I T TTALDE.PTH 

9/26/78 10/9/7 All Terrain Drilling CME 750 BX 10.7 134.3' 165.0' 
CORE RECOVERy (FT./%) CORE OK ES SAMPL.ES EL. TOP OF CASING GROUND EL.. DEPTH/L. GROUND WATER DEPTHEL. TOP OF ROCK 

-- :--- 15 30.0' 25.0'/5.0' 10.7'/19.3' 
SAMPLE HAMMER W RIGHT/FALL CASING FT IN HOLE: DIA./LEHGTH LoGGEr1 BY: 

140#/30" 3" perforated PVC-120' D. Brodie/S. Sanders 
U t S i WATER 

SI 22 1w, j; it PRESSURE -3 

1W U I. U 0 ELEVATION AT r: ~ECITO N LSIIAINWT R ETU RN, 
2

i :a ZF
0  & ito s : II U 0 Id z. * CHARACTER OF 

SS1 5" 4"5 /5 

sS . 7 5 1 /RLLING, ETC.  

Id I oI W ___ L_ _ FT FT 
0.0-10.7' BACKFILL SAND, Tan, Hole begun on 
fine- tocoarse-grained with day shift 9/26/78 

0 trace fine gravel and much 1/4" Advanced hole 

: 10 grvl suloangular to sub- with openfc 
31- 00rounded sand with trace silt, carbide bit o 

SS 52.551/12. 20 1 __. BX casing (2-7/8" 
10.7-70.0' SAN MATEO FORMATION 0.D.). Mixed 3/4 

Tanor ray(Reertstained'), bag Revert for 
fn-to coarse-gandwt drilling fluid 

*" occasional fine gravel, sub- 0-10' Uneven 
SS554"1/5 ;.;" angular to subrounded sand, drilling-fast 

S __5.54_ 10 2 l. nwith variable silt and mica anslwGr 

--- 3 

content. Occasional siltstone chips and gravel 
*in cuttings. At 

20.0' Tan, fine- to medium- 10' high blow I fainted with minor coarse-926/78 
grained,l subangular to sub- due to gravel in 
round sand with minor silt sample 

-content. 10-30' Drilled 

30 0' Gray (Revert stained) fairly smooth and 
fine- to coarse-grained sand even.  

2 - with minor mica. 30' Lost circ
_ _s lation when csin 

SS 4"2.7051/4'-f1tm4 got plugged wth 
Gray (Revert) fine- to coarse- clots of Revet, 
grained with trace fine gravel but was regained 

3 minor silt and mica, when casing ws 
.. 50.0' -1.5" gray, finely cleared.  

laiae clayey siltstone wit, 40' Mixed 1/2 
SS 5.755.551/5.7 - 20 5 o extremely micaceous layers sack Revert.' 

weathered to orange. 50-55' Drillec 
4" gray (Revert) extremely mi- slow at first, 

* caceous sand grading from then had a fe, Ifine at top to medium at fast drops of 
Sbottom. Faintly laminated several inche 

23- with orangish layers. each.  
SS 8"8.530-31 3 660.0' Gray-tan with streaksgof 55' Lost all 

61 dark gray (Revert) grading circulation, lut 
from mostly coarse to mostly regained it after 
fine (top to bottom). Finer a few minutes 
portion siltier, almost clayey Probably hit n 

SSP5 extre micaceous oldsa holet.  

f a top t medimUnit 2 Well 6 6B-20 

H&CF19-1]HOL 

NP



PROJECT j&# NO. SMEY NO. MOLE NO.  

GEOL.OGIC DRILL LOG SONGS Units 2 & 3 10079 2 *- 3 6B-20 

HATEF 
PRESSURE 

S 1 TESTS 'N8 

.U Z WATER LEVELS.  

SSE 18' 6" 10 W( USLWAIO L - UCITO N LSII~INWATE RETURN.  

SS L CHARACTR OP 02. DRILLING. ETC.  

SS 18' 8" 14- 70.0-80.0' DISTURBED SAND, Dar55-60' Drille 
1-1:.. gray (Revert) fine- to coarse- slow, then fas

38 .. grained micaceous sand with for last 1.5'.  

I1 
SS 18' 6" 1/0- 2minor silt. 60-70' Drilled al

1l4-17 . .:70.0' As above except minor ternately fast & 
31 5 80* coarse fraction and contained slow-a few qui k 

SS 18' 9.5 29- 1/2" angled white clayey silt- drops of 3-6' n 
30-33soe es last 5' but no 

63 75.0' Dark gray, fine- to circulation 1o3S.  
SS 18'19" 142-33-38 coarse-grained micaceous sand 70-75' Drilled 

-18 

[with minor silt. very fast with 
SS 2" 0" 51/2" 80o0 130.0' SAN MATEO FORMATIO several quick 

- 0~Tan to gray (Revert), fine- to drops of 3-6'.  Icoarse-grained, generally with 75-80' Drilled 
traces of fine gravel, sub-- very f ast 'w/ra: id 
angular to subrounded and with drops up to 5".  
mica and silt. 80-85' Drilled 

SS 2" 2" 50/21 80.0 As above, gray in color., fast except fo 

70 10 

85.'0' As above, tan with some a few short, slow 

orange staining (oxidation). intervals.  

100.0' As above; tan in color. 85-90' Smooth 

130.0-35.0' _ISTURBDSAN mediate speed.  

SS~~~ ~ ~ ~ 50 80-./1 0-0'Smoh 

- 0 ark gray (Revert) fine- to 
coors-grained sand mixed with hard drilling, no 
much 1/4-1/2" black gravel fronisample this sh~ft.  
Well #6. 90' 

End Day Shift 9/26 
135.0-160.0' SAN MATEO FORMA
ITION, Tan to gray' (Revert Begin Day Shift 

SS~ 801 110- 505 

- 90 120- stained), fine- to coarse- 9/27/78 
grained with occasional fine Lost all water i*n 
gravel, subangular to sub- hole overnight.  

.... rounded sand, variable silt Had trouble estab
and mica content. lishing circula

SS 8" 6" 2518 -100 13135.0' As above, but black tin ixd -100 130-. bameet 
SS1" "12-81i color, minor silt and 1010 rl 

NOTE110 D ile 

Used much water 
Dark gray (Revert but then when 

stained), fine- to medium- for as u.

minor~cain sitw6-0'Dile l

SS .50" 50/3. grained, minor coarse fraction l e 

1/2"0 anldwieclyysl-doupsed ofa-6'en 

75.0' Dark gravel, trace mica, flowed from casing 

for several miute.  
SS 18' .544-41 110-120' Drill d 

1500' Dark gray (Revert stain so 3-6'.  
ed) fine- to coarse-grained, Hole caved to 14', 
8 ' a ea-120 150 0gas above.  

SS SPLIT GPOON; ST SMULS Y -TUBB; Sa LN 

0100 As above; tanHR in color 

75-80' HO. e 

veyfsI/ai



PROJECT OE NO. SWET NO. MOLE NO.  

GEOLOGIIC DRILL LG SONGS Units 2 & 3 10079 3 K, 3 6B-20 

. I z . . WATEF 
. aE PRESSURE g 

3. ~0 TESTS 0 TU ON 

N M E. , I g S DMSCRIPTION AND CLASSPICUTION NOTER R N , 
. g MCHARACTERN OF 

SS 8"8.5 19- a 
25-28 back to 120' when 

53 casing was added 
Cuttings at 158.0' are very (driller advances 
coarse sand. hole w/Kelly) 

-130__160_ Mixed 1 bag Revert.  

160.0-172.0' Gravel from well 120' Driller drop
o pack. ped last 20' sec

tion of A-rod 
w/sampler attached 
down hole from 

-140. 17 surface. Retrieved 
but lost sample.  

Bottom of Hole: 172.0' Poor circulation.  
Elevation: -140' 130' Continued to 

Cuttings are black well gravel lose water after 
sample of cuttings taken. sampler was pulled.  

Ran Eastman Whipstock Gyro- 130-135' Much mall 
scopic Survey on 10/9/78. black gravel com

Hole pressure grouted on 10/10 ing up in cuttings.  
by Gallerani using 1:1 cement: Poor circulation.  

water mix with 0.94 lbs. 135' Add 1 bag 

Intraplast per sack. Revert.  

Total sacks used - 90.3 140-145' Drilled 

Take -89.3 bags hard and even.  

Waste - 1.0 bags. Some water loss.  
145-150' Drilled 
as above. Mixed 
1/2 bag Revert.  
150.0' 
End Day Shift /27 

Begin Day Shift 
9/28/78 

*No samples collect d die to e trEme d illing problems. Hole 6B-20 w s completed on 
10/9A78 during whi h tme 150' ol B asing became stuck in hole due to lack of 
c:rculation. n t ying to retricve t is casing, 100' of 4" casing was used, 
unsuacessfilly I: bezame hung p n failing rods and gravels insid and finally 
was cut open t4 pu 1 it from hol- . A 1 failing rods and 4" casing was removed by 
10/6/78. L0/9 78, reaned hole out to 172'. 120' of perforated PVC asing was 
instlled ue o sindiig in of gravE1 below. Hole was gyroed on 109/78 and giouled 10p10/ 8.  

:5 SPLIT SPOON; ST -SHELSV8 TUSK; SIE_ _ _HOLE NO.  
0 -DENISON; P - PITCHER; 0 - OTHER Unit 2 Well 6 6B-20 

H&CF 19-2



PROJECT JO0 NO. SHEET NO. HOLE NO.  

GEOLOGIlC ORILL LOl SONGS Units 2 & 3 10079 1 Op 3 6B-21 
SITE COORDINATES ANGLE FROM HORIZ. BRARING 

Well 6 Unit 2 S20 + 96.00/W2 + 28.50 900 
W BRGUN COMPLETED DRILL.ER Oles Bros DRILL MAKE AND MODEL NLE SIZE OVEReUROEN(Fr.) ROCK (FT.) TOTAL OEPT 

10/11/7 10/12/7 K. Mahler Simco 4000 BX 10.0' 190.0' 200.0' 
CORE REcoveRY (FT./I) CORE mOxES SAMP.LS EL TOP OF CASING GROUND EL. DEPH/EL. GROUND wArE OEPTH/ EL. TOP or ROCK 

10 30.0' 25.0'/5.0' 10.0'/20.0' 
SAMPLE MAMMER WEIGHT/FALL CASING LEFT IN HO Sf Grat ED BR: 

140#/30" .-1/2"PVC: 20' Solid C. Dunham/J. Broughton 
V . WATER 

L 2a , p l PRESSURE 
). >0 > a ESTS NOTm amO: 

0 , I- ELEVATION I U DESCRIPTION AND CLASSIFICATION wAT 'R R, ~i ~ :. ,- 2' L WATER LEVELS 

j0 t I * Q CHARACTER OF 

1 0 N DRILLING, ETC.  

1, 10 0 L t 1 
1 FT FT 

0.0-6.0' BACKFILL, Fine- to Hole advanced 
. medium-grained sand, tan, using 3-7/8" 

dense. Tricone rockbi: 

-16.0-7.0' GROUT, Firm, Gray. an evert.  
7. 0-10.0' BACKFILL 

SS 6" 6" 50/6" 20 10 7.0-0'BAKI 

10.0-30.0' SAN MATEO FORMATION 
Fine- to medium-grained sand, 
tan, subangular to subrounded, 

very dense.  

SS 3" 3" 50/3" 10 20

0 30 
30.0-44.0' GROUT, Firm, gray 
with fine gravel, very dense.  

-10 40 

44.0-200.0' SAN MATEO FORMATION Gray color dua 
Fine- to medium-grained sand, to Revert 
light gray, very dense, staining.  SS 3"12"1 50/3" 

- 20 50 At 44', pulled H out rock bit aid 
began drilling 

I with BX casing.  

26
SS 18"12" 35-50 Fine-grained sand, gray, very 

85 dense with 4" seam gray clay
stone, hard.  

-40 70 
SS SPLIT SPOON; ST SHELSY TUna; T.  
0 -DENNISON;, P - PTCHER.; 0 - OTHER Well 6 Unit 2 6B-21 

H&Cr -9-1 IK



PROJECT JO W NQo. sWT O. M L O 
GE0L__IC DRILL LOGf SONGS Units 2 & 3 10079 2 0, 3 6B-21 

> TESTS 0 NOTES ON: S * ELEVTIOATEF 

S1 PRESSURE LVFT 0CRIPTION AND CLASSIFICUTION 

SS 3" 0" 50/3 

u ~'~o! . ( DILLING, EC 

35

3" 0 L 50/3"FT _ 

-. - ____ - Fine- to medium-grained sand, Gray color due 

SS 21" 0" 50/2 

gray, very dense. to Revert 
staining.  

SS 4" 4" 50/4' 50 8 I Fine- to medium-grained sand, 
light gray, quartzose, very 
dense with some thin lenses of 

. micaceous sand and gray clay.  

SS 3" 0"150/3" 60 90

I 35
SS 8" 8" 50/2" 70 100:""' 

Fine- to medium-grained sand, Gray color due 
light gray, very dense. to Revert sta 

ISS 3" 0" 150/3" -80 1 

S 2" 0" 50/2" -4 End Swing Shift 
- 0 12 .  

Begin Day Shift 

SS 4".3".50/4" -100 130" 
Medium gray, fine- to medium- Sample 7 

lrihtgr, urtzse, very Rvr tie 

dense. gray.  

grinaeous saonded vry Revrtstane 

ISS 3"113"1 50/3"1 -110 1402-..'-*
Medium gray, fine- to coarse- Sample 8 
grained, subrounded to.sub- Revert stained I angular, very dense. .gray.  

-120 150 : 
SS- SPLIT SPOON; ST -HELSY TUE; SSITE 

-91DENNISON; P - PITCHER; 0 - OTH2R Well 6 Unit 2 621 I-10 130-



PROJECT o NO. SHEWT NO. HOLE NO.  

GEOLOGIC ORILL' LG SONGS Units 2 & 3 10079 13T 3 6B-21 

IN a W HATER 

Z > a PRESSURE O 

a13 0a U 0 T mLvarSON * U wATE O 
M < U0 g - DESCEPreN AND CLAsSIPICkTIONwr AT uM, 

ItI 
LD z 23 u LU a oftMpg HRA~no 

L FT FT 

SS 4" 0" 50/4" 

SS 3" 0" 50/3" 16 

SS 3" 2"150/3"1
-140 170- ......  

- Tan sand, fine- to coarse- 170-180' Lost 
grained, trace fine gravel, 20% drilling 
subrounded to subangular, very fluid.  
dense.  

SS 2" 0" 50/2" 
-150 180

SS 3" 0" 50/3"
-160 190-.  

SS 2" 0" 50/2" -170 

Bottom of Hole: 200.0' Hole pressure 
Elevation: -170.-0' grouted on 
Installed 200' of PVC casing. swing shift 
Ran Eastman Whipstock Gyro- 10/12/78 and 
scopic Survey on 10/12/78 day shift, 
Hole pressure grouted by J. 10/13/78.  
Gallerani on 10/12/78 and 
10/13/78 using 1:1 grout:water 
cement mix with 0.94 lbs.  
Intraplast per sack.  
Total take 13.1 bags.  
Waste 24.9 bags.  

SS SPLIT SPOON; ST m SHELEY TUE; HOLE HO, 
D = DENNISON; P PITCHER; 0 - OTHE. Unit 2 Well 6 6B-21 

H&CF 19-2



PROJECT JOM NO. SHEET NO. NDLE NO.  

GEOLOGIC DRILL LOG SONGS Units 2 & 3 10079 1 o: 3 6B-22 
SITE COORDINATES ANGLE FROM NORIZ. SEARING 

Well 6 Unit 2 S20 + 96.30/W2 + 27.20 900 
SEGUN COMPLETED DRILLER DRILL MAKE AND MODEL HOLE SIZE OVERUROEN(PT.1 ROCK (T.) TOTAL DEPT 

10/16/7010/16/7 Boyles Bros. Simco 4000 BX 70.0' 130.0' 200.0' 
CORE RECOVERY (T./% . CORE WORES SAMPLES EL.TOPOF CASING GROUND EL. DEPTM/L. GROUND WATER DEPTH/ EL. TOP OF ROCK 

--- --- 8 - -30.0' JR25.0' /5.0 70.0' /-40.0' 

SAMPLE HAMMER WEIGHT/FALL CASING LEUFT IN HO LOwy o o 

140#/30" -1/2"PVC: 2O' Solid J. Broughton/C. Dunham 

V > It WATER 
E E it lot PRESSURE Hi 

0 T 0 0 NoTES o: 

0 ELEVATION UDSCRIPTION AND CLASSIFICATION ER LEVELS 

Z 0 ' IICHARACTER OF 

L* DRILLING, ETC.  

.c z 1 it. J. a 

I4 -FT FT 

- -- 0.0-2.0' GROUT, Gray, hard. Hole begun on 

2.0-50.0' DISTURBED SAND, Tan, day shift.  

fine- to coarse-grained sand Advancing holE 

with seams of hard gray grout. with 4-1/4" 
rock bit from 

20 1 0-200'.  
20 10 Recirculating 

Revert drilli g 
fluid.  

10 20

0 30-. ..  

At 35' sand 
Revert stainet 

-10 4 gray, possibl 
4-... drilling in 

old hole.  

- 20 50 
0- 50.0-70.0' GROUT, Predominantly 

firm, gray grout with trace, 
fine, black subangular well 

gravels.  

32
SS 2" 8" 50/6" - 30 6ay, fine- to medium-grained Sample 1 

trace coarse sand with thin Revert stained 
seams of gray, firm grout. gray.  

4 40 7 01 

SS SPLIT SPOON; ST SHELIV TURK; 4 TL UOLE NO.  
-EN.PN; - PITCHER;.0-.OT Well 6 Unit 2 6B-22 

M&CF 19-1



JOe NO. SHEETN D. HOLE NO.  

GEOLOGIC 0RILL LOG SCNGS Units 2 & 3 10079 2 0 3 6B-22 

* ~ S~ * * WATER 
S 3 g PRESSURE 

> o 0 1 TESTS ~0 NOTES ON: 
5 (0 5 U 0 U ELEVATION WATER LEVELS, 

SATER FT I. U U HRACE OP III4 DRILLING. TC.  

20 700nd00 SAN MATEO ,FORMATION Sample2 
20- _ _ _ _ _ _ _ _ _ _ SSL8" L2" 37-37 Tan aTan gray, coarse- Revert staine 
74 grained, subrounded to sub- gray from 70' 

angular, very dense. Losing about S74 
70.0' Dark gray, fine- to 20% drilling 

19- - 50 medium-grained sand, very dens , fluid.  
SSL8" 2" 20-26 800-85.0' DISTURBED SAND, gra , Sample 3 

46 sme as above with thin seams Revert stained 
SS 3" 2" 50/3" of brown, medium plasticity, gray.  

j','-;Mmicaceous silty clay.  
85.0-200.0' SAN MATEO FORMATION 

SS 2" 0" 50/2" Tan, fine to coarse-grained - 60 9 
sand, subangular to subrounded, 

S..very dense.  

SS 2" 0" 50/2" 

- 70 10 

SS 2" 0" 50/2" 

Begin Swing Shift.  

-80 11 

SS 4" 4" 50/4" 
Brown-gold, fine- to medium
grained, 20% coarse sand, I - 90 2slightly micaceous, slightly -90 12 0 .  
siltyoccasional thin seams of 
gray, medium plasticity, silty 

SS 3" 0" 50/3" clay.  

-100 3 

SS 6" 0" 50/6" 

-110 14 

SS 3" 3" 50/3" Sample 6 
Light gray, fine- to medium- Revert stained I ___ __ 120~ grained, 20% coarse sand, gray.  ~~-120 150-...  

SS = SPLIT SPOON: ST * SHELBY TUBE; SITE HOLE NO.  
OKDNNISON; P -PITCHER; 0 - OTHER W ell 6 Unit 2 - 6B-22 

D &CFC 9-2



PROJECT JOW NO. MSHET NO. HOLE NO.  

GEOLOGIC IRILL LOG SONGS Units 2 & 3 10079 3 * 3 6B-22 
SaATER 

SPRESSURE 
M, 0 TESTS 

Noves ON: 

*4 0 a *M I sT SvaTSoA u ELVATON o - senSCRIPTION AND CLASSIPICkTION wAR RTN, 
L~wS5 gE S U ' L 3CHARACTCR o N ~ o. R DRILLING, ETC.  

L I! 
3 " a FT FT 0 

SS 2" 2" 50/2" 

Tan, fine- to coarse-grained Good circulati n.  
. sand, subrounded to subangular, 

-130 6 very dense. No drilling 3 1problems.  

SS 2" 0" 50/2" 

-140 170

SS 3" 3" 50/3" 

-150 8 

SS 2" 0" 50/2" 

-160 190

SS 2" 0" 50/2" 
-170 200 

- Bottom of Hole: 200.0' End Swing Shift.  
Elevation: -170.0' 
Eastman Whipstock Gyroed hole Hole grouted on 
on 10/17/78. day shift.  
Hole pressure grouted by J. 10/17/78 
Gallerani on 10/17/78 using 
2:1 mix water:cement ratio 
with 1% by weight Intraplast 
additive.  
Total take 19.5 bags 
Waste, 4.0 bags 

SS SPLIT SPOON; ST - SHELSY TUgR; SITE HOLE NO.  

NISON; P - PITCR. 0 - OTHE R Well 6 Unit 2 6B-22 
H&CF 19-2



APPENDIX B 

This appendix presents the reports of the Gyroscopic Multi-Shot Surveys 

performed by Eastman Whipstock, Inc. The surveys were performed by Eastman 

personnel on the completion.of each hole in the Deep Exploration Drilling 

Program except 6B-19 and the holes that were terminated at a depth of less 

than 8 feet (6B-5, 6B-8, 6B-10 and 6B-13). The surveys were performed to 

determine the direction and drift of each hole so that the distances 

between holes at depth could be measured in order to define the location and 

need for intermediate holes.  

The depth of the survey was determined by several factors, i.e., length of 

the instrument, position of the NC casing, caving conditions, etc., and 

does not reflect the total depth of the hole. In most cases, however, 

the survey reached within 20 feet of the bottom of the completed hole.  

Survey data for each hole consists of a cover sheet describing the parameters 

used for the survey, a second sheet showing the calculations performed, and 

two sheets of plots (plan and profile) which depict graphically the drift 

survey.  

In addition to the 21 holes surveyed, the 36-inch diameter stabilization 

casing installed in the well was surveyed to a depth of 110 feet (top of 
sand fill in the well).



BECHTEL POWER CORP.----- HOLE NO# 6 ---- EASTMAN GYRO MULTI-SHOT SURVEY 
SAN ONOFRE POWER PLANT 

NORTH FOR THIS SURVEY IS *PLANT NORTH', N 57 00 W 

DATE: 24 MAY 1978 
JOB NO P-0578--G0828 

GYRO MULTI-SHOT SURVEY BYI EASTMAN WHIPSTOCKY INC.  
FILE:F13-17 
PITT 

PLANE OF PROPOSED DIRECTION IS N 90 DEG. 0 MIN. E 

RECORD OF SURVEY 

ANGLE AVERAGING METHOD



BECHTEL POWER CORP.---- HOLE NO 6 ---- EASTMAN GYRO.MULTI-SHOT SURVEY 
SAN ONOFRE POWER PLANT 

NORTH FOR THIS SURVEY IS *PLANT NORTH', N 57 00 W 

DATE: 24 MAY 1978 
JOB NO: P-0578-G0828 

GYRO MULTI-SHOT SURVEY BY# EASTMAN WHIPSTOCK, INC.  
fILE: F13-17i 
PITT 

PLANE OF PROPOSED DIRECTION IS N 90 DEG. 0 MIN. E 

RECORD OF SURVEY 

ANGLE AVERAGING METHOD



BECHTEL POWER CORP.---- HOLE NO: 6 ---- EASTMAN GYRO MULTI-SHOT SURVEY 00:25:46 00--72 PAGE NO.  

TRUE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E C T A N G U L A R 
DEPTH ANGLE DIRECTION DEPTH SECTION C 0 0 R D I N A T E S 
FEET D M D FEET FEET FEET 

0. 0 0 0 0.00 0.00 0.00 0.00 
.20. 0 20 S 21 W 20.00 -0.02 0.05 S 0.02 W 
40. 0 30 S 12 W 40.00 -0.06 0.19 S 0.06 W 
60. 0 5 S 21 W 60.00 -0.09 0.29 S 0.09 W 
80. 0 50 S 39 W 80.00 -0.17 0.43 S 0.17 W 

100. 0 35 S 38 W 100.00 -0.32 0.62 S 0.32 W 
110. 0 50 S 29 W 110.00 -0..39 0.73 S 0,39 W 

FINAL CLOSURE - DIRECTION: S 28 DEGS 25 MINS 24 SECS W 
DISTANCE: 0.83 FEET
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BECHTEL POWER COR- HOLE: 8--1 -- EASTMAN GYRO MULTI-SHOT SUR-EY 
SAN ONDFRE POWER PLANT 

NORTH FOR THIS SURVEY IS 'PLANT NORTH'. N 57 00 W 

DATE: 7 JUNE 1973 
JOB NO: P-0678-G0863 

GYRO MULTI-SHOT SURVEY BY: EASTMAN WHIPSTOCKY INC.  
FILE: F18-13 

PLANE OF PROPOSED DIRECTION IS N TO DEG. 0 MIN. E 

RECORD OF SURVEY 

ANGLE AVERAGING METHOD



BECHTEL POWER CORP.--- HOLE: 6-B-1 --- EASTMAN GYRO MULTI-SHOT SURVEY 00:30:52 00-72 PAGE NO.  

TRUE: 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E C T A N G U L A R 

DEPTH ANGLE DIRECTION DEPTH SECTION C 0 0 R D I N A E S 
FEET D M D FEET FEET FEET 

0. 0 0 0 0.00 0.00 0.00 0.00 

NORTH FOR THIS SURVEY IS *PLANT NORTH', N 57 00 W 

20. 0 30 S 34 E 20.00 0.05 0.07 S 0.05 E 
40. 0 30 S 72 E 40.00 0.19 0.18 S 0.19 E 
60. 0 25 S 70 E 60.00 0.34 0*23 S 0.34 E 
80. 0 25 S 45 E 80.00 0.46 0.31 S 0.46 E 

100. 0 30 S 48 E 100.00 0.58 0.42 S 0.58 E 
120. 0 25 S 57 E 123.00 0.71 0.52 S 0.71 E 
140. 0 45 S 64 E 140.00 0.88 0.62 S 0.88 E 
160. 0 30 S 76 E 159.99 1.09 0,69 S 1.09 E 
180. 0 30 s 81 E 179;99 1.26 0.72 S 1.26 E 

FINAL CLOSURE - DIRECTION: S 60 DEGS 3 MINS 28 SECS E 
DISTANCE: 1.45 FEET
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BECHTEL POWER CORP.---- HOLE: 6-B-2 --- EASTMAN GYRO MULTI-SHOT SURVEY 
SAN ONDFRE POWER PLANT 

NORTH FOR THIS SURVEY IS OPLANT NORTH"y N 57 00 W 

DATEi 1 JUNE 1978 
.JO O: P -0678-G0842 

F YRO3 MULTI-SHOT -SURVEY BY: EASTMAN WHIPSTOCK, INC.  
FILE: F P11, 
PITT 

PLANE OF PROPOSED DIRECTION IS N 90 DEG. 0 MIN. E 

RECORD OF SURVEY 

ANGLE AVERAGING METHOD



BECHTEL POWER CORP.--- HOLE: 6-B-2 --- EASTMAN GYRO MULTI-SHOT SURVEY 00:15:30 00--72 PAGE NO.  

TRUE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E C T A N G U L A R 

DEPTH ANGLE DIRECTION DEPTH SECTION C 0 0 R D I N A T E S 
FEET c M El FEET FEET FEET 

0. 0 0 0 0.00 0.00 0.00 0.00 

NORTH FOR THIS SURVEY IS 'PLANT NORTH', N 57 00 W 

20. 0 25 N 17 E 20.00 0.02 0.07 N 0.02 E 
40.. 0 30 N 20 E 40.00 0.07 0.22 N 0.07 E 
60. 0 35 N 15 E 60.00 0.13 0.40 N 0.13 E 
80. 0 35 N 6 E 80.00 0.17 0.60 N 0.17 E 

100. 0 35 N 10 E 100.00 0.19 0.80 N 0.19 E 

120. 0 35 N 16 E 120.00 0.24 1.00 N 0.24 E 

140. 0 30 N 11 E 139.99 0.28 1.19 N 0.28 E 

160. 0 30 N 0 E 159.99 0.30 1.36 N 0.30 E 
180. 0 25 N 17 E 179.99 0.32 1.52 N 0.32 E 

190. 0 30 N 21 E 189.99 0.35 1.59 N 0,35 E 

FINAL CLOSURE - DIRECTION: N 12 DEGS 24 MINS 47 SECS E 
DISTANCE: 1463 FEET
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BECHTEL POWER CORP.-- HOLE: 6B--3 --- EASTMAN GYRO MULTI-SHOT SURVEY 

SAN ONOFRE POWER PLANT 

NORTH FOR THIS SURVEY IS 'PLANT NORTH'' N 57 00 W 

DATE: 9 JUNE 1978 
JOB NO: P-0678-G0865 

GYRO MULTI-SHOT SURVEY BY: EASTMAN .WHIPSTOCKt INC.  

FILE: F18-14 
PITT 

PLANE OF PROPOSED DIRECTION IS N 90 DEG. 0 MIN. E 

RECORD OF SURVEY 

ANGLE AVERAGING METHOD



BECHTEF PWER DORP.-- HOLE: 6---3 --- EASTMAN GYRO MULTI-SHOT SURVEY 00:24101 00-A72 PAGE NO, 

TRUE 

MEASURED .DRIF T DRIFT VERTICAL YERTI C::AL RECTANG ULAR 

DEPFTH ANGLE DIRECTION DEPTH SECTION CO 0 R 0 I N A T E 3 
iEET DM D1 FEET FEET FEET 

. O 0 0 0.00 0.00 0.0c 0.00 

NORTH FOR THIS SURVEY IS 'PLANT NORTH r N 57 00 W 

20. 0 0 0 20.00 0.00 0.00 0.00 
40. O 10 N 63 E 40.00 0.03 0.01 N 0.03 E 
60. O 5 S 6 E 60.00 0.07 0400 S 0.07 E 
co 0 15 6 30 1E 80.00 0410 0.05 S 0.10 E 

100. 0 10 S 47 E 100,00 0.15 011 S 0.15 E 
120, 0 20 3 64 E 120 00 0.22 0.16 S 0.22 E 
140. 0 20 S 37 E 140,00 0.33 0.19 S 0.33 E 

060. 10 N 66 E 160.00 0.42 0.17 S 0.42 E 
1800 O 0 0 180.00 0.44 0,16 S 0.44 E 

108. O 5 N 15 E 180.00 0.45 0.15 S 0.45 E 

FINK CIOSURE - DIRECTION: S 71 DESS 2 MINS 21 SECS E 
DISTANCE: 0.47 FEET
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BECHTEL POWER CORP.--- HOLE: 6-B-4 --- EASTMAN GYRO MULTI-SHOT SURVEY 
SAN ONOFRE POWER PL.ANT 

NORTH FOR THIS SURVEY IS PLANT NORTH'y N 57 00 W 

DATE: 5 JUNE 1978 
JOB NO: P-0678-DOS58 

GYRO MULTI SHOT SURVEY BY: EASTMAN WHIPSTOCK, INC, 
FILE: FIS-12 
PITT 

PLANE OF PROPOSED DIRECTION IS N 90 0EG. 0 MIN. E 

RECORD OF SURVEY 

ANGLE AVERAGING METHOD



BECHTEL FOWER CORP,--- HOLE: 6-B-4 --- EASTMAn G.YRO OL.TI-9OT SURVEY 0;12.41 00--72 PAGE NO.  

TRUE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E C T A N G U L A R 

DEPTH ANGLE DIRECTION DEPTH SECTION C 0 0 R D I N A T E S 
FEET D M l FEET FEET FEET 

v. 0 0 0 0.00 G.00 0.00 0.00 

NORTH FOR THIS SURVEY IS "PLANT NORTH"; N 57 00 W 

20. 0 50 N 65 W 20.00 -0.13 0.06 N 0.13 W 
40. .0 45 N 68 W 40.00 -0.39 0.17 N 0.39 W 
60. 1 5 N 62 W 60.00 -0.68 0.31 N 0.68 W 
80. 0 55 N 53 W 79.99 -0.97 0.49 N 0.97 W 

100 1 10 N 62 W -9.99 -1,2B 0469 N 1.28 W 
120. 0 50 N 71 W 119.99 --. 06 0.83 N 1.60 W 
140. 0 40 N 70 W 139.98 -1a3 0.92 N 1.84 W 
160. 0 35 N 63 W 155-.8 -2.0-4 1.00 N 2.04 W 
180. 0 30 N 50 W 179.93 -2.20 1.11 N 2.20 

190, 0 30 N 67 W 189.98 -2,28 1.15 N 2.28 W 

FINAL CLOTURE - DIRECTION! N 63 DEGS 7 MING 13 SECS W 
DISTANCE4 2.55 FEET
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BECH- c.E. u .RP- -OL.E: -B-5A ---EAATMAN mRO 4ULTI-5HOT SURVE m 
SAN ONDEAE P&WEP PLANT 

NORIH FOR THIS SURVEY IS "PLANT NORTH" N 57 00 W 

DATE: 14 .JUNE 1978 
.OB NO; P-067S-00875 

GYRO MULTSI-HOT SURVEY Y EATMAN WHIPSTOCKP INC, 
FILE: F1S-16 
P ITT 

PLANE OF PROPOSE TREC TI 1N I1 N '9 DEG, 0 MINE 

RECORD OF SURVEY 

ANGLE AVERAGING METHOD



BECHTEL POWER CORP. --- HOLE: 6-B-5A --- EASTKAN GYRO MULTI-SHOT SURVEY 00:01:58 00- -72 P4GE. NO 

TRUE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E C T A N 0 U L A R 

DEPTH ANGLE DIRECTION DEPTH SECTION C 0 0 R D I N A TE 5 
FEET D M D FEET FEET FEET 

00 O 0 0 0.00 0.00 0,00 0.00 
20. 0 15 N 14 E 20.00 0.01 0,04 N 0.01 E 
40. 0 20 N 25 W 40.00 0.00 0.14 N 0.00 E 
60. O 25 N 38 W 60.00 -0.07 0.26 N 0.07 W 
80. 0 20 N 70 W 80.00 -0.17 0.33 N 0.17 W 

100 0 5 N' 32 W 100.00 -0.23 0.38 N 0.23 W 
120. 0 10 N 23 W 120.00 -0.25 0.42 N 0.25 W 
140. 0 10 N 3 E 140.00 -0426 0.47 N 0.26.W 
160. 0 5 N 17 E 160.00 -0.25 . 0.52 N 0425 W 

0. O 10 N 20 W 10.00 -0.25 0.56 N 0.25 W 

190. 0 15 N 18 W 190.00 -0.27 0.59 N 0.27 W 

FINAL CLOSURE -DIRECTION: N 24 DEGS .3 MINS 43 SECS W 
DISTANCE: 0.65 FEET.
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BECHTEL POWER CORP.--- HOLE: n-BE6 --- EASTMAN GYRO MULTI-SHOT SURVEY 
SAN ONOFRE POWER PLANT 

NORTH FOR THIS SURVEY IS "PLANT NORTH'p N 57 00 W 

DATE: 13 JUNE 1978 
JOB NO: P-0678-GO872 

GYRO MULTI-SHOT SURVEY BY: EASTMAN WHIPSTOCKY INC.  
FILE: F18-15 
PITT 

PLANE OF PROPOSED DIRECTION IS N 90 DEG. 0 MIN. E 

RECORD OF SURVEY 

ANGLE AVERAGING METHOD



BECHTEL POWER CORP.--- HOLE: 6-8-6 --- EASTMAN GYRO MULTI-SHOT SURVEY 13:44:40 16-JUN-78 PAGE 

TRUE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL RE C T A N G U L A R 
DEPTH ANGLE DIRECTION DEPTH SECTION C 0 0 R D I N A T EIS 
FEET D M D FEET FEET FEET 

0. 0 0 0 0.00 0.00 0.00 0.00 

NORTH FOR THIS SURVEY IS 'PLANT NORTH', N 57 00 W 

20. 0 10 N 68 E 20.00 0.03 0.01 N 0.03 E 
40. 0 10 N 47 E 40.00 0.08 0.04 N 0.08 E 
60. 0 20 N 89 E 60.00 0.16 0.07 N 0.16 E 
.80. 0 20 N 85 E 80.00 0.27 0.08 N 0.27 E 

100. 0 25 N 39 E 100.00 0.39 0.14 N 0.39 E 
120. 0 20 N 7 W 120,00 0.42 0.27 N 0.42 E 
140o 0 15 N 16 W 140.00 0.40 0.37 N 0.40 E 
160. 0 10 N 86 E 160.00 0.45 0.43 N 0.45 E 
180. 0 10 S 74 E 180.00 0450 0.42 N- 0.50 E 

190, 0 10 N 82 E 190,00 0.53 0,42 N 0.53 E 

FINAL CLOSURE - DIRECTION: N 51 DEGS 48 INS 14 SECS E 
DISTANCE: 0.68 FEET
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BECHTEL POWER CORP.--- HOLE: 6-B-7 ---- EASTMAN GYRO MULTI-SHOT SURVEY 
SAN ONOFRE POWER PLANT 

NORTH FOR THIS SURVEY IS 'PLANT NORTH't N 57 00 W 

DATE: 23 JUNE 1978 
JOB NO: P-0678-G0907 

GYRO MULTI-SHOT SURVEY BY: EASTMAN WHIPSTOCK, INC.  
FILE: .18-20 
PITT 

PLANE OF PROPOSED DIRECTION IS N 90 DEG. 0 MIN* E 

RECORD OF SURVEY.  

ANGLE AVERAGING. METHOD



DECHTEL POWER CORP.---- HOLE: 6-B-7 ---- EASTMAN GYRO MULTI-SHOT SURVEY 10:26:36 25-JUN-78 PAGE NO.  

TRUE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E C T A NG U L A R 
DEPTH ANGLE DIRECTION DEPTH SECTION C 0 0 R D I N A T ES 
FEET D M D FEET FEET FEET 

0. 0 0 0 0.00 0.00 0.00 0.00 

NORTH FOR THIS SURVEY IS 'PLANT NORTH', N 57 00 W 

20. 0 5 N 67 W 20.00 -0.01 0.01 N 0.01 W 
40# 0 20 N 1 E .40.00 -0.05 0.07 N 0.05 W 
60. 0 20 N 17 W 60.00 -0.07 0.18 N 0.07 W 
80. 0 15 N 5 E 80.00 -0.08 0.28 N 0.08 W 

100. 0 20 N 2 E 100.00 -0.07 0.38 N 0.07 W 
120. 0 10 N I E 120.00 -0#07 0.47 N 0.07 W 
140. 0 5 N 14 E 140.00 -0.07 0.52 N 0.07 W 
160o 0 10 N.41 E 160.00 -0.05 0.55 N 0.05 W 
180. O 15 N 61 E 180.00 0.01 0.60 N 0.01 E 

186# 0 10 N 55 E 186.00 0.03 0.61 N 0.03 E 

FINAL CLOSURE - DIRECTION: N 2 DEGS 45 MINS 56 SECS E 
DISTANCE: 0.61 FEET
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BECHIEL POWER CORP. --- HOLE: 6--8A --- EASTMAN GYRO MULTI-SHOT SURVEY 
.AN ONJFRE POWER PLANT 

NORTH FOR THIS SURVEY IS 'PLANT NORTH', N 57 00 W 

DATE: 16 JUNE 1978 
JOB NO' P-0678-G0884 

GYRO MULTI-SHOT SURVEY BY: EASTMAN WHIPSTOCK, INC.  
FILE: F18-17 
PITT 

PLANE OF PROPOSED DIRECTION IS N 90 DEG. 0 MIN. E 

RECORD OF SURVEY 

ANGLE AVERAGING METHOD



BECHTEL POWER CORF'.--- HOLE: 6-E8-SA ---EASTMAN GYRO MULTI-SHOT SURVEY 00:01:02 00-72 PAGE NO.  

TRUE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E C T A N G U L A R 

DEPTH. ANGLE DIRECTION DEPTH SECTION C 0 0 R El I N A T E S 
FEET El M D1 FEET FEET FEET 

0. 0 0 0 0.00 0.00 0.00 0.00 
20. 0 20 S 5 W 20.00 -0.01 0.06 S 0.01 W 
40o 0 30 S 28 E 40,00 0.02 0.20 S 0.02 E 

60. 0 20 S 3 E 60.00 0.06 0.34 S 0.06 E 

80. 0 30 S 53 E 80.00 0.13 0.47 S 0.13 E 

100. 0 35 S 53 E 100.00 0.28 0.58 S 0.28 E 
120. 0 40 S 46 E 120400 0.45 0.72 S 0.45 E 
140. 0 40 S 22 E 139.99 0.58 0.92 S 0.58 E 
160. 0 35 S 33 E 159.99 0.68 1.11 S 0.68 E 
180. 0 20 S 19 E 179.99 0.75 1.25 S 0.75 E 

190. 0 20 S 34 E 189.99 0.77 1.31 S 0.77 E 

FINAL CLOSURE - DIRECTION: S 30 DEGS '40 MINS 2 SECS C 
DISTANCE: 1.52 FEET



I Twill 

PLANT 
NOR TH 

sto ck oo 

SCALE 

90 

DEPTH - 190'; 
SOUTH -1.311' 
EAST: -0.77' 

C GLOS URE - IL52' S .3O 40d 'E 

S . . . I 

N . f 
II 1' 1 1 

HOE6' 8A j;N IC6 -C84



*~-y ......I ~ T~~A $ 

* F 'VEPTI IL: 
'10: OIZ M TAL .]"fl:: 

-- ------- 77.~7~7 7... . 7 7 
I --- -~ .. . ....... . .... I 

. . . . . . . . .. ..  

- TT~r:--27---------
277.  

-- ----- ---- 

L L -----

T 'F 
7 ---- 9e'--- 7.....72- -. 

17 t 

'If I I 
a T 

4-F * ff 

Ii 

7
2
1lt2. - kii L. 1 21 . t- F ,;-i - T 

'I 

*+ FbIJ~ T.7b I~I~I$ ' .~~ ~ .



BECHTEL POWER CORP.---- HOLE: 6-0-9 ---- EASTMAN GYRO MULTI-SHOT SURVEY 
SAN ONOFRE POWER PLANT 

NORTH FOR THIS SURVEY IS OPLANT NORTH', N 57 00 W 

DATE: 21 JUNE 1978 
JOB NO: P-0678-GO900 

GYRO MULTI-SHOT SURVEY BY! EASTMAN WHIPSTOCKY INC.  
FILE: F18-19 
PITT 

PLANE OF PROPOSED DIRECTION IS N 90 DEG. 0 MIN. E 

RECORD OF SURVEY 

ANGLE AUERAGING METHCD



PECHTEL POWER CORP.---- HOLE: 6---9 ---- EASTMAN GYRO MULTI-SHOT SURVEY 16:37:19 21-JUN-78 PAGE NO.  

TRUE: 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E C T A N G U L A R 

DEPTH ANGLE DIRECTION DEPTH SECTION C 0 0 R D I N A T E S 
FEET D M D FEET FEET FEET 

0. 0 0 0 0.00 0.00400 00 

NORTH FOR THIS SURVEY IS 'PLANT NORTH't N 57 00 W 

20. 0 15 N 74 W 20.00 -0.04 0.01 N 0.04 W 
40. 0 30 N 86 W 40.00 -0.17 0.03 N 0.17 W 
60. 0 30 S 73 W 60.00 -0.34 0.01 N 0.34 W 
80. 0 30 S 82 W 80.00 -0.51 0.02 S 0.51 W 

100. 0 30 N 88 W 100.00 -0,6Y 0.03 S 0,69 W 
120. 0 30 S 81 W 120.00 -0.06 0.04 S 0.86 W 
140. 0 30 S 75 W 14000 -1,03 0.08 S 1.03 W 

160, 0 25 S 88 W 160.00 1.19 0.10 S 1.19 W 
180. 0 30 N 89 W 179.99 -1.35 0-.10 S 1.35 W 

190. 0 35 S 00 W 189.99 -1.45 0.11 S 1.45 W 

FINAL CLOSURE - DIRECTION: S 85 DEGS 35 MINS 57 SECS W 
DISTANCE: 1,45 FEET
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BECHTEL POWER CORP.--- HOLE: 6-B-10 A --- EASTMAN GYRO MULTI-SHOT SURVEY 
SAN ONOFRE POWER PLANT 

NORTH FOR THIS SURVEY IS PLANT NORTH's, N 57 00 W 

DATE: 14 JULY 1978 
JOB NO: P-0778-G0949 
SURVEY BY: EASTMAN WHIPSTOCKY INC.  
FILE: F131-17 
PITT 

PLANE OF PROPOSED DIRECTION IS N 90 DEG. 0 MIN. E 

RECORD OF SURVEY 

ANGLE AVERAGING METHOD



BECHTEL POWER CORP.--- HOLE: .6-B-10 A --- EASTMAN, GYRO MULTI-SHOT SURVEY 00'08:437 00--72 PAGE NO.  

TRUE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E C T A N G U L A R 

DEPTH ANGLE DIRECTION DEPTH SECTION C 0 0 R D I N A T E S.  
FEET D M 1I FEET FEET FEET 

0. 0 0 0 0.00 0400 0.00 0.00 

NORTH FOR THIS SURVEY IS "PLANT NORTH'v N 57 00 W 

20. 0 10 S 76 E 20.00 0.03 0.01 S 0.03 E 
40. 0 5 N 58 E 40.00 0.07 0.00 S 0.07 E 
60. 0 5 S 84 E 60,00 0.10 0.01 N 0.10 E 
80. O 5 S 44 E 80.00 0.13 0.01 S 0.13 E 

100. 0 10 S 80 E 100.00 0.16 0.03 S 0.16 E 
120, 0 15 S 60 E 120,00 0.23 0.05 5 0423 E 
140. 0 10 S 63 E 140.00 0.30 0.09 S 0.30 F
160. 0 15 S 89 E 160.00 0.37 0.10 S 0.37 E 
180. 0 20 N 78 E 180.00 0.47 0.09 S 0.47 E 

190. 0 20 N 81 E 190.00. 0.53 0.08 S 0.53 E 

FINAL CLOSURE - DIRECTION: S 80 DEGS 57 MINS 8 SECS E 
DISTANCE: 0.53 FEET
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BECHTEL POWER CORP.--- HOLE: 6-B-11 --- EASTMAN GYRO MULTI-SHOT SURVEY 
SAN ONOFRE POWER PLANT 

NORTH FOR THIS SURVEY IS 'PLANT NORTH", N 57 00 W 

DATE: 12 JULY 1978 
JOB NO: P-0778-GO942 
SURVEY BY: EASTMAN WHIPSTOCK, INC.  
FILE: F131-17 
PITT 

PLANE OF PROPOSED DIRECTION IS N 90 DEG. 0 MIN. E 

RECORD OF SURVEY 

ANGLE AVERAGING METHOD



BECHTEL POWER CORP.--- HOLE: 6--B-11 --- EASTMAN GYRO MULTI-SHOT SURVEY 00:00:25 00--72 PAGE NO.  

TRUE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E C T A N G U L A R 

DEPTH ANGLE DIRECTION DEPTH SECTION C 0 0 R D I N A T E S 
FEET D M D FEET FEET FEET 

0. 0 0 0 / * 0.00 0.00 0.00 0.00 

NORTH FOR THIS SURVEY IS 'PLANT NORTH', N 57 00 W 

20. 0 20 N 23 E 20.00 0.02 0.05 N 0.02 E 
40. 0 50 N 71 E 40.00 0417 0.19 N 0.17 E 
60. 0 55 N 78 E 60.00 0.47 0.27 N 0.47 E 
80. 0 50 N 74 E 79.99 0.76 0.35 N 0.76 E 

100. 0 50 N 74 E 99.99 1.04 0.43 N 1.04 E 
0120 0 50 N 74 E 119.99 1.32 0.51 N 1.32 E 

140. 0 55 N 70 E 139.99 1461 0.60 N 1.61 E 
160. 0 55 N 72 E 159.99 1.91 0.71 N 1.91 E 
180. 1 5 N 72 E 179.'98 2.25 0.81 N 2.25 E 

185.. 1 20 N 71 E 184.98 2.35 0.85 N 2.35 E 

FINAL CLOSURE - DIRECTION: N 70 DEGS 7 MINS 38 SECS E 
DISTANCE: 2.50 FEET
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BECHTEL POWER CORP.--- HOLE: 6-B-12 --- EASTMAN GYRO MULTI-SHOT SURVEY 

SAN ONOFRE POWER PLANT 

NORTH FOR THIS SURVEY IS 'PLANT NORTH', N 57 00 W 

DATE: 19 JUNE 1978 
JOB NO# P-0678-00894 

GYRO MULTI-SHOT SURVEY BY: EASTMAN WHIPSTOCKY INC.  

FILE: F18-18 
PITT 

PLANE OF.PROPOSED DIRECTION IS N 90 DEG. 0 MIN. E 

RECORD OF SURVEY 

ANGLE AVERAGING METHOD



BECHTEL POWER CORP.--- HOLE: 6-B-12 --- EASTMAN GYRO MULTI--SHOT SURVEY 00:00:27 00--72 PAGE NO.  

TRUE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E C T A N G U L A R 

DEPTH ANGLE DIRECTION DEPTH SECTION C 0 0 R D I N A T E S 

FEET D M D FEET FEET FEET 

0, 0 0 0 0.00 0.00 0.00 0.00 

NORTH FOR THIS SURVEY IS 1PLANT NORTH', N 57 00 W 

20. 0 10 N 18 E 20.OQ 0.01 0.03 N 0.01 E 

40. 0 25 N 18 E 40.00 0.04 0.12 N 0.04 E 

60. 0 20 N 16 W 60.00 0.04 0.26 N 0.04 E 

80. 0 20 N 11 W .80.00 0.02 0.37 N 0.02 E 

100. 0 10 N 5 E 100.00 0.01 0.46 N 0.01 E 

120. 0 15 N 20 E 120.00 0.03 0,53 N 0.03 E 

140. 0 25 N W 140.00 0.04 0.64 N 0.04 E 

160. 0 30 N itW 160.00 0.01 0.80 N 0.01 E 

180. 0 25 20'W 180400 -0.04 0.95 N 0.04 W 

190. O £5 N 19 W 190.00 -0.06 1401 N 0.06 W 

FINAL CLOSURE - DIRECTION: N 3 DEGS 19 MINS 31 SECS W 
DISTANCE# 1.01 FEET
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BECHTEL POWER CORP--- HOLE: 6-B-13. --- EASTMAN GYRO MULTI-SHOT SURVEY 

SAN ONOFRE POWER PLANT 

NORTH FOR THIS SURVEY IS OPLANT NORTH' N 57 00 W 

DATE: 11 JULY 1978 
JOB NO: P--0778-GO938 

GYRO MULTI-SHOT SURVEY BY: EASTMAN WHIPSTOCKY INC.  

FILE: F131-16 
PITT 

PLANE OF PROPOSED DIRECTION IS N 90 DEG. 0 MIN. E 

RECOR: OF SURVEY 

ANGLE AVERAGING METHOD



BECHTEL POWER CORP.--- HOLE: 6-B-13 --- EASTMAN GYRO MULTI-SHOT SURVEY 00:19:16 00--72 PAGE NO.  

TRUE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E C T A N G U L A R 
DEPTH ANGLE DIRECTION DEPTH SECTION C 0 0 R D I N A T E S 
FEET El M D FEET FEET FEET 

0. 0 0 0 0.00 0.00 0.00 0.00 

NORTH FOR THIS SURVEY IS "PLANT NORTH's N 57 00 W 

20. 0 40 N 44 E 20.00 0.08 0.08 N 0.08 E 
40. 0 40 N 46 E 40.00 0.25 0,.25 N 0.25 E 
60. 0 45 N 38 E 60,00 0.41 0.43 N 0.41 E 
80. 0 45 N 30 E 80,00 0,56 0.65 N 0.56 E 

100. 0 50 N 32 E 99.99 0470 0.89 N 0.70 E 
120. 0 50 N 27 E 119.99 0.84 1.14 N 0.84 E 
138. 0 50 N 33 E 137.99 0.97 1.37 N 0.97 E 

FINAL CLOSURE - DIRECTION: N 35 DEGS 29 MINS 6 SECS E 
DISTANCE: 1.68 FEET
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BECHTEL POWER CORP.--- HOLE: 6-E-14 --- EASTMAN GYRO MULTI-SHOT SURVEY 

SAN ONOFRE POWER PLANT 

NORTHfFOR THIS SURVEY IS "fLANT NORTH' N 57 00 W 

DATE: 27 JUNE 1978 
JOB NO! P-0678-G0912 

GYRO MULTI-SHOT SURVEY BY* EASTMAN WHIPSTOCKY INC.  

FILE: F131-12 
PITT 

PLANE OF PROPOSED DIRECTION IS N 90 [EG. 0 MIN. E 

RECORD OF SURVEY 

ANGLE AVERAGING METHOD



DECHTEL POWER CORP.---- HOLE: 6-B-14 --- EASTMAN GYRO MULTI-SHOT SURVEY 00:12 14 00---72 PAGE NO.  

TRUE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E C T A N G U L A R 

DEPTH ANGLE DIRECTION DEPTH SECTION C 0 0 R El I N A T ES 

FEET DM D FEET FEET FEET 

0 0 0 0 0400 0.00 0.00 0.00 
20. 0 55 S 3 E 20400 0.01 0.16 S 0.01 E 
404 1 5 S 7 E 40.00 0.04 0.51 S 0.04 E 
60. 1 15 S 4 E 59.99 0.08 0.91 5 0.08 E 
80. 1 10 8 'W 79*99 0*09 1,33 S 0.09 E 

100. 1 20 S 7 W 99,98 0.05 1.77 S- 0.05 E 
120. 1 10 S 11 119.98 -0.02 2.20 S 0.02 W 
140. 1 10 S 12 W 139.97 -0.10 2.60 S 0.10 W 

160. 1 0 S 9 W 159.97 -0.17 2,97 S 0.17 W 

180. 1 0 S 7 W 179.97 -0422 3.32 S 0.22 W 

186. 1 0 S 1O W 195.97 -0.23 3.42 S 0,23 W 

FINAL CLOSURE - DIRECTION# S 3 DEGS 52 MINS 16 SECS W 
DISTANCE: 3.43 FEET
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BECHTEL POWER CORP.--- HOLE: 6-B-15 --- EASTMAN GYRO MULTI-SHOT SURVEY 

SAN ONOFRE POWER PLANT 

SOUTN FOR THIS SURVEY IS 'PLANT NORTH" N 57 00 W 

DATE: 29 JUNE 1978 
jOB NO:' P-0678-GO918 

GYRO MULTI-SHOT SURVEY BY: EASTMAN WHIPSTOCKY INC.  
FILE: F131:13 
PITT 

PLANE OF PROPOSED DIRECTION IS N 90 DEG. 0 MIN. E 

RECORD OF SURVEY 

ANGLE AVERAGING METHOD



BECHTEL POWER CORP.--- HOLE: 6-E-15 --- EASTMAN GYRO MULTI-SHOT SURVEY 19:47:09 29-JUN-78 PAGE NO.  

TRUE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E C T A N G U L A. R 

DEPTH ANGLE DIRECTION DEPTH SECTION C 0 0 R D I N A T E G 

FEET D M D. FEET FEET FEET 

0. 0 0 0 0.00 0.00 0.00 0.0W 

20. 0 40 N 28 E 20.00 0.05 0.10 N 0.05 E 

40. 0 5 N 81 E 40.00 0.16 0.18 N 0.16 E 

60o 0 20 S 48 E 60.00 0.23 0.16 N 0.23 E 

80. 0 15 S 58 E 80.00 0.31 0.10 N 0.31 E 

100. 0 20 S 59 E 100.00 0.40 0.04 N 0.40 E 

120. 0 25 S 86 E 120.00 0.52 0.00 N 0.52 E 

140, 0 25 N 42 E 140.00 0.66 0.06 N 0.66 E 

160. 0 25 N 41 E 160,00 0.76 0.17 N 0.76 E 

180. 20 N -20 E 180.00 0.82 0.28 N 0,82 F 

188. 0 25 N 75 E 188.00 0,86 0.32 N 0.86 E 

FINAL CLOSURE - DIRECTION: N 69 DEGS 50 MINS 13 SECS E 
DISTANCE: 0.92 FEET
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B -HTE. POWER CORP. - HOLE 6-B-16 --- EASTMAN GYRO MULTI-SHOT SURVE
SAN QNCERE POWER PLANT 

NORTH FOR THIS SURVEY IS OF.ANT NORTH" ' N 57 00 

..OB NOT P -0778 900966 
SURUEY BY! EASTMAN WHTPSTOCKY INC 
FILE t:F;?1 3 10 
PI TT 

PLANE OF PROPOSED DIRECTION IS N 90 DEG. 0 MIN. E 

RECORD OF SURVEY 

ANGLE AYERAGING ME THOD 

r



TRUiE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E CT A NG UL A R 

DEPTH ANGLE DIRECTION DEPTH . SECTION C0 0 R I N A T E S 
FEET DM D FEET . FEET FEET 

o 0 0 0 0.00 0.00 0.00 .00.00 

NCt. FOR THIS SURVEY 1 'PLANT NORTH5 sN 57 00 W 

20. 0 20 N 7 W 20.00 -0.01 0.06 N 0.01 W 
40. 0 20 N 4 W 40,00 --0.02 0.17 N 0.02 W 
60. 0 25 N 9 W 60.00 -0.03 0.30 N 0.03 W 
80. O 25 N 16 E 80.00 -0.02 0.45 N 0.02 W 

10. 0 30 N 22 E 100.00 0.03 0.60 N 0.03 E 
I 00 O 35 N 26 E :120.00 10C 0,77 N 0.10 C 

140. ,0 35 N 26 E 140.00 0.19 . 0.96 N 0.19 F 
0 35 N 22 E 160.00 0.28 1.14 N 0.28 E 

10. 0 35 N 19 E 179.9? . 0.35 1.33 N 0.35 E 

182. . 35 N 19 E 181.99 0.35 1.35 N 0.35 E 

FINAL CLOSURE :- DIRECTION: N- 14 DEGS 42 MINS 27 SECS E 
DISTANCE: 1.40 FEET
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BECHTEL POWER CORP.--- HOLE: 6-B-17 --- EASTMAN GYRO MULTI-SHOT SURVEY 
SAN ONOFRE POWER PLANT 

NORTH FOR THIS SURVEY IS OPLANT NORTHOP N 57 00 W 

DATE: 21 JULY 1978 
JOB NO* P-0779-G0970 

GYRO MULTI-SHOT SURVEY BY: EASTMAN WHIPSTOCKi INC.  

FILE: F131-20 
PITT 

PLANE OF PROPOSED DIRECTION IS N 90 DEG. 0 MIN. E 

RECORD OF SURVEY 

ANGLE AVERAGING METHOD



BECHTEL POWER CORP.--- HOLE: 6-B-17 --- EASTMAN GYRO MULTI-SHOT SURVEY 21:25:32 29-AUG-78 PAGE NO.  

TRUE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E C T A N G U L A R 
DEPTH ANGLE DIRECTION. DEPTH SECTION C 0 0 R D I N A T E S 
FEET D M D FEET FEET FEET 

0. 0 0 0 0.00 0.00 0.00 0.00 

NORTH FOR THIS SURVEY IS *PLANT NORTH't N 57 00 W 

20. 0 25 N 83 W 20.00 --0.07 0.01 N 0.07 W 
40. 0 30 N 71 W 40,00 -0.23 0.04 N 0.23 W 
60. 0 25 N 70 W 60.00 -0.38 0.10 N 0.38 W 
80. 0 35 N 52 W 80.00 -0.53 0.18 N 0.53 W 

100. 0 35 N 70 W 100.00 -0,71 0.28 N 0.71 W 
120. 0 35 N 62 W 120.00 -0.90 0.36 N 0.90 W 
140. 0 30 N 54 W 139.99 -1.06 0.46 N 1.06 W 
160. 0 30 N 60 W 159.99 -1.20 0.56 N 1.20 W 
180. 0 35 N 54 W 179.99 -1.36 0.66 N 1.36 W 

186. 0 40 N 56 W 185.99 -1*41 0.70 N 1.41 W 

FINAL CLOSURE - DIRECTION: N 63 DEGS 39 MINS 55 SECS W 
DISTANCE: 1.58 FEET
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BECHTEL POWER CORP.--- HOLE: 6-B-18 --- EASTMAN GYRO MULTI-SHOT SURVEY 
SAN ONOFRE POWER PLANT 

NORTH FOR THIS SURVEY IS "PLANT NORTH', N 57 00 W 

DATE: 23 JULY 1978 
JOB NO: P-0778-GO972 
SURVEY BY# EASTMAN WHIPSTOCK, INC.  
FILE: F133-1 
PITT 

PLANE OF PROPOSED DIRECTION IS N 90 DEG. 0 MIN. E 

RECORD OF SURVEY 

ANGLE AVERAGING METHOD



C2 - - -- mm--mgggggg

BECHTEL POWER CORP.--- HOLE: 6-B-18 --- EASTMAN GYRO MULTI-SHOT ,SURVEY 00:04:19 00--72 PAGE NO.  

TRUE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E C T A N G U L A R 
DEPTH ANGLE DIRECTION DEPTH SECTION C 0 0 R D I N A T E S 
FEET D M D FEET FEET FEET 

0. 0 0 0 0.00 0.00 0.00 0.00 

NORTH FOR THIS SURVEY IS 'PLANT NORTH'v N 57 00 W 

20. 0 15 N 72-W 20*00 -0.04 0.01 N 0.04 W 
40. 0 20 N 51 W 40.00 -0.13 0.06 N 0.13 W 
60. 0 25 N 64 W 60.00 -0.24 0.13 N 0.24 W 
80. 0 30 N 79 W 80.00 -0.39 0.18 N 0.39 W 

100. 0 25 N 82 W 100.00 -0.55 0.21 N 0.55 W 
120. 0 25 N 75 W 120.00 -0.69 0.24 N 0.69 W 
140. 0 30 N 76 W 140.00 -0.85 0.28 N 0.85 W 
160. 0 25 N 76 W 160*00 -1.00 0.32 N 1.00 W 
180. 0 30 N 76 W 180.00 -1.16 0.36 N 1.16 W 

183. 0 30 N 76 W 183.00 -1.18 0.36 N 1.18 W 

FINAL CLOSURE - DIRECTION: N 72 DEGS 59 MINS 8 SECS W 
DISTANCE: 1.24 FEET
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BEHTEL POUW CORP.---- HOLE: 6--6-20 -E 3YRO MULTI-SHOT SRUE 
5AN ONOFRE POWER PLANT 

NCRTH FOR THIS SURVEY IS "PLANT NOFTH11' N 57 00 W 

)ATE: 9 OCTOBER 1978 
JOB NO: P-.107S-O101 
3YRD SURVEY BY: EASTMAN WHIPSTOCKY INC.  
rILE: F135-17 

T T 

vET I CAL SECTION I liN 
F LANE OF BO TTOM HOLE CLOSURE.  

RECORD OF SURVEY, 

ANGLE AVERAGING METHOD



BECHTEL POWER CORP.--- HOLE: 6-B-Z0 --- EA3TMAN WIRC MULTI-SHOT SURFVY 0411240 00--72 'AGE MO 

TRUE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E C T A N G U L A R 

DEPTH ANGLE DIRECTION DlEPTH SECTION CO 0 R D I N A T E S 
FEET D M D FEET FEET FEET 

0. 0 0 0 .0.00 0.00 0.00 0.00 

NORTH FOR THIS.SURVEY IS "PLANT NORTH'i N 57 00 W 

20. 0 5 N 63 W 20.00 0.01 0.01 N 0.01 W 
40. 0 30 N 18 W 40.00 0.11 0.08 N 0.08 W 
60. 0 50 N 2 W 60.00 0.33 0.31 N 0.12. W 
80. 1 5 N 23 W 80.00 .0.66 0.64 N 0,19 4 

100. 1 0 N 38 W 99.99 1.02 0.95 N 0.38 W 
110. 1 10 N 49 W 109.99 1.20 1.09 N 0.51 W 

FINAL CLOSURE - DIRECTION: N 24 DEGS 55 MINS 21 SECS W 
DISTANCE: 1.20 FEET
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eECHTEL POWER CORP.--- HOLE: 6-B-21 --- EASTN GYRS MULTI--FHC U"'EY 
SAN ONGFRE POWER PAL'T 

.NORTH FOR THIS SURVEY 1S TFLANT NORTH'. N 57 00 

DATE: 12 OCTOBER 1978 
JOB NO: P-1078-00103 
GYRO SURVEY BY: ERASTMAN WHIPSTOCK, INC.  
FILE: F135-19 
PITT 

VERTICAL SECTION IS IN 
PLANE OF BOTTOM HOLE CLOSURE.  

RECORD OF SURVEY.  

ANGLE AVERAGING METHOD



ECHTEL. FOWER CORP, -~-- HOL.E: 6--5--21 ------ EASTMAN 0YRO MULTI-SHOT SURVEY 00:00:56 00--72 PAGE NO.  

MEASURED DRIFT DRIF ERTICAL VERTIC. R E C T A N G U L A K 

DEPTH r.N AiNGLE DIRECTION LEPTHi SECTION C 0 C RDI N A T E S 
FEET DM m FEET FEET FEET 

0. 0 0 0 0.00 0.00 0.00 0.00 

NORTH FORF TNilS SURVEY IS PL AN! NORT H's N 57 00 W 

20. 1 15 S 61 W 20.00 0.17 0.11 0.19 W4 

40. 1 30 . 53 W 0.56 0.37 0.59 

60. 2 5 S 1s W .?9 1.17 0.88 5 0.96 W; 

so. 2 15 S 12 W 79.7 1 1.61 S 1.15 W 

00. 1 14 W 92.6.8 -2.36 S 1.33 W 

o12 C : * 17 '3 3.4 3.09 S 1.60 W 

010, 2 0 S 15 w 1393 4.15. 1.62 W 
160. 2 0 6 16 W 15.;.91 4.84 .4.47 S 1.06 W 

180. 2 0 3 13 1 179.90 5.54 5.14 S 2.07 W 

137. 1 50 S 18 W .186.90 5.7. 5.36 5 2.14 W 

FINAL CLOSURE -- DIRECTION: S 21 DEGS 46 MIMS 8 SECS W 
DISTANCE: 5.77 FEET
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BECTEL FOER -CRP.--- HOLE- 6-B-22 --- --TMAN GIRD MU-TI---SHOT -URE 
SAN ONOFRE POWER PLANT 

NORTH FOR THIS SURVEY IS 'PLANT NORTH'T N 57 00 W 

DATE: 17 OCTOBER 1978 
JOc NO: P-107-G0112 
GYRO 3URVEY BY! EASTMAN WHIlPSTOCKP INC.  
FlTLE: 135-20 

VE% TIC.. SIECT iDN IS IN 
rLYNE OF BOTTOM HOLE CLOSURE..  

RECORD OF SURVEY 

ANGLE AVERAGING METHOD



mmmm m mOWNm m m m m m 

PECHTLL POWER CORP.--- HOLE: 6-B-22 --- EASTMP4 GYNO mULTT-SHOT SURVEY 01:10:57 0--72. PAGE MO.  

TRUE 
MEASURED DRIFT DRIFT VERTICAL VERTICAL R E T ? N G U L AR 

DEPTH ANGLE DIRECTION DEPTH SECTION C 0 0 R D I N A T E 
FEET D M [D M FEET FEET FEET 

0. 0 0 0 0 0.00 0.00 0.00 0.00 
20. 0 55 S 3 0 E 20.00 0.16 0.16 S 0.01 E 
40. 2 0 5 34 0 W 39,99 0.63 0.65 S 0.13 W 
60. 2 45 S 9 0 W 59.98 1.37 1.42 S 0.43 W 
80. 2 50 S 0 30 E 79.95 2.33 2.39 S 0.50 W 

100. 2 45 S 2 0 E 99,93 3.30 3.37 S 0.48 W 
120. 2 45 S 10 0 E 119.91 4.26 4.32 S 0.38 W 
140. 3 0 S 18 30 E 139.88 5.25 5.29 S 0.14 W 
160. 3 10 5 20 0 E 159.85 6.30 6.31 S 0.22 E 
180. 3 0 S 22 30 E 179.82 7.34 7.31 S 0.61 E 

187. 3 0 S 22 0 E 186.81 7.69 7.65 S 0475 E 

FINAL CLOSURE - *DIRECTION: S- 5 DEGS 35-MINS 7 SECS E 
DISTANCE: 7.69 FEET
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APPENDIX C 

This appendix presents the grouting logs prepared during the tremie or 

pressure grouting of each of the 19 holes grouted as part of the Deep 

Exploration Drilling Program. The logs show the quantity of grout placed 

at each interval as the casing used in drilling was withdrawn from the 

hole.  

The grout mix used consisted of 1:1 (water:cement by volume) with one 

percent Sika Intraplast-N additive (one percent by weight of cement) used 

to control shrinkage and increase the flowability of the mix.



SONGS-NOS. 2 a 3 
10079-003 
BECHTEL 

GROUTING LOG 
WELL NO. _____ 

HOLE NO. / 

DATE INTERVAL TIME MIX* PRESSURE CEMENT 
START / FINISH PLACED REMARKS 

d6-7-Z71 -,2 ao 9:30 02j ___ 

/Oz30 

/00v 
~ -cc//:o ._ / 0~'e /,~t /~~ 

______ 1103 Wcc 

-~~~f A___ &75ze( ~.  

/2 A/C __ 

oWater -Cerent -o_--W5ter- Gemon/ si 

0, 1 / - e PRE'PARED BY 
REVIEWED BY//



SONGS-NOS. 2 8 3 
10079-003 
BECHTEL 

GROUTING LOG 

WELL NO. F6 
HOLE NO. .A.  

DATE INTERVAL TIME MIX* PRESSURE CEMENT 
DATE I ASTART /FINISH PLACED REMARKS 

- f -zoo 1320 /. 0/ -, uW 6 6l 'o q , 6 

4/S 

A~I4Y 7/C 6 

1'- 2'' /__ _ 
oAC - r ~ 1 " 

is / o 550~P ~ / 

00 

____/8o tr/;" 

OSS 

*Water = Cement or Water Cement:-& .SA (oPRPARE 

REVIEWED BY 

/yI



SONGS-NOS.2 8 3 
10079-003 
BECHTEL 

GROUTING LOG 

WELL NO.  

H 0 LE NO. 0 '-.  

DATE INTERVAL TIME MIX* PRESSURE. CEMENT START / FINISH PLACED REMARKS 

& 9-7_F3o_ co '4W Rds?{ P/Mac BeZ
6 -? 7 & -- 219:27 /s/ 4 /r -1 21, 

6 7 937 5? e 70 1 

___ 2 4o Zd~,1c/ o 

I 
7 /0~4 Ila _____ ~ ~ /6____ 

1_ e 2~i-? _ 2:33 I 'le el--_ 

12:40

Water Cement 'Ae i t.e4 
/PREPARED BY 

REVIEWED BY,



SONGS-NOS. 2 a 3 
10079-003 
BECHTEL 

GROUTING LOG 

WELL NO.  

HOLE N. 3

DATE INTERVAL TIME MIX* PRESSURE CEMENT 
START / FINISH PLACED REMARKS 

J..Io 

/I.2 3 P 

-x

Water -Cement or Water: Cement: Sand A t 

PREPARED BY 
REVIEWED BY 0



SONGS- NOS. 2 8 3 
10079-003 
BECHTEL 

GROUTING LOG 

WELL NO.  

HOLE NO. .  

DATE INTERVAL TIME MIX* PRESSURE CEMENT DSTART /FINISH PLACED REMARKS 

4 - /3-77' Juce /900 __ _.~ ~ e~ /%!4~ 

, £-/4'-7~ 1ja /o ~o __//: 4 ' I/c 4  V e r 

NO~F A/ orzo 4 

0 ( U0' 4 / , 

II 
PR E B- / /C 

REVIE ' AWE B 

_75Ad agAIC, ci 

_____~/v 1::0 " _ __ / ' 

*Water -Cement or Water: Cement :$eld Si, 

I PREPARED BY 
REVIEWED BY



SONGS-NOS. 2 a 3 
10079-003 
BECHTEL 

GROUTING LOG 

WELL NO.  
HOLE No.  

DATE INTERVAL TIME MIX* PRESSURE CEMENT 
START 'FINISH PLACED REMARKS 

I _ _ _ _ _ -o 

o-V A./ jpzv 

______ I / 3,i tr-A 

*Water-Cement or Water: Cement: afd 

PREPARED BY e_ e -

REVIEWED B Yoe,



SCNGS-INOS. 2 8 3 
T0079-003 

BECHTEL 
r ROUTiNG LOG 

WEL L 
HOLE NO 1

P aM, CE 
OATE jINTERYAL TIM X mixC 

/-- y IX ' 

I7 7 

__-- / Poll/ed So'/Vc.l 

r -



SOJGS~- S. 2 e 3 
007- 003 

BECATEL 
G OUT!3 LOG 

DATE IMTERVAL TIME 
SH ~REMA R 

2d //.e 4c 

I / //c 

C Zr'- a.r m 

-rr



I SONGS-\OS 2 8, 

BEC EL 
RCUTI G LOG 

NO 

HCL NC 

I~~1 4 ~ c 

ES7 

oaa_ / 2 r Tr, 

r_ _ _ C-_ r 

- -.-..-..-. .-- Ji~I~g '4.~Was



SONGS- NOS. 2 1 A 
10079- 003 
BEC HT E L 

GROUTING LOG 

WELL NO.  
HOLE NO. CS" I 

DATE INTERVAL TIME MiX* PRESSURE CEMI NT 
START / FINISH PLACED REMARKS 

A* 
Zjj ?ikc &- , :l rJ 

L.fie4w JO',J 0,04' 

Water-Cement or Water: Cement: Sand 

PREPARED BY 
REVIEWED BY02 

* I__ ___P~,Ieq'O



S'NGS- N0S. 2 a 3 
i0079-003 
0o r- r' 

ROUT 3 LOG 
WEI NO 
HO LE NO.IE/7 

- ------------

DA ~ i T M'( C- ' 

T S EMA 

-t-

4 0 - 20 0 - 120 

32IC 

0-56q3 0.1 3-7A(fIc± 

LI ~2-3L~~ IFe1g 
__ 

32Z 

0 350 a0C o233 

----------

~. I - ~ - _ _ 

' F -~ ~~ ~ ~ D F%-' - - - __ _



SONGS- NO. 2 8 3 
10079-003 
BECHTEL.  

GROUTING LOG 

WELL NO.  

HOLE NO. 3 1

DATE INTERVAL TIME MIX* PRESSURE CEMENT 
START / FINISH PLACED REMARKS 

A 
7/I//77 0- 142 i o,/: AV fi_ _ A -*Ps a f iz' - c , t /34' 

-- 2: -re i- eko'? Aw po T 4.5r 

a (0 ( /CemncAndC Al-) ro- , o 

1_ 2 / C cas ' . To pe i*Le of'.  

'ro___rc ce'^'Vte5ovTo 

_ _ _ _ _ _ _ _ 1 e e c ~ k A L e 6 

l(:j'7 

Top A) lCt d.5 

- Reo ved. Top ed o &l s ,L ) .  

. &,__. I0eld WAbov4,L IoM MTI 

< C__ _ _D -',, #e4,I 

V. 1 go a f ee-oes'(2-o 

7. q(e 

Water Cement or Water:Cement: Sand (c.9<-1 &'! 'IsfNA4 / it 4&-5 of ce eo) 

ipt? o s-n , -dled to oL<e t o l .,K' PRE-PARED BY 

off 'y go t e. * . Op,, ~c 0p4i 3 of~( le> REVIEWED BY., 
ir 'i



SONGS- NOS..? fl 3 
IOO7, - 003 

BECHTEL 
GROUTING LOG 

WE LL NOA 
HOLE NO.  

DATE INTERVAL TIME MIXX PRESSURE CEMiNT 
START / FIN SH PLACED REMARKS 

6-27-7Z 

zl- 
__2 _ _ _ _ -_riE 200' 

0 -Zoo 2oi0 :/3I __ ____0 

0 -2.o I D50 ;2 So_ 2./ 

Tzud _ _ _ _ ___ _ _ _ __ 5 A/C ( Rsf 50 'v NcZ 

TZI';5 
__I l~c r-04 

o so-2o Z/A n 

0 - 6 f 1 2 I S - h2 N Qc 

Water ;Cernent or Woter: Cement - /-J

PREPARED S 
REVIEWED B



SONGS-NOS. 2 8 3 
10079-003 
BECHTEL 

GROUTING LOG 

WELL NO 
HOLE NO-&/~j 

DATE INTERVAL TIME MIX PRESSURER 
START / FINISH PLACED 

-A 220c7?/ p 

0-2_00 19 Y & 1 

o_-/_o /4 "M .  

_ -i'o /Nc _ 

__- 1_ /ff0 _ 

WEL NO.  

I -,o /Y4O _ _ a' 

,41'20' 4' %S 

I~~~~~ __ __ 7Q td ~ 

or~.-w Wafe Ceen& 

Water Cement or Water Cement 

PREPARED BY 
REVIEWED BY



SONGS- NOS. 2 - 3 
10079-003 
BECHTEL 

GROUTING LOG 

WELL NO.  

HOLE NO. f11 

DATE INTERVAL TIME MIX* PRESSURE CEMENT 
D START .'FINISH PLACED REMARKS 

oued~ to o os 

0-1 
1 - I _ _ _ _ _ __ __ _ 

o4-0 /' J 0 t 

Water ;Cement or Water :Cement! Sand 0-4 v 

6.99L~ ttoLu 7c-. e en 

q ~P RE PA R ED B Y 
REVIFWED BYze



SONGS-- NO. 2 S .  
1007i 003 
BECHTEL 

GROUTING LOG 

WELL NO 
HOL'- N 0.  

DATE INTERVAL TIME MIX PRESSURE CEMi NT 
START / FINISH PLACED REMARKS 

----- e-- 5-----of-N 

WaterCer Ceno WiaeterCementSand 

~ / (tic

I, PREPd 7ED BY 

0.99' I" asccein 
Ro BY' 

I _-t 

*Water ;Cement or Water: Cement: Sand I PREPARED BY 
0.4lve4s - eel REVIEWED B



SONGS-NOS. 2 8 3 
10079-003 
BECHTEL 

GROUTING LOG 

WELL NO.  
HOLE NOo 8I, 

DATE INTERVAL TIME MIX* PRESSURE CEMENT 

START / FINISH PLACED REMARKS 

*Wle G _ent or Water Cement: Sand 

PREPARED BY_ 

REVIEWED B



Casing in Hole Ft. BECHTEL POWER CORPO "IN Job No a p 
Type Casing GROUTING LOG Location: ciI L 
Rep/Contractor -erb I Hole No: 

SONGS UNITS 2 & 3 

DATE INTERVAL PRE SSURE MIX* TIME TANK TAKE BAGS MA REMARKS 
______MIN MAX ___________ LEVEL CFN TAKE MIXED ERS 

*NOTE: All mix contains 1% interplast per weight of cement 

INSPECTOR 
TOTAL USED: _ bags 

WASTE- bags REVIEWED B 

NET TAKE 

TN H4OLE: bags



Casing in Hole Ft. CHT O_ RP_ _N job C) 

Type Casing GROUTING LOG Location: LCAe1 If 
Rep/Contractor Pea1 * Hole No: &o-2 

SONGS UNITS 2 & 3 ,be , , 

PRESSURE TANK TAKE BAGS BAGS REMARKS 
._DATE INTERVAL MIN MAX MIX* TIME LEVEL CFM TAKE MIXED REMARKS 

Re-ssyT c -1t'br 4b bi o.  

__ __ -____o e &____:2_g 9~ - -C* . - ?< -z5 

o 0 ZZo 2: 3;f s_ a sp s> e.  

___ __ ___ _.__ 2~i. 1LI± 4 St 

_o_- 14:7 :t.. 9 - 10 r 

:I__f_ - /- J __er_ _r____i_ 

______ _to_ - o t- t.L 3 c~ &± _____ - /0 ' .. 4*4 7149 91n~. 6 f 

To -zo 7L. 5; . _ _ o _j .  

__ __ _ __ __ Ia 3 Lr * ( .0 _______. ___ __ ___ _+ w ,1 Zo 1/3:15+ ro. / fo 
_ _ _ _ &_ _ o .. .  

o 30 C_I 0o - - o&. -kr 

*NOTE: All mix contains 1% interplast per weight of cement r~s cS 
INSPECTOR 

TOTAL USED: 3 bags 

WASTE: 3bags REVIEWED BY .  

NET TAKE 
IN HOLESC bas



ng 1 _ol Pt. NREC1AWPOIWOR1R ' _ Joy" 
Type Casing _ GROUTING LOG Location: 
Rep/Contractor 17.ch '+-e Hole No: 1 6-2.  

SONGS UNITS 2 & 3 

DATE INTERVAL PRESSURE M TANK TAKE BAGS BAGS 
MIN MAX TIME LEVEL CFM TAKE MIXED REMARKS 

to-to-7T v-'to _L i I0 

TOTAL USD IL Ew ag ISPCTR 

rc Am .  

*NOTE: All mix contains 1% interplast per weightof cement 

TOTAL USED: 9j0-3 bags INSPECTOR J 

WASTE: 0.0 bags REVIEWED BY4 
NET TAKE 

IN HOLE: %I.3 bags



Casing in Hole Pt. BECHTEL POWER CORPO' '!N Job No: te V1 
Type Casing GROUTING LOG Location! " sIt LA 
Rep/Contractor Hole No:- 6 g . 4 

SONGS UNITS 2 & 3 1 t4oke 

DT INEVLPRE S SURE MxTIETANK TAKE BAGS BAGSREAK DATE INTERVAL MIX* TIME LEVEL CFM TA D REMARKS 

(F Io__Tr* q _ _c 

iS X: 

itE 2.0 2: g.'i dru -k .MA*,oe 

Z4p T, ; <r.o ,0 ' . o m> NS 

__o_ _oa___o a. oNt_ 

____ _ .- 7 7: !- 5 9

_____I ____0 '-5 1 Its_ __ _ 

Io to 1) W9: 4C( 715 

7C, 70 7.% S', 5& 7q 

TOA_ UE:_ _ - bags__ __ __ 

IN( HOE 09 bas 

______ ~ 4e %+__ ____ Sz.c.~e~~~ ~ 
________ ___ __ _ __ _ _ ______ __ _ _ _ __ _ _ A.A4O*%te~t.~ t 
______ 40 ___ ___ 7-Q~ %bY C e .  

~~~"~- Sc~- Z.'~~2 L -r~'.~A 

*NTE All.. mixL contains 1%_ __ ______as per_ we tA)hd of cmen 

_____ /5 2L x~~z. q ____ ___ tINSPECTORI~ 
TOTAL_ USED bagsj ~ 0_ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ 

WASTE-_ __ &__ bags REVEWE BYj _ _ _ _ __ _ _ _ _ _ _ _ 

NETL TAKE~ _ _ _ _ _ _ _ _ _ _ _ _ _ 

IN__ HOLE: bagsi~ ___________________



m - -- --- am m -mm m mm -g - -- ---- g 
Casing in Hole Ft. BECHTEL POWER CORPO' N Job No. - eoTT 
Type Casing GROUTING LOG Location: .sej 
Rep/Contractor Hole No: 4:- 2t 

SONGS UNITS 2 & 3 

DATE INTERVALP RE SSURE mix* TIME TANK TAKE BAGS BAGS REMARKS MIN MAX LEVEL CFM TAKE MIXED 

*NT:Almcotns 1% intrpas perweightof cmen 

IN HOE 1. bags 'it b7 C, 7 Ile -V E 

_ _7__ c- /i rev 

*NOTE: All mix contains 1% interplast per weight of cement 

TOTAL USED: S bagsINPCO 

WASTE: 1+' Ft bags REVIEWED BY 
NET TAKE 

IN HOLE: 1.1 bags ~



- - - m-- - m mma aggggm a - --- - m m 
Casing in Hole Ft. BECHTEL POWER CORPO-. '!N Job No: - o l , 
Type Casing GROUTING LOG Location: e £ 
Rep/Contractor v,-e I Hole No: o 8-ZZ 

SONGS UNITS 2 & 3 

DATE INTERVAL PREMIX* TIME TANK TAKE BAGS BAGS REMARKS 
____________MIN IMAX MI*TE LEVEL CFN TAKE MIXEDREAK 

1 I - 7 ft e'-zro __ _ _ __ _ _ __ _ _ __ _ _ __ _ .Mk ~Lci 

_______ _ Ze Zo 2.t Co . __.  

-ao .2:1 V:c* ___e 

3o no 'LID:S 

f o 
362 c.  

to Z.I o g9_ _ _ 2.0 .r _ _o 

5TO go Z.,i (0* 

*NOTE: All mix contains 1% interplast per weightof cement 

INSPECTOR .. \1 4~ 
TOTAL USED- bags 

WA STE: . bags REVIEWED BY, 

NET TAKE 

IN HOLE: LA s bags 

______ -z lizz -:1


