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K. P. BASKIN
® WANAGER., GENERATION ENGINEERING

Southern California Edison Company

P. 0. BOX 800

2244 WALNUT GROVE AVENUE

Director of Nuclear Reactor Regulation

Attention: Mr. Robert Baer

LWR Branch 2, DPM
U. S. Nuclear Regulator Commission
Washington, D. C. 20555

Subject: Docket Nos. 50-361 and 50-362

ROSEMEAD, CALIFORNIA 31770

October 5, 1978

\

San Onofre Nuclear Generating Station

Units 2 and 3

As part of Southern California Edison's commitment
performed in demobilizing
copies of "'Status Report

to keep the NRC staff informed of work
the dewatering well system, fifty (50)
on the Investigation of the Dewatering
1978", are enclosed for your use. The
accomplished between May 27, 1978, and
the exception of the final disposition

r\.“_’iT\:',‘"'\l ree
CHL e e e
T R RO N
G

Gentlemen: E&:

System, September 21,

report summarizes work
September 1, 1978, with

of Well 8.

The final

disposition report on Well 8 was forwarded to the NRC in a

separate report on August 25, 1978.

If you have any comments concerning the information

presented, please contact me.

Enclosure

Sincerely yours,

K ot

cc: R. H. Engelken (NRC, Director I&E - Region )

78(017 0103

=tE

TELEPHONE
213-572-1401



STATUS REPORT ON THE
INVESTIGATION OF THE DEWATERING SYSTE
SEPTEMBER 21, 1978 ‘

1. INTRODUCTION

The purpose of this report is to document the status of the investigation
and_actions being performed on the dewatering system at the San Onofre
Units 2 and 3 construction site. This repoft prbvidés a summary of the

- work accomplished between the period of May 27, 1978 and September 1, 1978
with the exception of the fihai disposition of Well 8, which was documented

under a spearate transmittal to the NRC.

II. STATUS OF DEWATERING WELL INVESTIGATION

The status of each well is summarized in Figure 1 (recent work shaded in
yellow). Wells 1, 2, 3A and 9 have been demobilized by filling with
Canfété after verifying that no cavities exist. Investigative work has
been done on Wells 3, 5, 6, 7 and 8 (shaded in yellow) during this time
period. A casing driving test was performed in the test grout area to
simulate the conditions encountered during the casing driving at Well 6
and a seismic cross-hole survey was performed at Well 3. In éddition, the

three-dimensional stick model for Dewatering Well 8 has been completed.

Demobilization work at Well 8 was completed during this period and the
results of the Deep Exploration Drilling Program, Shallow Exploration/
Groutiﬁg Program and stability analysis of the cavity materials were for-
warded to the NRC under separate cover. No additonal discussion of

Well 8 is included in this report. No further work has been done on Wells
4 or 10 through September 1, 1978. Because Wells 11 and 12 are outside
the sité area, nc work was completed or is planned for these wells. The
paragraphs'that follow summarize work completed and planned for Wells

3, 5,76 and 7 and‘discuss the casing driving field tests, the observations
of the settlement observation monitoring program, and update progress.oﬁ

completion of the models.



WELL 3

Sixteen additional borings, for a total of 30 borings were drilled, and a
total pf 27 were slope indicatored.v A gravity meter survey was performed

at Well 3 and was unsuccessful due to ambient vibration levels. A cross-—
hole seismiC<surv¢y was performed with promising results for cavity detection.
The results of this survey are presently being analyzed for possible usé'on
Wells 4 and 5. The geometry of the cavity is being reviewed based on these

data.
WELL 5

The interior of the l4-inch casing was airlift cleaned to a depth of about -
ISO.feet-when the casing filled with gravel from the annulus outside“to
about 141 feet. The airlift operations were tefminated due to: (1) ex~ .
cessive volume of material removed; and, (2) the observation that gravel
in the énnulué between the casing and the well bore dropped about three
feet. The casing was then videotaped. It was encrusted below 50 feet,
and very heavily encrusted below 130 feet. The casing is louvered below
92 feet. ULnlargment of the louvers was noted in the casing at depths of
about 115, 125 énd 126 feet and the casing at 141 feet appeared to be
irregular. The irregular plan view of the césing in the TV videotape waé
likely due to material caving into the casing at that depth through a
hole. Future investigation of this well will be performed by the use

of deep drilling and/or cross-hole seismic techniques.
WELL 6

The deep exploration drilling program at Well 6 was started on May 27, 1978
and to dateva total of 18 holes comprising a total of 3577 lineal feet have
been completed. Fouf holes were abandoned prematurely after encéunpering
bufied:obstructions within ten feet of the plant grade. These holes were

subsequently replaced by adjacent borings. Six supplementary borings were



drilled to complete the program and to provide data in areas where the
origiﬁal closuré between borings was unacceptable due to the drifts asso-
ciated with thése borings. The location of all 18 borings and the projected
'drift‘ure plotted in Figure 2 and a summary of the logs of the borings is
presented in tabular form in Figure 3. All deptﬁs referenced afe from the

existing plant grade at Elevation +30.

All of the borings except three (6B-4, 6B-11 and 6B-14) were maintained
within the two foot maximum vertical offset. The maximum drift encountered
was at 6B-14 which drifted 3.43 feet from vertical at the completion depth

of the survey of 186 feet.

All holes which did not encounter obstructions were completed to 200 feet
ekcept one, 6B-13A, which encountered gravel at 145 feet and was terminated
at 154 feet. The presence of gravel and other drilling characteristics

indicates that the hole drifted into the well at 145 feet.

Borings 6B-14, 6B-16, 6B-17 and 6B—18 were added on the southeast side of
the well to replace 6B-13 which was abandoned before completion and to

- provide the proper closure spacing between the deep exploration borings.

Five borings (6B-1, 6B-6, 6B-12, 6B-17 and 6B-18) encountered cavity fill
grout and/or native material for their full depth. The remainder of the
borings encountered disturbed material at various intervals to a maximum

depth of 140 feet (6B-2).

Review of the data from the deep exploration drilling program is in progress.

Two additional holes may be required in the southeastern quadrant for
identification of the location of the well bore at depth and to provide

closure in that area. Additional documentation will be provided in sub-

éequent progress reports and in the final report on deep exploration drilling

program at Well No. 6.



The exploration/grouting program at Well 6 started on July 25, 1978. The
procedﬁre and plan for the program are slightly different than that used
at Well 8 to adapt to a different working surface (about 30 feet of native
or disturbed material overlying the backfill grout instead of one to two

feet at Well 8) and a different cavity configuration.

The program will be carried.out in three steps: Stage 1 consists of drillihg
aﬁd grouting a series of holes in and along the périphery_of the presently
known area of disturbed sand and/or cavity to define the latefal and vertical
extent of the cavity. Stage 2 consists of drilling and grouting a series

of angle holes oriented to intersect the zone of disturbed matérial and/or
cavity at depth. Stage 3 consists of drilling a series of holes (upon the
completion of drilling and grouting Stage 1 and 2 holes) to check the |
effecEiVeness of the grouting program.

After completion of the drilling of each hole, the drill rods are with-
drawn and slotted PVC pipe is installed to the bottom of each hole to keep

the hole from sanding in and facilitate washing the hole before grouting.

Grouting of all holes is being done through a pipe nipple consisting of

a five to ten foot section of NX casing which is installed at the top of
the hole. To mihimize surface leakage each nipplé is sealed at the surface
with a block of grout approximately two feet square and 1.5 feet thick.
Grout mixes, injection pressures, an& testing are similar to that done at

Well 8.

Throuéh September 1, 1978, a total of 2980.5 lineal feet has been drilled
in Sfage 1 holes. 27 holes have been drilled to planned depth and eight
holes were abandoned prior to reaching planned depth}' The eight holes were
abandoned due to water loss, drilling difficulties, etc. After grouting
these ébahdoned holes, a new hole will be drilled to the original planned

depth adjacent to the first.

"All 35 holes (27 drilled to planned depth and eight abandoned) drilled to date

have been grouted. A total of 325 bags of cement have been injected into

these holes.



With the exception of two borings which either entered the well bofe or a

previous drill hole, the deepest extent of disturbed sand encounteréd in

the exploration/grout program to date is. about 75 feet. Additional
examination to verify the location of the well bore at depth is in_pro—

| gress as stated in previous sections of this report. In most of the

holes, depth of disturbed sand has been 70 feet or less. A total of about

45 to 50 holes are planned in Stage 1, which will be followed by a series

of angle holes in Stage 2.
WELL 7

Prior to starting the deep exploration drilling program at Well 7, a series
of ten exploratory holes were placed parallel to the Unit 3 side of the
auxiliary building wall in the vicinity of the known cavity location. Six
vertical holes (7A-45 through 7A-50) were drilled six feet from the auxiliary
building wall and four angle holes (7A-51 through 7A-54) were drilled to
intersect the area below the auxiliary building foundation. Two of the

angle holes (7A-52 and 7A—S3) intersected the foundation at 32 and 33 feet,
respectively, and were abandoned. Boring 7A-51 was drilled normal to thé
building wall and 7A-54 was drilled on line between the well bore and 7A-48.

The locations of these holes is shown on Figure 4.

Disturbed material was encountered to various depths in all holes sampled
except 7A-50 which encountered backfill sand to 29 feet and native San
Mateo Formation below. The maximum depth of disturbed material encountered

in the vertical holes was 70 feet in boring 7A-48.

Data from the angle holes was inconclusive due to caving conditions and lost
circulation encountered during drilling. Sampling was performed in three

of the angle holes, two of which hit the building. The third encountered
disturbed material to a depth of 63 feet at a point which is approximately
beneath the edge of the auxiliary Building. Additional holes will be

ﬁlacéd in this area during the exploration/grout program proposed for

Wéll 7 to adequately define the relétionship between the cavity and the

auxiliary building foundation.



Due to the possibility of caving of the holes in areas of disturbed sand,
six of the borings were pressure grouted. A total of 256.1 bags of cement

were injected in the six holes. The greater portion of this (199.5 bags)

was'injected into hole 7A-48.

The deep exploration drilling program at Well 7 was started on July 24, 1978

and to date a total of 18 holes comprising a total of 3460.6 lineal feet
have been éompleted. The presence of buried utility duct banks adjacent
to Well 7 has required a modification in the deep exploration drill hole
pattern used at Wells 6 and 8. The initial 12 holes were laid out in
approximately the same position but at various distances from the well
bore. Where closure spacings resulting from this departure have been
inadequate, additional holes are being drilled to ensure proper closure.
In several cases two or three attempts have been required to avoid inter-

ference from the utility ducts.

The location of the 18 borings and projected drifts are plotted in Figure 5

and a summary of the logs of borings is presented in tabular form in

- Figure 6. Three of the 18 borings (7B-4, 7B-12 and 7B-16) have exceeded

the two foot maximum offset. The maximum drift encountered was at 7B-12
which drifted 2.18 feet from vertical at the completion depth of the survey
of 112 feet. This boring was terminated at 122 feet where an obstruction
was encountered which could not be penetrated. The obstruction is believed

to be the well casing.

Five borings (7B-3, 7B-4, 7B—8; 7B=9 and 7B-10B) have encountered concrete
fill and/or native material for their full depth. The maximum depth of
disturbed material encountered to date outside the original well bore is
120 feet in hole 7B-16. The maximum depth of backfill grout encountered
to date is 32 feet in hole 7B-1, which suggests that the backfill grout
was placed largely above the water table in the near ﬁicinity of the well

and that the cavity was filled with sand up to that point.

Work is being concentrated in the area on the northeast and southeast of
the well to provide closure in the vicinity of the buried electrical lines.
Excavations have been planned in these areas to determine the exact location.

of these utilities so that the required holes can be drilled.

6 .



III. RELATED ACTIVITIES

CASING DRIVING FIELD TEST

Vibration measurements were made in the field during the driving of an open
end steel casing through loose soil into native~San Mateo Sand. The purpose
was to develop data on the level of vibrations that were induced into the
gféund at Well 6 during installation of a 36-inch diameter casing. The

test was carried out on the west side of Turbine Building No. 3 in the area

used for the'previously reported grout testing program. A plan and cross-

section of the vibration monitoring program are shown on Figure 2. Basically,

the test consisted of driving a casing from position X to position Y on

Figure 7 (cross-section) and monitoring vibration at the points indicated.

The vibrations were monitored by particle velocity sensing instruments with
mékimdm émplitudes ranging from about 0.1 to greater than one inch per
second.. The corresponding acceleration amplitudes of motion were calculated
to be as high as 1.0g. It is intended that the vibration levels will be
correlated to the Well 6 casing driving records to predict the amplitudes
and number of load applications induced into the soil in the vicinity of
Well BIduring casing driving. These data are presently being analyzed and
the results will be reported concurrently with, or subsequent to, the trans-

mittal of the results of the field exploration at Well 6.

SETTLEMENT OBSERVATION PROGRAM

A settlement observation monitoring program is being used to monitor the
settlement of structures or components which are founded above or around
those dewatering wells which have not been investigated and demobilized

to date. The settlement monitoring system contains 43 observation points,.
31 of Which have been installed to date. Most of the observation monuments
not yet installed will be located on the Unit 3 Electrical Tunnel and Tank
Buiiding when these structures are completed. For reference, Figure 8 is
included to show the physical location of the various settlement observation

monuments in current use.



A review of the settlement observation data indicates that no significant

settlement or uplift has been observed to date.

THREE DIMENSIONAL STICK MODELS

" The fhree dimensional stick model for Well 8 has been completed. It contains
two parts, one depicting the explorationvwork‘performed prior to the deep
exploration drilling program and a second which depicts subsequent inves-
tigations. A photograph of the second.stage of the model is included in
this report between Figures 8 and 9. The drill holes are deﬁicted by
rods placed to the depth of the hole. Different colors represent materials
encountered. Brown represents San Mateo Formation, orange represents dis-
turbed sand and green represents either backfill gfout (G-3) or grout placed

in the shallow exploration/grouting program.
Work is now in progress on the model for Well 6. This model will also be
done in-two parts. As information is developed for Well 7, a model of the

exploration work will be made.

IV. SUMMARY

Well 8 has been successfully demobilized. Work is in progress in the in-
vestigation/demobilization of Wells 6 and 7. To date, the deep exploration
drilliné program at Wells 6, 7 and 8 has not encountered any cavities below

a depth of about 140 feet.

The'exploration/grout program has been initiated at Well 6 and a total of
325 bags of cement have been injected. Three drill rigs are currently
involved in the deep exploration drilling and exploration/grout programs.
Figure 9 summarizes the projected schedule for completion of the balance
of the investigation/demobilization work. The NRC will be notified of the

specific dates when production grouting will commence at Well 7.



Ovarall Status to 1 Septerber 1978

Y

tor

of erosion;

uith no

enlargemant indicotive of aroeion;
.

top, filling with ocand,

ty grouting.
]
'3
)

erlargesant indicetive

working oasing set, accessible

ing with compacted fill. Presentl;

COvex"

ing pulled in good structural condition
icatad no borehole

wall ccmpletaly deacbilised by gravi
1
demcbilised by cutting off

cep on top

Mnulus clemned; casing pulled in good structural conditions with no
holes; caliper indicated no borshole

well completaly demcbilised by gravity grouting.

uncovered, larger (4' dismster

investigation/demcbilization.

Annulus cleansd; cas

holes; caliper ind

by borings; 30° casing placed

Cavity datectsd near
arcund well ossing to

Laxge

Ceaing

ERITE R

Bl. <3' and cavity pressure groutad,
Ln, st for investigation/demchilisation.
air.

hes teen cleansd to 141°.

dismster warking ceo

i
HIHH
su”g 5?
iéi'. 2;3
i
shifs| o3
gl
igia !Bf
ai2plaly
e [
afgig 1.8
HHHE

grout  (grovity),
during gravity
ancing set and

5
i
i
By
13583
rjky
Be }

i
e
if!
LEHE

isation in

igation/demobilisstion, ouxrently in

accaesible for invest
Outside Plant arva, mo investigation work planned.

Qutside Plant area, no investigation work planned,

gperation, lost visibility on TV balow 150°,

i
Presently

Cavity
Detactad

Yoo
aoowe
Anpth

a
of 118

Mach,

ty | Pressure
Grout

Caliper

Yo

Grout.
Y

Airlife Gravi:

Imvestication/Dembilization Status

Initial | Cleaning
Yi

Casing Reroval and/cr Borohols TV

ion

] ey

° Brush~clearad inside of cesing and re-TV logged.

Figure ! - STATUS SUMMARY OF INVESTIGATION/DEMOBILIZATION OF WELLS AS OF 1 SEPTEMBER 1978



2 38n9ld

T - D ) 5 B N S—TTTT B ) A 1) I 5 1 ) . T BSOS - NS 1T T[T e S E...
$2710K TUYO0 4O NOILYIOT oy _ -
PON TY3M - NVOOUd DNITTINO ety
NOLLYHOdX 3 d330 ™ . ¢ S——
BOLTLS SRLVIIEN WYTINS 3useee e ] o o0 411 | ssnavesaves yiuese
G
= t I T e S e T e S e T
k B R wli b g I & k n & g ﬁ
om
Ry
o138 A, ZC.EF 3WNS0TD 8‘. Lixuia
1324 M 31¥3s : 81-a9
jlu. i
- @ §
am—— ———— o,
T S~ m P
P § -1 ai ~ e eleta YT Le8
a CIE] ' N~z e\~ ®
Q* H 9-a9 RIX LR
m \ @} Py, S esti -
1 / w . ~ PR
- °

e » .
o - o
oer % .
\ oo Y {2, % 3.20.0IN 30150 Y519 EI-89 e re
2. . i o~ o
&80 RJNV or ¥ -~ ) N
o-re s \ 2@ . -~ e onon J/
o’ X A
n.. M. LEON  IWNSOTD

[Evers . wverd
\ﬂ 1vd 13318 LM o 8.” ’ u.«..\mm h:xd /
=8 v 3.62.56N
AINOANYEY 3 =y
. ALIAYA cas 3403 !YV _ § £-89 /l
* Ga1uiyvg ¥0{110S a38¥ALSI0 ONY VoS ,m w / s

H JAILYN 40 A3VANNOS Q3LYW)1S3

vs-88 - /

oo ~ 2601 £y o

= s @. \ | I~ 300,006 38NS01D \/lnmg- e

_ O . / ‘e
S0 { L
2-re AYPTN NS00 it . oy
e ) )
nﬂ @) ,0€ 4773 {=]- e - - ps
39v4HNS GNNOYY

/ :@ 1V BMISYD 9E | z_mui.gm u&\ 889
7
(127 51 BNISYD 2 / -1 .
" | e o
/ 062 @ 7] - ;J&hﬂ% <99
NN NSOV - o IN%W
e // o $ e
N ™ :
N o @,
N o iﬂ@ 2-as
" Q.
N‘W or-rs ™
4/- o s m bon
® /.wl.av..nz uns0Nd ‘.‘8.
- ’ — ooh..
N —— ] 4-69 H\@ui
( ~ o cr <0
@ ”\Mﬁ”ﬁt / a0 [ 2.2 5
I . Ry WY I IPIN o _ §0
SMON WONOIOKID AUASO LI @ +0 2-a9 IR 1 m..:no,_u iﬂ.ﬂ@ / / ( -~ sy
o) a9 e T —
Oy (1P Wyoxtns wmoues O 2 ~
Lt ] o1 mq._.w N
S0t Aeaie |0 9P P B ) T 024 !iu:un.“w A &
1 Wi Moy uoiDIOKkS deeq )
: - > . \
NOLLVNV X3 :
e m IR m 2 m t3 m 8 % _u 3 & i _ $ iy




C

30 T 309ys
¢ FUNOTA

1679 ' °3e1d 19935 ITH

"IT113 6°¢-0°0

pues pue TTT3 0°0T-0°0

Ydoel3 PEROATTEA P=2a33JUnooujy

TI113 0°¢€-0°0

ITT3 0°0T-0°0

1113 6°0-0°0

8 2e @1eTd T993s 3TY TIT3F 9S00T G Z-0°0

11Ty 8s00T T1-0

IT1T3¥ 01-0

§2U0Z UT TeTa9ajewW padqanisT(

,07 3® po2I23unodu
(T°aea8 1BIN8UR) TTIINOBQ P29 PROITIEY

STEIVNHE

uny 30N

AN
WAt
uny 30N

11970

189°0

16970
unyg 30N

166°¢

WA

€971
ST

HONVLSIA

uny 30N

M;9€058S
q,0%00€S
uny 30N

q,9%0¢N

4,8%0TSN

3_¢O¢NZ
uny 30N

M, L E9N

m. NOH\.m

m.mNONHZ
d4,%009S

NOILOHITIA

L4ATdd

9 ‘ON TTIM 1V

0°00¢-0"¢t%
0°ST-0°0
,0°00¢~-0"%8

10°00¢-0°08
10°09-0"¢Y
107 12-0°¢
10°002-0"%%
6°8¢-0701
10°00¢-0°08
10709-0"8%
10°82-0°6

10°00C-078¢T

,0°00T-0°08
0°1€-079

10700¢-070L

10°002-0°0%1

10°6C1-0"6L

,0°02-0701
0°T0¢-070

NOTIVIWIOA
O4IVI NVS

,0°T€-0°6T
07v8-0°¢tYy

,0°08-0"09

:0°871-0°00T1

,0°08-0"8¢

1070L-0"¢%
16°9¢-0701
,0°0T1-0

W07 0%T-0"62C1

10°6L-071T%
.07€2-0°0¢
107010

TVIdHILVI
qddanLsId

167°9-67¢

07E7-0°T¢

,0°ev-0°01

0°EY-0"1¢

0°%%-G"8¢

,0°9%-0°8¢

10°8-6°¢

,0°8€-0"1¢
10°9-0°1

107 CY-6"9¢

107 TY-07¢¢

STVAdHINT
LN0¥d

TIIAINNODNE TVIIILVI

WVE00dd ONITITHA dd3d 40 AYVWWIIS

1679

1 0°00¢

0°00¢

071

0°00¢

10700¢

,0°60¢
:0°8

107002

,0°00¢

10700¢
,0°10¢

HLd4d
TVIOL

01-499

6-499
v8-49
8-49

v6-49
c-49

7-49

£-499

¢-49
1-99

‘ON
dI0H



¢ 30 T 399YyS
€ TUNO1A

TT13%°8q 0°.-0"0 AN

TTFF19'q 0°£-0°0 18671

Uiaou 3993 9 3T0Y PITTTIP
ATsnotasad Y3TM UOTIBDTUNWWO) ,(9 MOTog

1TE332®8q 0°L-0°0 VAN

910y 3ueoelpe ojul sso7
PTDTI TTITAP OYT1-0CT

126°0
uorjeudaadwt In0a8 9¢T-¢GT “TITTF 6'T-0°0 €V €
*210q TIoM poJ93ud 3aaBY 03
paunsse 9TOH *,GHT 1B POI2]JUNODUD [IABIY
T1TF 0°L-0°0 189°1
69 3e @3e1d 19938 3TH 1113 6°¢-0°0 uny 30N
1113 2-0 1071
11T 0°L-0°0 0672
,G¢T 1e a7dues ur 72418 2UTlg
1113 0°L-0°0 €670
SHIVHTI AONVLSIA

M, 6GoCLN
M,0%0E9N

q,Z%o%1IN

d,05069N
M, 7G0ES

H,6705EN
uny 30N

B.ONOMZ

d,.5008S

NOI1DHIId

LATEd

10°00¢C-0"L -
,0°00¢-0"¢ -

10°002-0"69
10°66-0°L 10°69-0°09

10°002-0°6¢1
,0°021-0°08 ,0°GZ1-070¢1
10°6T~-0°0 10°08-0"¢€Y

10°00¢-0"0C ,0°0C-0'9

10°0€T-0"6¢T
10°66-0"¢ey 0" %ST-070€1
10°8¢-0°4 10°671-0°6¢

,07002-0°¢

0°00¢2-0"6S
107 %e-0°L 10°66-G7¢Y
10°00C-0"0€T ,0°0€T-0"021
.0°0Z1-0°68 10°68-0"69
10°66-0"¢6Y 10°6%-070Y
1 0°0%-0"L
NOILVIWIO4 TVIIELVR
O4LVI NVS AggaNLsId

10°09-0"6¢

107 EY7-0761
079-6°¢

107 E7-078¢
1679-6°¢
10792-0°0¢
SWVAS

1§TER-0"YC

STVAYHINT
L00¥D

TTILILNNOONT TVIHHIVI

0°00¢
107002

. 0700¢

10°00¢
107002

07 96T
1579
10°00¢

107002

07 00¢

HI1d3d
TVIOL

81-49
LT-99

91-499

$1-499
?1-49

VET-499
€1-499
¢1-499

11-499

vOo1-49

"ON
dTOH




v 34N9I4 - S
w w “\Q\Q.ﬁ..... w
S30H 171714A 40 NOI1LVOO01 N ~ N
+ + Ay +
~ o0 b o
(o] @) | (@)
1334 NI 3IVOS __
e — | 0o+Z M
¥ O I 2 ¢ ¥ ¢S |
| fo4d
%) » __
N HLYON LNV 1d N ‘9 @q 1|9 AY VY I TIXxn v o -
+ UI@lVN + |
S 3

Mo L
\§ | \\/_1
I 0S+2 M
M o \\ | OmwldN ﬁ
St -vi . Nvldﬁ,w 8v-v.L L -1 O
\ N S ey-vi * 0G-v2

NQd MNVL NOOSYYV

~\

INIT NODYY \ = tosy / __ "
f | “
\\ ! | O
o / / | ! \ 01-vZ
61-v. alve % _ |
t-v. - / Q
- 2-VL NI | /
\ 5-v.0O / e 9
J ~ Y | S9-vh 3
\ e-v. m Ee) H ﬂ_v M ov +2 M
2G-V.
INITL00| AL1AVD — | /

sz-v.O
e / GILVAYLS3, i
e Ore-ve A Vi
bd Ole-u

| /) o L

=YL \ L'ON Jn_m;@ / / _




S 34n91d

oo o o B s 7 S o] 3 A ~ 3 _.E
$370H N0 40 NOILYIOT |10, 5 ER— i\A\r . eti-8L ] | wn | o
ON TT3M - WY HO0¥d ; S0 5. s r—
LN rivotans 30 0 | o o zﬁ\...\.w.ﬂ‘@ o —— v
BOLLYLS SHLLVNINDD UVINIAN 380080 BV [ o 4y . ey 'l‘@ QIQF WOILVRR4NES TRANIG
1T |8 H H e K
d i3 I8 —
- o \O aL pHe 12 1¥ KO8 TV
S £ t3 3 3 o W o o 2-84 I9MISE NSO pp—F omLI311 1841 L
: - " : & £1-a4 %0 -
3898 R ey 36525 NSOV, @ s wwonm  S-QL 3,096 4 W00 e-al
V- < i we-ar o | o @
- = ./en bl o R, R,
gl o7 mg S\ 7))
NN 7 950 S IS0 )
(3] \om [ o
3.66)6'5 NS0 o wld ) -

0 P \ 991
26 =
- ,USO0N WSO a@&.ﬁ MRS NSO

333333

\ I _ ;R‘&Smlaod MN/E.._.
ONIH3|LYM3g : ) Ny
xre \ ~ k -a2 P weTw
3608 1Mam of

\ ONISYD ¥ \

/] A ALIAVD §31714%0¥9 0 05 039¥NIHIQ ONY YO, /

\ 7105 JALLYN JO AAVONNO8 GILYWILS3 EN \
WA

3,02.99'8 3WNS01D ot

Lvi _!/m
386,225 3WNSOW ome !
o V‘J
[ FUSR Cope -84 =)

%HMN e Ny fn b 2 -~ |-
\ 3% nsom IH&JHHNJN.@E /y&vw,i%. 39048 398000 HNN\V“H.,HH s Z z-al \
N/ o

/

Fa\
s voi-aL\_/

LOH AV UMD I} . \

ALIAVD Q314X¥G 80| 1105 4IFANLSIC ONY

TI0S 3AILVN 40 AJVONNOE dILYNILSI AV\

[vivTs -...
~ /
%0 = \ :
MYSHES 3680 % Wﬂ.- (11 4% 213003 109)
n-al vm 9-8L
o8

wWeia

) 601
nmw.,wa\ 392520 30T~ /
s i v v 2, / ”
WP qua 80y vorpoidus desq |- " N " " Bo. 7 J .
NOTIVNV1aX3 8 d w : i a.\\v-,QM? \ _m g




¢ 30 T 393ysg
9 d¥NOT4

peuopueqe 270y °3IINPUOD
1821139972 314 ‘IT113%9Bq 0°6-0°0
peuopueqe 270y ‘3 INpuod
TeOTa3097° 3ITY ‘IT1I¥Noeq 0°11-0°0

TTT3398q 0°L-0"0

T1%t34°28q 0°01-0°0
pauopueqe

| €
.mﬁos JTNPUOD TBOTIIO9TD 1ITH
| pauopueqge
” 970y ‘3TNpuod TeDT13293T12 3ITH

pauopueqe
2710y ‘3TNnpuod [eO2TI329T° 3ITH

psuopueqe

1113 1¢-0°0
370y ‘3TNpPUOD TBOTIIOST® 3IIH

111TF 0°01-0°0

Gz 3e 3noas
@ voe pues poxturTiEq 710

9104 poIlTap
A1sno1asad ojut 33Tip a1qrssod

0°S%-0°G6Z ‘T1TINOBQ 6°01-0°0

T1T3¥°8q 0°21-0°0

SMIVATY

uny 230N unyg 30N
uny 20N uny 30N
1 CE°0 M, T€009N
WLET0 q,60L9S
uny 230N uny JON
uny 3JoN uny 3JIOoN
uny 310N uny 10N
16071 qd,97C55CN
uny 30N umny 30N
€Y T 4,665,228
160°¢C q,9G6,6S
IR0 d,€601€S
T d,606¢S
870 M 62,%9N
AONVISIA NOTILOHYIA
LATdd

WVdD0dd ONITITYA ddAA A0 AIVWHNS

:0°00¢-0"1
10°00¢-0"0%

,0°62-0°01

10°002,0°S%

,0°00¢-0" 0%
,0°62-0°0T1

10°661-0°0
10°00¢-6°9¢
10°62-07¢CT
0°00¢C-0°6%
10°62-0°01
10°00¢-0"68
10°12-0°¢1

NOILVWIO4
OdLVI NVS

L "ON TTIM 1V

,0°6%-0"8¢

10°TT-0°0

10°0%-0°9¢

10°S%-0"9¢

10°68-0°¢¢

TVIdALVH
agaInLsia

TTIIINNOONT TYTYILVH

10°0%-6°6¢
QIXIN
16762-0°6¢

0°11-0°0
AIXTIW

10°8Z-0°1¢

10792-0°6¢

16°92-0°6¢

TEXTIW

1079¢-0°6¢

10°2€-071¢

STVAYHINI
LNodd

1076

0701

07 00¢

10700¢

10701

10701

10711

10°00¢

W07 TT

:0700¢
107661

,0°00¢

,0°00¢

107002

HI1d3d
TV10L

VOT1-4.

0T-494

6-dL

8-q/

4/-497

Vi-4L

L-4L

vo-4.

9-4/

G-4d/
¥-4L



Z 30 7 39°Ug
9 MINHTA

,09 3B pues osuap Lisa
Jo @susl ‘IT1I3NOBq Q°Z1-0°0

. TTT3X2®8q 0°0T1-0°0

11T3%°®8q 0°01-0°0

,06 3' sordwes ut
sd1yo 3no1d ‘I113%oeq 0°01-0°0

pauopuedge 270y ‘3 INnpuoo
1827139972 T4 “TTT3IN28q 9°0T-0°0

pauaopueqe aJoy ‘xoq TINng
TBOT1399T2 314 “TTTIN2Bq 0°Z-0°0

, 221 3e 8utseo
TT°M 3Ty “TT1IOBQ 0°0T1-0°0

. TTT398q 0°0T-0°0

1Tt34°8q 0°01-0°0

STMAVHTY

18770 q,0096S
18271 3,072,998
180°C q,9%.GS
189°0 q,vEoWYS
198° 1 M, 750088
WSY°T M, €€,ETS
uny joN uny 30N
uny 30N uny 3joN
i8T1°¢C d,86,4LS
1¢9°0 M, %Go%SS
Ra0h! 4, TTolTS
AONVISIA NO110¥1d
1ATdd

10°00¢-0°6G/
10°0€-0"¢T

10°002-0°69
10°%2-0°0

10°00¢-0"021

10°0TT-0"6¢,
107€2-070

10°00Z-0°¢s01

10°66-0°68
,0°02-0°01
,0°002-0"T¢
10°€2-0701
10°002-0°69
10°05,0°6%
10°€2-0°01

0°€2-0°01

10°002-0°001

10°62-0°0T1
10°00¢2-0"82
10°£2-0°01

NOTLVIWY04
OdLVIW NVS

L "ON TTIM IV

WVED0dd ONITITYA d33d A0 X¥VWWAS

.0°6L-0"0€

,0°69-0"L¢C

10°0CT-0°011

10°62-6°%¢

10°G0T-0°S6
10°68-170¢

10°TL-0761

10°69-070¢S
10°Gw-G" %

10°C21-6762

10°00T~¢°9¢

TVIYALVH
qd9dnLsia

JAIAINNOONT TVIYALVA

0°L2-0"%T

1§$°%2-0°¢€C

1 1702-0°0¢

10°62-07¢€¢

1§°%C-0°¢2

16°62-0°¢€C

1°9¢-0°6¢C

10°82-0"L¢C

STVAYHINI
L0o¥o

10°00¢

10°007¢

,0°00¢

10°00¢

10°00¢

10°00¢

19701

07 ¢

,0°221

10°00¢

107 00¢

HLIddd
TVIOL

81-49L

L1-9L

91-49.

S1-49L

VA1

d-¢1-49L
VeT-494
£1-4,
¢I-44
i1-49L

9071-9/

"ON
dIOH



[

PLAN Approximate Scale (ft.)

Elev. (ft.)
4
812 ICE - 30
hammer (900 to 1500 RPM)
36,000 in-1bs fnput 's to 1"
vertical displacement

Vibration Pickups
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SECTION
Project: SONGS WELLS PLAN AND CROSS SECTION OF CASING Fig.
Project No. 40881 A DRIVING VIBRATION MONITORING PROGRAM 7
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