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AGENDA FOR D.O.G. ANNUAL REVIEW 
MEETING FOR ALISO CANYON 

JUNE 13, 1989 

ATTENDING 

D. J. Anderson 
S. P. Robinson 
M. E. Melton 
R. D. Phillips 
P. J. Kinnear, Division of Oil and Gas 

The topics to be covered in the meeting include geology, project 
performance, conservation, pollution prevention and operations. 
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GEOLOGY 

A 1978 geologic study of the Aliso Canyon field performed by the 
consulting firm Scientific Software Corporation indicated that 
gas had not migrated out of the defined boundaries (Frew fault on 
the west, Ward fault on the north and fluid contacts on south and 
east). The structure maps were revised in 1988 to incorporate 13 
new wells that have been drilled over the past 10 years and to 
include new interpretations on faults along the northern boundary 
of the field. Isobaric maps drawn during recent shut-in periods 
indicate partial permeability barriers in the field with wells on 
the north west side (IW 70, F-2 and F-3), as well as IW 69 
behaving differently than the rest of the field. It has been 
substantiated by Dr. Katz that gas is migrating to tighter zones 
in that area which has caused the shift in the P/Z curve. This 
low permeability area has been verified by pressure buildup 
tests. 

Updated versions of structure maps and field cross-sections were 
used to determine vertical displacement along the Ward, Frew, and 
sub-Frew faults. All of these faults are reverse faults which 
bound the north and west flanks of the storage reservoir. 
Structure maps indicate the vertical displacement along the Ward 
fault is 300'-400' in the northwest section of the field. In the 
northeast section of the field, vertical displacement along the 
Ward fault is 10001 -14001 . North/south trending cross-sections 
through the west flank of the reservoir show the vertical 
displacements along the Frew and sub-Frew faults. The vertical 
displacement along the Frew fault ranges from 60001 -65001 . The 
vertical displacement along the sub-Frew fault is estimated at 
300'-400'. 

The conclusions of the 1978 Geological Study showed: 

1. Reservoir Boundaries 

South and East Sides: 	Water aquifer 
West Side: 	 Frew Fault 
North Side: 	 Ward/Roosa Fault 

2. SS-1-0 is an observation well which tests the communication 
between the storage zone and the Ward fault block. No gas 
shows were found in the Ward Fault block and subsequent 
pressure monitoring of the sub-Roosa fault block shows no 
communication with the storage zone. 

3. The geologic structure is sound and competent to hold 
storage gas within the reservoir boundaries. 

4. The northwest area represents 30% of initial gas cap volume, 
and 12% of the total reservoir pore volume. 

5. The shifts to the right and left on the Hysteresis Curve has 
been due to: 

a. 	Gas moving into and out of tighter areas of the 
reservoir and then returning to the more permeable 
areas. 
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Geology 
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b. Some fault blocks, with restricted communication, being 
repressurized and depressurized. 

c. Gas going into and out of the oil band. 

6. 	Reasons for tilted water/oil contact along the south flank: 

a. Sand-shale facies change, possible pinchout on the 
south and east flanks. 

b. Step segments offset by older faults. 

In 1987, while abandoning Porter 4, the MP shale was tested for 
' 	 possible migrated gas from well leaks. 	The interval produced no 

gas. 

The following table summarizes some of the historical and 
geologic data for the gas storage reservoir. 

TABLE 1. 	Aliso Canyon Statistical Data 

Historical Information 

Year storage field was activated 1973 

Discovery pressure 3602 psig 

Reservoir Characteristics 

Name and geologic age of formation Sesnon - Miocene 
Frew - Eocene 

Formation structure Faulted anticline 

Formation thickness 1501  to 4001  

Depth range for wells (MD) 7100' to 94000  

Average Bottomhole pressure at 70 Bcf 3600 psig 

Average Bottomhole temperature 180°F 

Cushion gas 91 Bcf 

Working gas 70 Bcf 

operations 

Gas Storage Wells 99 

Observation Wells 11 
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PROJECT PERFORMANCE 

injection Press 

Figures 1, 2, and 3 show the variation of the average reservoir 
pressure with inventory for the 1986-1988 injection cycles. The 
stabilized reservoir pressure is always maintained at less than 
discovery pressure (3602 psig.) 

Assuming a 0.7 psi/ft. fracture gradient for an 8000 ft. well, 
the wellbore pressure required to fracture the formation will be 
5600 psig, which is 2000 psig greater than we ever encounter at 
Aliso Canyon. 

Hysteresis Curve 

Figure 4 is an updated graph of P/Z versus inventory (the data is 
also listed in Table 2). The shift in reservoir pressures from 
1974 to date when plotted versus injected gas content is a 
combination of the repressurization of low pressure gas cap areas 
in the various fault blocks and of gas going into solution in 
crude oil some distance from the wellbore. 

During the past four years the reservoir has not been filled to 
capacity. As a result the hysteresis curve has shifted to the 
left. This could be a result of gas coming out of solution, gas 
coming from tight regions of the reservoir, or gas returning from 
another fault block, such as the Ward fault or sub-Frew block on 
the north and west flanks. However, we have seen no evidence of 
pressure changes in observation wells penetrating the Ward fault 
block. We have no observation wells in the sub-Frew block. The 
volumetric weighting of reservoir blocks has been updated based 
upon observed pressure response in these blocks (see Figure 5). 
This revised reservoir weighting is used to calculate the current 
hysteresis curve, Figure 4. 

Fluid Distributions 

Figures 6 and 7 show structure maps for the S-4 and S-8 zone 
tops, respectively. Also shown are the original and best 
interpretation of current gas/oil and oil/water contacts. There 
is essentially no oil belt on the east.flank which results in a 
gas/water contact along that flank. Very little changes in fluid 
contacts have been observed. 

Reservoir Data Changes or Additions 

No new wells have been drilled since the last DOG review. Most 
reservoir parameters are fairly well fixed from our major 
geologic study and log analysis. Subtle changes in gas 
saturation may have caused significant changes in the effective 
gas permeability and individual well deliverabilities. Each well 
is tested two to three times per year to determine its optimum 
sand free deliverability. 
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Project Performance 
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Oil Production 

Table 3 presents annual oil production figures, starting from 
1970 to date. From discovery the cumulative oil production 
through 1988 was 25,594,350 barrels. Figure 8 shows the annual 
oil production versus cumulative oil production. 

Figure 9 is a graph of cumulative gas production versus 
cumulative oil production. 

The performance of the reservoir since 1970 is shown on Figure 
10. The plots of annual pressures decline through 1972. The 
semiannual plot from the start of storage operations illustrates 
the high and low range of inventory pressures. The estimated 
reserves for Aliso Canyon as of 12/31/88 is 884,000 Bbls. A 10% 
annual decline rate is used for Aliso Canyon oil production 
estimates. 

Gas Analysis 

Source gas for Aliso Canyon storage is still predominantly from 
the Permian Basin Mid-Continent area. As received, both the 
hydrocarbon distribution and helium content of this gas 
distinguish it from California gas. Table 4 represents a typical 
storage gas analysis. 

Unusual Occurrences 

There have been no unusual occurrences since the May 1988 DOG 
review. 
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TABLE 3 

ALISO CANYON OIL PRODUCTION 

YEAR OIL CUMULATIVE OIL 
(Bbls/Yr) (Bbls) 

1970 529,023 21,600,000 

1971 496,016 22,096,016 

1972 368,978 22,464,994 

1973 203,709 22,668,703 

1974 228,813 22,897,516 

1975 298,639 23,196,155 

1976 233,997 23,430,152 

1977 288,107 23,718,259 

1978 293,964 24,012,223 

1979 164,505 24,176,728 

1980 143,595 24,679,262 

1981 175,414 24,495,737 

1982 183,525 24,679,262 

1983 91,502 24,770,764 

1984 119,302 24,890,066 

1985 171,307 25,061,373 

1986 202,317 25,263,690 

1987 178,828 25,442,518 

1988 151,832 25,594,350 
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TABLE 4 

GAS ANALYSIS 

Typical Inlection Gas for Aliso Canyon* 

Component Volume Percent 

Nitrogen 1.16 

CO2 1.12 

Methane 92.65 

Ethane 4.14 

Propane .71 

I-Butane .06 

N-Butane .08 

I-Pentane .02 

N-Pentane .02 

C6 Plus .04 

* Sampled from Transmission system at Meter No. 3000-10 at Quigley, 
June 8, 1989. 

Gas gravity 
	 0.6020 
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CONSE,~2VATss1TQN 

Monitoring Programs 

A monitoring program is developed as a means of ensuring the 
integrity of the gas storage operation of the reservoir. The 
variety of the programs include integrity logs on all storage 
zone and observation wells, pressure monitoring of selected 
observation wells around and above the storage zone, gas analysis 
monitoring of abandoned wells located in and around the storage 
project and the monitoring of production of nearby fields 
(Figures 14-21). As a whole, the monitoring programs provides a 
focused means of assuring a safe and efficient operation. 

Table 5 lists the normal monitoring activities at this field. 
The well problems listed in Table 6 were discovered, analyzed, 
and remedied using routine operating procedures. Examples of 
field data that are effective monitoring tools are as follows: 

Table 7 	A five week summary of annular pressures. 

Table 8 	Barhole reading for wellsite surface emission. 

Table 9 	Field helium counts. 

Figure 11a-d Plots of surface pressure for observation wells 
a. Del Aliso 1 
b. Porter 14 
c. Standard Sesnon 1-0 
d. Ward 3 

Figure 12 	A plot of annular pressure for a given well. 

Figure 13 	Example of a temperature survey of storage well 
through a water injector zone. 

Figure 14 	Noise log showing noise around bottomhole hardware. 

Figure 15 	A1iso Canyon Main Area Production Data 
a. Allso 
b. A1iso West 
c. Porter-Del A1iso A36 
d. West Porter 
e. Faulted Sesnon 

Figure 16 	A1iso Canyon Gas Production Data (Main Area) 
Figure 17 	Del Valle (Main Area) Production Data 
Figure 18 	Newhall Production Data 
Figure 19 	Newhall-Potrero Production Data 
Figure 20 	Oat Mountain Production Data 
Figure 21 	Placerita Production Data 
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Problem Detected Corrective Measures Taken 

Shoe Leak 8/24/87 Well not killed because 
rate of leakage is low. 

Shoe leak 11/8/85 Well - not killed because 
rate of leakage is low. 

Shoe Leak 9/24/87 Well not killed because 
rate of leakage is low. 

Shoe Leak 1986 Well not killed because 
rate of leakage is low. 

Well 

IW 77 

SS 17 

SS 29 
im 

SS 30 

I= 

SPR:hr 
6/6/89 

1~1 

TABLE 6 

ALISO CANYON 
Losses Detected and Corrective Measures Taken 

May 1988 through May 1989 
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TABLE 7: ALISO CANYON WEEKLY ANNULUS REPORT 

(WEEK 4 ) -(WEEK 5 ) - 
WELL NAME WEEK 1 WEEK 2 WEEK 3 WEEK 4 WEEK 5 (WEEK 3) 	(WEEK 4) 

9/21/88 9/30/88 10/12/88 10/5/88 10/20/88 

SURFACE ANNULUS 
IW 54 0 0 0 0 0 0 0 
IW 56 85 80 9 90 90 81 0 
IW 57 0 0 0 0 0 0 0 
IW 58 1 0 0 0 0 0 0 
IW 61 70 60 70 60 60 -10 0 
IW 62 45 45 50 35 50 -15 15 
IW 63 20 20 10 20 20 10 0 
IW 64 40 30 50 50 45 0 -5 
IW 65 5 1 0 2 0 2 -2 
IW 66 1 >5 <5 0 5 0 5 
IW 67 4 >5 <5 <5 0 0 0 
IW 69 0 0 0 0 0 0 0 
IW 70 0 0 0 0 0 0 0 
IW 73 30 30 40 20 30 -20 10 
IW 74 0 0 0 0 0 0 0 
IW 75 3 >5 <5 10 5 10 -5 
IW 76 4 >5 <5 <5 5 0 5 
IW 77 0 0 0 0 0 0 0 
IW 78 0 0 0 0 0 0 
IW 79 0 0 0 0 0 0 0 
IW 80 0 0 0 0 0 0 0 
IW 81 0 0 0 0 0 0 0 
IW 82 0 0 0 0 0 0 0 
IW 83 0 0 0 0 0 0 0 
FF 31 0 0 0 0 0 0 0 
FF 32 2 0 0 0 0 0 0 
FF 32A 1 0 0 0 0 0 0 
FF 33 0 0 0 0 0 0 0 
FF 34A 1 0 0 0 0 0 0 
FF 34B 1 0 0 <5 0 0 0 
P 12 20 10 0 0 0 0 0 
P 26 40 40 40 40 40 0 0 
P 30 0 0 0 0 0 0 0 
P 32 80 0 0 0 0 0 0 
P 34 0 0 0 0 0 0 0 
P 35 0 0 0 0 0 0 0 
P 36 3 5 2 2 1 0 -1 
P 37 0 0 0 0 0 0 0 
P 37A 0 0 0 0 0 0 0 
P 38 0 0 0 0 0 0 0 
P 39 0 0 0 0 0 0 0 
P 40 0 0 0 0 0 0 0 
P 42A 0 0 0 0 0 0 0 
P 42B 5 5 3 5 5 2 0 
P 42C 0 0 0 0 0 0 0 

Aliso_Canyon_DOGGR_0004963 
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TABLE 7: ALISO CANYON WEEKLY ANNULUS REPORT 

u 

Page 2 
i 

WELL NAME WEEK 1 
9/21/88 

P 44 5 
P 45 0 
P 46 0 
P 47 0 
P 50A 0 
P 68A 10 
P 69A 0 
PS 42 0 
F 2 0 
F 3 20 
F 4 0 
F 5 0 
F 7 0 
SS 2 0 
SS 3 0 
SS 4 0 
SS 5 0 
SS 6 0 
SS 7 0 
SS 8 0 
SS 9 0 
SS 10 0 
SS 11 0 
SS 17 0 
SS 24 0 
SS 25 0 
SS 29 0 
SS 31 0 
SS 44 0 
W 3A 50 
PF 1 0 
PF 2 45 

' 	MA lA 0 
MA 1B 5 
MA 3 1 
MA 4 1 
MA 5A 1 
DA 1 0 
FF 34 0 
FF 35 18 
IW 55 0 
IW 60 2 
P 14 80 
P 25 0 
P 42 0 
SS 1 0 

(WEEK 4)-(WEEK 5)- 
WEEK 2 	WEEK 3 	WEEK 4 WEEK 5 (WEEK 3) (WEEK 4) 
9/30/88 10/12/88 10/5/88 10/20/88 

	

2 	 2 	 5 	 0 	 3 	-5 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

3 	 2 	 2 	 2 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	<5 	<10 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	<5 	<10 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

50 	50 	50 	55 	 0 	 5 

	

0 	 0 	 0 	 0 	 0 	 0 

	

40 	40 	40 	40 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

10 	10 	10 	 5 	 0 	-5 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	<5 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

15 	18 	18 	19 	 0 	 1 

	

0 	 0 	 0 	 0 	 0 	 0. 

	

2 	 3 	 2 	10 	-1 	 8 

	

85 	80 	90 	90 	10 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 

	

0 	 0 	 0 	 0 	 0 	 0 
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TABLE 7: ALISO CANYON WEEKLY ANNULUS REPORT 
Pag6 3 

(WEEK 4)-(WEEK 5) - 
WELL NAME WEEK 1 WEEK 2 WEEK 3 WEEK 4 WEEK 5 (WEEK 3) (WEEK 4) 

9/21/88 9/30/88 10/12/88 10/5/88 10/20/88 

SS 1-0 0 0 0 0 0 0 0 
SS 4-0 0 0 0 0 0 0 0 

i 	W 3 1 1 2 1 2 -1 1 
F 6 1 0 0 0 0 0 0 
F 8 0 0 0 0 0 0 0 
F 9 0 0 0 0 0 0 0 
SF 1 0 0 0 0 0 0 0 
SF 2 0 0 0 0 0 0 0 
SF 3 0 0 0 0 0 0 0 
SF 4 0 0 0 0 0 0 0 
SF 5 0 0 0 0 0 0 0 
SF 6 65 65 60 65 70 5 5 
SF 7 0 0 0 0 0 0 0 
SF 8 0 0 0 0 0 0 0 
SS 12 0 0 0 0 0 0 0 
SS 13 0 0 0 0 0 0 0 
SS 14 0 0 0 0 0 0 0 
SS 16 0 0 0 0 0 0 0 
SS 30 0 0 0 0 0 0 0 

INNER ANNULUS 
IW 63 80 90 95 90 0 -5 -90 
IW 65 0 0 0 0 0 0 0 
FF 32 1 0 0 0 1 0 1 
P 12 0 0 0 0 0 0 0 
P 26 10 10 10 10 5 0 -5 
P 30 0 0 0 0 0 0 0 
P 32 0 0 0 0 2 0 2 
P 45 0 0 0 0 0 0 0 
P 69A 0 0 0 0 0 0 0 
F 3 2 0 0 <5 0 0 0 
F 4 0 0 9 <10 -9 0 
SS 3 0 0 0 0 0 0 0 
SS 4 0 0 0 0 0 0 0 
SS 5 0 0 0 0 0 0 0 
SS 6 0 0 0 0 0 0 0 
MA 1B 4 5 5 20 4 15 -16 
SS 1 0 0 0 0 0 0 0 
SS 1-0 0 0 0 0 0 0 0 
SS 4-0 0 0 0 0 0 0 0 
SF 1 120 140 155 160 160 5 0 
SS 12 100 90 70 80 60 10 -20 

ANNULUS 3 
P 12 0 0 5 5 5 0 0 

Aliso_Canyon_DOGGR_0004965 
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TABLE 9 (coht.) 

HELIUM ANALYSIS ON WELLS AT ALISO CANYON - PROJECT  
rT 

TESTED BY: X , /-e. /,. -`l"r r-=  -7e= <' 	-QUARTER /G. !YEAR 

I 	Well 
I 	No. 

I Date 
I Run 

I 	PPM 
I Helium 

I 
I 	Status 

I 	Well 
I 	No. 

I Date 
I Run 

I 	PPM 
I Helium 

I 
I 	Status 

DA-2 /~-ci,,~•~- DA-3 i .~-.' P I i A&, e i r I P-57  
DA-4 I-os~ 1 4/ 1 7 { P-58 

 
( y  ( i✓~, G~ r DA-5 I e:'-f f i /n I I P-60 -'~ I  

DA-7 1 a-; 	I 147  ~y~,  r I P-63 :~- 
DA-8 I ~- / 	1 ez I I P-65 1 
DA-9 1 >—~~ 1 ~/ I I P-66  
DA-10 ^~~ I 	I ; I { P-68 

 

FF-1 ~_ _ s- 
FF-11 I 	•~-/ 	I ~/ 11«~ :z..; I P-70 I > a.Pt  
FF-30  I P-71  
FF-31 ANN I 	; -/ 	1 3G'7 I P-72  l--~ 	l 	I ., S 	I ~I,'; rr ,•=r 	r FF-35 ANNI ~'-/ 	I %'=/~ IPS-20 
F F-3 S 	I _?- / 	1 ~' { 	i': •. ~i~..;~.<- 	115-P _ 

' 	~--~ I ~- -  MA-2 	1 _%-'~" i I wo Gas IROOSA-1 I 	-•- ~= i I 
ODAS-1(7) 1 ~'_'{~ 	I a^ 	1 1 SCCO-1 I .~  
OSLW-1  
O.T. 	2 	I >' 	/ 	1 ~-~ 	I / r ~. ̀ i 	I SS4-OCsg  
O.T. 	3A 	I ~' - / 	I e? 	I h'I' i;'. 	ISS-18 I 	~_ 	' 	I 1-7 	I A' - - -~1,,, , 	_._ 
P-1 	i -1 	I I /'e,~..~. ~,~~ 	ISS-19 I ~_ ~~ 	I -S' 	f /r•'~ ~, '~' 	' 
P-2 	I -~- ; 	I / 7 	( ~';~~ %~ =' 	ISS-21 1 	~s 	I ,c- 	I /~-.•~ :.:~ 
P-3 	I 3~-/ 	l i~ 	l i7~.~. ~•....- I S S - 2 2 C--/•.r- n - 	I / 	I I Yi~r•,~,~~ 	ISS-23 I .~ ~:f• I < 	I , 

ISS-2 6 I 	7- .~ I 
ISS-27  

Z I -,i~, /'. ~~ ISS-28  
SS-32 f 	-~~ t' I 	S Ih',7-~~ ,, 	,~- 

~~ I 	-e ~-  ISS-33- 1,. 	-,' I 
-/ ! -L1 I ✓~ ~'.'~ ISS-34 I 

SS-3  5  
I S S - 3 9  

/ ISS-4 o 	I 
- I S S = 4 5 

-7  I 	S-46 	1.?- ec- 	I 
IUnionT.F.I ~N /,/ I 	"' 

/0 1 ic~~~'~~..y~/: I W - 3 Tb9  
Csg  

9 y f /e' 	~., •+✓4rr, 	i 

SoCal Gas 
Reference 

MSTRFOR14/MF0030 

Aliso_Canyon_DOGGR_0004968 
AC_CPUC_SED_DR_27_0003012 

SoCalGas-147.0029 

1 
P-10 
P-11 
P-12A 
P-13 
P-14 
P-15 
P-17 
P-18 
P-19 
P-27 
P-28 
P-33 
P-52 
P-53 
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gmau  

i~u1~®f~®AILIM  
nos 

IN,  ■naaaato Ivrraf■tW®ffv■Yfa>0■>— `mom Y~>_■a~atn~ irm 
rri~■ixrli~~Wm

~`~~faa to ~r~i Oi r ~i ~taa~'a,■aJanan.=  

1Q7a,= 1-z 
0-1-SS 	3^7 	= wnsMd 4utod-pIW 

Ob 

05 

03 

OL 

08 

08 

001 

Oil 

N 
c”) 
O 
O 

1n 
M 

U 
O 

U) 



91o£000 Lz Ha a3s anda-ad 
3L6b0oo H9900 uOAUe0-OSIIV 

5 	~',-j5,  ~y ?'"no.l of 'IN'~'? iat Q~~r.1Lr~.t /i1w1~1 c~t~~4 ~_ ;`tt• . .c :^..,ac 	 32IflSS~2id ~~K3LTf]S £ a2i~i~1 	'PZZ 32~C1`Ja3 
9g 8Z WG-Z 
	 ,O o5:9 o_~ U7 ?.^a VOt -a M Ld?Q _W'i 6 CIC~"d  

' msantoaNrnlu,lltlYaa■a~1 tl~f m■~l [aa~s~~N ~...,.■.,.~~ 
R=~i uuuu■ \ F= ,rNlaa nulau1Nuutlutll.~,nlanun~iWMW 1N1 nm=n uW a~ , I 

Wnl7tsn em 
~7~C 
Ste® w tl®~ ~ 

Own N~f  na, \ to a nmt 
tl1m11NY 

W~\ 
m,Y 

IN  tm 
tarm 
y 

NYantnusNn\Yl\ ■sanlwtN 
lNa■al■,■tert 

num■us~nnu~ 
M,aaaatatl 

m Ma ImnWmnel>v~~oils7~ 1nm nttl 16'YUWWuuu~==iii~u~W uu , nnn al utlu "Al 
~ntln■nnnlMaata 
YHuuuuu1tM111m Nuuuuuuuutlu~`[an~nu ,at 

uYnmmluaa 
Mtl 

lnitl uYl~fun,,rapnu
~
, rM,f`nel~aula~a■ taNau\n1 ~ R 1.1   a N[aalal~i q 1 \~i[,'aY W lm tl,lumannmu ,iiY\,\,~i1un'■a ■■■u■Wumm~\Y~Rim■Wuu\Wuun \\ 

ave 
rw'amlmnmme 

WHWnumutlntlHlaaauaY Yya~l1/ ■n\nr■llY/n11/\Y1a>Ym1W 
`=t=t 1 nu t

■r,M®1oMtf 
IaM11 nu a►a!R[aMwamal7tllltl\Y,Wa►  amnttlYl

M1 
 W amu lfO, mmuu Y>s\ Ii,111 -1111- \1l,Y 

unan,Y.MWn .11 Mwln7\R 
tYlntM,NY\nn[/YIW,,,Y,YI,Nn\YHUMN.  Mauniailuaui~iloirilliiuitiao Iuiiiil" uriii,. googol 

ftW■ 
tlfnitnl,l n■/u ,NR 

In, 
~Iltun\u[ t\tlllt/ E[l nn\tfl~lfOtlll

tfq~ ttlY~lYi1l 

e•ls■t>~o®al■1• ,,f~~tnul\ 
■YY!\ia'fl 

7tltl~tl flll\a (Y~N]~ [!t\\! ~~y 
t  

BMEN~1\YINNYN 
YY\■W7~~\ 
I,lWilflY~~YN!\f7\\N\Y\NYtl  q 

It11W O,~iYlm\iff MFWW"lnNl~ 
..... 
9"  INM  ll [t[lf[[n 

ff\[t,~ 
W 

nn,na■ N/uuY,[,Yarrr,ant NU: [\IfYtalnlRunaN~tfYflnnnntaItnttaas*! [tla {WnalY\a I~fR tltldl ®R77tlIaWtffO\IYmYlg1 >aatil7HallYl YYY Ya1s.A.... 
, 

alnf~lYf 
 i711'P11'~fnlWWma~tlWintllaHll\IYIYlYt7Wa1YY1a1/tlYLl1lJnYna~fn\If  

WfNInn1N,,,flt\IYY\Yn,llgt\f~yn ~,Y■ttW 
I tWSees W 

[n[[niin►~1aYa1~1~l0n 

uMullWnAttt[ttlfafgnnW1Y11nn1H 

t[~,1nn Ua
go  
f:~nWY/Wnt, 

\mnma►
ttla>tl

•■,n 

!it>al~,■ \loll 
~~ifm[1tl\t\to■ O 

■
\l 

■Rv\\eYI, 

■
Wy
Mn

■
\uY1~ 

n 
 

~1sesse 'd/1,  Lii! ~11 L' 
Makin 
t~71,,,n1R1 ■1„ 

U 
 
Mnnt>n 

nMt 
NYpllfRl 

R%f1l nlNnnme  me ve  ~l~~al  A~~t~[N[il 
pfin1111nSIfnfYMiA ►̀R!N\~\IAlttn 

[~~ ~I,\~ ,_ \~Y[n ~,n7:/fWtl 
MfSFlt 11-SP~M1

t 

Wnln 
aa,aQ ~

Nt
RMIN ~ I

MM =R'' gW~{l\R\4~{~
~y~uW pYMaNlnm!M Wnmuurnnun~iNuut  

a
ft\ 

~\~`amm~Y=LuvuMl;nu/nnn ■\Y■ W■, -.,Ina~ p tl~Nll•  

• Rtm lYmYanll~a„MNn~, ,1n,11MnNtln1[[Y►a►onnln~n[u,W ~,Infnnnnnnl[lY1[lYnYnlnon 
f[L YNn,nm~\ Y,\ ■1■ ~Y

m
n

n
n■,■a~tlta,t,Y:7,,1NN■a■Ylan„IIY\n 

\,~1\IaW \ 1tH alnlYN~W \1\~m1\inYY{\I f1 R.~a ElaiilNlY\N~, ta7t\ ►  Y~IE lY■t • a
\g
N~LI

{
n/nWtNW  1~ f„INI\\IMn■ \tY,nOnR,tnt W\\•11,~YI,tYt

YtIYMa 

m,n E•n:unlnYWWYusnuWnWe1W■ tnntNWnann■WnNm 
Innp 

N■l;/■ n/fm■1YnY  

ltll[n tl[t[[IYtI 
~p~
.

YYYaanl 
-H..jj111N1j11R3MtnfWn~Rjgjlfw'tiRR lt.IsnijI0% 1[a1[1lt[1[[[ta►[[tnnfn lltl[[I 

[[lnfftltna,M►alaaYtlt 1111t ■nan" Ya\t■a ■■n1Y■ffnYlatl■tllManlSal"an■altlY l■ln■n■fnl Wnn\itt\t■nu\Y„ftf\Wt1YN/tuff\\+Y\\ ■ tl1~p1s1W 
Yn„ W\fla Wan,n11 nW,Y1■1\Y■ \ ~[[[n[[[ntnnlll10111 tN111 

[tlananla~,q~~ a~, Wnn Y11nt1 anus t\Wi fl:tlntR■ 
t
was 

inn;nln w N  omWR;t 
17YN,tW[Y1WNtl7N■111111Wtl~~~!l,al~D~a[tita\l~~p■tln~natl\f~laNfpn 

►YYtl 
nllilltLgy

>I1Y1,0/1lYaaWnN11n/WtlNtlf111MS,  

Nln~1aLH\MNless 
1n\Mme ~Inatift na talnYYa1 

ivionvilisiv
~~ 

MHUM man nllWN nitl,In,Y,11n11n[t\,Y1Mtl■atlnamamtlflNtlttlmWatlftlfnaN7tlmYfa[Y11 Ron 
lN0f1NY 

W■q
Na N~atRL 1, \■Y1a1nY1tlYY~a1[ntlYlltllMY■WNnnnnn 

W MW9RR/~a 
alllYYtWnuutYW\nMWmfslYnf11►u 

ntnaM►urs: 

' 
■t■ W Y{fYnIYYY W W 

B~ O 
a11,N\// W 

manniaris 
OIN/,YII■,a1\Yttt~lai■1a>m \Y!N 

~1>~~p  
tWN aRW a~11at111~1~ e1

■aYOn~ \t
\\~~iNy~M~~7a tYtq 

I msmmm 
YNlatldN l

W
♦N■td\NNl/al nYtnYW YYn W nu menvv i W_N7 

R~111~;n~1~;1t  YnaaYnn,,■,In,■ N■■■ Y■■■■ t■■■ LtNollYY■■■1,■■Y solus
,Ia~ttV 

\

Ilnn[an11aa7na nNa~nJtm ■■tttlYo■■1■■Watnn nf7tlaMmlaa
■Wt1MMInWa ~ 

R,fR~ same 
M

tn aafil\l W[  , NIIy\  Rla;;tR  1 11111 tttWsummuln.
Msm=m \t/ltfnfn1tf111nfln,ta 

11  '41 

Rm Y1~nl'1.1 

tlfYl/nnftlYtq•t 1l Yal/n1YYan1/,tM,ntlf[Ylll■ ,[n,[Y■tll\mtla>•Y■ltYtl Mln YYI\OYIWYntlt\\ama/~ a 	aLfWY UMU
nNt~ LL1p,/t f1pLgga 

MaarOOMES.nN1HYl11,iNNI11„\lY1\\,\M ~tl ~Y{ 
W~.,,I~li/itlflYatl7 N\IY 

' 

i111HU R,unuMaaatlYatwnnunnnNllYYnn WtlmttYftt~YMW  MMYIavvM 9  ~~ i~i  

- 

Its 

lYtlQlfi7~~1M_ p~ p\~'Ql1 1~►~,i1MmWlN 
LAM nlWw■nlfnlnl flfnnlnnnNl[1[,tlYa11[rYY=nY,ltlt,1~;.  

WttaYW■W Wnnn un* ~l■ ,N\,1 Y l,MnalsatNff W1,1~ ~i1~tt~~a 1\ 
■■tttY-®  ~Wt\a®aoYi; Y 

W~1w,tfllla,i M 
at~~/  

a[~~piti  
. 

= tt~M 

~,M~ijla  

~~t {to M►atlas ■,YYYtnu■~aW 

is 
n

! 
=giiaiii\ia O>m 17i 11a0 t■11aN 

~aafNYrNlWt1Y>rYY.IN.f!7/rAtFM~~10
„ 

uY, 

~
t

p
~
y
Y
}
p
t
l

■
1
a~~~~~~aj

y
l~
ap~
,~a}~111~~r

V
p
~~ j

fq\p~l,lt►
\  

aaaast MtN I
l~iaif=1ii~ia~~~u 

t\m taf9llaaIIN aMa,Ma 

Yl 

~
ilifll 
mm \nmaaNl■ auaal7nuNNY 

W
f1lltlaaaY//■1YNt 

1Ym,Y1■W■m R1tlaaAR-i7tltll~ntlaaaal l~Na■a 
■MWw „a,tltsn 

■mmsa~ 

IINfi+ ,lOfl 
t~l~ 

NW\ 

NWt 

/mtt~la
mMl 

It®1 

1>wrol 

~1, 
 

ta1tM 1~ 
■tntltl

1oN  
MIMM Emma  

rasa 

.-MA N.
M  tla E ::.~M\°~ [ amaa~\

i
~
nt  ri r

~~
'f

~~
~~t ~a mi e~a

®
~~_

~
~ moves  r 	\ IM=M,Mffm\l~_a

7~
a 

1~mum _t
■
p
n1N
p

l
t
u \~m7Nno~mnimoo 

1■atna\Wl■■ nioLu laa
\1m7a1tsmtMN7lNnm tulst7naasN~ 7`s[t>i=~ 

~11,Mt~-N -ISYi\t~® ~n m~® 1111~1i~if■ai m\~a~t~wNtNl[w1Y■m,Nml■
ona~a>• 

ama 
al\m 1NM~tst~ltltl~t7~ta~ ~~~v~®~~N  s~' 
=l-aav-Nt"m'o1 g  =i ~®fa~a111>•~tttttN = a® ~i~ i Cw i M tuW■YMaantt 
■■1W1\.Y.MMea~mela1a1s1t~1a~a/taM1,~f~~, ~ 

a■~.r/MIN 
It1~t~ntaM~/lttttt~l~\t~fJ•I~a~ttll~aa■a■a■IaOaWWaf[M7~~111N~■11~O~B~a• oatt~ata~~w~aN~~mr~~navmM~aslatlm►®n~1~a~N~ 

■tW. W m Ml[t■tlatl 1\YY~ anmtlatmlan\\nrwwtwla~lraal`11~w~~M~
i 

 mm■~ 
_ 

NIIN ~~~ 
~~1 uai\1maama

i■ 
 ~slw 

ti® ~vaep~aaaalw ~~ aaaaaa 
~~_~ 

~IItM,ta~attaoaasnrasaaaait~ 
ltlMl

EM M  Isar 

a101YtYW[a0[[~1N~~11~~~®~®  
•. 

Ifn■aN = ~mYaWN[®~f7~~~= 
-aYM~/NfY■n~Y NNNWAf7Ni 

n1MIm 

1a9 tn~N1~ tl■
M,Han \im ~NLMf~t~~

~~  
• ~a,®mmaoY,t m\f a\~~fYWl

l■I~NN11YrN ~~ ~~1 ~i~~ bmebove 

~
tl
.a  o
~

a
a
:
~
~e~:

l
■M
tl
'W

if~_m
■■®aW~i>trts~M/a\Mta~~~~ t =-~rMaN~w~1ltYtllaf•It[s„NM[allllil, 

® /7tlwiOlotl►  fl NY~\®Ytltl\\1lN ~
Ya

'e,M 
flff![Ys, ,~a,N

i
~~~ 1~, 

~ ~~11~~ar1~~>•ISOI~~ 
,N~rmt.■M~~\,~Mo~t~Mllw/w~i ~tv 

KNa~ m\ ~HMaM~\Mmaaa~®w 
IM■ \/ /~■■■flnl~ttMN o Mo

m

.Y tt~■~>•s~
~1,
~l 

f\p[1_
I~

MI.N.,M~~.i.1.• 
: 

YNNt
8Lat 

Mostc  
q~ ~ O Y  

~j 
NM

~p

■a!
li  ~~  

O-
~

YW

.l~ 

M
.

■r
-

■

,

~I
M

o

nY Yg

,  

FEE m 

tatM■1NN 
_■YMa7ntlYna,tQ 

®,Ym11■nl tr■tN■N~~l\l\\1\Y.ns■,mii.~~M tamttatltl 

m 

M\Y 

atlaft/OYWlmaataaaN E 
naa,1 n

\nN1~ 

ta\1f/aaar~llfafsaOaaYNaNlttl 

~•. 55~ 
. ®

1\YY\Ym\\llN7N,=aafwa\Y 

~.naataY~_ tttl vm RMWR 
taaaa \ , 

1\MM
sans 

ma:u 

 

t~■NfN~
MalOif n7mY Iffi~ffiffl~

1o_g
m om ~~~MM~~WN\tfYntt~~~ 

t~\alW Nllfl l>~sYY 
aN~0 l

lm 
\l1tl 
=19sms  

\~1»m1a■
~QY

N
\

■itill~ma\~11■
\
>  

l,nN tltltl7l 

R

.
S

. 
t1■L/atlalYYYaaa.W[~t~tla!• 

t,t11f tl111tl 
lm ~~~

EW[a-/ ~~~f 
~~~1\\t1~~f\tla[[atY~[

~
Y~~

1~~
l}}~tt~ 

tN,tl f7,fl/■llO~l~pYttO[tf,Y 

lnilNNalN\=af  mns a6lin 

PNa1 MlfisN/NNN maW71 

■YY1

5
u
5"t

V

l

I

a

V

xvE 
EaM'ttlltlaYltl;\alas\aWt~ 

■lttafiWWWWatYlaatl7Ytltltl»i~ltY~~1

{

■

~

N

p

Y

~R~rmfgq~~_ 
nifa~~~taYlalNYta~~W1Y1mO ~~i~ 

~M'-\Y1Y_WYalafttN~ltltltla~ntl
_aml\tN\Y~1YY1a101[t1O1N N/ Must 

tmu 
Y■p1 

/• ■umnuNMna■u■ 
{ate ~maM~ t11\n/~ 

7Y~ tnnttrm~lr~rmal~n■ttn.rmaaN■ \a~,~ uWY mY■ ■ 
m~t ,■M~sa~ ■~s■t~® ~1 ~ 

0111a1 MM~~M11~ 
o 

 ® 
Wt51 
sY►petpaaQ\,\~~Y  

As 
	

g
nn ■■

zu 
 1u■tlnWtmWamumuun■Ynnu1 latltlntatlatlolutlalnnuMWanan►■m►aNm tlf[tl 

f~1® tl 111s ~tra~~ ®©~ 
~n~~ ,7,11ltaYtllt1NM111~1,N1a,w\A®ate  

■Yu51 tf,Wln~aA v~ aelN\1mYdmuW\\laul/W,al\tla®~7\~ts~ w Nra1 ~~ fw1n11N/1a,[7a\~,\,1[1rN1mMM,\Y\7/\1 eYM 
aw~latsaaYtluas-  manu\uN■mat 

(aw ,bZ a 9) 
£=M 	oel , COS 9. a.anssaid lu40d-P!W 

M 
M 
O 
O 

fl- 
'q 

N 
c~ 

U 
O 

U) 



. .................. . ....... 

. . .......................... ...... . ......... . ........ -------- 	 ......... . ... 	 . . ...... 	. 

......... . ....................... . .. 

. . . . .. . ................. 

. ................................ ............ . .... . ........ . 

F. 

. . .................. ...... . ........ 

- --------- 

...... ...... 

............. 

... . .... ........... 

En 

cn 
(n 

cn 

70 

x 
ul 9 	60 x W  
W  

mJ J 	so 
I f 

401 

30,  

20~ 

'1 	10( 

lVi 
701 

60( 

50( 

40( 

30C 

20C 

100 

IW-56 

IW-57 

JAN '88 	APR 	 JULY 
	

OCT 
	

JAN '89 

FIGURE 12. ANNULAR PRESSURE PLOT 

Aliso Canyon_DOGGR-0004973 
AC—CPUC—SED—DR-27-0003017 

SoCalGas-147.0034 



77 

- - - _ = - 

P-RIO a Tr1_5L'RVcY. 
Re 	 ~ w 63 

61 

r 

1 	3 

Cooling anomaly shows apparent 
leak but is actually Texaco's 

! 	 waterflood zone. 

r 

I FIGURE 13. TEMPERATURE SURVEY 

Aliso_Canyon_DOGGR_0004974 
AC CPUC SED DR 27 0003018 

SoCalGas-147.0035 



u 

6600 

5800 

6000 

6200 

6400 

6600 

6800 

~ 	8- 

. .+. +.: 

►̀  rt i 7000 

7014 OTIS 
:i1k5 OILS 

	

3(e3 
	ZT 0 UTIS 

»-i-."'X?  7200 

	

~:., 	4,1..., 
it T 

T. 7400 

	

I 	T i 

,wv 
TYPE OF FI.UIo IN N 
LOG RECOROEO BY 

G 
Site 	W 

-i 8" 40 
1_ , 8" 	24 

TUBING 	2 - 
PACI(ERIS/ 	J 1 
M!naR ,S, 
PERFORATIONS 

METEAEO . 
PAOOUCTION. 

RATES . 

iN  
I~ c r ;- , 	~.0  FIGURE 14 

V. 

ai'
0

oI- I°° -r- I> z 
CA  .

;I. Iz 
x 

2 	,- 

 j --I 
- CZ 

in 	aI ;u ' 
n 

a T; 
n 
~ 
c: o 

cn 
m 

r 
0 

> c G7 
UI ] ._ v

0 
z O 

m 

~0 

n  O c n s 
C7 ^ 7 

l J c ' 

I 

_ 	..~•_..;._L P.I. _,....,...C.` 	_ . 	.... T'-'-T 	- 	-• ..... __ 	
d 

_ 	 _ _• ••-_ 	' _ 

	

(:~ ".:::: is 	:~....._;-1 
_ 	L.:: 	_ 	_ 	-- --~ 

4 	
fl: 

I:.' -•- :tom - 'TTi F  ~'i --- - 7 ' 	1 	--- - 

. y •.~. 	 .1....' 	
{... 

~- ... 	~: 	:t'.r• 	:(REPEAT) ~~. 	..!.::_ 	:i: .t.' 	~.= -~ ..1...1~:..~.. :..t:: 	_~. 

4,1  

S LIf  
YotNC:SLAVE: (6110)_1 	 i- 

.. 	......... 	...: 

Aliso_Canyon_DOGGR_0004975 
AC_CPUC_SED_DR_27_0003019 

SoCalGas-147.0036 



ozos000 Lz Ho a3s OndO O`d 
9L6b0oo 2JOOOa UOAUeO—OSIIV 

69/6/9 A : 

1 	1 	~ 	/ 	r 	~ 	~ 	■ 1 	~ 	!1■■ 	 ■ 

MIT rim3nowl.vmwxm 

~~~~ 
-V 

 

• ~. 	L~i 
I
=2  ~ilAL  l ~ Tar i.~ sr■r~w ~~~~ r.~►,•~~1 •r,~;~..~1>. ~■ 

~MO&WIR 

Bill 

O 
O 

N 
f~ 

f~ 
U 
0 

U) 



6zos000 Lz Ho a3s ond0-0`d 
LL6b0oo 2J000a UOAUe0—OSIIV 

691L19 J4: 

I 	I 	~ 	I 	~ 	I 	~ 	■I 	I 	11■. 	~ 	■ 

WAI 	i&MILUATIMM~ 
ail 

00 
M 
O 
O 

r- 

m 

U 
0 
U) 



CD 

H 
O 

33os000 LZ Ho a3s ondO—O`d 
8L6b0oo 2JOOOa UOAUeO—OSIIV 

MURIA 

SINOZ • 	1 	1 	■1. :AHOiSIH NOiionOOHd -~HnqiA  
1. 	 .. 	 I. 

~~~~~ 	 a~~a■ 	 (:~ffi~f~fi~fffffff~~r.r.~r~.rr~..~ > tr~fr~~►  riu ~~~ 
~~~~a~i_ 	 ■r ~ 'a 	 i v. f . 	 LWirWa~.~w.~ I I OT 

rn 
c") 
O 
O 

f~ 
U 
0 
U) 

OOT 



szos000 Lz Ho a3s ond0-0`d 
6L6b0oo 2J000a UOAUe0—OSIIV 

69/L/9 Jy: 

~ 	~ 	■I ■ 	 ■ I 	 I 	IIa ■ 	• 	■ 

m m [jai  

.1~~►Ca 
Al w 

 ICi~~~ ~ 
ii 	 i nr_~urw

'~ 
md~ 

wow 

sal 
IM ~~►,'T 2  -,'a.~a.~r~r~t 

i~I r fir 
.war rr.re ~►~w[rr.~~~t:r 

~ M 0 
W A r~ =v ~~ AM ~r  

MIRTM~ 

0 v 
0 
0 

v 
Ln 
m 
C~ 

U 
0 



bzos000 zz Ha a3s ond0-0`d 
096b0oo 2J000a UOAUe0—OSIIV 

68//-/9 A 

INOZ NONSIS oa-invA :XHOiSIH NOIionOOHd ' GST 3H(IOIA 

1 

i 

Z 

C) 0 Cl 
OT 

H 
O 
Z 

OOS 
n 

I~j..~ 	 0 
dos 
	

(0/3oW) SVs 
	

(0/S-198) 831VM 
	

WSi99) -lIO 



5zoc000 zo Ho a_3s-anda-ad 
IM7000 2J000a UOAUe0—OSIIV 

bU/L/9 ~U 

S3NOZ 9NIA-lH3AO V3dd NIVH `NOIl3n00Hd SdO NOANd0 OSIId 9T 3anOI~- 
dd31k 

066T 	686T 	BB6T 
	

L86T 	996T 	06T 	b86T 	C96T 	296T 	186T 	OB61 
o0T 

 

000; 

 

I 	I 	I 	I 	1'---t ---t- 	t 	I 	I 	I 

3I 
n 
n 

OOOOOT 

)OOOOT 

M3d~-NONS3S 	 831dOd 1S3M 	9E-d VO 83180d 	IS3M OSIIV 	 OSild 

N 
11 
O 
O 
I- 

N 
f~ 

f~ 
U 
0 
U) 



OT 

9zos000 Lz Ho a3s ond0-0`d 
386b0oo 2J000a UOAUe0—OSIIV 

FR/R/4 JLJ : 

(VI'dV NIVW) 	O-IIIA DTIV 1 -IM :AHO1SIH NOI10(100Hci LZ 38ngIA 
ti6/T 	06/S 	69/ti 	99/T 	Le/T 9e/T 	5e/t ne/T se/S ze/T 	TB/T Oe/T 

H09 	 (0/30W) SY9 	 (0/S"199) H31ym 	 (0/S'1B9) 'IIO 

c") 
11 
O 
O 

N 
f~ 

f~ 
U 
0 

U) 



co ti v v 
Cl ~ o 0 

00 r~ 0 0 ~t 
0 0 
~ I r-  N 

~  ~

c~ 

I C~ 

0 U 
01 I 0 

LLI  
0 U)  
~ I 
~U 
UI 0- 

WIN 

it 	i 	i 	i 	~~ 	i 	~ ■ 	~ 	i~ 	~• 	•~ 	• 

hr 6/B/89 



OT 

OOT 

8zos000 zz Ho a3s ond0-0`d 
b86b0oo 2J000a UOAUe0—OSiIy 

68/8/9 -JU: 

0-11IJ OH]H10d-T1VHM]N :J,HOlSIH NOii3no0Hd '6 T iunoi.~ 
T6/T 	06/; 	69/T 	99/T 	L9/T 	98/T 	SB/T 	b9/T 	E9/T 	29/T 	T8/T 	09/1 

Z 

IMAMS,  yawalw 

aJ 

lour 

ii■~~ iii~ ~■ ii~i 

,..,._.. 	 NOT 

U09 
	

rord~~) sys 
	

(O/S188) H31vm 
	

(0/sles) lIO 

LO v 
0 
0 

v 

m 
C~ 

U 
0 

U) 



6ZOE000 LZ Ho a3s OndO O`d 
SM7000 2JOOOa UOAUeO-OSIIV 

69/e/9  jq: 

1 	~ 	1 	•1 	■1 	1 	~1.■ 	~ 	■ 

1 

~~a-i~lnJ■~rr~tlr~ rrw■~~■~r■~~~~~r 

~\ 

~.rmr.a~

rfmAv"-4dt6'w W-. 

*■ ~~~~ 1 1 

icy 
 

 i WIN - MA 

WM MO -&~i.■r■~■i■■r.■■i~~■~ir,.~~~~I ~~~~■~■~■~■~~.il~r ~i M4  1 1 1 

CD 
v 
0 
0 
rl- 

Ln 
m 
C~ 

U 
0 



0£os000 LZ Ho a3S OndO—O`d 
996b0oo H0000 UOAUeO—OSIIV 

69/9/9 JU: 

wwra~wr~~~ 

~....~~~ ~r~.r~u.•~..w.i~r~•.~rw~~~~w~•w~.■l~~w~ 

r` 
v 0 0 
r` 
v 

V) 
c~ 
C~ 
c~ 
U 0 
U) 



ENVIRONMENTAL PROTECTION 

WELL SAFETY SYSTEMS 

All wells at Aliso Canyon are equipped with surface safety systems 
that are designed to shut the well in to prevent loss of gas and 
oil in the event of damage to surface piping. The surface safety 
system consists of fail-close pneumatic operated gate valves that 
are closed by any of the following: 

1. Low pressure pilot - shuts well in if a break in the piping 
causes pressure to drop below 300 psi. 

2. High pressure pilot - shuts well in if pressure in withdrawal 
line exceeds 710 psi. 

3. Sacrificial sand erosion probe - shuts well in if sand erosion 
wears hole in thin walled probe. 

4. Fusible plug - shuts well in if a fire occurs in well cellar. 
5. Remote shutdown station - allows well to be shut in manually 

from no closer than 150 feet away from wellhead. 

All surface safety systems are tested twice a year. 

> 	Aliso Canyon does not have any critical wells that would require 
subsurface safety valves. However, three wells that are in high 
risk landslide areas are equipped with subsurface safety valves 
that are actuated by the same system as the surface safety valve. 
These valves are tested twice a year. 

~. 	All workover and drilling rigs at Aliso Canyon are equipped with 
Class III or better blowout prevention equipment. 

WATER DISPOSAL 

Produced water is disposed of by Texaco. Texaco blends produced 
water from their wells in the Porter, Aliso and Del Aliso Zones 
with water from Southern California Gas Company wells in the 
Sesnon-Frew and re-injects it into the Porter and Aliso Zones. 
SPILL PREVENTION 

The Company has various written procedures that deal with spills of 
hazardous liquids. These procedures attempt to prevent such spills 
by requiring periodic inspections of wellheads, piping and tankage. 
The procedures also contain plans for dealing with spills if they 
occur. All tanks have secondary containment walls. All natural 
water courses within the field have catch basins that will trap any 
oil that would reach them if a field gathering line developed a 
leak. The oil could then be removed by vacuum truck. 

r 
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OPERATIONS 
May 1988 through May 1989 

1. 	New wells drilled: 	 None 

2. 	Well workovers: 	 Well 

F 4 

P 32 

P 37 

P 46 

SS 8 

SS 9 

SS 30 

3. 	Well converted to observation: 

None 

4. 	Wells abandoned: 	 Well 

None 

Reason 

Install protective string 

Repair wellhead seals 

Inspect casing; regravel 
pack; install protective 
string 

Inspect casing 

Inspect casing 

Inspect casing 

Repair tubing 

Reason 

No unusual incidents or problems have occurred since the last 
D.O.G. review meeting. 

S PR: hr 
6/6/89 
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