
 
 
 

 

August 11, 2016 
 
 
Department of Conservation 
801 K Street, MS 24-02 
Sacramento, CA 95814 
RE: Discussion Draft Underground Gas Storage Regulations 

Background	
 
The Aliso Canyon gas storage facility is located directly above the Santa Susana fault and 
associated structures. The state recognizes this fault as active and has designated an Alquist-
Priolo special study zone around the fault. The state maps have a note that the precise surface 
expression has not been officially investigated in the area of Aliso Canyon. However, we can see 
evidence of numerous subsurface fault crossings in the mud logs of the oil and gas wells drilled 
at Aliso Canyon. The wells cross the north strand of the Santa Susana fault around 1000 feet, the 
southern strand around 2500 feet, the Frew fault around 4500 feet, and various other unnamed 
structures at depth. These faults appear on geologic cross sections specifically because we know 
of their existence from where the oil and gas wells crossed them. If these wells were structures 
built at the surface, the state would mandate a special study and specific mitigation measures. 
 

 
Geologic cross section through the Santa Susana mountains by Diblee (1992)1 overlain on a 

Google Earth perspective view. 

                                                
1	http://www.dtsc-
ssfl.com/files/maps/Geologic%20Map%20of%20Oat%20Mountain%20and%20Canoga%
20Park%20-%20North%20Half.pdf		
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According to the Uniform California Earthquake Rupture Forecast (UCERF3) developed by the 
USGS2, the Santa Susana fault is capable of producing a M7 earthquake, and we know that the 
eastern section of the fault ruptured in 1971, terminating just east of the Aliso Canyon field. We 
have no information about the last rupture of the section beneath Aliso Canyon. Based on 
standard models3, the average slip along the fault will be close to 3 feet in the next large 
earthquake and could easily be twice that at certain locations. 
 
How does a 7” wide gas well handle being sheared by 6 feet? We don’t have a lot of examples, 
but in 1949, 200 wells in the Wilmington oil field were damaged when a fault slipped less than 
one foot and tore the casing apart. In 1983, 14 wells failed by casing collapse or shearing due to 
shaking in the Coalinga earthquake even though they were not in the immediate epicentral area. 
And in 1961, an earthquake as tiny as M3.5 damaged 150 wells in Wilmington. While modern 
casing is improved, even fields like Belridge have experienced 3-6% casing failure from 
subsidence-induced shearing in the 21st century. There are probably only a dozen cases like this 
in southern California in the last 80 years (see table below) despite thousands of earthquakes, so 
the risk is small but it is very real.   
 

Comments	on	Suggested	Rules	

[1726.3(a)(2)]	
When the casing is sheared off at depth, safety valves located at the surface are useless — the 
leak is somewhere down the hole. In such cases, only a subsurface safety valve would be of any 
use. However, the proposed DOGGR regulations require a subsurface OR surface safety valve 
[1726.3(a)(2)]. Basically, all of California is seismically active and I think the public interest is 
best protected by mandating subsurface safety valves at all gas storage facilities.  
 
The proposed rules also seem to ignore the global implications of methane leaks. While a leak 
near a home obviously causes a direct and immediate life safety concern, ALL methane leaks 
have major implications for climate. As a result, safety valves should not be optional or “as 
appropriate” based upon certain risk factors. 
 

Remove: “as appropriate” and the list of possible conditions.  
 
Add: “Subsurface safety valves are mandatory in all California storage facilities.” 

 
 

                                                
2	USGS	Open	File	Report	2013-1165.	https://pubs.usgs.gov/of/2013/1165/pdf/ofr2013-
1165.pdf		
3	Wells	&	Coppersmith,	1994	
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[1726.8(a)]	
The proposed rules also allow 90 days for an operator to fix a faulty subsurface safety valve 
[1726.8(a)]. An earthquake could happen at any time, so a subsurface safety valve’s failure 
should be treated seriously, just like failing the casing wall thickness inspection [1726.6(a)(2)].  
Safety valve failures should require the suspension of injection and withdrawal and 
immediate remediation. 
 

Remove: “Within 90 days of finding that a surface or subsurface safety valve is 
inoperable, the operator shall either repair the safety valve or temporarily plug the well. 
An appropriate alternative timeframe for testing a valve or addressing an inoperable 
surface or subsurface safety valve may be approved by the Division.” 
 
Replace with: “If a surface or subsurface safety valve is inoperable, then the safety valve 
should be repaired and the associated wells and shall not be used for injection or 
withdrawal without subsequent approval from the Division.” 

 
 

[1726.9(b)]	
Given that there are examples where earthquakes caused simultaneous well failures, perhaps 
Emergency Response plans should explicitly discuss catastrophic failure of multiple wells 
simultaneously. Having an explicit plan for triage and prioritizing repairs could significantly 
minimize the chaos in such an extreme event.  
 

Add: “(9) Catastrophic failures on multiple wells simultaneously.” 
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Previous	Earthquake-induced	Damage	to	Oil	and	Gas	Wells	in	
Southern	California	
Year	 EQ	

Mag	
Oil	Field	 Damage	 Source	

1941	 4.9	 Dominguez	 15	Wells	Damaged	 4	
1944	 4.5	 Rosecrans	 16	wells	found	damaged	by	subsurface	movement	 5	
1949	 4.4	 Wilmington	 200	wells	went	out	of	production,	many	permanently	due	to	shearing	

displacements	of	about	20	cm	at	~500m	depth.	
6	

1952	 7.5	 Tejon	
Ranch	

6	wells	had	tubing	that	couldn’t	be	pulled	and	had	to	have	twin	wells	
drilled	next	to	them.	1	Well	at	South	Coles	Levee	collapsed	at	9,000	feet.	

7	

1961	 3.5	 Wilmington	 ~150	wells	failed,	and	another	35	damaged	 8	

1963	 3.4	 Inglewood	 Three	wells	damaged	 9	

1971	 6.7	 San	
Fernando	

“A	few	wells”	reported	minor	damage	 10	

1983	 6.2	 Coalinga	 14	wells	failed	by	casing	collapse	 11	

 
 
 
Thank you for your consideration, 
 

 
Matthew d’Alessio 
Associate Professor, Department of Geological Sciences 
matthew.dalessio@csun.edu 
 
 
 

                                                
4	USGS	Professional	Paper	0679	(1969),	p.	64;	Bravinder	(1942)	
http://pubs.usgs.gov/pp/0679/report.pdf		
5	USGS	Professional	Paper	0679	(1969),	p.	64;	Martner	(1948)	
http://pubs.usgs.gov/pp/0679/report.pdf		
6 Kovach, 1974, http://www.bssaonline.org/content/64/3-1/699.full.pdf+html; Nicholson and 
Wesson (1992), p. 572, http://earthquake.usgs.gov/research/induced/pdf/Nicholson-Wesson-
1992-Pure-and-Applied-Geophysics.pdf  
7	http://www.bssaonline.org/content/44/2B/201.full.pdf+html		
8	Dusseault,	M.	B.,	Bruno,	M.	S.,	&	Barrera,	J.	(1998).	Casing	shear:	causes,	cases,	cures.	
In	SPE	International	Oil	and	Gas	Conference	and	Exhibition	in	China.	Society	of	Petroleum	
Engineers.	http://www.geomechanicstechnologies.com/article/spe72060.pdf		
9	USGS	Professional	Paper	0679	(1969),	p.	65;	Hudson	and	Scott	(1965),	
http://pubs.usgs.gov/pp/0679/report.pdf		
10 USGS Professional Paper 0733, p. 118. http://pubs.usgs.gov/pp/0733/report.pdf  
11	USGS	Professional	Paper	1487,	p.	400	http://pubs.usgs.gov/pp/1487/report.pdf		



 

 5 

 


