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Abstract 

To develop part of the offshore Rincon Oil Field, wells were drilled from a coastal corridor in Ventura County.  Abandonment of these wells 
required that cement be placed across the base USDW (transition from >10,000 mg/l TDS to <10,000 mg/l TDS).  A blended Petrophysical / 
Geological approach was developed to create a base USDW surface map to intersect wells for abandonment.  California State Regulations and 
Codes (Article 3.2. Oil and Gas Drilling Regulations 2128. Drilling Regulations); stipulate “a cement plug at least 200 feet long shall be placed 
across the intrazone freshwater/saltwater interface, so as to isolate fluids in the strata in which they are found and to prevent them from 
migrating into other strata.”  To determine water salinity and total dissolved solids (TDS); the traditional approach has been to utilize well logs 
run when the well was drilled.  Commonly the Spontaneous Potential (SP) or the Resistivity-Porosity (RP) methods are used to estimate 
formation water salinity.  In both cases, depth and log readings are needed in addition to drilling-mud properties (weight, resistivity, 
temperature, mud filtrate resistivity, and mud filtrate temperature), uninvaded-zone resistivity (in a wet sand) and the porosity of the wet sand 
are needed.  Rincon wells were drilled between 1927 and 1988, and in general, digital log data was not available.  Key parameters were not 
available for older wells, and this increases the uncertainty in salinity calculations, especially if only one well log method is used.  For the 
present study, data was obtained from 30 corridor wells.  Fifty-two SP and 54 RP readings were made from logs.  TDS determinations for 
sample depths range from 4,000 to 40,000 mg/l with a R2 = 0.7415 but have a variance of 5000 mg/l to 10,000 mg/l around the 10,000 mg/l 
value.  To generate a base USDW surface for abandonment cement placement, a four-step process was employed, resulting in a mapped surface 
with over 200 feet of variance in the corridor.  The USDW map was overlaid with surface topography.  Stream discharge appears to influence 
USDW distribution in the near subsurface along the shoreline.  Wells of differing vintage and data quality require a more robust analysis to 
ensure consistent output. Mapping of statistically consistent salinity derived from both SP and RP methods improves stability, promotes the 
understanding of base USDW variance, and enables development of a most-likely depth-to-base USDW map that compares favorably to 
surface drainage patterns.  When historical variations in watershed discharge are considered, there is strong support for adjusting depth of 
abandonment-cement placement in Rincon corridor wells. 
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The Regulations and Codes
State of California, Public Resources Codes Sections 6103, 6108, 6216, 6301 and 6873(d; and 
Section 11152 of the Government Code with reference to: Sections 6005, 6216, 6301, 6871, and 
6871.1, are the basis for State Lands Commission Oil and Gas Drilling Regulations with application 
to the abandonment of oil and gas wells, as follows:  

 Article 3.2. Oil and Gas Drilling Regulations 2128. Drilling Regulations. 
 (1) Permanent Abandonment. 
 (A) Isolation of Zones in Open Hole. In open hole portion of the well, cement plugs shall be 

spaced to extend from 100 feet below to 100 feet above each oil or gas bearing zone or zone 
that is productive of hydrocarbons elsewhere in a field, and a cement plug at least 200 feet 
long shall be placed across the intrazone freshwater / saltwater interface, so as to isolate 
fluids in the strata in which they are found and to prevent them from migrating into other 
strata. 



Variables and Methods



Challenges
 Wells drilled over a wide time period 

 1927 – 1929
 1945 – 1949
 1953 – 1958
 1986 – 1988

 Well logs of variable quality and often 
missing key data 
 Mud resistivity, temperature, weight
 Mud filtrate resistivity, temperature
 Porosity of wet zone



Determining base USDW
To estimate the base of USDW, two geophysical log-based 
methods were used. 
 The first utilized the spontaneous potential (SP) log while the 

second utilized the resistivity log and an estimate of porosity 
(RP). 

 For both methods log readings were determined from a 
variety of strategically chosen depths with the goal of 
bracketing the 10,000 mg/l transition zone. 

 In total, 52 SP and 54 resistivity readings were taken from 30 
wells 



Rincon Field Offshore wells with USDW

The offshore area is developed from five 
subsurface leases, including PRC 145, PRC 
410, PRC 427, PRC 429, and PRC 1466. 

Wells requiring cement to cover USDW 



Rincon cross section with TDS values from resistivity-porosity 
(RP) methodology



Rincon cross section with TDS values from spontaneous potential 
(SP) methodology



TDS from resistivity-porosity versus spontaneous potential

R² = 0,7415
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Estimating the depth of the transition to waters > 
10,000 mg/l TDS

Steps to generating USDW surface:
• Step 1; Linear interpolation in each well that had TDS reading above 

and below 10,000 mg/l TDS.
• Step 2; From interpolated points, a surface was generated in Petrel 

using the convergent interpolation algorithm with a 1st degree 
polynomial trend.

• Step 3; Adjust the surface where needed to ensure it did not extend 
below values greater than 10,000 mg/l in wells that did not have 
calculated values less than 10,000 mg/l.

• Step 4; Map the surface and display the intersection of the surface on 
well diagrams with stratigraphic surfaces and oil shows.



Cross section showing initial and revised surfaces

revised SP



Base USDW depth cases based on dual TDS methodologies
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Map of most likely base USDW surface for Rincon



Fresh water discharge from Las Sauces Creek impacts base 
USDW for the Rincon area



Conclusions
 Having wells of different vintages and input parameters 

requires a more robust analysis of TDS from well logs
 Using both the SP and RP methods provides ranges of 

USDW depth
 Assessing the results from a statistical perspective 

improves understanding of variance
 Surface discharge influences base USDW contours
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