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Questions 

 What is Hydraulic Fracturing? 

 Why  do we fracture rocks? 

 Where are the fracturing operations? 

 What are the targets in California? 



Pore spaces to retain hydrocarbon. 
Permeability allowing the fluid to move. 
 

Conventional 
Rocks 

Unconventional 
Rocks 



Shale 
Rocks 



Core images 



Nearly Solid 
Chert 



Hydraulic Fracturing 



Horizontal Drilling 



Horizontal Drilling and Fracturing 

Dickinson CVB 



Is it a New Concept? 



(SPE Monograph Vol. 2) 

1947 

Ralph W. Veatch 



The Great Race 

 First Commercial Fracturing Treatment – 1949 (Pictured) 

Stephens County, OK  -  Dwight K. Smith – Halliburton Engr. 

Second Commercial Fracturing Treatment – 1949 – 2 Hours Later 

Archer County, TX  -  A. B. Waters – Halliburton Engr. 

Courtesy - Halliburton 

1949 

Ralph W. Veatch 



Co-Inventors of Hydraulic Fracturing 



18 



  
 
 

How do we keep the fractures open? 



Proppant Permeability  
20 



How do we Transport the proppants? 



2% Additives 

 Acid 
 Anti-bacterial Agent 
 Breaker 
 Clay Stabilizer 
 Corrosion Inhibitor 
 Crosslinker 
 Friction Reducer 
 Gelling Agent 
 Iron Control 
 pH Adjusting Agent 
 Scale Inhibitor 
 Surfactant 



 Hydrochloric acid (HCl)   

 Gelling agents, vegetablederived guar 
gum,   

 Oxidizers    

 Biocides   

 Methanol prevent polysaccharide gels 
degrading above temperatures of 200ºF. 



Process Description 
 
 
 



THE “TYPICAL” TREATMENT  –  STEP 1 

Ralph W. Veatch 



THE “TYPICAL” TREATMENT  –  STEP 2 

Ralph W. Veatch 



THE “TYPICAL” TREATMENT  –  STEP 1 

Ralph W. Veatch 



Hydraulic Fractures: Transverse 
vs Longitudinal 

 

SPE 133511 



 

Has the technology been used in 
California during the last several 
decades? 
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  Lost Hills 



Horizontals with Longitudinal 
and Transverse Fractures, West 
Flank South Belridge 

 



New Look at the 
Monterey Formation 
  







Thin beds 







  

Crouch & Suppe (1993) 





Monterey Formation in 
California 

Onshore reservoirs 
Offshore Reservoirs 
Onshore source 
rock 



Monterey as a Reservoir Rock 

 Santa Maria Basin 

 Offshore Fields-Monterey as a Reservoir 
Rock 

 Onshore Permeability Issue (Monterey as 
a reservoir and source rock) 



Offshore 







Maturity Index 



California Monterey 



EIA estimates 



  
Concerns and Mitigation Measures 





Today’s Technology 

 Better rock potential evaluation tools 

 Better well course planning 

 Better geosteering  tools 

 Advanced micro seismic monitoring 


