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• L-57A (18”) installed 1949 by Standard Oil.  Floated during flooding of 
Mildred Island, and is partially decommissioned.

• L-57B (22”) installed 1974 through the levy cross sections.

• 25% of PG&E’s daily peak winter demand is supplied by Mc Donald Island.



The loss of supply from Mc Donald Island would cost 
between $200 million to $1 billion.



McDonald Island levy breech



Levee Breech = Scour



Scour is bad for buried structures!



Probable Max. Scour
Island Date of Flood Cause of Levee Failure Width Scour Depth Length

Lower Jones Tract 1980 Levee Failure - Rodents?

Webb Tract 1980 High Water Failure 800 ft. 3800 ft.

Holland Tract 1980 High Water Failure 300 ft. 2600 ft.

McDonald Island August 23, 1982 Levee Failure - Rodents? 650 ft. -70 ft. 1200 ft.

Venice Island November 1982 High Water Failure 510 ft. -35 ft. 2200 ft.

Mildred Island November 1982 High Water Failure 450 ft. -90 ft. 550 ft.

Bradford Island 1983 High Water Failure

New Hope Tract February 1986 High Water Failure

McCormick-Williams Tract February 1986 Overtopping

Deadhorse Island February 1986 Overtopping 190 ft. None None

Glanville Tract February 1986 Overtopping None None

Little Mandeville Island February 1986 High Water Failure 190 ft. -25 ft. 200 ft.

Tyler Island February 21, 1986 Overtopping 375 ft. -45 ft. 1900 ft.

Upper Jones Tract June 3, 2004 Levee Failure - Rodents? 260 ft. -50 ft.

Levee Break Dimensions

But How Deep?



• Pipe Spec: 24” DSAW, 0.750 WT, Gr. X-70, w/ 16 mils FBE (Mfg: 
Nippon Steel)

• Open Cut Coating: 1” concrete added over FBE for buoyancy control

• HDD Coating: 40 mils Powercrete over FBE



HDD Design
• Pipeline outside of modeled 

scour zone.
• Entry / Exit min. 300’ from 

levee toe and min. 
• Depth > 60’ below bottom of 

channel.
• All bending radii produce 

acceptable combined 
stresses during 
hydrotesting.

• Avoid fracture of the 
formation.
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Cut

LengthCrossing



Empire Cut HDD



• To avoid “Frac-Out”: Keep downhole pressures below the 
“theoretical” limit pressure of the formation.

• Hire an experienced Driller!



Geotechnical data to surmise formation limits.



• Utilize hole intersect method of HDD to keep downhole
pressures low.

• Use Conductor Casing

The Answers!



• Utilize hole intersect Method of HDD to keep downhole pressures low.
• Use Conductor Casing

The Answers



The Big Boy 



Digging in the Delta



Why the gap??? 



• Litigation over MND
• Condemnation
• Challenge at CPUC
• $1.4 Million spent on 

Lawyers

Q: How many lawyers does it take to ruin a        
good project?

A: Just One



LetLetLet’’’s Drill!!!s Drill!!!s Drill!!!



Conductor Casing



Drill Stem



Hydrotested & Ready to Pull



The Pull



Gently Cradled Into the Hole



Instrumentation to Monitor Drilling Operations 



Anatomy of a Frac-Out



Slope Inclinometer Data



We Done Good !!!!


