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Haolland Tract
i
|

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.
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The Ioss of supply from Mc Donald Island would cost
between $200 million to $1 billion.
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McDonald Island levy breech
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Levee Breech = Scour
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Scour Is bad for buried structures!
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- Levee Break Dimensions
) | Probable | Max. | Scour
] | Cause of Levee Failure Scour Depth |  Length
Lewvee Failure - Rodents? B |
High Water Failure 800 ft.
High Water Failure }
Levee Failure - Rodents? 1200 ft.
~ High Water Failure 510 ft. 2200 ft.

I

 High Water Faile | 450f. | 90f. | 550
S N R R
 ighWater Faire |||
S N R R
HighWater Faiee |
[ E R R
~Owroppng
I I B R

3800 ft.

2600 ft.

But How Deep?
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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
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' Empire  6,420"

Cut

Middle 5,820’
River

Old River 6,800’
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Empire Cut HDD
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‘ [ Hole Diameter (in.) 12.250 | ‘
Drill Fluid Weight (ppa) 9
Flow Rate (bbl/min) [

Drill Pipe Q.D. (in.) 6.625 |
Gel Strength (Ib/1005F) 20

-40 1

-50 +

Elevation (ft)

Pressure (psi)

-60 +

i + + 4 t
5400 10+00 15+00 20+00 25400 30+00 35+00 40400
Station (ft)

45400 50400

DD Profile (ft)

Ground Surface Elevation (ft) = = =Annular Pressure - Entry Side Pilot Hole (psi) = = = Annular Pressure - Exit Side Pilot Hale (psi) = = Formation Limit Pressure (psi)

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

Hire an experienced Driller!
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= ol o E Eg ﬁ%g > & 232w 58 %,
s g E 5 |S8<|xk 25 3 2 80188 £ 2 DESCRIPTION
o |6 & @ £8L|60 5603 @ dFLE or 3

n E T | <] (PT) PEAT - Dark brown, very soft, low
| plasticity

(ML) SILT - Gray, soft, low plasticity

UC = 0.7 ksf

(SM) SILTY SAND - Gray, loose, fine grained

(ML) CLAYEY SILT - Gray, stiff, low plasticity
(SM) SILTY SAND - Gray, loose, fine grained

Geotechnical data to surmise formation limits.
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The Answers! %

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

e Use Conductor Casing
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e Answers

DRILL RIG—2

DRILL RIG—1 Diractional drill pllot hols to spacifisd verfical depth
Directional drill pllot hole to spsacifled vertical depth utllizing rotating magnet sub. Drill rig one will advance
utilizing Par—Track downhole guidance system drill bi{ & probe toward signal emited by rotating magnet.

DRILL RiG—1 DiRILL RIG—2

DOWNHOLE GUIDANCE PROE
PARA-TRACKER PROSK
= M. 4 eAEr T o f oo E %y T TR S T E : : P, 2 v = z T e W ANTE W g e R N AR
T .

« Utilize hole intersect Method of HDD to keep downhole pressures low.
» Use Conductor Casing
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@‘ A DIVISION OF MICHELS CORPORATION

H
é‘n E{& 817 W, Main Street, P.O, Box 128
Brownsville, Wl 53006
Telephone: (920) 583-3132
Fax: (920) 583-3429
wwiw.michels-usa.com

DIRECTIONAL CROSSINGS
o= — ]

HERCULES
(3) RIGS OWNED & OPERATED

l DRILL RiG SPECIFICATIONS I | DRILLING SPECIFICATIONS (ROCK)

Height: 13' 6" MAXIMUM RECOMMENDED
Length: 53' Back Ream: 60"
Width: E' 6" Drilling Distance: £,000"
Horsepower: 1500+ HP {750 HP ea)

[ e T
Torgue Capacity: 160,000 Ft/Lbs transmits tool face,
Max Spindle Speed: 90 RPM three dimensional
Thrust/Pull: 1,260,000 Lbs coordinate data to

surface
= — - Accuracy: +/-0.1" All Angles
| DRILLING SPECIFICATIONS (DIRT) I Max Locating Depth:  Unkimited
MAXIMUM RECOMMENDED
Back Ream: 96"

Drilling Distance: §,000"

The Big Boy
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Digging in the Delta
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ID Task Name Duration 2007
Aug ! Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr ! May | Jun | .
1 2006 Pipeline Construction 54.2 days? ;
2 MDI Construction 29.6 days? ﬁ
3 GC MDI Station Piping 20 days 113
4 MDI Open Cut South (A) 16 days  11/6
5 MDI - L. Jones HDD support (A) 7 days mm 1013
6 MDI open cut North (A) 16 days 10731
7 MDI Canal HDD 12.8 days? "
14 Bacon Island Construction 41.4 days? ~
15 B.l. short HDD 4.8 days? o 5
22 B.I Open Cut East (Crew B) 6 days mm 1114
23 B.l. open cut West (Crew B) 3 days ] 12:119
24 Shutdown & Winterize 20 days I 12/22
25 | 2007 Pipeline Construction 80.2 days? —
26 MDI- LJT HDD (6,382") 27.9 days? ﬁ
| 36 LJT-BI HDD (5,905") 12.2 days? 5 —
47 PT-BI HDD (6,772') 17.9 days? E H
58 Tie-in PT- Bl HDD string to DB on Bl 3 days § 810
59 Over Bend & can on Palm Tract 1 day 1 814
60 Hydrotest 1 day | 821
61 Caliper Run 1 day 1 8/29
a2 Dryto-40degF 9 days . 97
63 Mainline Mech. Complete 0 days? . 9/7
64 L-57B Tie-in 1 day 1 9/26
65 Tie-in to L-57B 1 day g 93
66 Concrete Coating L-57B 1 day 1 94
67 Essential Station Fiping 4 days m 9/25
68 MDI Tie-in Weld 0.5 days | 9725
69 L-57C Operational 0 days? ‘ 9/25

Why the gap???
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Q: How many |ayes
good project?
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onductor Casing
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Drill Stem
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rotested & Ready to Pull
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The Pull
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ly Cradled Into the Hole
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60 FOOT SLOPE
INCLINGMETER:
CASING

1 —
1
FtOCKs 12—
SAND SOIL FRAC-OUT BUTTRESS
LOCP{ 10N LOCATION
IRRIGATION
CANALS
20 FOOT
PIEZOMETER
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PIEZOMETER

=3 [ 80FOOT
50 FOOT 50 FOOT PIEZOMETER

PIEZOMETER PIEZOMETER

i)
70 FOOT
PIEZOMETER 1]

100 FOOT
PIEZOMETER

Instrumentation to Monitor Drilling Operations
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McDonald Island May 30" Piezometer Readings From 7:41 am to 2:06 pm

45

40

Approximate Maximum Fore
Pressure Spike = 40.6 psi

Approximate Average Pore
35 1 Pressure Prior To Spike = 30.4 psi

b

30 1

25

Approximate Drop In Pore Pressure

Prior To Spike = 28.7 psi
20

Pore Pressure (psi)

'fzfﬁe‘gfpier;i"gé_ Drill Head Below Piezometer -
5 Begin To Pull Rods Pump Turned On g:’esr:i? Prasse Ay sy
o . . . l . . . . l . l .
0 50 100 150 200 250 300 350 400 450 500

Elapsed Time (min)

Anatomy of a Frac-Out
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MCDONA:1 - B Axis

MCDONA:1 - A Axis

Initial survey: 10/2/2006 09:25 AM

(e]

0 6/25/2007 10:11 AM

Initial survey: 10/2/2006 09:25 AM
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Dnmjem team prepares to install

Aﬁﬂ #4 *ﬁi-,l;!un plpe sirlng undar l.alharn

locklon, CA, for FGAE
usadT % minw to reduce rlsk nl a

levea bm ﬁl-lﬂl'l»ﬂ inmlluﬂun In the sensitive.
delta area,

We Done Good !!!!
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