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The History of Horizontal Wells, or: “How |

learned to stop worrying.and love drilling

crooked on purpose.”

1971: First pipeline river Environmental L~
crossing: Pajaro River - 2
Utility Industry B

1920 1930 1940 198

1939: CDH develops
hydrauger for horizontal :
. 1987: First HDD
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Horizontal wells have since been used

for most every environmental

tion since.

applica




Horizontal wells offer three

access fechnology benefits.

> to vertical

imal site impact
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All three advantages at one
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FIGURE 4. Total VOCs in the Upper Intermediate Aquifer
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Asymmetry in the bit allows s’reerlng N
three dimensions. —————

Rock Bit Mud Motor PWD Sub/  Non-Mag Collar (ParaTrack-2
Orienting Sub pressure module & probe inside)
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There are three bc13|c Ioca’nng
fechnologies available.

Walkover Wireline Gyroscope
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Walkover is adequate for mos’r

enwronmen’rol oro
- i g :
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Drilling fluids are required and

serve several key functions.”

Borehole Stability Remove Cuitings

Prevent Fluid Loss Cool/Lubricate
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‘here are two commonly used
types of drilling fluid:




Roll Off Containers.Required
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HDD wells are (mostly) made of the

same materials as traditional vertical

wells.
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HDD wells do not use artificial filter
packs. e —
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Continuous Well Installation
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Blind Well Open Hole
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Eniry Angle

True Vertical Depth
Tangent

Build Radius

Set Back Horizontal/Screen Section

Total Horizontal Displacement
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Flushing/jetting and overpumping
are the primary well.__
development methods.
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Rig size determines well

length/diameter limitations.
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Big rigs have
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There are limited access rigs

too for tighter sites.”
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Horizontal wells are used for o

variety of injection-applications.

» Oxygen enriched water
» B-vitamin and nutrient-amended carbohydrate

— Longest Screen 1,102' — WHAT, IT'S IMPOSSIBLE TO GET
THE INJECTATE TO THE END OF A SCREEN THAT LONG; IT
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“Off the shelf” well screen has

too much open area.”
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Fluid dynamics is the basis for

iInjection well scr n.

) ow rates and
to maich design rates

— Darcy Weisbach Equation - pipe friction
— Conservation of mass - what goes in must come out
— Oirifice Equation
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It's “basic” tfluid dynamics...and o

practical solution canbefound
iteratively.
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Custom slotted screen limits open
area to reduce pressureoss
along length of screen.
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Site background: chrome plating

facility impacted neighboring well
field.
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Pilot study objective: blind
horizontal injection-well.to.deliver
sodium lactate (gravity feed).

Legend
New Monitoring Well
@® New Extraction Well
O Existing Well
[1 Target Treatment Area 1




Well Construction.Detaqils

Construction material: 4” dia SCH80 PVC
Total measured length:  850ft
Total vertical depth: 90ft BGS

Length of screen: 450ft
Slot dimensions: 0.010” slots, 1.5” long
Slot pattern: 2 rows, 0.7é6ft centers

. Open area: 0.03%
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Open area of a slot is calculated

based on the INSI

O3 8N
et

On back side of pipe

NOTES Well Screen
End View
1) Each slot 0.01" wide x 1.5"

long (typical)

2) Slots are oriented across the
pipe

3) Two rows of slots
Each row has slots spaced on
0.76 ft centers

Slot

e SO row 1

Rows spaced 180 degrees
apart in cross-section, with

slots in opposite rows offset
by 0.38 ft

DE dimensions.
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Well screen was slightly dipping to

follow geology.

Prepared by Directed Technologies Drilling svgila*liegc;
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Injection Summany........

Amendment: 6% Sodium Lactate
Volume: 22,132gal (245,3291bs)
Pressure/flow: Gravity feed
Event duration: July 15 - Aug 5, 2015

Distribution along entire Confirmed by DO data in
screen? MWs
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Case Study Results.- NJ

buted along the entire length of the

— Formation permeability drives injectate distribution in

the formation
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Contact Information %

ww.horizontaldrill.com

— 800.239.5950
— Follow Ellingson-DTD on Linkedin
— david@horizontaldrill.com
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http://www.horizontaldrill.com/

