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History of Horizontal

Environmental Wells

1l Station — Kent Washington 1987
— DOE - Savanah River Plant 1988

« Utilized for Most Remediation Applications by
2019
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Environmental Agglica’rions

Dewatering
Slope stability
CCR impoundments
Mine tailings
Groundwater production
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Access/Delivery.lechnology

to vertical

imal site impact
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Access Technology
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FIGURE 4. Total VOCs in the Upper Intermediate Aquifer
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Directional.Control .

| radius of drill pipe and well
- materials
— Geology
— Surface constraints
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Directional Control/Steering
R —
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Directional Control/Steering
T T—
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Walkover Navigation. System
T

Requires access to surface
over the bore path

— Depth limited to about 80’
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Drilling-Fluids......

ormation

nd steering tools
pes commonly utilized

— Bentonite
— Biodegradable polymer
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Roll Off Containers.Required
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Well Consiruction_

eals are critical
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Continuous Well Installation
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Blind Well Open.Hole
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Borepath/WellGeomeiry

Eniry Angle

True Vertical Depth
Tangent

Build Radius

Set Back Horizontal/Screen Section

Total Horizontal Displacement
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and/or jet with enzyme breaker

Overpump to remove solids and clean near well
formation
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Rig Size Small
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Method Challenges.
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Method Challenges.
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Pay Attention.To Ufilities

INCIDENT COOE: O0BI
INCIDENT DESCRIPTION:
FEET: B122.5
PERLENTRGE: 59

POSITION: 3 10 9
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orizontal Injection Well Screens
R —

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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orizontal Injection Well Screens
R —

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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Horizontal Injection Well

Screen Design™

ow rates and
 to maich design rates

— Darcy Weisbach Equation - pipe friction
— Conservation of mass - what goes in must come out
— Oirifice Equation

ELLINGSON |
BT

Horizontalddlll.com



Horizontal Injection Well

Screen Design™

en material
‘casing and screen diameter
- Hydrostatic head

— Potential biofouling
— Formation back pressure - maybe...

 ELLINGSON
N

Horizontaldriil.com



s

KA i 0, i
ol Nkl 0 s AT AR

HORIZONTALDRI




Horizontal Injection Well

Screen Design™

| become blocked

ent varies in SVE vs. Sparge wells
Grout seal important
— Soil pneumatic conductivity is constant
— lterative approach to slot design
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Case Study.-NJ

noved vertically and laterally to
11 |<:|pal well field, impacting potable wells

« Waell field closed
 Industrial and residential area
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Case Study.-NJ

, ap proimately 90’ bgs
, long blind well
— Sand and gravel target zone
— Equal lactate distribution across 450’ screen
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Case Study.-NJ
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Case Study.-.NJ

Calculated Injection Rates Along Horizontal Well
Screen for the Design Screen Configuration
Screen Length: 460 ft
4-inch Sch 80 PVC

Injection Rate (gpm per ft of screen)

0.31 -

180 240 300
Distance along screen (ft)
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NOTES

1)
2)

3)
4)

5)

Each slot 0.01” wide x 1.5”
long (typical)

Slots are oriented across the
pipe

Two rows of slots

Each row has slots spaced on
0.76 ft centers

Rows spaced 180 degrees
apart in cross-section, with
slots in opposite rows offset
by 0.38 ft

ELLINGS®N
BT =

Well Screen

Isometric View

: Slot
On back side of pipe

Well Screen
End View




Elevation (ft msl)

60.0

40.0

20.0

0.0

-20.0

Case Study - NJ

Phase Il Pilot Study — As-Built

Prepared by Directed Technologies Drilling Well Head

STA11+87
Elev 76 ft

/

I

Start of Grout Seal
STA 10+38
Elev 26,1 ft
End of Screen Start of Screen
STA 3+85 [ STA 8+45
Blev-27.7ft | e T Elev-18.3 ft

2+00

e Borepath

- w'\Weoll Screen

Not Drawn to Scale

6+00 8+00 12+00 14+00
Distance (ft)

Ground Surface e \Vater Table Grout Seal




Case Study =NJ.Results
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Case Study Results.- NJ

puted along the entire length of the

— Formation permeability drives injectate distribution in
the formation
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Case Study - FL

S ————

drains and drum storage

C ’rcial use with restricted areas within
building.
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Case Study-FL....__

OCQ c0|des mccartyi (DHM; formerly
cnown as Dehalococcoides ethenogenes)
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Case Study.-FL

Well Screen
Isometric View

Slot I 11.475 in

I Slot
On back side of pipe

NOTES Well Screen

End View
1) Each slot 0.013" wide x

1.475" long (typical)

2) Slots are oriented across the
pipe

3) Two rows of slots

Slot row 1

4} Each row has slots spaced on
4.0 ft centers
5) Rows spaced 180 degrees

apart in cross-section, with
slots in opposite rows offset \— Slot row 2

by 2.0ft
Figures Not Drawn To Scale




Elevation

3-inch Diameter FRE Well

Prepared by Directed Technologies Drilling

Bore Entry FIGURE CREATED 6/26/15
STA 00-00, ELEV 18.5
Entry Angle -17 deg

BUILDING 100

+50 1+00 1450 2+00 2450 3+00 3450 4+00 4450 5+00
Station

BORE NOTES:

Well Length - 452'

Horizontal Length - 450’

Screen Length - 225’

Start of Screen - STA 2+25, 14' bgs
End of Screen - STA 4450, 14' bgs

s Bore Plan ===« Screen Approx Ground Surface « Utilites - - - WaterTable
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Case Study - FL

Depth
(ft below
floor surface)

PNTZHWo?
PINTZ-HW02

Slotted Interval Total Well Total Injected
Length (ft) Length (ft) Volume (gallons)

6,746
6,750

PINTZ-HWO3
PINTZHWO: 7550
PINTZ-HWOG 7550
PINTZ-HWO:
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4 4.5 Acre Site at the
, Florida, Site

Pinellas County, Florida, Site Environmental
Restoration Project Sitewide Environmental
Monitoring Semiannual Progress Report for the
Young - Rainey STAR Center June Through

November 2016
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ndreds of wells have been successfully
completed in the US

 The technology is innovative - not
experimental
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Contact Information

ww.horizontaldril.com

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