
1)   KWR Watercycle Research Institute, P.O. Box 1072, 3430 BB Nieuwegein, The Netherlands
2)   Visser & Smit Hanab, The Netherlands
3)   IF Technology, The Netherlands
4)   Brabant Water, The Netherlands

100811fr

 
Watercycle Research Institute

Introduction
The HDDW technique is a unique method for groundwater 
extraction and infiltration. This new technology can be applied 
in a variety of ways and offers advantages over the existing 
techniques. In the construction of an HDDW, a filter pipe is 
introduced into an aquifer through horizontal directional drilling. 
Depending on the desired application, water is extracted from or 
infiltrated into the soil. Water extraction or infiltration through a 
horizontal filter was long thought to be impossible, and met with 
many complications. Extensive research and tests led to unique 
solutions for the horizontal extraction. 

HDDW Construction
During horizontal directional drilling a borehole is constructed using a rig 
(drilling machine). During the drill, drilling fluid is applied to prevent the 
borehole from collapsing. Subsequently the borehole is cleared followed by the 
final step in which a well screen is drawn into the borehole and the drilling fluid 
is removed.

Extensive research
An important development is the possibility to remove the drilling fluid required 
in horizontal directional drilling. The presence of drilling fluid can have a 
negative influence on the capacity and the water quality. Advanced removal of 
this drilling fluid guarantees optimum capacity and quality. In various laboratory 
studies, a vertical well experiment, column experiments and a full-scale pilot, 
different drilling fluids and removal methods have been tested to determine to 
most suitable drilling fluid and efficient removal method.
Another development is the possibility to use low cost materials for the 
construction of a HDDW. Laboratory and field experiments proved that it is 
possible to construct a HDDW using PVC screens instead of using high cost 
stainless steel well screens.

Furthermore a method for the creation of a gravel pack around a horizontal well 
screen is developed. A gravel pack prevents the delivery of sand in heterogeneous 
soil. This ensures that the filter system meets the desired capacity. 

Horizontal Directional Drilled Wells (HDDW)

Advantages of HDDW over vertical 
techniques
Horizontal directional drilled wells have many advantages over the commonly 
used vertical wells:

Water can be abstracted from thin aquifers• 
It is possible to extract water of a constant water quality• 
One HDDW can replace up to ten vertical wells, reducing land use at the • 
surface
Drawdown of the local groundwater level is limited• 
Construction of a HDDDW underneath existing buildings and infrastructure • 
is possible

Applications of HDDW
Applications of HDDW are numerous, from abstraction of drinking water and 
storage of thermal energy to soil and groundwater sanitation, dike stability and 
(urban) groundwater management.

Information
* For further information you can get in touch with KWR Watercycle Research 
   Institute:  jan.willem.kooiman@kwrwater.nl, +31 (0)30 6069 683 or visit the   
   website www.hddw.nl

 The HDDW technique has been developed by KWR Watercycle Research Institute 
in cooperation with Visser & Smit Hanab, IF Technology, Brabant Water, Vitens, 
Waternet, Wavin and Delft University of Technology.

Construction of a full scale pilot.

www.HDDW.nl

HDDW cross section.

In column experiments three different fluids were tested on both their ability to seal the borehole during 

construction, and be removed after construction.

A natural gravel pack was created in a large-scale experimental setting by injecting water at high pressure 

through the well screen into the formation.

Gijsbert Cirkel1, Jan Willem Kooiman1, *, Femke Rambags1, Ilse van der Hoeven2, Lukas Schoenmakers2, Bas Pittens3, and Patrick van der Wens4 

This project was
conducted within 
the Joint Research 
Program of the Dutch 
water companies.

P
er

m
ea

b
il

it
y 

(%
 o

f t
h

e 
in

it
ia

l b
a

se
li

n
e 

va
lu

e) 120

100

80

60

40

20

0

1 2 3 4

xanthan gum

OCMA bentonite

biobore

1:  baseline value
2:  after drilling simulation
3:  after addition of dispergant
4:  after mechanical abrasion + addition 
      of dispergant

top view

side view

perspex

 constant
 water level

 addition of water   
 through
 infiltration drains

1.2 m1.2 m 1.2 m 1.2 m1.2 m

1 m

1 m

 
injection of water   
 at high pressure 
 (5-10 m3/h)

 
 abstraction of water  
 (5-15 m3/h)

well screen

natural
gravel 
pack


