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ABSTRACT

A power company and their consultant, Atlas Technical Consultants, retained Ellingson-
DTD (Ellingson) to install horizontal drains in a partially capped CCR landfill. Ellingson
developed and utilized proprietary guidance and drain construction technologies to
overcome challenges with installing horizontal wells in ash. The technology is based on
the ability to navigate casing through a designed curvilinear bore path and utilizes a
specialized drill bit and navigation system. The drain materials are installed inside the
casing; therefore the sacrificial drill bit must disconnect from the casing and the
guidance system fully removed from the drill tooling. Ellingson worked with Sharewell
HDD to develop a removable gyroscopic steering tool, allowing for bore path locating
without any requirement for personnel to work on the ash surface. Once the casing is
navigated/drilled to the correct position, the guidance tooling is removed, and the drain
materials are installed inside the casing. The detachable bit anchors the drain materials,
and the casing is pulled from the ash, ensuring exact placement of the drain.

These new technologies allow for drain installations to be completed in unstable ash
without requiring personnel to work on the ash surface and enables emplacement of
hundreds of feet of horizontal well screen in the ash.

TECHNOLOGY APPLICATION

Horizontal directional drilling (HDD) was developed in the 1970’s as a method to install
pipelines and utilities under rivers, complex urban environments and for shore
approaches to connect to seafloor cables. As the technology evolved, environmental
and geotechnical wells for site remediation and slope drainage were completed using
HDD methods. The technology was not applied to coal ash dewatering until 2016, when
a coal ash impoundment in Wisconsin with water quality impacts was drained using a
directionally installed, double-ended horizontal well. Pumping at a rate of about 20 gpm
(7.6 I/s), the pore water in this coal ash landfill was lowered by over 24 ft (7 m) within a
period of about four months, greatly exceeding expectations!'l. In this paper, the terms
“‘well” and “drain” both refer to installations designed to dewater a soil or ash body.
“Drains” free flow from the casing by gravity, while “wells” require a pump as the pore
water surface is below the wellhead.



Since that initial effort, HDD for coal ash dewatering has seen continued interest and
growth. There are several reasons why HDD is a good fit with closure-in-place and
dewatering projects.

First, one of the most utilized methods for removing pore water from an ash basin is the
use of wellpoints. Wellpoints are normally completed either using small diameter, self-
jetting screen and casing or a larger diameter “wash down tube” installation method.
Once the screen and casing are installed, each individual well is attached to a common
header with a swing joint as shown in Figure 1.

Figure 1. Wellpoint common headers with swing joints

The common header is then plumbed to a vacuum pump, which primes the system,
separates water and air, and pumps the water to a discharge point. The actual wellpoint
can be installed to depths of over 80 ft (25 m). However, most wellpoint dewatering
systems are engineered on the basis of an effective suction lift of 15 ft (4.5 m)?. While
wellpoints are common for ash basin dewatering applications, the suction lift limits the
depth of effective dewatering; in deep basins only a portion of the ash can be
dewatered. The dewatered ash is then removed and the surface installation of the
wellpoint system, swing joints and header piping needs to be reinstalled. Another
drawback to well points is the installation equipment must work on the ash surface; in
some cases this requires ash surface stabilization i.e. the completion of “bridges” or
roads on the ash prior to wellpoint installation.

Second, one of the primary reasons for dewatering a coal ash impoundment or stack is
to improve its stability. Saturated coal ash can create unstable slopes, creating a liability
for owners, and can pose a major geotechnical risk for downstream residents.
Dewatering by conventional means, “rim ditch and sump”, wellpoints, deep wells, or
trenches, may place workers in potentially hazardous conditions and can even further
destabilize saturated ash units. In contrast, HDD is a stand-off or remote access



method. The drilling and well construction operations are located on stable ground
adjacent to the ash stack or pond and incorporate equipment and methods to prevent
the uncontrolled discharge of pore water from saturated ash deposits.

Third, many ash deposits are in lagoons or ponds, where surface access, even for a
technician walking along a bore path, is difficult without preparatory earthwork.
Additionally, many basins have depths that are out of range for HDD walkover locating.
Specialized navigation and drilling methods have been developed that enable the entire
operation of navigating, drilling, and well installation to be completed from a single point
of access, located at a safe and accessible construction site. Using these methods, no
surface access is required, not even for pilot bore navigation.

A fourth benefit of HDD drains is that single-ended wells limit the number of surface
penetrations that are needed and can cluster the drain outfalls into a centralized
location for easier disposition of the discharge waters. Their offset entry points often
allow drains to be installed without penetrating liners or caps. Furthermore, single-
ended drains terminate at depth and can optimize the length of perforated screen in
contact with the saturated zone, increasing yield and accelerating the drawdown of pore
water in ash deposits. It must be noted that while the technology is described as
“horizontal” directional drilling, the bore path and well need not be horizontal or straight.
The drilled bore and subsequent well can be curved or be “tilted” in both plan and cross-
sectional views. The amount of bend or turn is limited by the allowable bending radius of
the drill pipe and well materials, along with the ability to steer the drill bit in the relatively
soft ash material.

A final benefit of HDD-constructed drainage is that horizontal drains can remain in
place, operating even while an ash pile or pond is being excavated. Unlike wellpoints of
deep wells which are destroyed as ash is removed in lifts during decommissioning,
horizontal drains are placed well below any surface activities and are unaffected by
construction work occurring above. As the water table in the ash is lowered, removal
operations can extend over the entire exposed surface, even while the drains continue
to operate.

Recently, Ellingson completed a dewatering project for an ash pond closure at a
generating station. The basin is roughly 2,500 ft (762 m) x 1,000 ft (305 m)
encompassing about 57 acres (23 ha). The pond is unlined, with an ash depth of about
45 ft (14 m). Half of the basin was covered by a cap and the other half is not
capped/covered. A horizontal pilot was completed as a proof of concept in September
2022. After testing the pilot well, the full-scale horizontal well project was commissioned.



The work was completed utilizing a combination of drilling, navigating, and well
construction methods that enabled horizontal dewatering wells to be installed without
any personnel or equipment working on the ash surface as shown in Figure 2.

Figure 2. HDD equipment rig up area.

The drilling and well completion were accomplished using the Ellingson patented Knock
Off downhole tooling in conjunction with a proprietary retrievable Gyroscopic Steering
Tool (GST) navigation system.

The Ellingson Knock Off method uses a combination of specialty designed drillable
casing, proprietary downhole tooling, and a retrievable GST developed in partnership
with Sharewell HDD for navigation. In practice, the drillable casing is steered and
advanced along a pre-designed bore path, using a biodegradable drilling fluid to jet the
borehole, remove cuttings, and cool downhole tooling. As the casing is advanced,
additional sections of casing are added. When the end of the bore is reached, the GST
is retrieved from its location near the drill bit. The well materials: in this case, 4 in
diameter (10 cm) SCH 80 PVC are then assembled and inserted into the casing. The
well materials engage the disposable drill bit at the end of the casing and release it from
the drill string. The bit acts as an anchor, holding the well materials in place while the
drillable casing is extracted from the bore.

After the wells were installed, a series of flushing and jetting operations were completed
to develop the drilling fluid from the drain and prepare it for use. Submersible pumps
were installed and operated to complete the development process before the wells were
accepted by the client and placed into operation.

In these wells, the pore water elevation was lower than the entry point, so no special
provisions were necessary to control free flow of groundwater. At other sites, the site
geometry and hydrogeology are such that additional steps must be taken to install
surface casing and flow control provisions to prevent uncontrolled flow from the drain as
it is drilled and completed.



A total of eight, single-ended wells were installed using the Ellingson Knock-Off method,
with navigation by retrievable GST as detailed in Figure 3.

Figure 3. Approximate well locations.

The wells have an average of 845 ft (260 m) of screen, plus sufficient riser pipe to attain
an average length of 1,074 ft (327 m). Drains were installed to a depth of ~45 ft (14 m)
below the entry elevation, as shown in Figure 4. The project commenced in September
of 2023 and all eight wells were completed and developed by December of 2023.

Figure 4. Blind well bore profile.

During an eight-week operational period, flow rates from the wells range from 2 gpm
(0.13 I/s) to 30 gpm (1.89 I/s) per well with the total volume of water removed exceeding
9,800,000 gallons (37,100 m?). Water levels in the basin dropped from 1.5 ft (0.46 m) to
11.1 ft (3.28 m) during the same time period.

Since 2016, Ellingson-DTD has completed fourteen horizontal dewatering wells in ash,
including relatively deep navigation with wireline methods and the Knock-Off system for
single-ended drains. The longest blind well completed using the Knock-Off system is
2,660’ (811 m). Additionally, we have completed sixteen horizontal wells at ash basin



sites in native materials under ash basins, evaporation ponds, and FGD ponds for
groundwater control and injection applications. With increasing pressure on energy
companies to stabilize and sometimes restore historical ash waste infrastructure, HDD
will play an important role in drainage and restoration activities.
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