
Drilling and Completing  
Shale Gas Wells  
Horizontal Drilling and Well Construction

Natural gas will not readily flow in producible quantity because of the low permeability. This 
disadvantage can be overcome to some extent by drilling horizontal wells, where the drill is steered 
from its downward trajectory to follow a horizontal trajectory, thereby exposing the wellbore to as 
much reservoir as possible and intersecting a greater number of naturally existing fractures. The 
direction of the drill path is chosen based on the known fracture trends in each area. 

During well drilling, proper casing and cementing is very important to protect water supplies and 
ensure public safety. Initially, the surface hole section is drilled to below the depth of any potable 
groundwater or subsurface aquifers. Casings are connected together, and run to the bottom of the 
wellbore. The surface casing is then cemented in place. The cement fills the space between the outside 
of the casing and the wellbore. The cement, once hardened, is tested for such properties as hardness, 
alignment and pressure integrity. Drilling only resumes once the cement is hardened and the surface 
casing has passed a pressure test. 

Next the hole section is drilled by drilling out the bottom of the surface casing down to the next 
designed casing point. Another casing string is run into the wellbore inside the surface casing to the 
bottom of the well and cemented in place. This process is repeated until the well reaches a potential 
target. 

For horizontally drilled wells, at a determined depth, the well is drilled at an increasing angle until it 
meets the reservoir interval in a horizontal plane. Drilling then continues to predetermined length. 
Once drilling is complete, production casing is placed in the wellbore as stated in the previous 
paragraph.



Well Design



Hydraulic Fracturing 
Hydraulic fracturing (commonly referred to as “fracking” or “fracing”) is already widely used by  
the oil and gas industry to improve low permeability reservoirs. Fluid (often water, carbon dioxide, 
nitrogen gas, or propane) is pumped down the well until the pressure surpasses the rock strength 
and causes the reservoir rock to crack. The frack fluid pumped down the well contains proppant that 
infiltrate the formation and help to prop the fractures open, which are at risk of closing once the 
pressure is released. 

The choice of the fluid used in a frack depends on many factors, fluid interaction is the most important 
and is usually determined through experimentation; whether clay in the reservoir is sensitive to water 
(some clays swell in the presence of fresh water) or whether the reservoir happens to respond better to 
particular fluids. 

The ability to increase fractures in shale is based 
upon two factors. First, is the presence of hard 
minerals like silica (and to a lesser extent calcite), 
which break like glass. The second factor is Clay 
content which tends to absorb more of the pressure 
and often bends under applied hydraulic pressure 
without breaking. Therefore, silica-rich shales found 
in the Horn River Basin in northern BC are excellent 
candidates for fracking. 

Another major factor is the shale’s internal 
pressure. If the shale is overpressured during the 
development of natural gas; the low permeability 
prevents much of the gas from escaping and builds 
in place, increasing the internal pressure of the rock. 
Therefore, the artificially created fracture network 
can penetrate further into the formation because 
the shale is already closer to the breaking point 
than in normally pressured shales. The Horn River, 
Montney, both in BC, and Utica, Quebec, shales are 
all considered to be overpressured. 

Furthermore, by isolating sections along the 
horizontal portion of the well, segments of the 
wellbore can be fracked one at a time in a technique 
called multi-stage fracking.Fracturing stages 
can be monitored by listening at the surface in 
neighbouring wells, determining in what directions 
the shale has cracked from the induced pressure. 
Finally, wells can be fracked again years later, after 
production has declined. This allows access more of 
the reservoir that may have been missed during the 
    initial hydraulic fracturing or to reopen fractures 
             that may have closed due to the decrease in 
                             pressure as the reservoir was drained.

Model of a Frederick Brook Shale Gas Well



Fracking Fluid 
Frack water often contains 
chemical additives to help 
carry the proppant and may 
become enriched in salts after 
being injected into formations. 
Frack water that is recovered 
during natural gas production 
must be either treated or 
disposed of in a safe manner.

Understanding Frac Fluid 

Biocide
0.05%

Friction Reducer
0.05%

Corrosion Inhibitor
0.00088%

Citric Acid
0.00489%

Water and Sand
99.9%

Additives
0.1%

Scale Inhibitor
0.01%

Additive

Biocide (glutaraldehyde)

Corrosion inhibitor
(N, n-dimethyl formamide)

Friction reducer
(polyacrylamide)

Citric acid

Scale Inhibitor
(ethylene glycol)

Sand

Purpose

Eliminates bacteria in the water that 
can produce corrosive by-products

Prevents the corrosion of the pipe

Minimizes friction between fluid 
and pipe as required

Prevents precipitation of 
metal oxides

Prevents scale deposits in the pipe...
not always required

Allows the fissures to remain 
open so the gas can escape

Common Application

Disinfectant; Sterilizer for medical 
and dental equipment

Used in pharmaceuticals, 
acrylic fibers and plastics

Water treatment, soil conditioner

Food additive; Food and beverages; 
Lemon juice

Automotive antifreeze, household 
cleansers, deicing, and caulk

Drinking water filtration, play sand

Additives protect the wellbore from corrosion 
and improve the effectiveness of the fracture stimulation.


