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P REFACE

PURPOSE

The purpose of Industry Recommended Practice (IRP 20) Welsite Design Spacing
Recommendations is to provide guidelines on wellsite size and spacing. Specifically,

this IRP aims to provide a set of best practices that will ensure consistent and legal

lease size information for typical Drilling, Completions, and Production Facilities in

Alberta, British Columbia, Saskatchewan, Manitoba, the North West Territories, and

Nunavut. Another objective of the IRP is to ensure that consistent provincial spacing
requirements are followed when a lease is being designed.

AUDIENCE
The intended audience of this document includes

¢ oil and gas company companies,

e construction, geology, geophysics, drilling, comp letions, and production
facilities personnel,

¢ industry training personnel,
e survey companies, and

¢ regulatory bodies.

SCOPE AND LIMITATIONS
This document contains the following information about wellsite size and spacing:
e Well spacing templates or overlays
e Flare pits and flare stacks
¢ Interprovincial spacing requirements
¢ Lease construction spacing requirements

The WellSite Spacing Committee tried to ensure consistency between provinces with

regard to wellsite size, while still maintaining the legal spacing re quired by the
governing regulatory bodies. However, there are still discrepancies between
provinces in some areas. Therefore, it is necessary to verify spacing requirements.
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METHOD OF DEVELOPMENT

Industry Recommended Practices are developed with the invo Ivement of both the
upstream petroleum industry and relevant regulators. Enform serves as the
custodian of all IRPs. IRPs provide a unique resource outside of direct regulatory
intervention.

This is the first edition of IRP 20. The content was developed b y the Well site Spacing

Committee, a subcommittee of the Drilling and Completions Committee (DACC). The

committee consisted of representatives from industry and various government

agenci es. I n Mar ch 2003, t he c o mmi tsitee $pacimge | eased
Recommendationsod to industry and government for f e
20 Development Committee began the process of developing the recommendations

into an Industry Recommended Practice.

FURTHER DEVELOPMENTS

Since the r el easiteSpacfi ntgh eReficwveemtmiendati onso i n March 2
Sustainable Resource Development (ASRD) has incorporated the Lease Spacing

Information Checklist and the Spacing Overlays within the newly structured

Environmental Field Reports (EFR). The Oil and Gas Commission (OGC) - British

Columbia will be including the information for new well applications in their Well

Authority (WA) forms in British Columbia by the summer of 2005.

In addition, Enform has updated changes to its Lease Development and Reclamation

course toincorporate dithe dBWalcli ng Recommendati onso i nt
Enform also added an Environmental Field Report (EFR) Workshop in Spring 2005,

which addresses Wellsite Spacing Recommendations.

As of winter 2005, there are no changes to the wording in t he regulations regarding
flare pits and stacks. However, ASRD is in the process of drafting a discussion paper

on proposed changes for legislative planning purposes. The Act and regulations are

due for a major overhaul. ASRD will be submitting issues such as those provided by
the Well site Spacing Committee to the legislative planning personnel to prepare a
discussion paper. This paper will be circulated to all internal (government) and

external (industry) stakeholders for input within the next year or two. The Well site
Spacing Committee identified a need for more consistent wording regarding Flare Pit
and Flare Stack regulations between ASRD and the ERCB regulations.
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20.1 W ELL SPACING TEMPLATES

The size of the working area of a wellsite is most often determined by the size of the
drilling rig intended to drill the well. However, other factors that will have an
influence include the accessories needed for the drilli ng rig such as trailers for
various critical ~ crews , specialty equipment, type of drill sump, and often, the size of

the service rig and its associated equipment. The associated service rig equipment

often includes multiple trucks for fracturing operations, nitrogen trucks, and other
equipment.

This IRP stresses the importance of constructing a suitable -sized lease for the
equipment required to drill, complete, work over, and produce the well. There is also

a need to ensure proper access to mobilize the equi pment. For example, the proper
vehicle turning radius must be determined prior to the movement of equipment on

the lease and on the access routes to the lease.

In addition to the working area, in many cases, additional space is required to meet
the cut/fil | requirements, and to maintain a slope that is suitable and stable for the
type of soil used for the construction of the lease. For example, sandy soils will
require a wider area for slope than soils with high clay content. Additional area may
also be req uired for salvaged soil storage, show storage, drainage ditches, storage
for bush piles during high fire season, berms, and other considerations.

This IRP provides templates that reflect the appropriate working area size,
considering such variations as rig sizes, service rigs, soils and terrain, and timing
(e.g., snow cover). Because of the variance in drill rig and service rig set -ups, there
may be many more variations that can be used. However, the IRP templates capture

the majority of operations. See 20.6 Templates and Photographs on page 6.

In addition, the IRP committee considered multiple well pads, which are often
constructed for shallow or heavy oil operations. The lease requirements for corehole
drilling u sually associated with heavy oil programs were also considered. However,
we concluded that these situations vary a great deal depending on the operator and
the well layout conditions. As a result, they are not included in the IRP 20 templates.
However, the same logic used in the development of this IRP can be applied to other,
and all unique, lease configurations.
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20.2 FLARE PITSAND STACKS

20.2.1 ALBERTA

In Alberta, the specifications required for a flare pit are as follows:

20.2.2 ASRD

The perimeter area around the flare pi t has been cleared of all combustible debris
within 30 metres (100 ft.). A clear bare mineral soil surface extending at least 8
metres (26 ft.) around the flare pit perimeter must be maintained. The flare pit is so
constructed that burning debris cannot es cape from the flare pit at any time.
(Alberta Forest and Prairie Protection Act, Part I1)

20.2.3 ERCB
The flare pit must be constructed to contain a minimum of 8 cubic metres (283cu.ft.)
of fluid. It must have side and back walls rising not less than 2 metres (7 ft.) above
ground level. It must be constructed to resist the erosion of a high -pressure flow of

gas or liquid. The flare pit must be located a minimum distance of 50 metres (164
ft.) from the well. (  ERCB Qil and Gas Conservation Reqgulation 8.135(9))

20.2.4 BRITISH COLUMBIA
In British Columbia, the specifications required for flare pits and stacks are as
follows:

20.2.5 OGC

The minimum recommended blackened area of 30 metres (100 ft.) in forested areas
and 10 metres (33 ft.) in cultivated areas. A blackened area, free of vegetation and

with aradius of at|  east 1.5 times the stack height, be maintained around the base of
the flare stack or the end of a flare line to the following minimum distances: (i) 10
metres (33 ft.) in cultivated areas and (ii) 30 metres (100 ft.) in forested areas. (BC

Oil and Gas Comm ission Regulation 6 2(n)

The complete Spacing Requirements for the Flare Pit or Stack are listed in Figure 10
and Figure 11 of this IRP.
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20.3 | NTERPROVINCIAL  SPACING
REQUIREMENTS

The size of a well site is heavily influe nced by the various regulations that apply to
the Oil and Gas Industry. To demonstrate the requirements of the various
government agencies, a table was generated indicating the minimum spacing

requirements as well as the associated regulation code that ref lects the specific
standard for each province (see Figure 12 on page 42). This table was revised in
January 2005.

There is a discrepancy between government agencies in different provinces regarding

the minimum spacing requirements for the same type of operation. The committee
assumed that this discrepancy could be largely attributed to the conversion from
imperial units to metric units: some provinces rounded up, while others rounded

down. However, we were unable to standardize the dist ance or to resolve this issue.
Therefore, this issue remains outstanding and should be reviewed and potentially
resolved by CAPP.

The committee was also concerned about when, why, and how some of the specific

rules were determined. After much discussion an d limited success in discovering the
history, we concluded that there must have been some support for the set distances.

As a result, we did not change them. For example, there is a 25 -metre (82 -ft.) no -
smoking rule as opposed to a 50 -metre (164 -ft.) flare rule. Discussions suggested
that the flare has great potential for out -of -control burn and for radiant heat.

For further information, readers can refer to the ASRD ID 200201 Slope and Break
Setback Guidelines

February 2008 3
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20.4 LEASE CONSTRUCTION SPACING

CHECKLIST
When wellsites are being built, another concern is that the constructed wellsite may
be too large or too small for the intended operations. An oversized lease obviousl y

does not have a substantial impact on the subsequent operations. However, it does
mean additional and unnecessary construction expense, as well as the unnecessary
disturbance of adjacent land. On the other hand, an undersized lease often results in

illeg al operations, which could lead to the entire operation being shut down by a
Regulatory Agency. This situation also poses a potential safety issue for onsite
personnel and a potential for equipment damage.

The Lease Construction Spacing Information Checkli st (see Appendix A ) is intended
to provide the best possible wellsite construction specifications from a scout or

survey stage. For optimal wellsite sizing and spacing, the following elements should
be considered:

o LSD (Legal Subdivision) location

e Well type

e Well depth

¢ Future plans/Completions/Production
¢ Rigtype

e Mud system

¢ Drilling waste disposal

¢ Flare requirements for drilling and production
e Tank spacing requirements

o Winter or summer drill

e Berm requirements

¢ Drainage ditches

e Brush storage

e Soil storage

e Construction method

o Wellsite working area and total area size

In addition, the templates provided in this document depict typical drilling or service
rig and associated equipment footprint requirements for drilling and completions
operations (see 20.6 Templates and Photographs on page 6).
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20.5 CRITICAL CONCERNS

Various groups felt the following critical concerns should be included in IRP 20.

2051 POSITIONING OF FLARE STACKS AND PiITS

The position of the Flare Stacks and Pits is largely determined by the drilling rig,
service rig, and production facility. This positioning is not addressed in this IRP.

20.5.2 TURNING RADIUSON ACCESS ROADS

The design of a road (including the turning radius of corners and acce ss onto the
lease) should be considered in the overall design of the access to a lease during the

scout or survey phase. The committee concluded that spacing issues beyond the

lease area do not apply to this IRP.

20.5.3 SEWAGE (T ANKS /T RENCHES /P ITS)

Spacing requir ements for sewage lagoons and pits are addressed under section 65 of
Figure 12: Interprovincial Spacing Requirements on page 35 of this IRP.

In Alberta, sewage treatment and other issues are being addressed by the Private

Sewage Dispos al Systems Temporary Work Camp Sewage Treatment Standards Sub -
Committee. The mandate of the subcommittee is to advise the Safety Codes Council,

and Plumbing Technical Council on the development of guidelines for sewage
treatment at relocatable industrial a ccommodations (work camps) that are
considered temporary in nature. Further discussion of spacing should be addressed

within this subcommittee.

In British Columbia, the WCB, OGC, and Regional Health Board refer to the BC Reg.
427/83 Industrial Camps Health Regulations and BC Reg. 411/85 Sewage Disposal
Regulation.

20.54 W ELLSITE LIGHTING

Adequate lighting should be considered when designing a lease; however, it is not
within the mandate of the IRP 20 committee to address this concern.

2055 EscaPE LINES

Escape lines fo r drilling should be considered in the design of a lease. The well
spacing templates allow room to ensure adequate lease area for the inclusion of the
lines, and safe access around the lines. The guy lines should be adequately marked
for visibility and saf ety.

The following guidelines for determining the required distance as it relates to the
height (depending upon the ri gb380feeti(Znd,)doublan Tbe used
62 feet (19m), small triple - 100 feet (31 m), and large triple i 120 feet (37 m)
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20.6 TEMPLATES AND PHOTOGRAPHS

The following templates include a side profile of the lease, as well as templates for

drilling operations, service rig or coil tubing operations, and typical production
requirements. These templates may be used for wellsite draf ting purposes. To
illustrate key issues regarding lease size determination, photographs are included to

help explain the situations encountered.

The following template areas have been developed:

e Deep oil operation (  Figure s: 1A, Figures:1B , Figures:1C , Figures:1D )

¢ Deep gas operation (  Figure :2A , Figure :2B, Figure :2C , Figure :2D)

e Shallow gas operation (  Figure :3A , Figure 3B , Figure :3C , Figure :3D )

e Prairie shallow gas low i mpact operation ( Figure :4A , Figure 4B,
Figure :4C, Figure :4D)

o Forested area shallow gas low impact operation ( Figure :5A , Figure :5B ,
Figure :5C, Figure :5D)

e Shallow gas coil tubing operation ( Figure :6A , Figure :6B, Figure :6C,
Figure :6D )
e Underbalanced operation ( Figure:7A , Figure:7B , Figure:7C , Figure:7D )

¢ Shallow oil operation (  Figure:8A , Figure:8B , Figure:8C , Figure:8D )

e Blank template (Figure :9A, Figure :9B )

The shallow oil and gas operation formats generally refer to single drill rigs. The

single drill rigs typically drill to a 1,000 -metre (3,281 -ft.) depth or less, but some are
capable of drilling deeper. The deep oil and gas operation format refers to all other

rigs besides single drill rigs, including triple and double rigs. For most double rigs,

although the drilling rig layout may justify a smaller lease layout, the well servicing
requirements dictate the same spacing as the deep operation formats.

For unique spacing requirements, use of the blank templates is recommended. That
is, they may be used for drafting site -specific situations that are different from the
re ferenced schematics (e.g., multiwell pads, corehole programs)
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Figure 1A:  Deep Oil Vertical Profile: Typical Vertical Profile
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Figure 1C:

Deep Oil Completion Operation: Typical Service We
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Figure 1D:  Deep Oil Production Facility: Typical Production Facility
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Photo 1:  Deep Oil Drilling Operation
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Figure 2A:  Deep Gas Vertical Profile: Typical Vertical Profile
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Figure 2B:  Deep Gas Rig Layout W orking Area: Typical Rig Layout
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Figure 2C:

Deep Gas Completion Operation: Typical Service Well
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Figure 2D:  Deep Gas Production Facility: Typical Production Facility
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Photo 3: Deep Gas Drilling Operation

Photo 4: Deep Gas Completion Operation
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