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EXECUTIVE SUMMARY 

Introduction 

The start of the Oil industry in Belize started when the Spanish Lookout Field was 
discovered by Belize Natural Energy Ltd (BNE) in 2005. 

BNE signed a Production Sharing Agreement (PSA) with the Government of Belize (GoB) 
on January 3rd 2003 to conduct petroleum operations within a concession area in the 
central, western portion of the country. This PSA gives BNE the authority to conduct 
petroleum exploration operations over an eight year exploration period, within an 
assigned contract area. These petroleum operations include the exploration for, 
development, extraction, and production as well as transportation, storage and sales of 
petroleum found within the concession area. As such, BNE is tasked to explore for and 
locate and develop petroleum resources within its concession area. Its exploration 
efforts have identified the Never Delay area as a petroleum prospect area. 

Drilling commenced in September 2007 and concluded in November, 2007. In October 
2007, there was a significant show of oil on the exploration well Never Delay 1 (ND1). 
Preparation of an additional three appraisal wells (all under the exploration license as 
covered under the Environmental Compliance Plan as issued by the Department of the 
Environment) has meanwhile commenced and Never Delay 2 (ND2) has been 
completed. 2 more appraisal wells are planned in the Phase 1 area (Figure S-1). 

In October 2009, new data derived from 3D seismic inventory, seemed to indicate a 
good potential for the Never Delay field with a possible extent of approximately 10,000 
acre (±4,000 ha) extending from Never Delay proper beyond Belmopan to the west. 
Based on seismic data combined with some findings made through the two appraisal 
wells, it appears that commercial quantities of hydrocarbons are present in the Never 
Delay field. 

A commercial find was declared on November 5, 2009 detailing 8-15 additional wells, 
and future plans will be needed to develop the field to bring it into production in 
accordance with section 6.2.8 (b) of the PSA. This will involve the establishment of a 
field development program that may involve the drilling of additional developmental 
wells, storage or pipeline facilities, etc. in addition to environmental evaluation of the 
field development and production.  

Many aspects of this development plan are still uncertain and to be based on future 
research. And for this reason, the current Development Environmental Impact 
Assessment (EIA) investigates all aspects of the Never Delay Field Exploitation but 
focuses on Phase 1 which consists of the development of that section of the field 
located around Never Delay proper, i.e. around the existing Never Delay # 1& 2 wells, 
the scheduled 2 additional appraisal wells and the storage facility up to the Western 
Highway as its southern boundary. 
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Location 

The Never Delay field is located in the Cayo District and underlies Roaring Creek Village, 
the northern half of Belmopan and stretches into the Never Delay area in the North-East 
(Figure S-1). The existing Never Delay 1 exploration well is located approximately 2.3 km 
along the Never Delay road from its junction with the Western Highway (Figure S-1). 
Near the existing wells are only two communities. These include the City Belmopan and 
Cotton Tree Village, Cotton Tree village however, is not over the field. The eastern 
outskirts of Belmopan are located 4 km (2.7 miles) to the south west of the existing 
Never Delay wells and Cotton Tree village is located 3.5 km (2.3 miles) to the south east 
of the Never Delay wells. The general area is a mix of urban and agricultural uses. 
Although the area is largely under development, there are still areas covered by 
secondary growth and even forest. 

 

 
Figure S �±1: Location of the phased project area.  
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Project Activities 

Chapter A2 outlines the project activities. Production of the petroleum resources will 
involve exploration and infrastructure developments that depending on the available 
resources (viability of the field); 

�x Additional Seismic surveys 

�x Exploratory drilling.  

�x Development wells At least initially there will be flares to dispose of small 
quantities of natural gas that are not economic to sell or use.  

�x Pipeline installation from development wells to central storage facility. Linking 
of production wells to this facility will be done in stages as each well is drilled 
and completed. 

�x Further development of the Central Storage Facility at a location near the field 
(Figure S-1) that will be linked via pipeline to all the production wells of the field. 
Infrastructure at this facility will include 10 storage tanks of 500 bbls each.  

�x Trucking of petroleum product from the Central Storage facility �š�}�� �š�Z���� ���E���[�•��
storage facility at the Big Creek Port, where it will be temporarily stored for 
export.  

 

Environmental Issues. 

Environmental issues identified in this EIA tend to focus on the potential for air, soil and 
water pollution. This issue is nothing new to the industry in general or BNE in particular. 
Not just for the Never Delay site, but for ���E���[�•�������š�]�À�]�š�]���•���]�v���P���v���Œ���o�X���^�������(�}�Œ�����Æ���u�‰�o�����š�Z����
Spill Prevention, Control and Counter Measure Plan (Appendix 3), the Oil Spill Response 
Plan (Appendix 4) and the Emergency Response Plan for Drilling Activities (Appendix 5). 

The B chapters in this EIA discuss the various environmental issues. Apart from the 
�����}�À���� �^�•�š���v�����Œ���_�� �]�•�•�µ��s and responses, there are some issues specific to the Never 
Delay location, the most important of which will be discussed below. 

The traffic situation is of concern. The junction between the Western Highway and the 
Never Delay Road is situated on a high rise in the highway with a steep ascend coming 
from Belize City and a more gentle slope coming from Belmopan. Visibility of the 
junction is restricted, especially for fast moving traffic. Morning fog as is common in the 
Belize River Valley is routinely affecting the view of the junction. 

The Never Delay Road meets the Western Highway under a sharp angle, which poses a 
problem for long and heavy vehicles such as tanker trucks that may have problems 
making that curve without obstructing highway traffic. This and related situations create 
a high potential for bodily harm and particularly for a spill of hydrocarbons as result of 
road accidents. Deliberations with BNE revealed that BNE is aware of the potential risks 
the junction of the road and highway holds. BNE has indicated it will propose 
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modifications of the junction and will discuss these with the Ministry of Works, upon 
whose specifications the modifications can be executed. 

Traffic considerations will also be important in the phases 2 and 3, but with the current 
plans of transporting crude from each well to the Central Storage Facility at Never Delay 
via a pipeline instead of by truck, the issues are not as critical. However, the traffic 
situation will need to be evaluated on a one on one basis for each well to be developed 
in phase 2 and 3. 

Of significance is the potential for air pollution through gasses associated with the 
production of crude oil. These gasses include Hydrogen Sulfide (H2S) and the BTEX 
(Benzene, Toluene, Ethyl Benzene and Xylene) gasses of which Benzene is a proven 
carcinogen. Again, these gasses are standard issues in the industry and BNE has already 
initiated a monitoring program in order to be alerted when values approach or exceed 
acceptable levels.  

Flaring is an issue associated with air pollution. The availability of a flare or a vent is 
absolutely necessary in oil and gas production operations as it ensures that safe disposal 
of the hydrocarbon gasses associated with oil exploration. Nevertheless flaring is a 
common bone of contention with the production of oil. Flares are unsightly, produce 
smell, soot and waste a potential energy source.  

BNE has tried to generate electricity using these waste gasses (from the Spanish Lookout 
field) that are traditionally being flared. So far these efforts have not been successful 
due to the variable quality of the waste gasses. Currently some of these gases are being 
bottled as butane for the local market. For the Never Delay field the expected quantities 
produced (both crude oil and waste gasses) are expected to be much smaller than for 
the Spanish Lookout field. Consequently the options for economically converting waste 
gasses at the Never Delay site will be remote.  

An advantage of the Never Delay Phase 1 location is its distance to the nearest centers 
of habitation and with the current plans of piping all crude to the Central Storage Facility 
in Never Delay and conduct flaring from that single location only, there will be no 
negative effects from flaring in the Phase 2 and 3 areas. 

Social impacts for the Never Delay Field development differ greatly by location. In the 
phase 1 section the social impacts are minimal again due to the distance between the 
site and the nearest centers of habitation. The impacts noted include again the potential 
for air, soil and water pollution but in addition there are specific landowner issues such 
as access and compensations. Most of the directly or indirectly affected landowners 
have no major issues with the development but there are exceptions. An issue for 
several landowners is that they are expected to provide access to the mineral wealth 
�����o�}�Á���š�Z���]�Œ���‰�Œ�}�‰���Œ�š�]���•�����µ�š���š�Z���š���š�Z���Ç�����}���v�}�š���Z���À�����š�Z�����^�Œ�]�P�Z�š�_���š�}���š�Z�]�•���Á�����o�š�Z���~���v�����š�Z�µ�•���š�}������
larger share in the royalties). This situation is a source of conflict but since the mineral 
rights are written into the Belizean law, this falls outside the authority of BNE. 

The social impacts increase in the phase 2 and 3 sections of the development, which 
progressively encroaches on human settlements in Roaring River and Belmopan. Phase 
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2 will have a higher number of land owners to deal with plus actual urban development 
(Roaring Creek), while phase 3 is actually in the active Belmopan urban environment. In 
addition to the impacts noted for phase 1, there are increased impacts from noise, air 
and light pollution. While this EIA focuses on the Phase 1 developments, phase 2 and 3 
issues have been researched through intensive stakeholder consultations. Special 
attention has been paid to include all of the issues brought up during these 
consultations in the EIA narrative as well as in the mitigation matrix. The conclusion of 
this report is that actual extractive activities within the phase 2 and 3 section can only 
be allowed after exact locations have been established and after intensive consultation 
with both Town Counsel and nearby residents. Also this EIA suggests a minimum 
distance of 100 m between each well and the nearest residence (unless with explicit 
permission) or public buildings such as schools, churches, health care centers etc. This 
100 m buffer will automatically reduce the number of locations where drilling can take 
place, particularly within the phase 3 area.  

Archaeological issues exist at the Never Delay Phase 1 site, with several small and 
medium size mounds identified. These mounds have been mapped, none are in the 
immediate range of current developments and will be easy to avoid during further 
development of the Never Delay field. 

 

Conclusions 

�d�Z�����^�E�}�������š�]�}�v�_�����o�š���Œ�v���š�]�À�����}�Œ���v�}�v�������À���o�}�‰�u���v�š���}�‰�š�]�}�v���]�•���µ�•�µ���o�o�Ç�����]�•���µ�•�•������ ���•�����v���}ption in 
�š�Z���� ���/���� �‰�Œ�}�����•�•�X�� �/�v�� ���}�v�•�]�����Œ�]�v�P�� ���E���[�•�� �����À���o�}�‰�u���v�š�� ���o�š���Œ�v���š�]�À���•�� �}�‰�š�]�}�v�•�U�� �š�Z���� �Z�E�}�� �����š�]�}�v��
���o�š���Œ�v���š�]�À���[���Á�}�µ�o�����v�}�š�������������‰�Œ�����š�]�����o���•�µ���•�š�]�š�µ�š�����]�(�����E�����]�•���š�}�����}�v�š�]�v�µ�����Á�]�š�Z���š�Z���������À���o�}�‰�u���v�š��of 
oil resources within Belize which is one of its contractual obligations with the Government of 
Belize. This is of particular relevance now that these resources are increasingly becoming a 
major source of revenue for the country. 

Continued research throughout the license area is the only way to confirm the presence of oil 
and to develop the petroleum resources of Belize. Therefore, there are no other realistic 
alternatives to development of the Never Delay field if the BNE and the GOB are to 
achieve the maximum revenues from this resource. 

At the same time the health of the industry can only be maintained if environmental and 
social concerns are being addressed and constantly reviewed.  

The environmental and social concerns for the development of the Never Delay field in 
particular, are dependant of a number of variables, some of which cannot be anticipated 
(such as the actual size and content of the Never Delay oil field), and thus call for a flexibility 
in adapting methodologies and mitigations according to their actual needs (particularly 
phase 3). Chapter C3 discusses the foreseen variable options. 

 

Mitigations 

Chapter B2 combines all mitigation measures identified through this EIA study. Some of the 
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most significant for this particular site include: 

�x Maintain and adapt existing Emergency Response Plans as the site is developed 
involving (amongst others) the National Emergency Management Organization, 
Belmopan Hospital and Health Department. 

�x Modification of the junction between the Western Highway and the Never Delay 
road and place traffic signs along the highway and the road, in order to prevent 
traffic accidents. 

�x The installation of alarm systems that signal excess emissions of harmful gasses. 

�x Involve the National Emergency Management Organization, the National Fire 
Service and Belmopan Fire Service in oil fire related training and assist Belmopan 
Fire Service with additional materials and equipment to deal with these. 

�x Research the options to use the soluble gases for energy generation and thus 
reduce or even prevent flaring. 

�x If flaring is the only option, the flare stack should reach above the surrounding 
vegetation and be of such design that it promotes a near complete combustion 
of the soluble gases. 

�x Keep authorities, residents and landowners informed about the upcoming 
activities. Particularly any and all activities within phase 3 need to be subject to 
intensive consultation of the immediate affected. 

�x In case of new archaeological finds, construction works potentially affecting 
these must be suspended and the IOA must be informed immediately the 
working plan needs to be modified according to IOA recommendations. 

 

Monitoring 

The principal monitoring measures proposed in chapter C3 deal with the monitoring of: 

�x Air impacts (gasses) 

�x Soil contamination 

�x Health and safety 
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A. PROJECT DESCRIPTION AND PHYSICAL, BIOLOGICAL AND SOCIAL ENVIRONMENT 

 

A1. THE PROJECT DESCRIPTION AND PLAN 

This section of the document deals primarily with information pertaining to the 
background of the project, and the physical environment within which it is 
proposed. The EIA will need to address: 

1.  The general project location and coordinates of proposed locations for the drilling 
of development wells. 

2.  The following plans: 
 a. Illustrating clearly (using maps on a scale of 1:25,000) the project location and 

possible placement of development wells, ownership, and a description of the land 
tenure of immediate project area;  

 b. Identifying existing and proposed access road(s), proposed pipeline (if any), 
transportation routes, processing facilities, storage facilities, disposal 
sites/facilities ancillary buildings, utilities. 

 c. Describe the Phases of proposed activities 
3.  Describe the above mentioned activities/facilities to be provided in the plans 

above. 
4.  The processes involved in the developmental drilling and production operations. 
5.  An outline of the overall management structure anticipated for the proposed 

activities 
6. Provide the development plan for the Never Delay oil wells and provide the results 

of the studies conducted for the 3 appraisal wells and drilling surveys 
7.  �d�Z���� �Œ�}�o���� �}�(�� �š�Z���� �‰�Œ�}�i�����š�� �Á�]�š�Z�]�v�� ���E���[�•�� �}�À���Œ���o�o�� �����À���o�}�‰�u���v�š�� �‰�o���v�� ���v���� �‰�Œ���•���v�š�� �š�Z����

rational behind the identification and selection of location (project justification). 
 
A1.1. Historical Background 

In the 1950s the potential for oil exploration in Belize began which over time became an 
after thought with several dry wells. It was not until 2005 that exploratory drilling 
proved viable. From hence, other concession blocks have been issued to other 
companies. The Spanish Lookout Field was discovered by Belize Natural Energy Ltd 
(BNE) in 2005. 

BNE in conjunction with the Government of Belize (GoB) are in the process of 
developing the infrastructure necessary to facilitate the commercialization of this 
valuable asset. To date�U�����E���[�•���}�‰���Œ���š�]�}�v���]�v�������o�]�Ì�����]�•�������À���o�}�‰�]�v�P���]�š�•���Œ���•�}�µ�Œ�����•���š�}�����Æ�š�Œ�����š��
and deliver crude oil to the market, a process which consists of: 

�x Developmental Drilling 
�x Development and Exploitation (Production Wells) 
�x Bulk Storage Facilities 
�x Transportation (Road/Pipeline/Sea Transport) 
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BNE signed a Production Sharing Agreement (PSA) with the Government of Belize on 
January 3rd 2003 to conduct petroleum operations within a concession area in the 
central, western portion of the country. This PSA gives BNE the authority to conduct 
petroleum exploration operations over an eight year exploration period, within an 
assigned contract area. These petroleum operations include the exploration for, 
development, extraction, and production as well as transportation, storage and sales of 
petroleum. As such, BNE is tasked to explore for and locate and develop petroleum 
resources within its concession area. Its exploration efforts have identified the Never 
Delay area as a petroleum prospect area. 

The Never Delay Area is part of the Never Delay Strategic Environmental Assessment 
(SEA) (Halcrow, 2006). Based on this SEA and the review of an Environmental Checklist, 
an Environmental Compliance Plan (ECP) was signed with the Department of the 
Environment (DOE). This ECP provided for clearance for drilling of one exploratory oil 
and gas well and 3 appraisal wells for exploratory purposes on private lands within the 
Never Delay area. 

Drilling at Never Delay #1 (ND1) commenced in September 2007 and concluded in 
November, 2007. In October 2007, there was a significant show of oil at the exploration 
well. Preparation of the additional three appraisal wells all under the exploration license 
as covered under the ECP is in progress, with Never Delay #2 (ND2) having been 
developed. In October 2009, new data derived from 3D seismic inventory, seemed to 
indicate a good potential for the Never Delay field with a possible extent of 
approximately 10,000 acre (±4,000 ha). Based on seismic data combined with some 
findings made through the two appraisal wells, it appears that commercial quantities of 
hydrocarbons are present in the Never Delay field even though the existing ND1 and 
ND2 produce only 50 bbls/day. This determination is important in accordance with 
sections 6.2.2 and 6.2.4 of the Production Sharing Agreement (PSA). The methodologies 
for the additional appraisal well drilling will be similar to that of the exploration well, 
with three weeks for drill site preparation and road access development and five weeks 
for drilling and conducting preliminary testing (Table A1-1). 

Assuming a commercial find, then future plans will be needed to develop the field to 
bring it into production in accordance with section 6.2.8 (b) of the PSA. This will involve 
the establishment of a field development program that may involve the drilling of 
additional developmental wells, storage or pipeline facilities, etc. in addition to 
environmental evaluation of the field development and production.  

Many aspects of this development plan are still uncertain and to be based on future 
research. And for this reason, the field has been broken up in sections which will be 
developed in Phases. Phase 1 is the development of that section of the field located 
around Never Delay proper, i.e. around the existing Never Delay # 1& 2 wells, the 
scheduled 2 additional appraisal wells and the storage facility up to the Western 
Highway as its southern boundary. Phase 2 focuses on the area south of the Western 
Highway extending through Roaring Creek and excluding the more built up areas of 
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Belmopan proper, which makes up Phase 3. Phase 3 will/may be developed later in time 
in order to allow for further investigations (exploration wise as well as social and 
environmental). The current development Environmental Impact Assessment (EIA) 
investigates all aspects of the Never Delay Field Exploitation but focuses on Phase 1  
(Figures A1-1, A1-2). 

 A1.2 Project Description and Location 

The Never Delay Field is located in the Cayo District and underlies Roaring Creek Village, 
part of Camalote, the northern half of Belmopan and stretches into the Never Delay 
area in the north east (see Figure A1-1). The existing Never Delay 1 exploration well is 
located approximately 2.3 km along the Never Delay road from its junction with the 
Western Highway (see Figure A1-1). Near the existing wells are only two communities. 
These include the City of Belmopan and Cotton Tree Village; Cotton Tree Village 
however, is not over the field. The eastern outskirts of Belmopan are located 4 km (2.7 
miles) to the south west of the existing Never Delay wells and Cotton Tree village is 
located 3.5 km (2.3 miles) to the south east of the Never Delay wells. The general area is 
a mix of urban and agricultural uses. Although the area is largely under development, 
there are still areas covered by secondary growth and even forest.  

 
Figure A1 �± 1: Location of the project area with the approximate boundary of the oil 

field indicated. Phase 1 is centered on and around the Never Delay 1 & 2 wells. See also 
1:25,000 fold-in map for details 
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BNE intends to conduct petroleum development and production activities in the 
assumed field, and as agreed to by the Government of Belize (GoB), through the 
Geology and Petroleum Department (GPD). The procedures as outlined in the PSA 
between BNE and GOB will be followed, with regards to delineation of the field.  The 
development and production activities will occur concurrently. This will involve 
production of petroleum resources from the Never Delay #1 and #2 wells and the 
drilling of additional wells within the field and thereafter production from each well as 
each is completed. The total number of wells drilled during the development of the field 
will depend on the development work program agreed to between BNE & GOB within 
an area of approximately 10,000 acres. (Note that the acreage will be more clearly 
defined after the field has been delineated.) 

Production of the petroleum resources under the PSA will involve exploration and 
infrastructure developments that depending on the available resources (viability of the 
field) may include; 

�x Additional Seismic surveys 

�x Exploratory drilling.  

�x Development wells. At least initially there will be flares to dispose of small 
quantities of waste gasses and natural gas that are not economic to sell or use.  

�x Pipeline installation from development wells to central storage facility. Linking 
of production wells to this facility will be done in stages as each well is drilled 
and completed. 

�x Further development of the Central Storage Facility within the field (Figure A1-
1) that will be linked via pipeline to all the production wells of the field. 
Infrastructure at this facility may include as much as 10 storage tanks of 500 
bbls each.  

�x Trucking of petroleum product from the Central Storage facility �š�}�� �š�Z���� ���E���[�•��
storage facility at the Big Creek Port, where it will be temporarily stored for 
export.  

The existing exploration wells are located on property of B. Bowman and Rose Odinga 
but are surrounded by approximately 15 other properties (the general area is 
subdivided in properties of approximately 30 acres (12 ha). A phase 1 property map is 
provided in Figure A1-21. A 1:25,000 scale map outlining the Development Phases, as 
well as property demarcations (provisional) is presented in the fold out map in the cover 
of the hardcopy version of this document.  

The development plan for the Never Delay field was presented to the Department of 
Geology and Petroleum on November 5, 2009 and approved on November 24, 2009 

                                                 
1  Consultant is in the possession of a list of landowners in the Phase 1 area, but for Privacy reasons this list 
is not included in this document. 
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(Appendix 21). The plan gives a technical overview of the development plan and 
�•�‰�����]�(�]���•�� �^One to three (3) well are planned for 2010; seven (7) to twelve (12) in 2011 
and continued drilling from 2012 onwards on an as required basis to maximize 
�����}�v�}�u�]�����Œ�����}�À���Œ�Ç�_ 

At this stage of the development of the field the location of these additional 8-15 wells 
are unknown. Currently 5 additional wells are proposed. See Table A1-1 and Figures A1-
1 and A1-2. At this stage only the additional two Phase 1 wells, are confirmed. 

 

Table A1- 1. Existing and currently proposed/potential well sites with 
UTM coordinates (NAD 1927 Z16N). The three Phase 2 and 3 well 
sites are arbitrary and effecively serve to test the EIA. See 1:25,000 
fold out map (in hardcopy versions of this document) for property 

boundary details.  
NAME Phase Easting Northing 
Never Delay 1 Existing 1 314,452 1,912,681 
Never Delay 2 Existing 1 313,917 1,912,911 
ND Proposed 1 314,016 1,912,062 
ND Proposed 1 312,833 1,911,042 
Airstrip 1 Proposed 2 311,### 1,910,### 
Belmopan 1 Proposed 2 309,### 1,908,### 
Eagle 1 Proposed 3 310,### 1,908,### 
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Figure A1 �± 2: Never Delay section of Phase 1 property map with existing and planned 
(by approximation only) appraisal wells indicated. Note that actual roads do not 

necessarily follow survey plan. Landowner names have been omitted for privacy reasons. 
See 1:25,000 fold out map (in hardcopy versions of this document) for property 

boundary details in phases 2 and 3.  
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A1.3 Project Activities in the Development of Oil Resources from the ND field 

A1.3.1. Seismic Surveys 

Seismology refers to the study of how energy, in the form of seismic waves, moves 
through the earth's crust and interacts differently with various types of underground 
formations. Although initially used to detect and record earthquakes, this technology is 
being applied to the petroleum industry and is used to help locate underground oil 
formations. 

The basic concept of seismology is simple. As the earth's crust is composed of different 
layers, each with its own properties, energy (in the form of seismic waves) traveling 
underground interacts differently with each of these layers. These seismic waves, 
emitted from a source, will travel through the earth, but also be reflected back towards 
the source by the different underground layers. It is this reflection that allows for the 
use of seismology in discovering the properties of underground geology. Geophysicists 
are able to artificially create vibrations on the surface and record how these vibrations 
are reflected back to the surface.  

An analogy that makes intuitive sense is that of bouncing a rubber ball. A rubber ball 
that is dropped on concrete will bounce in a much different way than a rubber ball 
dropped on sand. In the same manner, seismic waves sent underground will reflect off 
of dense layers of rock much differently than extremely porous layers of rock, allowing 
the geologist to infer from seismic data exactly what layers exist underground and at 
what depth.  

In practice, using seismology for exploring onshore areas involves artificially creating 
seismic waves, the reflection of which are then picked up by sensitive pieces of 
���‹�µ�]�‰�u���v�š�� �����o�o������ �^�P���}�‰�Z�}�v���•�_�U�� �]�u�������������� �]�v�� �š�Z���� �P�Œ�}�µ�v���X�� �d�Z���� �����š���� �‰�]���l������ �µ�‰�� ���Ç�� �š�Z���•����
geophones are then transmitted to a seismic recording truck, which records the data for 
further interpretation by geophysicists. Figure A1-3 shows the basic components of a 
seismic survey. The source of seismic waves (in this case an underground explosion) 
creates vibrations which reflect off of the different layers of the earth, to be picked up 
by geophones on the surface and relayed to a seismic recording truck to be interpreted 
and logged. 
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Figure A1- 3. Seismic study.  Source: Kansas Geological Survey. 
 

In the early days of seismic exploration, seismic waves were created using large 
dynamite charges. These carefully planned explosions created the requisite seismic 
waves, which were then picked up by the geophones, generating data to be interpreted 
by geophysicists, geologists, and petroleum engineers. Nowadays, as the result of 
technological advances, the explosive charges needed have become much smaller. Also, 
non-explosive seismic technology is used to generate the required data. This non-
explosive technology usually consists of a large heavy wheeled or tracked vehicle 
carrying special equipment designed to create a large impact or series of vibrations. 
These impacts or vibrations create seismic waves similar to those created by dynamite. 
�/�v�� �š�Z���� �^���]�P�]�‰�µ�o�•���_�� �š�Œ�µ���l�� �•�Z�}�Á�v�� �]�v��Figures A1-4 and 5; the large piston in the middle is 
used to create vibrations on the surface of the earth, sending seismic waves that are 
used to ge�v���Œ���š�����µ�•���(�µ�o�������š���X���^�]�u�]�o���Œ���À���Z�]���o���•�����Œ�������o�•�}���l�v�}�Á�v�����•���^�s�]���Œ���•���]�•�_ 
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Ultimately, the purpose of this survey is to find geological formations known as 
�^���v�š�]���o�]�v���•�_�� �š�Z���š�� �‰�}�š���v�š�]���o�o�Ç�� �����š�� ���•��
�^�š�Œ���‰�•�_�� �(�}�Œ�� �Z�Ç���Œ�}�����Œ���}�v�•�� �~Figure A1-
6). 

 

 
 
 

 
 

Chronology of a Seismic Survey  

�x The landowner and/or occupant is approached by a seismic company or its agent 
with the intention of negotiating a permit. 

�x Access routes are established. Gates are designated for use and/or fences are 
cut. The seismic company is responsible for the repair of the fences, but may 
contract with the occupant for their repair. 

�x The proposed seismic lines are positioned across the properties using laths or 
other approved material as markers. Note: The use of wire pin flags is no longer 
permitted unless written consent is provided. 

�x Seismic lines are cleared of brush using a method authorized by the landowner. 

�x Markers (e.g., flags) are measured out and placed along the length of each 
seismic line. Each marker is surveyed to determine its horizontal and vertical 
position. This surveying procedure is referred to as chaining. 

�x If the project uses dynamite as an energy source, drilling is conducted at each 
designated source marker. A dynamite charge, with a length of cap wire 

 
 

Figures A1-4 and 5. "Digipulse" trucks 

Figure A1-6. Anticline showing gas and oil 
reserves. Source: Kansas Geological 
Society. 
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attached, is loaded down each hole. A regulation hole plug is inserted to the 
regulated depth and the additional drill cuttings are stamped into the hole and 
spread on the surface. 

�x The seismic crew then lays out cable and plants geophones on the surface 
according to the markers placed by the survey crew. 

�x The recording of the seismic line is conducted by detonating each shot hole in 
sequence (dynamite survey) or by positioning source equipment (vibrators) on 
the seismic line and applying that type of surface energy in sequence. The energy 
waves, reflected back by the subsurface formations, are picked up by the 

geophones and relayed to the 
recording truck.  

�x After recording, the seismic line 
crew picks up the cable, 
geophones, markers, laths and 
refuses left by their operations. 
The cap wire is cut at ground 
level. 

�x Any shot holes that blow out 
must be re-plugged. 

An agent returns to pay any 
outstanding fees and compensation 

for damage, according to the terms of the permit(s). The agent is also supposed to 
acquire a release from the owner and/or occupant. Damage can include crop loss, 
rutting and fence repairs.  

 

A1.3.2. Site Preparation 

The construction phase principally serves to prepare the site for the production phase 
and involves components such as road infrastructure and consolidation of the well pads, 
as well as pipeline installation, between the individual Never Delay Wells and local 
storage, if such option is viable. This viability depends on the quantities and qualities of 
the crude oil in the various wells. Should the quality differ between wells, mixing of light 
crude with other classes is not desirable; hence individual storage will be required. The 
production phase involves the actual exploitation of the crude oil and bulk storage. This 
phase potentially includes sub-phases such as site enhancement and site management. 
The last phase is limited to the termination of the project and refers to the removal of 
portions of or the entire infrastructure from the site (depending on the wishes of the 
landowner).  

In general terms the following components are typical: 

Figure A1-7. Geophone 
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a. Road Access -BNE will make provisions for the construction of a road access to 
each individual well site. With the location of the additional exploration wells not 
identified, the amount of road construction cannot be foreseen at this stage. 

Road access works can also include improvement of existing junctions. 

b. Well Pads - The construction of the well pad or drilling pad requires the 
clearing of land to facilitate the process. Typically the new BNE wells drilled 
require, on average, a 230 x 300 ft (70x90 meters, about 0.63 ha or about 1.6 
acre) to be cleared and leveled. Construction of the drilling pad involves the 
spreading or compacting of 10-12 inches of stone covered by two layers of 
compacted gravel. The drilling rig is then placed on the drill pad. 

After drilling and testing has been completed the same well pad will be used to 
install the well head and associated equipment, e.g. pump (see picture of KUDU 
pump: Figure A1-8). For this purpose a roughly 115 x 115 feet (35 x 35 m) portion 
of the disturbed well pad is used to set up the piping, tanks, and production 
equipment. Additional area of the pad will also be used as a turnaround area 
used for inspection and maintenance equipment. See also Table A1-1. 

�x c. Energy generation �t A mobile diesel generator will provide energy to the site 
in the form of a 100 kVA three Phase engine. The drilling rig will supply energy 
via its own engine. The diesel generator will be working throughout the drilling 
Phase and part of the production process. The energy needs for the sites are as 
follows: 

o Never Delay Wells 1 & 2 �t A maximum of 25 kW (25,000 watts) will be 
used at each well site with both sites being serviced by caterpillar 
generators of 60 kW. The pumps on both wells are 25 hp each  

o Never Delay Central Storage Site �t A maximum of 35 kW is expected 
to be used at this site.  It is presently being serviced with the 
caterpillar gen of 100 kW listed above. 

d. Water supply �t Water to be utilized at the drill sites will be taken by water 
trucks. Second option would be to take water from a local well that BNE will drill 
since water is available at shallow depths. 

e. Waste production �tWaste produced on site and ranges from domestic solid 
waste to produced water (water as a byproduct of the drilling). The latter will be 
re-�]�v�i�����š������ �]�v�� �}�v���� �}�(�� ���E���>�[�•�� ���Æ�]�•�š�]�v�P�� ���]�•�‰�}�•���o�� �Á���o�o�•�U�� �‰�}�š���v�š�]���o�o�Ç�� �š�}�}�� ���š�� �Eever 
Delay (ND) if one of the exploration wells turns out dry.  
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Figure A1 �± 8. �³�.�X�G�X�´���3�X�P�S���D�V���L�Q�V�W�D�O�O�H�G���R�Q���W�K�H���1�'���Z�H�O�O�V 

 

f. Well Pumps �t As production pressure drops, the BNE wells will be in need of a 
pump to pressurize both the well and the local pipeline if applicable. With this in 
mind, BNE will make provisions, at each site, for the eventual installation of a 
pump. Most likely all wells will need this. See Figure A1-8. 

g. Security �t BNE will have in place 24 hr security services when drilling plus 
notices and warning signs at the well sites. During production, perimeter fence 
will encircle the proposed well sites. 

See figures A1-11, 12 & 13 for a typical layout of a drilling pad. 
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A1.3.3. Drilling 

The majority of wells will be drilled by a rotary rig. These rigs are powered by diesel 
engines. During drilling, the mast of a rotary rig extends from 80 to 100 feet in height. 
Since drilling is a continuous operation until the total depth of the well is reached, the 
lights and engine noise from the rig are evident throughout the day and night. During 
drilling activities at Calla Creek, Cayo district on January 27, 2010 the following noise 
levels were measured: 

Table A1.2. Drilling Noise Levels (Calla Creek, Cayo 27/01/2010) 
Distance from drilling rig Noise level in dB 

25 m 71 dB 

50 m 58 dB 

100 m 48 dB 

150 m 48 dB 

 

Rotary rigs use a toothed, tricone cutting bit mounted on successive lengths of rotating 
drill pipe to drill the hole. A water-based mud is used as the circulating agent (i.e. 
bentonite clay). In a mud based system, pumps direct mud down the drill pipe, back up 
the hole, and out to the reserve pit where the rock fragments will settle.  

As the well is deepened, using one of the above methods, steel pipe called casing will be 
periodically cemented into the hole along its length to seal the rock formations and their 
native fluids from the drilling (and later producing) environment. Casing is installed in a 
manner that will protect fresh water zones and isolate other zones which contain oil, 
gas, and water. Casing is also used to seal off underground features, such as caves, 
cracks, fissures etc. 

Industry regulations require that the rig be equipped with blow-out preventers which 
are capable of preventing the hole from an uncontrolled flow in case a high pressure 
zone is encountered.  

During drilling and immediately after total depth is reached, a variety of testing devices 
are placed down the hole on a wire cable. These are used to determine rock 
characteristics and to ascertain the presence of hydrocarbons.  
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Figure A1-9: Pump on an oil well. Diagram courtesy of 
California Department of Conservation 

In the event of a commercial discovery, the drill rig 
is moved off the site and a smaller truck mounted 
(work-over) rig and two to three 500-barrel tanks 
are moved onto the site to begin the completion 
phase. Specialized trucks pump water or nitrogen 
mixed with sand or a mild acid into the well to 
fracture the producing formation to increase its 
flow rate. A large amount of the fluid volume that 
is pumped into the well �]�•�� �^�(�o�}�Á������ �������l�_ into the 
tanks that were brought on site. Completing the 
well usually begins shortly after the hole is drilled, 
but may be delayed for several weeks pending 
availability of equipment. 

The truck mounted completion equipment is 
typically removed from the site in one to three 
days. The tanks may remain for a longer period 
until the well is �^���o�����v������ �µ�‰�_�U that is, most of the 
injected fluid is recovered. 

 

Figure A1-10. Schematic presentation of well casing. 

 

Either during or shortly after the completion 
process, the production facility is constructed. At 
this time, the reserve pit is backfilled and the 
portion of drill pad not necessary for the 
production Phase is re-vegetated. Then the access 
road is often upgraded at this time to provide all-
weather, year-round access to the wellhead and 
production facility.  

After testing is completed and if there is a 
discovery that is commercially viable, the site will 
subsequently progress �t after updating the EMP 

and DMP �t to development and production. At this stage the drill pad footprint will be 
reduced to a surface needed for production installation and well work over. If 
unsuccessful, the drill pad will be restored to its original state; however, the original drill 
�‰�����������v���������o���(�š���]�v���]�š�•�����Æ�‰���v���������•�š���š�������š���š�Z�����o���v���}�Á�v���Œ�[�•���Œ���‹�µ���•�š�X�� 
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