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1. Executive Summary 
 

The fundamental focus of best practices should be to eliminate the need for permanent camps 
and roads in the jungle, by limiting processing facilities and permanent camps to the banks  
navigable rivers. Peruvian law requires the use of best practices in the design and operation of oil 
and gas projects. Internationally known projects in Peru, such as the Camisea Project, reflect 
some of the best practices that should be incorporated as standard practice in all future jungle oil 
and gas projects.  
 

In the case of the Camisea Project, no permanent camps are located outside the primary 
navigable river corridor, and there are no roads between remote production platforms and the one 
processing facility at Malvinas. The flowline between the Cashiriari production platforms and 
Malvinas, a distance of 33 km, follows a narrow, roadless right-of-way (ROW) using a low 
impact construction approach. This technique puts primary emphasis on preventive erosion 
control and manual work activities instead of typical heavy equipment methods.  
 

Advanced drilling techniques can greatly reduce surface impacts and eliminate the need for 
roads. Extended reach drilling (ERD), already in use inVenezuela, Colombia, and Argentina, 
allows wells to be drilled with a long subsurface horizontal displacement – as much as 10 km or 
more – from the drill site to the deposit. In Ecuador the government has proposed using ERD 
with a horizontal displacement of 8 km to reach a heavy oil deposit under a national park. An 
exploratory ERD well with 8 km of horizontal displacement was drilled by ConocoPhillips in the 
South China Sea in 1997. An exploratory ERD well with 5 km of horizontal displacement has 
been drilled in Argentina.  
 

The U.S. National Petroleum Council has identified ERD as a key component of sustainable 
drilling. The authors of this proposal include ConocoPhillips, Schlumberger, and Halliburton, 
among others. These companies have a significant presence in Peru. Many oil companies in Peru 
hire Schlumberger to design their oil and gas wells. 
 

Incorporating best practices does not impose substantially greater costs than building a 
conventional project. However, best practice advances in Peru and other Latin American 
countries are not resulting in use of these techniques as a general rule. Given the large number of 
pending oil/gas projects, best practices must be utilized to lessen environmental impacts and 
social conflicts. The following best practices should apply to new projects: 
 

• Construction of permanent roads and camps beyond the immediate vicinity of navigable 
 rivers is prohibited. 
• Use of ERD wells with horizontal displacement of up to 8 km is required to minimize 
 number of drilling/production platforms. 
• Minimum distance between drilling/production platforms is 15 km.  
• ROW width for any flowline or pipeline is limited to 13 meters or less. 
• Transport alternatives are limited to air and river methods.  
• Limits on air and river transport size and frequency of movement are required. 
• Maximimum use of remote sensing tools is required in the exploration stage.  
• Seismic testing is limited to areas with a high demonstrated probability of deposits. 
• Developers must submit a conceptual development plan that incorporates best practices – 
 and have plan approved by government – before starting exploration. 
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2. Introduction 
 
Jungle oil and gas projects are frequently proposed using design practicesthat have been 
remained relatively unchanged over decades. These projects use many closely spaced 
drilling/production platforms, many kilometers of roads and flow lines, and wide pipeline right-
of-way (ROW), up to 25 meters in width, opened with high impact heavy construction 
machinery. This would be typical of a project constructed in the 1960’s or 1970’s, similar to the 
Block 1AB and Block 8 projects in the Department of Loreto (Peru). These methods cause major 
long-term impact on the environment and on indigenous communities in the area. 
 

However, significant technical advances have occurred in the last two decades that have the 
ability to substantially minimize the environmental impacts of jungle oil and gas projects if they 
are employed. The most important development has been the commercialization of ERD drilling 
since the early 1990s. ERD makes it possible to reach oil deposits that are 8 to 10 km (or more) 
distant from a drilling rig. 
 

ERD has already been applied around the world, including in Venezuela and Argentina.  ERD 
has been proposed in Ecuador to reach a heavy oil reservoir within a national park. The routine 
use of ERD in Peruvian oil and gas projects would largely eliminate the justification for building 
roads between drilling/production platforms. The largest oil and oil service companies in the 
world, including ConocoPhillips, Chevron, Schlumberger, and Halliburton, already identify in 
their own technical assessments that ERD is a key component of a sustainable drilling project. 
 

The use of ERD can help reduce the overall costs of a project. The cost per well is higher for an 
ERD well than for a typical vertical or directional well. However, a project using ERD will 
consist of a mix of vertical, directional, and ERD wells drilled from the same platform.  Use of 
ERD eliminates the cost of additional drilling/production platforms, and also eliminates the cost 
of roads and flow lines that would have connected these additional platforms to the central 
processing stations. The specific geographic and geologic challenges of each project determine 
whether use of ERD would increase or decrease the overall cost. 
 

Another important development in Peru has been the use of a low impact pipeline ROW 
construcction technique, known as the  "green pipeline" technique, to minimize the ROW width 
for flow lines and pipelines. This technique focuses on preventive erosion control and maximum 
use of manpower in place of conventional heavy machinery. The ROW width achievable with 
this technique is half the width of a conventionally built ROW, and it is less expensive to 
construct. 
 

Current world oil prices put the cost issue into perspective. The market price of benchmark light 
crude oil has been above $100 per barrel (bbl) since early 2011. In contrast, the break-even 
production cost for new oil projects in the Peruvian jungle is about $20/bbl or less. This large 
difference between market value and the cost of production implies that the production of oil 
from jungle projects is highly profitable. 
 

The large difference between market value and production cost indicates that use of best 
practices in new Peruvian oil and gas projects will not significantly reduce the profitability of 
these projects. 



 October 2012  3 
 

3.  Institutional Framework – Peru 

3.1 Hydrocarbon Environmental Regulations 
 
Table 1. Environmental Protection Regulations for Hydrocarbon Development Activities, 

D.S. 015-2006-EM 
Article 40(a) 
 

Preference should be given to river or aerial means of access.  

Article 40(c) It is necessary to demonstrate that river or aerial means of transport are 
not possible before incorporating the construction of roads. 

Article 55 When a project may affect native or rural communities, the EIA will 
include the necessary measures to prevent, eliminate, or minimize 
negative environmental impacts. 

Article 67 The location of the drilling platforms and related facilities must be 
selected to result in the least possible movement of soil, taking into 
consideration geological and topographical conditions and access to the 
required areas. 

Article 76 The final disposal of produced water will be achieved by reinjection. The 
method and its technical characteristics, as well as the receptor formation 
(the reservoir), will be approved in the corresponding EIA. 

Article 83(c) [Pipeline] The operator shall design the installation of the pipeline taking 
into consideration the best posible technology. 

Supplementary 
Provisions,  
Secondary 

In preparing the EIA, procedures will be used that include current 
methodologies that are internationally accepted in the hydrocarbon 
industry, consistent with the protection of the environment and in 
accordance with recognized best techniques and environmental 
management. 

 

3.2  Environment – Protection of Natural Protected Areas 
 

SERNANP – Ministry of Environment (http://www.sernanp.gob.pe/sernanp/)  
  

The National Service of Areas Protected by the State (SERNANP) is a specialized technical 
public body under the Ministry of Environment, established on May 14, 2008 through 
Legislative Decree 1013, responsible for establishing and directing the technical and 
administrative criteria for conservation of Natural Protected Areas (NPA), and ensuring 
maintenance of biological diversity. SERNANP is the governing body of the National System of 
Natural Areas Protected by the State - SINANPE, and in its capacity as the technical and 
regulatory authority, conducts its work in coordination with regional governments, local 
governments, and property owners in recognized private conservation areas. 
 

Industrial projects of all kinds are prohibited in national parks, sanctuaries, and historical shrines. 
A complete list of NPA is available at: 
(http://www.sernanp.gob.pe/sernanp/archivos/biblioteca/mapas/ListaAnps.pdf).  
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3.3  Culture – Protection of Amazonian Peoples 
 
INDEPA – Ministry of Culture (http://www.indepa.gob.pe/indepa.php)  
 
The National Institute for the Development of Andean, Amazonian and Afro-Peruvian Peoples 
(INDEPA) was created in 2005 by Law No. 28495. It is the lead agency responsible for 
proposing and monitoring compliance with national policies. It coordinates with regional 
governments to execute projects and programs aimed at the promotion, advocacy, research and 
affirmation of the rights and development of Andean, Amazonian and Afro-Peruvian peoples. 
Among INDEPA’s core functions is the development and approval of policies, programs, and 
projects at the national level for the integral development of native peoples, and to also 
coordinate with regional governments on appropriate action to protect: 1)  biological diversity in 
Peru, and 2) the collective knowledge of indigenous peoples. INDEPA also studies the customs 
of Andean, Amazonian and Afro-Peruvians peoples to support formal recognition and as a basis 
for establishing new laws. The functions of INDEPA were granted to the Ministry of Culture by 
Supreme Decree 001-2010-MC. This action raised INDEPA to the ministerial level and 
established its authority to protect the interests of Andean, Amazonian and Afro-Peruvian 
peoples. The Ministry of Culture now has a Vice Minister of Interculturality and a specialized 
National Institute of Andean, Amazonian and Afro-Peruvian peoples. 
 

3.4  Prior Consultation – Indigenous Peoples 
 
Table 2. Law of the Right of Prior Consent by Indigenous and Native Peoples, Recognized 

in International Labour Organization  Agreement 169, September 2011 
Article 1 Objective of the law 

This law develops the content, principles and procedures of the right to prior 
consent with indigenous or native peoples regarding legislative or 
administrative measures that affect them directly. It is interpreted in 
conformity with Peru’s obligations under Agreement 169 of the International 
Labour Organization (ILO), ratified by Peru through Legislative Resolution 
26253. 

Article 3 Purpose of the consultation 
The purpose of the consultation is to reach an agreement or consent between 
the state and indigenous or native peoples regarding legislative or 
administrative measures that affect them directly, through intercultural 
dialogue to ensure their inclusion in the State’s decision-making practices and 
in recognition of their collective rights. 

Article 15 Decision 
The final decision on the approval of the legislative or administrative measure 
is up to the corresponding government agency. This decision must be duly 
substantiated; it must involve an assessment of the views, suggestions, and 
recommendations raised by indigenous or native peoples during the dialogue 
process, and an analysis of the impact that the adoption of a particular measure 
would have with respect to indigenous people’s collective rights that are 
constitutionally recognized in treaties ratified by Peru. 
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The agreement between the State and indigenous or native peoples, as a result 
of the consultation process, is binding on both parties. In the event that no 
agreement is reached, it is incumbent on state agencies to take all necessary 
measures to ensure the collective rights of indigenous or native peoples and the 
rights to life, integrity, and full development. The resulting decisions that arise 
from the consultation process are binding in executive and judicial terms. 

Supplementary 
Provisions, 
Primary 

For the purposes of this law, the Vice Ministry of Interculturality in the 
Ministry of Culture is considered the specialized technical body on indigenous 
issues, granted with executive powers. 

 
 
Table 3. Regulation of Public Participation in Hydrocarbon Activities, DS 012-2008-EM 
Article 6 Development of processes overseen by Perupetro 

At the beginning of the negotiation process, or during and prior to the submission 
of the draft contract to the Ministry of Energy and Mines (MINEM), Perupetro 
must inform through its website and through communications to representatives 
of regional governments and organizations representing local affected populations 
in areas where the activity will be developed, the following: 

a.   List of contracts under negotiation or consideration indicating the starting 
date; 

b.   Map of the Blocks; 
c.   Interested oil companies; 
d.   Criteria for the selection of companies. 

 

At the beginning of the process of negotiation, Perupetro should hold Public 
Forums with the objective of learning about local perceptions of the project to be 
executed. The information generated will be forwarded to the Registry of 
Proceedings of the MINEM General Directorate of Energy-Related 
Environmental Affairs (DGAAE). Also, once Perupetro signs the Exploration 
and/or Development Agreement for hydrocarbons, it must inform, by means of 
the Public Forum(s), the following: 
 

a.  Oil companies awarded the contract(s); 
b.  Number of the Supreme Decree(s) authorizing the execution of the  

 contract(s); 
c.  Criteria used for rating the companies; 
d.  Type of contract used, if applicable; 
e.  Map of the contract area (Block); 
f.  Development programs; 
g.  In the case of the Public Forum, Perupetro will introduce the contractor to 

the people in the affected area of influence. 
 

Article 7 Coordination with other entities 
Perupetro will report to the Natural Resources Institute (INRENA) and INDEPA, 
or its equivalent, about the negotiations. 
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Article 8 About the public forums 
8.1  Perupetro must inform the affected populations about: 1) the different aspects 

of the signed contract, and 2) the hydrocarbon activities to be undertaken. 
The contractor will pay the expenses of conducting the forums, except for the 
cost of transport and meals for government representatives. 

8.2  In the event that in the contracted Block there is evidence of the presence of 
Indigenous Peoples in Voluntary Isolation and/or of Initial Contact, INDEPA 
or its equivalent will participate in the public forums. 

 

3.5  Ministry of Energy and Mines and the Environmental Impact 
 Assessment 
 
The DGAAE is in charge of overseeing the Environmental Impact Assessment (EIA) process for 
oil and gas projects. The sequence of steps in the evaluation of proposed oil and gas projects, 
from the signing of contracts by Perupetro to the approval of the EIA by MINEM, is shown in 
Figure 1. 
 

Figure 1. Evaluation Timeline – Hydrocarbon Projects in Peru1 

 

                                                           
1 Iris Cardenas, General Director – MINEM/DGAAE, Rules of Participation in the Oil Sector, Analysis of the 
Processes Developed to Date, presented at the 2nd Independent Monitoring Forum, jointly organized by E-Tech 
International and the Regional Government of Cusco, Cusco, Peru, May 19, 2010. 
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4.  Granting of Oil and Gas Concessions 

4.1  Role of Perupetro 
 
Perupetro – mission statement (http://www.perupetro.com.pe/wps/wcm/connect/perupetro/site)   

 
To promote and monitor the activities relating to the exploration and development of 
hydrocarbons in Peru, aligning the interests of the state, community, and investors within a 
framework of social and environmental respect, as a means to  contribute  to sustainable 
development in Peru. 

4.1.1  Exploration and Development Contracts  
 
The Hydrocarbons Law was enacted as Law No. 26221 on August 19, 1993, taking effect on 
November 18, 1993. This law is intended to promote investment in the exploration and 
development of hydrocarbons, and is the basis for the creation of Perupetro as a State enterprise. 
This entity, representing the State, negotiates and monitors hydrocarbon contracts. It also 
commercializes, through third parties operating under free market principles, oil and gas 
production from concession areas. 
 
In addition, Law No. 26221 provides that the exploration and development of hydrocarbons will 
be made in the form of License Agreements and Service Contracts or other contract types 
authorized by MINEM, which are governed by private law and, once approved and signed, may 
be modified only by written agreement between the parties. The amendments must be approved 
by Supreme Decree. 
 

4.1.2  Natural Protected Areas and Activities by the Hydrocarbon Sector  
 
In accord with Supreme Decree 003-2011-MINAM, to conduct hydrocarbon activities within 
protected areas, it is necessary to request Prior Technical Review by SERNANP at two points in 
the evaluation process: 
 

 Determination of Compatibility: processed by Perupetro  
 Favorable Prior Technical Review: processed by DGAAE 

 
This Prior Technical Review is performed for Natural Protected Areas under national jurisdiction 
and associated buffer zones, as well as for Regional Conservation Areas. 
 
Perupetro cannot submit to MINEM the project contract for a selected concession if it does not 
have a determination of  compatibility from SERNANP. 
 

The DGAAE cannot approve the EIA if it does not have a Favorable Technical Review from 
SERNANP. 
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4.2  Establishing Expectations at the Concession Award Stage 
 
The concession applicant must be aware from the beginning that s/he is subject to several 
requirements that directly affect the design of the project. A review of these key requirements is 
presented in Table 4. These requirements make clear generally that a given project should have 
little impact on the jungle and its inhabitants, without describing with specificity the technical 
project design elements. 
 

Table 4. Summary of Key Requirements 
Regulation, Environmental Protection, Hydrocarbon Activities, DS 015-2006-EM 
Article 40(a) 
 

Preference should be given to river or aerial means of access.  

Article 40(c) It is necessary to demonstrate that river or aerial means of transport are not 
possible before incorporating the construction of roads. 

Article 55 When a project may affect native or rural communities, the EIA will include the 
necessary measures to prevent, eliminate, or minimize negative environmental 
impacts. 

Article 67 The location of the drilling platforms and related facilities must be selected to 
result in the least possible movement of soil, taking into consideration 
geological and topographical conditions and access to the required areas. 
 

Article 83(c) [Pipeline] The operator shall design the installation of the pipeline taking into 
consideration the best posible technology. 

Rights Act - Prior Consultation with Indigenous Peoples 
Article 3 The objective of the consultation is to reach an agreement or consensus between 

the State and indigenous or native peoples regarding legislative or 
administrative measures that affect them directly, through intercultural 
dialogue.  

 

5.  Cost-Benefit of a New Oil or Gas Project  
 
As shown in Figure 2, the market price of light crude oil has been above $100 per barrel (bbl) 
since early 2011 (except for one month).  The market price of heavy crude oil is somewhat lower 
than light crude oil. However, the cost of production in the Peruvian jungle is around $20/bbl or 
less.  
 
In the case of Block 67, for example, the concession-holder Perenco will produce approximately 
217 million barrels during the first 20 years of production.2 The company estimates that its total 
capital investment will be $1.339 billion dollars.3  
 

                                                           
2 Perenco, Estudio de Impacto Ambiental para la fase de desarrollo del Lote 67A y 67B, February 2011, p. I-IV-28. 
Table no. 4.1 Production forecast by field - Block 67, total production (20 years) = 217 million barrels. 
3 MINEM Report No. 001-2012-MEM-EPA/MMR, Status of EIA Requirements for Blocks 67A and 67B, January 
17, 2012, p. 12. 
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Figure  2. Market Price of Light Crude Oil, 2011 - 20124 

 
 
The total capital investment divided by the estimated total production of Block 67 results in a 
cost of production of: $1.339 billion ÷ 217 million barrels = $6/bbl. The cost of financing could 
double the initial capital cost estimate, such that the total capital cost with financing costs 
included per barrel of oil produced would be: (2 × $1.339 billion) ÷ 217 million barrels =  
$12/bbl.5 In other words, the cost of recovering the investment, including financie charges, 
would be in the range of $12/bbl (in 2012 dollars).  
 
The number of permanent personnel working during the Block 67 production phase is estimated 
by Perenco at 380.6 Perenco indicates that half of these permanent employees will be local 
people. If the assumed average annual cost per worker is $30,000 (in dollars, which includes 
salary, benefits, etc.), the overall cost of permanent employees will be approximately $1/bbl.7 
 
The cost of production per barrel would reach $ 13/bbl without taking into account non-
personnel related operating and maintenance (O&M) expenses. These expenses consist of: fuel 
for the electricity supply, air transport, river transport, vehicles, spare parts for wells, machinery, 
and food and lodging for personnel. These expenses represent a significant cost. However, it 
would be difficult to foresee a situation where Perenco would spend more than $70 million per 
                                                           
4 WTRG forecasts: http://www.wtrg.com/daily/brentcrudeoilprice.html.  
5 For example, the capital recovery factor at an interest of 7 per cent and a term of 20 years = 0.0944. The total 
capital recover cost per year for Block 67 would be: $1.339 billion × 0.0944 = $126 million per year. Over 20 years, 
this would be: $126 million/year × 20 years = $2.520 billion, almost double the initial investment of $1.339 billion.  
6 MINEM Report No. 001-2012-MEM-EPA/MMR, Status of EIA Requirements for Blocks 67A and 67B, January 
17, 2012, pp. 12-13. 
7 380 workers × $ 30,000/year = $11,400,000. The annual average production will be about: 30,000/bbl × 365 
day/year = 10,950,000 bbl/year. Therefore, the cost per barrel of personnel costs will be: $11,400,000 ÷ 
10,950,000/bbl = $ 1.04/bbl. 
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year O&M expenses. This is what the company would need to spend annually to reach an O&M 
expense level of $ 7/bbl. Assuming a maximum O&M expenditure of $7/bbl, the overall Block 
67 cost of production per barrel would be in the range of $20/bbl.  
 
It is likely that the actual production cost for onshore Block 67 would be somewhat less than 
$20/bbl. A report prepared in the U.S. in 2010 on the economic viability of new offshore oil 
projects, entitled "The Economics of Allowing More U.S. Oil Drilling," forecast that the cost of 
production for a new offshore project varied between $17 and $21/bbl.8  
 
In contrast to a production cost of around $20/bbl, the market price of oil has been above $100 
per barrel since the beginning of 2011 and above $80/bbl for nearly four years.9,10  The market 
value of the oil produced in Block 67 can reasonably be expected to be 4 to 5 times the 
production cost. 
 
Even if the use of best practices in the case of Block 67 incrementally increased the overall 
project capital cost, for example by $1 to $2/bbl, revenue would still remain in the range of 4 to 5 
times the production cost. Any new project in the Peruvian jungle should be very profitable. 
 
 

6.  Current Projects in Peru that Minimize Impacts 
 
Pluspetrol is the operator of the upstream component of the Camisea Project. The upstream 
component includes production wells in Blocks 56 and 88, and the Malvinas Gas Plant located 
on the banks of the Urubamba River. See Figure 3. The production platforms operate without 
permanent camps in both Blocks 56 and 88.  
 
Flowlines carry wet gas from the production platforms to the Malvinas Gas Plant along roadless 
ROWs. The Cashiriari-Malvinas flowline was built with the low impact “green pipe” technique 
and has a ROW width of 13 meters on average. The total length of this flowline is 33 km.11 
Although ERD was not used in either Block 56 or Block 88, which would have substantially 
lessened the environmental impact of well development in these blocks, the techniques used are 
improvement significant advancement over the 1960s- and 1970s-era design of the Block 1AB 
and Block 8 oilfields. 
 
  

                                                           
8 The economics of allowing more U.S. oil drilling, Energy Economics 32, 2010. 
9 U.S. Energy Information Administration, Annual Energy Outlook 2011, Table 1, April 2011. 
10  The price has been above $80 per barrel except for a few months in late 2008 and early 2009. 
11 Gabriel Amores, et al  – INMAC Peru S.A., Un Desafío en Obras Lineales Sustentables en Ambientes Sensibles: 
Proyecto Malvinas – Cashiriari, paper EHS-1-GA-43, VI INGEPET 2008 (Lima, Peru), October 2008. 
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Figure 3. Blocks 56 and 88 – No Permanent Camps or Roads 

 
There are existing crude oil flowlines as long as 70 km.12 In the Peruvian Amazon, there is a 
navigable river within 50 km of any point within current and planned concessions in most cases. 
This phenomenon is shown in Figure 4 for the Department of Loreto in northern Peru. 
 
Figure 4. Relationship of Oil Concessions to Navigable Rivers in Department of Loreto13 

 

                                                           
12 Jaeyoung Lee, P.E., Introduction to Offshore Pipelines and Risers, 2009. “The longest oil subsea tieback flowline 
length is 43.4 miles (69.8 km) from Shell’s Penguin A-E.” 
13 Map prepared by Dr. Clinton Jenkins, September 2012. Yellow sections of rivers are navigable year-round. 
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7.  The Sub-Andes Heavy Oil Belt 
 
There are deposits of light and heavy oil, dry gas, and wet gas in Peru. The location of the 
"heavy oil belt" in South America and Peru is shown in Figure 5. Perupetro has already awarded 
many concessions in the heavy oil belt in Peru. These blocks include Blocks 39, 67, 121, 123 and 
129, among others. 

 
Figure 5. Sub-Andes Heavy Oil Belt (includes Peru Blocks 39, 67, 121, 123, and 129) 

 

8.  Best Practices  
 
Regulation D.S. 015-2006-EM, Article 40(c) limits the transport options serving jungle oil and 
gas projects to marine and aerial means. To meet this limitation, drilling rigs and central 
processing stations would need to be located near navigable rivers to eliminate or minimize the 
need to construct roads. In cases where the deposit is far from a navigable river, flow lines would 
be constructed from the isolated production site(s) to a central processing station located on the 
bank of the nearest navigable river. This strategy would eliminate intensive continuous 
operations, such as central processing stations that require permanent camps, in the jungle. 
 

Maximum use of ERD  would be necessary to avoid locating drilling platforms close together 
and creating a justification for building interconnecting roads. Article 67 states that drilling 
equipment and related facilities must cause the least possible movement of soil. Article 67 
reinforces the need to maximize the use of ERD to minimize the footprint of drilling operations. 
Article 83 (c) requires the operator to design pipelines using the best technology possible.  
 
Collectively these requirements create a clear framework forthe design and operation of a new 
oil and gas project in the Peruvian jungle. In the case of new concessions up for bid, this clear 
framework needs to be understood by potential bidders from the beginning to avoid 
misunderstandings and conflict at later stage in the process. 
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8.1   Extended Reach Drilling (ERD) 
 
ERD has already been used throughout the world, including in the heavy oil belt to the east of 
the Andes. The oil industry has endorsed the use of ERD as a requirement for sustainable oil 
fields. The U.S. National Petroleum Council,  in its Report 2-23: Sustainable Drilling of Onshore 
Oil and Gas Wells, September 2011, identifies ERD as a key component of a sustainable oil 
project.14 This National Petroleum Council report was prepared by representatives of 
ConocoPhillips, Chevron, Schlumberger, and Halliburton, among other companies. 
ERD is utilized to drill both exploration and production wells.  
 
The use of ERD provides the opportunity to create a large separation between drilling platforms,  
up to 15 km or more. This degree of separation between platforms in the replicate  to a 
substantial degree the separation between platforms in modern offshore projects. 
 
It is common for oil companies in Peru to speak of replicating the offshore platform concept in 
the jungle to minimize impacts. For example, Perenco said in its EIA for Block 67, located in the 
jungle near the border with Ecuador:15  
 

 
Philosophy for development - Block 67 areas will be developed under a system of satellite 
platforms (offshore type) with a series of wells on a single platform, reducing the number of 
platforms to be built and the area occupied. This similarly signifies that there is less affected 
area. 
 
However, Perenco intends to install platforms for drilling/production with a separation of only 
1.5 km.16 It would be unusual for new offshore platforms to be so closely spaced.  
 
Directional drilling is a technology that dates back to the 1950s. ERD is a form of advanced 
directional drilling. The first ERD wells were drilled in the late 1980s.17  
 
A major motivation for the development of ERD was public concern over oil spills. There was a 
major oil spill from a marine production platform off the coast of California in 1969 that caused 
substantial environmental damage. One result was a generalized rejection by the local population 
of oil production from marine production platforms. For a time immediately after the 1969 spill, 
the state government prohibited the drilling of new wells from the offshore platforms. The 
construction of new offshore marine platforms became much more controversial in the wake of 
the oil spill. Utilizing ERD from existing marine platforms off the California coast allowed 
                                                           
14 National Petroleum Council North American Resource Development Study,  Paper #2-23 
Sustainable Drilling of Onshore Oil and Gas Wells, prepared by the Technology Subgroup of the Operations & 
Environment Task Group, September 15, 2011, p. 7. 
15 Perenco, Estudio de Impacto Ambiental para la fase de desarrollo del Lote 67A y 67B, February 2011, pp. I –IV- 
24. 
16 Informe No 001-2012-MEM-AAE/MMR, Asunto: Levantamiento de Observaciones del EIA para el Proyecto 
Fase de Desarrollo de los Lotes 67A y 67B, 17 January 2012, p. 8. “According to the production model for the oil 
deposits (Paiche, Dorado and Piraña), the production platforms have been spaced, on average, 1.5 km apart, while 
the horizontal displacement of the directional wells to be used will be on average about 0.5 km.”  
17 K&M Technology Group, Drilling Design and Implementation for Extended Reach and Complex Wells, 3rd 
Edition, 2003, p. 10. 
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drilling to continue without creating the controversy that a new platform would have generated.   
Twenty years ago ExxonMobil, in cooperation with the state of California, proposed a project 
consisting of 60 to 80 ERD wells from the coast to offshore oil deposits.18 Already at that time 
Unocal had drilled an ERD well from an offshore platform off the California coast with a 
horizontal displacement of 5 km. Ultimately the ExxonMobil ERD project was not constructed.19 
However, the proposed project makes clear that ExxonMobil considered an exclusive reliance on 
ERD wells to be technically and economically feasible 20 years ago.   
 
The technical definition of ERD is a well with a horizontal displacement that is at least twice the 
vertical depth. A comparison of the horizontal displacement of directional wells and ERD wells 
is presented in Figure 6. Directional well are shown in the top graphic, with the drilling platform 
located on an artificial island. ERD wells are shown in the lower graphic, extending from the 
land-based drilling platform to the deposit without the need for an artificial island. 
 

Figure 6. Comparison of the Trajectories of Directional Wells and ERD Wells 20 

 

                                                           
18 California State Lands Commission, Onshore Exploration and Development of California Offshore Resources 
Through Extended Reach Drilling, IAPD/SPE 27526, February 15, 1994, p. 881 and Figure 6, p. 887.  
19 La industria petrolera optó por perforar pozos ERD desde las plataformas marítimas existentes.  
20 Schlumberger - Oilfield Review, Extended-Reach Drilling: Breaking the 10 km Barrier, winter 1997.   
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       Figure 7. ERD world record, 12.4 km21 
Advances in drilling technology allow the 
horizontal distance from a drilling rig to the oil 
reservoir to be more than 12 km22. The world 
ERD horizontal distance record is a well 
drilled 12.4 km (40,320 feet) from an offshore 
platform located off of Qatar in 2008, as shown 
in Figure 7. A horizontal distance of 8 km 
would be common in the world of ERD. 
However, the current and proposed drilling in 
Peru is limited to use of directional wells with 
relatively short horizontal displacements. 
 

8.2  ERD in Other Countries 

8.2.1 ERD Exploration Wells 
 

In 1997 ConocoPhillips drilled an exploration well with a horizontal displacement of 8 km from 
an offshore platform in the South China Sea. The 8 km horizontal displacement set a world 
record at the time the well was drilled.23 ConocoPhillips hit the desired oil deposit on the first 
attempt. However, the company did not know if it was going to hit the target while drilling due 
to the lack of information on the geological stata along the well trajectory. For that reason 
ConocoPhillips developed a back-up plan, if the first attempt to reach the deposit was 
unsuccessful, to use the original wellbore to a point near the desposit and then use a sidetrack out 
of the wellbore to reach the deposit.24  
 

YPF Argentina drilled a exploratory ERD well in the Loma La Lata production area in the 
Neuquén Basin in 2008. The well had a horizontal displacement of  5 km.25 The well has a 
vertical depth of about  9,000 feet (2,824 meters). The natural gas deposit being explored lies 
under the Lake Los Barriales. Old seismic data was available for the area. The Neuquén Basin is 
the principal natural gas production zone in Argentina. 
 

Halliburton and the French oil company Total have conducted an ERD exploratory drilling 
program in the Tierra del Fuego region of Argentina.26 The exploratory wells have horizontal 
displacements of approximately 4 km.  

                                                           
21 40,320 feet = 1 km/3,250 pies × 40,320 pies = 12,4 km. 
22 Energy-Pedia News, Qatar: Schlumberger technology breaks world record for extended reach drilling, June 10, 
2008. 
23 Zhang Ming Jiang, Zhang Wu Nian – CNOOC, Critical Aspects Experiences in Drilling a World Record 
Extended Reach Well in the South China Sea, SPE 50876, November 1998, p. 1. 
24 Phillips Petroleum Company United Kingdom Ltd., Unique Aspects Encountered Drilling a Record-Setting 
Extended Reach Well in China, presented at 1998 Offshore Technology Conference, May 4, 1998, pp. 541-542. 
25 Latorre Borja – YPF, Bórquez Carlos, et al – BJ Services, Logistics and Design Considerations when Cementing 
Large Casing Strings in Extended, Deviated Wells: A Case History, paper SPE 122405, 2009 SPE Latin American 
and Caribbean Petroleum Engineering Conference, Cartagena, Colombia, May 31 – June 3, 2009. 
26 Halliburton & Total, Combining Latest Technologies Enables Successful Completion of ERD Exploration 
Project Off the Coast of Tierra del Fuego: Best Practices From a Case Study, presented at 2007 Offshore 
Technology Conference, paper OTC 18927, Figure 1, Aries-PH2 Well Profile, April 30, 2007.   
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Occidental Petroleum drilled an exploratory ERD well in Colombia in 2011, the Caño Rondon 
Este-1 well. The well was drilled in the area known as the Llanos Orientales near the Venezuelan 
border.27,28  
 
Numerous exploratory drilling projects using ERD wells have been proposed in California. One 
project consists of at least one exploratory ERD well from an offshore platform..29  
 
In another case in California, an oil company proposed drilling a single exploratory ERD well 
from the coastline to an undersea oil deposit, followed by a production phase consisting of up to 
35 ERD wells drilled from the same point on the coast.30 This proposed project was put to a 
popular vote by the affected community, Carpinteria, California, in May 2010. The residents 
rejected the project 70 percent to 30 percent, despite the proposed use of ERD exploration and 
production wells.31  
 

8.2.2 ERD Production Wells    
 
The French oil company Total drilled a series of ERD wells in the Tierra del Fuego region of 
Argentina beginning in 1997.32 These ERD wells reach from the coastline to oil deposits more 
than 10 km offshore.  33  
 
Horizontal wells are in use in the Girasol production area in Colombia, operated by Mansarovar 
Energy, located in the Valle del Magdalena Medio Basin. The deposits in the Girasol production 
area consist of 11 y 13o API heavy crude oil. The horizontal-to-vertical ratio of these wells is in 
the range of 2:1.34  
 
The Petrocedeño project in Venezuela, located in the Orinoco heavy oil belt, has been drilling 
ERD wells for years with a horizontal to vertical length ratio of about 4:1.35 In addition, steam is 
                                                           
27 InterBolsa, Reporte Mensual de Pozos Exploratorios, Colombia – Petróleo, Estado de los Pozos a Octubre de 
2011, 17 de noviembre de 2011. “Es importante destacar el primer pozo exploratorio perforado en 2011 por 
Occidental Petroleum (Caño Rondon Este-1), localizado cerca al campo Caño Limón y a la frontera con Venezuela 
en la parte norte de la cuenca de los Llanos.” 
28 C.V. Andy Brehm, Senior Drilling Engineer, Americas, Oxy, January 2011 – July 2011, Drilling advisor for 
extended reach exploration well in Colombia using 2000 hp land rig. 
29 Venoco, Inc. letter to U.S. Minerals Management Service,  Cavern Point Unit, OCS Leases P02010 and P0527, 
Santa Barbara Channel Offshore California, April 20, 2004, p. 4 of 5. “Venoco would drill at least on extended 
reach exploration well from Platform Gail.” 
30 City of Carpinteria, Notice of Preparation for the Venoco, Inc. Paredon Project Scoping Document, May 25, 
2006,, p. 10. 
31 NBC Los Angeles, Rejected: Carpinteria Oil Drilling Measure, June 9, 2010.  
32 Total Austral S.A., Extended Reach Drilling at the Uttermost Part of the Earth, SPE 48944, September 27, 1998, 
p. 99.  
33 PlusPetrol et al, Block 56 - Extended Reach Drilling Wells Feasibility Analysis, Buenos Aires, May 5, 2005 
(PowerPoint presentation). 
34 www.petroluem.com.ve, Tecnología – Optimización del posicionamiento de pozos horizontales para la 
explotación del petróleo pesado, mayo 2010, p. 3. 
35 Society of Petroleum Engineers, Challenging Complex Deltaic Reservoirs on the Orinoco Heavy Oil Belt Aided 
by New Generation Azimuthal Deep Resistivity Tools and Advanced Real-Time Geosteering Techniques: Successful 
Case Study from the Eastern Venezuela Basin, SPE 139134, C. Bejarano et al, Petrocedeño PDVSA, C. Manrique et 
al, Halliburton, 2010. 
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injected into the reservoir to allow the heavy oil to flow more easily.36  
 
Block 43 in Ecuador partly covers the Yasuní National Park. The operator Petroamazonas will 
use ERD from drill sites at the border of the park to reach the Tambococha heavy oil reservoir 8 
km distant and inside the park boundary if the project moves forward. The oil deposit locations 
and proposed ERD well trajectories are shown in Figure 8. 
 

Figure 8. Proposed ERD Project in Ecuador, Block 4337,38 

 
Figure 9 shows the location of the Petrocedeño Project in Venezuela, the proposed ERD project 
in Ecuador to reach heavy oil under Yasuní National Park, and Block 67 in Peru. 
 

Figure 9. Location of Petrocedeño (Venezuela), Block 43 (Ecuador), and Block 67 (Peru) 

                                                           
36 Total.com , Petrocedeño, a Total project in Venezuela, website, March 2012. Total, a French oil company 
controls 47 percent of the shares of Petrocedeño. Petrocedeño began injecting steam into reservoirs in 2011. 
37 President of the Republic of Ecuador, Análisis de Pozos Extendidos Campo Tambococha, presentation,  
8 October 2011. 
38 President of the Republic of Ecuador, ITT Yasuni: Ejecutivo analiza plan de perforación horizontal en campo 
Tambococha, presentation, 8 October 2011. 
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8.3  Case Study – Use of ERD in Block 67 

8.3.1  Nature of Oil Deposits in Block 67 
 
Table 5 provides a comparison of the viscosity of heavy oil in the Petrocedeño oilfield, the 
Tambococha reservoir in Block 43, and the Paiche reservoir in Block 67. ERD is in common use 
in the Petrocedeño oilfield and has been proposed for use to access the Tambococha oil reservoir 
in Block 43. The term “viscosity” is a measure of the oil’s ability to flow at a given reference 
temperature. A lower viscosity number represents a higher resistance to flow. 
 

Table 5. Oil Viscosity: Petrocedeño (Venezuela), Block 43 (Ecuador), Block 67 (Peru) 
Heavy oil development area 

 
Viscosity (oAPI) 

Petrocedeño, Venezuela39 
 

8 

Tambococha, Block 43, Ecuador40 
 

14 – 15 

Block 67, Peru41 
 

10.7 – 16.4 

 
Figure 10 shows the relationship between layers of gas, oil, and water in the oil reservoirs to be 
developed in Block 67. The oil layers, located in the Basal Tena Sandstone and Vivian 
Sandstone strata, are in horizontal reservoirs.  
 

Figure 10. Detail Cross-Section of Oil Deposits in Block 6742 

 
                                                           
39 Statoil website, March 2012: 
http://www.statoil.com/en/technologyinnovation/optimizingreservoirrecovery/recoverymethods/heavyoilrecovery/pa
ges/heavy%20oil%20recovery.aspx.     
40 Yasuni-ITT website, March 2012: http://yasuniiitae.blogspot.com/2012/02/el-parque-nacional-yasuni-de-
acuerdo.html.    
41 MEM, official report, 17 January 2012, p. 21 of 83. 
42 Barrett Resources Peru LLC, Block 67 Overview - Unlocking the Potential of the Heavy Oil Belt Marañon Basin, 
Peru, 2006 (presentation). 
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8.3.2 Use of ERD to Reduce Number of Production Platforms 
 
Figure 11 shows the locations of the 21 drilling/production platforms Perenco proposes to utilize 
in Block 67. As shown in Figure 10, the platforms are close together, with a separation of about 
2 km or less in almost all cases. 
 
In Ecuador, in a field where the heavy oil characteristics closely resemble those of the deposits in 
Block 67, the plan advanced by the Ecuadorian government is to use ERD to reach the deposit 
with horizontal displacements of up to 8 km. 
 
As previously described, ERD wells have been drilled with horizontal displacement of more than 
12 km. In 2012, an an ERD well with a horizontal displacement of 8 km would be considered a 
relatively routine ERD well. For the purposes of this report, 8 km is assumed to be the maximum 
horizontal displacement that would be required for any exploration or production well used in a 
new oil or gas project in the Peruvian Amazon.   
 
As shown in Figure 12, E-Tech has superimposed circles with a radius of 8 km around each of 
the three production areas in Block 67. The purpose of this exercise is to demonstrate that a 
single drilling platform in each production area capable of drilling ERD wells could reach all 
proposed crude oil reservoir targets in each production area.  
 
By definition, the ratio of horizontal displacement to vertical depth of an ERD well is greater 
than 2:1. In the case of Block 67, the average depth of the crude oil deposits is approximately 2 
km. Therefore, a well with a horizontal displacement of up to 4 km would be considered a 
conventional directional well, not an ERD well.  
 
Most of the drilling/production platforms proposed by Perenco, approximately two-thirds of the 
total, would be within 4 km of the center of a hypothetical ERD drilling platform in each 
production area. The average horizontal distance from the ERD drilling platform to the oil 
reservoir targets would be between 4 km and 6 km.  
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Figure 11. Current Perenco Project: 21 Conventional Drilling/Production Platforms43 

 
 
 

                                                           
43 Perenco, Estudio de Impacto Ambiental para la fase de desarrollo del Lote 67A y 67B, February 2011, Anexo N4. 
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Figure 12. Alternative Perenco Project: 3 ERD-Capable Drilling/Production Platforms44 

 
 

                                                           
44 Perenco, Estudio de Impacto Ambiental para la fase de desarrollo del Lote 67A y 67B, February 2011, p. 57. The 
drawings superimposed are by B. Powers P.E. from E-Tech International. 
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8.3.3 Use of ERD to Reduce Number of Exploratory Drilling Platforms 
 
Hunt Oil is currently proposing an 8-well exploratory drilling program in the Amarakaeri 
Communal Reserve in the southern Peruvian Amazon. The eight proposed exploratory wells are 
shown in Figure 13 (red and white circles). Hunt Oil does not propose the use of ERD. In 
addition, two large red circles have been added to Figure 13 by E-Tech to demonstrate how the 
number of drilling platforms could be reduced to three. In the center of the graphic three wells 
are all within 6 km of a central point. To the right, four wells are within 5 km of a central point. 
These are modest distances by ERD standards. Numerous ERD exploratory drilling programs 
have reached are exceeded these distances, as described in Section 8.2.1. 
 
Figure 13. Block 76 Exploratory Drilling: 8 Conventional Platforms or 3 ERD Platforms45 

 

8.4  Low Impact Green Pipeline Right-Of-Way 
 

The low impact "green pipeline right-of-way (ROW)" technique puts primary emphasis on 
manual labor and erosion control and less on heavy machinery to open and close the ROW 
through the jungle. Figure 14 shows photos of the conventional ROW construction technique 
used in the jungle sector of the Camisea Project (top), and photos of the “green” flowline ROW 
from the Cashiriari production platforms to the Malvinas gas plant on the banks of the Urubamba 
River (bottom). The company that developed the green ROW technique, INMAC Peru SAC, is 
currently building another green ROW in Repsol’s  Block 57. 46 
 

In a conventional ROW construction the bulldozers are at the front, practically next to the 

                                                           
45 Hunt Oil, Resumen Ejecutivo - Estudio de Impacto Ambiental para la Perforación de Ocho Pozos Exploratorios y 
Programa de Adquisición Sísmica 3D en el Lote 76, March 2012, Vol. 1, R.E.-5. The superimposed red circles were 
drawn by B. Powers, P.E. of E-Tech International. 
46 Engineer Gabriel Amores–INMAC Peru SAC, Comparaciones de calidad y costo entre un gasoducto verde y una 
construcción tradicional - el control de la erosión como medida de protección ambiental, presentation, May 2010.  
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chainsaw crews, and dump all surface material to the side of the ROW, including fertile soil, 
branches, and roots. A substantial ROW width is necessary in a conventional ROW project, 
regardless of the number or diameter of pipelines or flowlines that will utilize the ROW. In 
contrast, the slopes on the sides of a green ROW are not buried in soil and debris from ROW 
clearing activities. The width of a ROW built using conventional methods is about 25 meters. A 
green ROW is 13 meters or less. 
 

Figure 14. Conventional ROW Construction and the Green ROW Method47,48 
Conventional Construction – ROW Camisea I, Jungle Section 

Green Pipeline ROW Technique -  ROW Cashiriari to Malvinas, Block 88 

 
Pipeline construction is a specialized industry with relatively few companies. These companies 
are accustomed to applying the same conventional approach on every job. Priority is placed on 
installing the pipeline, which imposes its own conditions of construction, including: ROW width, 
disposal of soils and debris, contouring of ROW slopes, and the equipment that is used in each 
construction stage. These are unchanging elements for conventional pipeline ROW builders. 
These accumulated habits and routines, which have evolved over the years among pipeline 
construction firms, constitute a major source of resistance to innovative ROW construction 
techniques.  
 

                                                           
47 Ibid, photos of green pipeline, Cashiriari to Malvinas. 
48 Photos of ROW of pipelines from Camisea 1 in the E-Tech International archive. 
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The major difference between a green pipeline ROW and a conventional pipeline ROW is the 
width of the ROW. The green ROW construction method results in a narrower ROW, about half 
the width of a conventional ROW. The primary reliance on manual methods allows the soil to be 
removed more carefully and the exposed slopes to be more effectively contoured to limit erosion.  
 
A necessary step in order to assure the integrity of the green pipeline ROW is to separately 
contract for the (1) initial clearing and preparation of the ROW and (2) closure of the ROW after 
the flowline or pipeline is installed. This assures that all contractors are working with a well-
defined ROW that is not subject to modification. This is the only way to assure that the design 
width of the ROW is actually achieved by the contractor in the field.  
 
Petrobras proposed to open a 10 meter pipeline ROW in Block 31 in Ecuador in 2006 for a 
flowline and pipeline in the same trench.49 The operational width of the ROW would be 6 meters 
on average following the construction phase, as shown in Figure 15.50 Construction of a narrow 
pipeline ROW is staged in a similar manner to a conventional ROW project. However the green 
ROW design includes restrictions on equipment size/weigh and vehicle flow in the ROW. These 
restrictions substantially reduce the degree of erosion caused by conventional heavy equipment.  
 

Figure 15. Petrobras Proposal to Install a Flowline and Pipeline in a 10 m ROW51 

 
 
 
 
 
 
 

                                                           
49 Petrobras, Estudio de Impacto y Plan de Manejo Ambiental  - Campo Apaika Nenke, Bloque 31, September 2006, 
pp. 4-74. 
50 Ibid, pp. 5-2. 
51 Ibid, pp. 4-74. 
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Figure 16 is a photo of the fifth rupture of the 
Camisea I natural gas liquids pipeline. This 
rupture occurred on March 4, 2006. 4,700 
barrels (200,000 gallons) of liquid 
hydrocarbons  were spilled. The cause was 
identified as a landslide initiated by unstable 
soils. 
 
An investigation of the numerous breaks in 
the Camisea I liquids pipeline led to an 
increase in the number of shutoff valves in 
order to limit the volume of spills in the case 
of pipeline rupture.52 

Figure 16. Camisea I Liquids Pipeline, 
5th rupture, 4 March 200653 

 

 
The constructor of the project, Transportadora de Gas del Peru, installed block valves every 30 
km, the minimum requirement to meet international standards.54 However, minimum 
international standards do not take into account the difficult terrain in the jungle sector of the 
Camisea I pipeline route. One result of the investigations into the causes of the Camisea I liquid 
pipeline ruptures was the requirement to add more block valves in the jungle sector to reduce the 
magnitude of future spills.55  
 
A properly constructed green pipeline ROW will have few erosion problems and little potential 
for landslides. It also reduces the risk of pipeline ruptures, as the ROW conforms to the natural 
contours of the land. The number of block and check valves may be reduced when the green 
ROW construction technique is utilized, as there is inherently less soil instability compared to a 
conventional pipeline ROW and therefore less potential for pipeline ruptures. 
 
The green pipeline ROW permits the free movement of heavy vehicles even though it has a 
width of 13 meters or less. Topsoil is removed and protected for later reuse. Disturbed inert soil 
can be reutilized in the work zone without problems. Two vehicles can pass each other in a green 
pipeline ROW, just as they can in a conventional 25 meter ROW. Another advantage of the 

                                                           
52 Peruvian Congress, Informe Final de la Comisión Investigadora Encargada de la Investigación del Transporte de 
Gas (Gasoducto) del Proyecto Camisea, las Causas y Consecuencias de los Reiterados Accidentes Producidos en el 
Mismo, y la Determinación de las Responsabilidades Políticas, Administrativas y Penales a que Hubiere Lugar, Así 
como el Estudio y Evaluación de los Compromisos Asumidos en los Contratos Suscritos 
(Moción de Orden del Día Nº 8675), June 2006. Pages 138, 230, 316, 332, 334, 335, 341, 352, 384, and 409.  
53 Glodomiro Sánchez Mejía – Minister of Energy and Mines, Informe con respecto a los Incidentes en el Ducto de 
Líquidos de Camisea, March 2006. 
54 Ibid, p. 335. 
55 Ibid, p. 409. “Installation of Additional Block Valves: This involves the reduction of distance between valves in 
critical locations. Thus, the volume loss of liquid natural gas (LNG) from an incident depends on the failure location 
with respect to the terrain profile between the block valves upstream and downstream. This improved system will 
reduce the volumes of LNG lost at critical points during an incident, minimizing the impact on the environment. In 
March 2006, a preliminary study has been completed for the location of valves and the detailed engineering is 
expected to be completed in the next months. The purchase of 5 complete sets of valves is already in progress.” 
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green ROW technique is the ability to maintain a continuous bridge of forest canopy above the 
ROW. This is beneficial to wildlife living in the canopy, as shown in Figure 17 for a project 
constructed in Ecuador. The 15-meter ROW is reduced to 7 meters every 1.8 km to leave 40 
meter-long stretches of unbroken forest canopy. The Ecuador ROW project includes 24 sections 
of unbroken jungle canopy. 
 

Figure 17. ROW of 15 Meters in Ecuador, with Stretches of 7 Meter ROW Every 1.8 
Kilometers to Maintain Sections of Unbroken Jungle Canopy 56 

 
The advantages of the green pipeline ROW technique include: 

 Maximizing the use of local materials in the construction of erosion control structures 
 Minimizing the use of heavy equipment in the ROW construction stages 
 Intensive use of local manual labor trained to prioritize erosion control 
 Minimum ongoing ROW maintenance needs  

 

The cost of opening and closing a green pipeline ROW is about 30 percent less than the cost for 
a conventional ROW. In Peru, this translates into a savings per km of ROW of about $70,000.  
 

9. Cost of Best Practices  
 

There is enough data available on the Perenco Block 67 project costs to make a comparison 
between the proposed conventional project and an alternative project that incorporates best 
practices. Perenco estimated the total capital cost to develop Block 67 at $1.339 billion in 2011.57 
In addition, Perenco estimated the average production well cost to be approximately $3.5 million 
(dollars).58  
                                                           
56 M. Thurber, P. Ayarza – Walsh, Canopy Bridges Along a Rainforest Pipeline in Ecuador, Society of Petroleum 
Engineers paper SPE-96504-PP, 2005. 
57 Report No 001-2012-MEM-AAE/MMR, Asunto: Levantamiento de Observaciones del EIA para el Proyecto Fase 
de Desarrollo de los Lotes 67A y 67B, 17 January 2012, p. 12. 
58 Ibid, p. 11. 185 producing wells, total investment = $658.6 million (dollars). Cost per well = $658.6 million ÷ 185 
= $3.56 million.  
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The fundamental objectives of best practices are: 1) to avoid permanent camps and roads beyond 
the banks of navigable rivers, and 2) tolimiting forest clearing by minimizing the number of 
drilling/production platforms and by constructing narrow, roadless green pipeline ROWs. Some 
of these best practices were employed in the development of Blocks 56 and 88.59  
  
The drilling/production platforms proposed by Perenco are shown in Figure 10. The production 
platforms are tightly clustered in three production areas. As shown in Figure 11, single platform 
in the center of each of these areas, with the capability of drilling wells with horizontal 
displacements of up to 8 km, would effectively cover the same production areas. From this single 
drilling platform, most of the proposed Perenco wells – on the order of two-thirds – would have a 
horizontal displacement of less than 4 kilometers.  
 
The average depth of the Block 67 wells will be about 2 kilometers. The definition of an ERD 
well is a well that has a horizontal displacement that is at least twice the vertical depth. Therefore 
in the case of Block 67, a well with a horizontal displacement of 4 km or less would be 
considered a conventional directional well.  
 
In order to estimate the cost of a best practices alternative design for Block 67, it is assumed that 
two-thirds of the wells in Block 67 would be conventional directional wells, at a cost of $ 3.5 
million per well. The remaining third of the wells would be ERD wells with a average horizontal 
displacement of 4 to 6 km, with an average cost of $7 million per well. The industry rule-of-
thumb is that the cost of an ERD well increases linearly with its horizontal displacement. It is 
assumed that the ERD well’s average horizontal displacement will be twice the average 
horizontal displacement of a conventional directional well. 
 
Block 67 includes three production areas: Paiche, Dorado, and Piraña. Paiche and Pirana are 
located on or near navigable rivers. Dorado is about 30 kilometers from a navigable river, with 
the Rio Curaray to the north and Rio Arabela to the south. Dorado’s production as predicted by 
Perenco is much less than either Paiche or Piraña. The capacity of the Central Production Station 
(CPS) planned for Dorado is 10,000 bbl/day, while it is 30,000 bbl/day each for Paiche and 
Piraña. The CPS is eliminated and the permanent camp at Dorado would be eliminated in the 
best practices alternative. The production from Dorado would be directed to  the CPS at Piraña. 
The 30,000 bbl/day capacity of the CPS at Piraña would be expanded to 40,000 bbl/day to 
accommodate the additional production from Dorado.  
 
The raw production from Dorado would reach the Piraña CPS through a dedicated flow line. 
Perenco proposes to inject diesel at the production platforms so the crude oil can flow more 
easily through flowlines to the CPS in each production area. In the best practices alternative, 
diesel diluent would be added at the single Dorado production platform so that the Dorado 
production can flow to the CPS facility at Piraña.  
 
 

                                                           
59 See Figure 3. There are no permanent camps or roads in Blocks 56 and 88, and no permanent roads in  flowline 
ROWs. A green pipeline ROW was constructed from the  Cashiriari production platforms in Block 88 to the 
Malvinas Gas Plant on the Urubamba River.  However, to date only conventional directional wells have been drilled 
in Blocks 56 and 88.  
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Perenco proposes to install two 30,000 barrel storage tanks at Dorado. The tanks would be 
located at the pipeline pump station on the proposed crude oil pipeline from Block 67 to Andoas.  
In the best practices alternative these tanks would be relocated to the CPS in Paiche (one 30,000 
barrel tank) and the CPS in Piraña (second 30,000 barrel tank). 
 
Perenco proposes a conventional pipeline ROW from Paiche to Piraña that would include a year-
round road for heavy vehicle traffic. The best practices alternative would replace the 
conventional ROW and road with a roadless green pipeline ROW from Paiche to Piraña. Access 
to the single production platform at Dorado, and the pipeline pumping station located there, 
would be by helicopter only. 
 
A cost comparison between the conventional project proposed by Perenco and the best practices 
alternative is provided in Table 6. The capital cost estimated by Perenco for its proposed Project 
is $ 1.339 billion. The cost estimated by E-Tech for the best practices alternative is $ 1.321 
billion. There is no significant cost difference between the two project options. 
 

Table 6. Cost of Conventional Block 67 Project Compared to Best Practices Alternative 
Installation Cost 

 
($MM) 

Change to proposed design in 
best practices alternative 

Adjust-
ment 

($MM) 

Revised 
investment 

($/MM) 
River transport system 
for diluent oil import 
and crude oil export 

54.2 None 0 54.2 

Curaray Terminal 
 

18.5 None 0 18.5 

Network between fields 72.4 Road between Piraña and 
Paiche is eliminated, green 
pipeline ROW reduces cost of 
ROW by 30 percent. 

(24.1) 48.3 

Drilling 
 

Paiche 284.9 1/3 of wells are ERD wells, 2× 
the cost of a conventional well. 

+95.0 379.9 

Dorado 114.7 1/3 of wells are ERD wells, 2× 
the cost of a conventional well. 

+38.2 152.9 

Piraña 259.0 1/3 of wells are ERD wells, 2× 
the cost of a conventional well. 

+86.3 345.3 

Injection wells 
 

49.5 No cost reduction. 0 49.5 

Upgrades to wells that 
have already been drilled 

7.0 No cost reduction. 0 7.0 

Surface Facilities – Piraña 
 

Platforms 86.5 Seven platforms are reduced to 
a single large platform. Costs 
are reduced 2/3.  
 

(57.6) 28.9 
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Piraña Central Production 
Station (CPS) 

83.4 Capacity of the Piraña CPS is 
expanded by 25% to process 
crude oil from Dorado. Piraña 
CPS cost increase multiplier = 
1.250.6 = 1.143. $83.4MM × 
1.143 = $95.3MM. Also, One 
of two 30,000 barrel crude oil 
storage tanks will be relocated 
from Dorado to Piraña. 

11.9 95.3 

Intra-field road, flowline, 
and cable networks 

14.9 Cost is reduced by half due to 
use of a single platform only. 

(7.4) 7.5 

Camp infrastructure, 
workshop, warehouse 

4.0 None 0 4.0 

Surface facilities – Dorado 
 

Platforms 40.6 Six platforms are reduced to a 
single large platform. Costs are 
reduced 2/3. 

(27.0) 10.6 

Dorado CPS 48.4 The Dorado CPS is eliminated. 
Crude oil production is sent to 
the CPS in Piraña via flowline. 

(48.4) 0 

Intra-field road, flowline, 
and cable networks 

10.0 Cost is reduced by half due to 
use of a single platform only. 

(5.0) 5.0 

Camp infrastructure, 
workshop, warehouse  

4.0 Eliminated. No CPS and no 
permanent camp(s) at Dorado. 

(4.0) 0 

Surface facilities – Paiche 
 

Platforms 85.7 Eight platforms are reduced to a 
single large platform. Costs are 
reduced 2/3. 

(57.1) 28.6 

 Paiche CPS 73.4 No cost reduction. One of two 
30,000 barrel crude oil storage 
tanks will be relocated from 
Dorado to Paiche. 
 

0 73.4 

Intra-field roads, 
flowlines, cables 

17.8 Cost is reduced by half due to 
use of a single platform only. 

(8.9) 8.9 

Camp infrastructure, 
workshop, warehouse  

2.0 No cost reduction.  0.0 2.0 

Total cost of proposed 
project (millions): 
 

 
1,339 

Total cost of best practices 
alternative (millions): 

  
1,322 
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10.  Conclusions 
 
It is essential to have a framework of best practices that can be applied to all new oil and gas 
projects in the Peruvian Amazon to minimize environmental impacts and reduce the potential for 
social conflict between the indigenous peoples and oil companies. The following best practices 
should apply to all new oil and gas exploration and production projects in the Peruvian Amazon: 
 

 Prohibit the construction of permanent roads and camps beyond the banks of navigable 
rivers. 

 Drilling platforms must be capable of drilling ERD with a horizontal displacement of 8 
km or more.   

 Minimum distance between drilling/production platforms is 15 kilometers. 
 ROW construction width (opening) for any flowline or pipeline must be less than 13 

meters. 
 At least 100 meters of unbroken forest canopy must be retained in each km of ROW 

length. 
 River and air transport are the only permisible means of transport.  
 Limit marine/air transport unit size and frequency of movement and define limits in the 

Environmental Impact Assessment prepared for the project. 
 Seismic phase- maximize use of remote sensing tools combined with reinterpretation of 

previous seismic data to limit seismic testing to areas of high probability comercial-grade 
deposits. 

 Concession holder must submit a conceptual development plan that incorporates all 
elements of best practice - and must have the plan approved by the government - before 
beginning exploration activities. 
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Attachment A – Basic Concepts of Oil and Gas Projects 

1.  Introduction 
 
There are four main stages in the life of an oil field: 1) granting of concessions, 2) exploration,  
3) production and transport by liquid or gas pipeline, and 4) closure. The purpose of this 
attachment is to review the basic concepts of each stage. The first intensive step is the seismic 
study. The seismic study defines the location of the deposits of the oil and gas deposit(s) with 
precision. This study requires intensive manual labor, the cutting of hundreds of km of corridors 
through the jungle, thousands of explosive charges to create seismic waves, dozens of heliports, 
and many temporary camps. The seismic study lasts for several months.  
 

If the results of the seismic study are favorable, exploratory wells are drilled to test the potential 
of identified deposits. The goal of the exploratory wells is to confirm the profitability of deposits. 
After this confirmation the next step is the design and construction of the production wells and 
processing facilities. A production area typically consists of hundreds of wells, flow lines from 
the wells to the processing stations, processing stations, heliports, roads, permanent personnel 
camps, and a liquid and/or gas pipeline to move production from the jungle to a refinery. Finally, 
the production field must be methodically closed at the end of its commercial life. Well bores 
must be plugged with cement, above-ground equipment and surface structures must be 
dismantled, well pits must be filled, contaminated soil and groundwater must be remediated, and 
revegetation and restoration projects must be conducted. 
 

2.   Exploration Phase 

2.1  Remote Sensing to Identify Potential Deposits 
 

Remote sensing, using aircraft or satellites equipped with geomagnetic sensing equipment to 
search for the tell-tale geomagnetic “signature” of oil and gas deposits, is typically the first step 
in the exploration phase. The geomagnetic database provides useful information on the geologic 
structures in the study area. If a geomagnetic survey, carried out from airplane, helicopter, or 
satellite, shows signs of oil or gas deposits of commercially-viable volume, the next step will be 
a seismic study.  
 

In reality, many areas in the Peruvian jungle with potential oil and gas deposits have already 
been subject to some level of seismic testing and the drilling of exploratory wells. The 
exploration data that has already been collected in the Department of Loreto in Peru is shown in 
Figure A-1. 
 

Typically oil companies do not use combine the remote sensing data with existing seismic data, 
from earlier exploration programs, to refine the study area for the purpose of minimizing the 
amount of subsequent seismic testing. Data from remote sensors and previous seismic tests are 
analyzed separately. However, a project conducted by Perenco and Schlumberger in Brazil in 
2011, among others, integrated data from remote sensors with data from an old and limited two-
dimensional (2D) seismic testing, that included relatively few seismic lines that covered only a 
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part of the new study area, to create a precise model in 2D of the area of interest.60  
 
In this modeling project, existing 2D data served as a calibration point for the remote sensing 
data. The baseline conditions of the 2011 Perenco/Schlumberger modeling effort are similar to 
the conditions in numerous jungle oil concessions in Peru. Generally there is old 2D seismic data 
available, and in some cases old exploration well data. However this seismic data varies in 
quality, scope and age. The modeling advance developed by Perenco/Schlumberger offers a 
methodology that can be used in Peru, or in any oil or gas concession, to accurately characterize 
the location of oil and gas deposits without resorting to a new round of saturation 2D or 3D 
seismic testing. The application of this modeling methodology would have the environmental 
benefit of minimizing the area covered by a subsequent three-dimensional (3D) or four-
dimensional (4D) seismic project. 
 

Figure A-1. Existing Seismic Studies and Exploration Wells – Department of Loreto 61 

 
 

2.2  Seismic Studies 
 

Figure A-2 shows the main elements of a seismic study. The work involved in recording or 
collection of seismic data consists of placing sensors in the receiving line and shooting into the 
source line wells. Data collecting equipment is composed of electronic instruments at a 
registration base, and "boxes", geophones and cables placed along the receiving lines. All wells 
that have been ‘shot’ must be backfilled to reduce the likelihood of subsequent erosion. The 
pattern of the geophones and loads of explosives is presented in Figure A-3. 
 
Explosions produce an echo in the subsoil at geologic structures and the electronic patterns that 
define these structures are recorded with a special device. With this data, technicians can locate 

                                                           
60 Schlumberger, Multi-Property Earth Model Building through Data Integration for Improved Subsurface Imaging, 
First Break Vol. 29, April 2011.  
61 Perupetro, Hydrocarbon Opportunities in Peru: Bidding Rounds 2011, Houston, AAPG 2011, April 2011.  



 October 2012  A-3 
 

deposits in the subsoil in three dimensions with sufficient precision to define the trajectories of 
exploratory wells. 
 

Figure A-2. Main Elements of a Seismic Study 62 
 

 
 

Figure A-3. Seismic Test Geophone Lines and Explosive Charge Lines63 

DZ: drop zone. Orange circle: explosive charge. Clean black lines: geophone receiver pick-up lines. 

                                                           
62 Joint E&P Forum/UNEP Technical Bulletin, Environmental management in oil and gas exploration and 
production, 1997, p. 6. 
63 Barrett Resources Peru LLC, EIA SISMICA 3D - LOTE 67, CAP. 2.0 Project Description, p. 2-13. 
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In the jungle, the access for seismic studies is usually by foot using hand-transportable 
equipment and helicopter logistical support. The seismic lines are essentially straight lines 
arranged along a specific magnetic heading. Vegetation that obstructs these lines is cleared, 
leaving the roots of plants and the upper layer of the soil conditioned to provide a trail of 
approximately 1.5 meters wide. The typical practice is to avoid cutting the large (20 cm or more 
in diameter) trees wherever possible. 
 
The use of helicopters requires the construction of helipads throughout seismic lines. Flight 
routes must be selected in a similar manner with the idea of minimizing the impact. The 
helicopters carry the equipment to the drop zone (DZ) or points for unloading equipment. The 
equipment is lowered and raised with the use of cables. These two short videos show how the 
helicopters provided service at the DZ of a seismic project in the forest:  
1) http://www.youtube.com/watch?v=LnbE1cCZJNI  
2) http://www.youtube.com/watch?v=aKEnelOImPg&NR=1. 
 
An example of a seismic project from the sector identified as Tambo East Block 1AB (Peru) on 
the Peru-Ecuador border is shown in Figure 3. The data of the project is:  
 
Total area: 143 square kilometers 
Number of workers: 800 – 1000 
Project duration: 4 months 

Number of helicopters: 46 
Number of base camps: 1 
Number of temporary camps: 13 

 
Figure A-4 shows details of a 3D seismic project in Block 1AB.  
 
Major environmental impacts can be caused if the local population moves into the project area. 
Local people are attracted by the easy access created by seismic line pathways, and by the 
possibility of obtaining work or compensation payments. Oversight by local authorities 
responsible for land use, and rapid revegetation/closure of the seismic lines by the operator, are 
necessary to control migration and access. 
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Figure A-4.  Seismic  3D Project – Tambo East –  Ecuador-Peru  Border 64 

                                                           
64 Ibid, p. 23. 
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2.3 Base Camp and Temporary Camps 
 

There is a single base camp in the Tambo East seismic project example. The principal features of 
the base camp are shown in Figure A-5.  
 

Temporary camps consist of tents and a kitchen/dining hall. They have cooks, assistants and 
nurses to support the seismic work crews. The camps are typically built to house approximately 
80 workers.  
 

Figure A-5. Typical Seismic Study Base Camp65 
 

 
 

 
Waste disposal is a common problem for seismic camps. Onsite waste treatment and disposal 
need to be included in the design and operation of the camps. Injection of wastes into subsurface 
formations via injection wells is the most secure method of getting rid of these wastes.  
 
Remediation and closure of the seismic lines, temporary camps, and heliports must be done at 
the end of the seismic testing program to restore natural revegetation and prevent erosion. In the 
case of the Tambo East seismic study, approximately 45 workers will be dedicated to restoring 
affected sites when the seismic testing is completed. 
 
The seismic study area should be left without permanent access points when the restoration effort 
is complete. Appropriate actions to achieve this goal include the tilling of compacted surfaces to 
stimulate revegetation and the removal of bridges and other crossings specifically installed for 
the seismic study. 

                                                           
65 Barrett Resources Perú LLC, EIA SISMICA 3D - LOTE 67, CAP. 2.0 Project Description, p. 2-13. 
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2.4  Exploratory Drilling 

2.4.1  Overview 
 
In the event that the seismic study indicates the presence of hydrocarbons, the next step is the 
exploratory drilling. This includes one or more exploratory wells accessed by river transport or 
helicopter. A temporary camp is established next to the exploratory drilling platform. 
Exploratory drilling at a specific site will typically take 1 to 2 months, although a comprehensive 
exploratory drilling program could last several years.  
 

An exploratory well in a typical project is located along a seismic line, occupying an area of 
approximately 5 acres. However the deposit of interest can also be reached from a more distant 
location by drilling the exploratory wells using ERD. Use of ERD wells has the advantage of 
minimizing the number of drill pads needed to perform an exploratory drilling program. 
  
For most jungle oil fields, the construction of access roads is the most substantial source of 
environmental impact. Deforestation, interruption of natural water flow, soil erosion, and 
associated impacts, such as settlement by outsiders, all derive from the construction of roads.  
 

The scope of a typical exploratory well project, in this case the exploratory drilling project 
conducted in Block 67, is summarized as follows:66 

 

The exploratory drilling project in Block 67 (Paiche deposit) and Block 67B (Piraña and Dorado 
deposits) included the construction of eight new drilling platforms. There is one platform in the 
Paiche field (Trucha platform), four platforms in the Dorado field, and three platforms in the 
Piraña field. A total of sixteen exploratory wells were built. The oil deposits are at a depth of 
approximately 2,000 meters on average. The exploratory wells are a mix of vertical and 
directional wells. In this case "directional well" means that the trajectory of the well follows an 
angle of approximately 45° from the surface to the target deposit at a depth of 2,000 meters. This 
means that the directional well has a horizontal displacement of 2,000 meters at a vertical depth 
of 2,000 meters. 
 

2.4.2  Drilling Mud Disposal 
 

The main waste product generated by drilling a well is drilling mud and the rock cuttings 
suspended in the drilling mud.  Drilling mud can be water-based, oil-based or synthetic-based. 
Recycling drilling mud at the drill site in closed-loop systems makes waste management more 
cost-effective and practical where it can be applied. The injection of spent drilling mud into a 
subsurface formation is the most effective disposal technique.67  

                                                           
66 Perenco, Estudio de Impacto Ambiental del Proyecto de Construcción de Ocho Plataformas y Perforación de 
Dieciséis Pozos Exploratorios en el Lote 67– Resumen Ejecutivo, August 2010, pp. 14-17.  
67 National Petroleum Council North American Resource Development Study,  Paper #2-23 
Sustainable Drilling of Onshore Oil and Gas Wells, prepared by the Technology Subgroup of the Operations & 
Environment Task Group, September 15, 2011, p. 12. 
 



 October 2012  A-8 
 

3.  Production Phase 

3.1  Conventional Production Field Design  
 
 

Figure A-6 shows the design of a typical oil production field in the Peruvian jungle where ERD 
drilling is not used and an extensive road network is develooped. The Figure A-6 shows the 
production platforms proposed by Perenco for the Block 67 Paiche deposit in northern Peru. 
There are eight drilling/production platforms in a 10 kilometer by 3 kilometer area. This 
represents concentrated industrialization in the primary oil production area. 
 

Figure A-6.  Conventional Production Field Design – Block 67 

 

3.2 Development of Drilling/Production Sites 
 
Deforestation and clearing is done to prepare sites for drilling/production rigs, oil processing 
batteries, power stations, worker camps, and also to prepare right-of-ways for pipelines and 
roads. Jungle clearing must take into account natural runoff patterns to minimize erosion and 
prevent stream contamination. Figure A-7 shows two phases in the construction of a 
drilling/production platform in Block 88 in Peru. 
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Figure A-7. San Martín 1 Drill Pad, June 2001 (left) and February 2003 (right)68 

 
 

3.3 Drilling 
 

The purpose of drilling is to find oil in underground reservoirs and to install  the tubing and 
cement needed to ensure the integrity and good function of the well during its production 
lifetime. Development plans that minimize the number of production platforms will reduce 
environmental impact. This will reduce the amount of jungle clearing necessary, minimize 
habitat fragmentation, and in some cases, improve the profitability of the production field. 
 
The construction of processing facilities, roads, camps, and pipelines should be kept to the 
minimum necessary to support production operations. The consolidation of several functions in 
the same place, such as production and processing, will reduce the number of sites required.  
 
The main cause of air pollution during drilling is the use of diesel engines. Drilling contractors 
can lower air emissions through conversion to diesel-electric systems. An electric motor  
displaces two diesel engines in this configuration to supply the power needed for drilling 
operations.69  
 
  

                                                           
68 A. Moon – PlusPetrol, Camisea – Key Project for Peruvian Economy, presented to the Conference of Energy in 
Latin America, May 2003, Instituto de las Americas, La Jolla, California.  
69 National Petroleum Council North American Resource Development Study,  Paper #2-23 
Sustainable Drilling of Onshore Oil and Gas Wells, prepared by the Technology Subgroup of the Operations & 
Environment Task Group, September 15, 2011, p. 9. 
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3.4 Flow Lines 
 

 
A mixture of oil, gas, and water from 
a production well is directed to a 
processing facility, which could be 
up to 50 km or more away  from the 
well. This transfer is achieved 
through a flow line. In the case of 
heavy oil, a solvent such as diesel 
can be added at the well site to 
ensure the oil flows adequately. A 
photo of an elevated flow line is 
shown in Figure A-8. 

Figure A-8. Flow Line70 

 
 

3.5 Roads 
 

The construction of access roads is the most substantial cause of oilfield environmental impact. 
Impacts include deforestation and clearing, alteration of water courses, soil erosion, and access 
for settlement by outsiders. Figure A-9 shows the effect of a road built by Petrobras in the 
Yasuní forest near the Yasuni National Park in Ecuador near the border with Peru. The road runs 
from the Napo River to the Tiputini River. The Tiputini River forms the border of Yasuni 
National Park. 
 

Figure A-9. Construction of a Jungle Oilfield Road71 
 

 

 
 

  

                                                           
70 New York Times, Seeking Balance: Growth vs. Culture in the Amazon, December 10, 2003. 
71 M. Finer et al, Oil and Gas Projects in the Western Amazon: Threats to Wilderness, Biodiversity and Indigenous 
Peoples, reprinted from PLoS ONE, 2008. 
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3.6  Central Processing Stations 
 

 
The central processing stations  receive the raw mixture of oil, salty produced water, and gas 
from the wells. These fluids are separated at the processing station. Factors to be considered in 
the design of central processing stations include the size of the area required for the process 
equipment and the volume of potential spills. Adequate provisions for spill containment must be 
incorporated into the design. The reinjection of produced water, and the flaring of produced gas, 
occur at or near the processing station. A typical central processing station is shown in Figure A-
10. 
 
As shown in Figure A-10, production from individual wells is transported by flow lines to the 
processing station manifold where production from multiple wells is combined.  This mixed fluid 
then passes through separators that separate the oil, gas, and produced wáter into distinct product 
streams. After adding demulsifying chemicals, the crude oil stream is sent through a number of 
additional heated gravity separators to remove remaining water and then directed to a wash tank.  
 

Figure A-10. Typical Central Processing Station72 
 

 

 
Oil from the wash tank is stored for quantification and refining in the storage tank. Both tanks 
are located in safety pits designed to prevent the escape of crude oil in the event of a collapse of 
the tanks. Photos of the main equipment at the processing station are shown in Figure A-11. 
 

                                                           
72 Report of Perito Fernando Morales, Inspección Judicial Estación de Producción Lago Agrio Norte - Informe 
Final, María Aguinda and Others vs Chevron Texaco Corporation, Supreme Court of Justice, Nueva Loja, Ecuador. 
Judicial No. 002-2003 August 2005.  

Produced Water Injection 
Treated Wastewater Discharge 

Flares 

Storage Tank 
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Figure A-11. Photos of Primary Central Processing Station Equipment 
Gas-liquid separators Wash tank and storage tank 

 
  

Elevated flares Produced water injection pumps 

 
  

 
 

 
The elevated flare can be replaced by 
an enclosed ground flare, such as the 
enclosed ground flare manufactured by 
Flare Industries, Inc. shown in Figure 
A-12. This type of flare eliminates 
much of the visual impacts of burning 
produced gas in a processing facility. 
Also, the enclosed ground flare will 
decrease the amount of smoke and 
noise compared to the  elevated flare. 
 

Figure A-12. Enclosed Ground Flare73 

 
 
 

3.7 River Transport of Oilfield Equipment 
 

Where there are rivers with sufficient flow it is common to send heavy equipment required in the 
oil fields by river. Figure A-13 shows a series of photos of barges and tugboats moving heavy 
equipment by river to a jungle oilfield.  
 
 
 
 
                                                           
73 Visit the website of Flare Industries, Inc. at: 
http://www.flareindustries.com/products/pdf/7%20Enclosed%20Ground%20Flares%201.pdf.  
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Figure A-13. River Transport of Oilfield Equipment74 

 
 
The size and frequency of river transportation can be a source of discomfort among the 
indigenous population. The constant river traffic, especially ships or barges or large speedboats, 
create waves in rivers that can tip the canoes of the natives. Restrictions on size, frequency of 
movement, engine power and/or speed are essential to minimize disruption in the local 
population.  
 

3.8  Oil and Gas Pipelines 
 

Pipelines are used to move these products out of the production area. To have the least impact on 
the forest, these lines should be placed parallel to existing roads where possible as this will 
simplify access for inspection and repair. Where a pipeline is placed on the surface, this should 
not impede the flow of surface water. In areas where animal mobility is a concern, a raised or 
buried conduit should be considered. Figure A-14 shows the opening of the ROW of a pipeline 
using a conventional technique and the placement of a pipeline in the pipeline trench. 
 

Figure A-14. Opening the ROW and Placement of Pipeline in Trench75 
Opening the ROW – Camisea I Pipeline placement in trench 

  

                                                           
74 Ibid. 
75 Photos: 1) ROW of Camisea I, forest area, from the archives of E-Tech International, and 2) Barrett Resources 
Peru LLC, Block 67 Overview - Unlocking the Potential of the Heavy Oil Belt Marañon Basin, Peru, 2006 
(presentation). 
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4.  Abandonment 
 

The last stage of a production field is abandonment. The owner of the field must follow an 
abandonment plan approved by the relevant government oversight entity. Any structure made of 
concrete or steel must be cut to one meter below ground level at least, or at the level required 
under relevant national legislation. All tanks must be cleaned and backfilled to ground level, and 
any contaminated soil or waste oil should be removed. Well bores must be plugged with cement 
and well pits must be backfilled. All soil and groundwater contamination must be remediated. 
All eroded slopes must be stabilized and revegetated.  
  


