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PART 1 - INTRODUcnON 

The PETROECUADOR-TEXACO Consortium of Quito, Ecuador has selected HBT AGRA 
Limited to undenake an environmental assessment of the consortium oil fields located in the 
Oriente District of Ecuador (Figure 1-1). 

The evaluation has focused on operational practices for the period 1964 to 1990 which coincides 
with the period Texaco Petroleum Company acted as operator for the consortium. 

Hydrocarbon development and production activities have caused environmental impacts in this 
pan of the Amazon Region, and the consortium proposed to identify these impacts and to 
measure compliance with environmental regulations in effect during the period 1964 to 1990. 

The objectives of this study are as follows: 

• To carry out an integral environmental audit of the PETROECUADOR-TEXACO 
Consortium oil fields to determine their current environmental status. 

• To determine possible environmental impacts generated by oil field development 
in the Consortium concession area, and to determine possible causes of these 
impacts. 

• To determine actions and measures to be applied in order to reduce and control 
impacts caused by oil field development and production activities. 

• To determine remediation and reclamation measures and to provide an estimate of 
costs of these measures. 

The results of this siudy are presented in two volumes: 

Volume I: Environmental Assessment Report 

This report provides a summary of the results of the environmental assessment and a 
description of environmental liabilities within the study area. 

Volume II: Environmental Management Plan 

This report provides a description of remediation options including recommendations for the 
most feasible options and for remediation implementation. 
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1.1 BACKGROUND 

The Texaco and Gulf Oil joint venture concession dates back to 1964. The original lease 
agreement was altered in 1974 when Texaco relinquished much of the original acreage and 
retained its current 479,974 hectares. On August 6, 1973 Texaco and Gulf Oil signed a contract 
with the Ecuadorian government for the exploration and production of hydrocarbons in the 
Oriente Basin. On June 6, 1974 the Corporacion EstataI Petrolera Ecuatoriana (CEPE- today 
known as PETROECUADOR) acquired 25% of the rights and obligations of the Texaco-Gulf 
joint venture agreement with the following participation: CEPE = 25 %, Texaco = 37.5 % and 
Gulf = 35.7%. In January 19n, CEPE (today PETROECUADOR) acquired the rights and 
obligations of Gulf Oil (37.5 %) thereby increasing its participation in the consortium to 62.5 %. 

The oil field operations of the Consortium were conducted to June 30, 1990 by Texaco 
Petroleum Company. Since then, the field operations have been managed by 
PETROAMAZONAS, an Ecuadorian government company. 

The PETROECUADOR-TEXACO Consortium operated 15 petroleum camps and 22 production 
stations in the Oriente (Table 1-1). The concession is loc:aled in the Provinces of Sucumbrios 
and Napo of the Amazon region of Ecuador. The oil fields comprise approximately 325 wells 
of which approximately 232 are currently producing. Most oil is recovered by artificial lift, 
however two fields (Sacha and Shushufindi) have secondary recovery by water injection. 

1.2 SCOPE OF WORK 

The scope of work for this project was established by an Environmental Audit Technical 
Committee comprising representatives of PETRO ECUADOR, TEXACO, PETROAMAZONAS 
and the Ministry of Energy of the Government of Ecuador. This Technical Committee 
established the terms of reference for this study, and oversaw all technical aspects of the field 
programs and final approval of the reports. 

A phased approach was used to undertake this study. 

Phase I involved a Biophysical Survey, Historical Review, Regulatory Review, Facility Audit 
and Site Reconnaissance. This phase identified the potential for contamination and the type of 
contamination that may be present from visual observations and limited chemical characterization 
of the sites inspected. 

Phase II involved groundwater and subsurface investigations on those sites where contamination 
or high potential for contamination was identified during Phase I. 
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TABLE 1-1 

, 
The PETRO ECUADOR-TEXACO Consortium Productiolll 

Stations and WeD Sites 

Lago Agrio (LA) 

Parahuacu (PH) 

Atacapi (AT) 

Guanta (GU) 

Aguarico (AG) 

Shushufindi (SSP) 

Sacha (SA) 

Culebra (CO) 

Yulebra (YB) 

Yuca (YU) 

Yuca Sur (yuS) 

Auca (AU) 

Auca Sur (AUS) 

Rumiyacu (RM) 

Cononaco (CN) 

Dureno (DU) 

TOTAL 16 

PART-l.VI 

Nonh Production Station 
Central Production Station 

Production Station 

Production Station 

Production Station 

Production Station 

North Production Station 
Central Production Station 
South Production Station 
Southwest Production Station 
Water Injection Station 

North #2 Production Station 
Nonh #1 Production Station 
Central Production Station 
South Production Station 

Production Station 

Production Station 

Production Station 

Central Production Station 
South Production Station 

Production Station 

Production Station 

Production Station 

23 

1~ 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

37 

5 

6 

9 

10 

79 

120 
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3 
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27 
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13 
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1.3 LAYOUT OF REPORT 

This report is organized in the following manner: 

Section 2 provides an overview of existing biophysical conditions within the study area. 

Section 3 provides a description of site history including land use and spill history for 
production stations, well sites, flowlines and pipelines. 

Section 4 provides a summary of the regulatory review which was used to form the basis for 
assessing compliance of the oil field operations. 

Section 5 provides the findings of an audit which examined operational practices for 
production facility management, well site management and pipeline management. 

Section 6 summarizes the results of a site reconnaissance to all the production stations and 
50 percent of the well sites within each oil field, and documents existing levels of 
contamination. 

Section 7 provides a description of surface waters within the study area, including effluent 
sources and existing levels of contamination. 

Section 8 provides a description of groundwater'S within the study area including existing 
levels of contamination in subsoils and groundwater. 

, I 

Section 9 provides a summary of the major environmental liabilities. 

Section 10 provides a priority list of the ~or environmental liabilities and recommendations 
for further assessment and mitigation. 

PAltT·l.VI 1-5 

CONFIDENTIAL-TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069453 

CA1069453 



I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
I 
I. 
I 
I. 

II 
I 

PART 2 - BIOPHYSICAL OVERVIEW 

2.1 INTRODUCTION 

This section provides a brief description of biophysical resources within the study area. The 
following sources of information were used: 

• published reports; 
• air photos at a scale of 1:60,000 (July 1990); and 
• field studies undertaken from May 19 to June 17, 1993. 

During the field studies, observations were made on landforms, soils and vegetation within the 
study area. Soil and surface water samples were also a»11ected from several lOcations to 
characterize background values. A detailed description of the surface water sampling program 
is given in Section 7.0. 

2.1 CLIMATE 

The climate of the Oriente District of Ecuador is tropical. Tropical climates are defined as 
·climatic regimes characterized by high temperatures (minimum average of 18°C) and heavy 
rainfaI1 (yearly minimum above 1.S metres) throughout the year- (New Lexicon Websters 
Dictionary). 

Rainfall in the Oriente is generally heavy, ranging from 2,000 mm to 5,000 mm annually. 
There is no dry season in the Oriente (library of Congress 1979). In most years, soils are dry 
for less than three consecutive months. Mean temperature in the Oriente is about 24°C 
(Socicdad Ecuatoriana de Ia Cienca del Suelo 1986). 

2.3 TOPOGRAPHY 

The study area lies within the Amazonia geographic region. The topography of this region is 
composed of gently sloping land and flat valleys that stretch from the eastern edge of the Andes 
to the headwaters of the Amazon River (Sociedad ECuatoriana de la Cienca del Suelo 1986). 

2.4 BEDROCK GEOLOGY AND SURFICIAL GEOLOGY 

The Oriente Basin lies within the trend of Andean foreland basins that extend along the length 
of western South America east of the Andes. The basin is bounded by exposed Precambrian 
rocks of the Guyana shield located to the east, and by fault-bounded ridges of exposed Jurassic 
through Tertiary rocks to the wcst. The sedimentary section in the basin thins against basement 
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arches to the north in Columbia and to the south in Peru. 1llc basin fOnDS a broad asymmetrical 
syncline, with a maximum thickness exceeding 10,000 meters. The axis of the basin plunges 
to the south-southwest. The Cretaceous Napa and Hollin formations are the t)il producing 
formations in the basin, and most producing oil wells in the basin have been compll~ted at depths 
ranging from 2,900 to 3,100 meters (Smith, 1989). 

A Miocene to Holocene section of continental alluvial deposits are the primary sedimentary fill 
of the foreland basin and are exposed at the surface (Tschopp, 1956). The Te:rtiary section 
comprises the upper 2,500 to 5,000 meters of the basin fill, and is composed of lime to coarse 
clastic sediments of brackish to fresh-water facies. The soil profile along the Aguarico River 
developed on this Tertiary Section. Late Tertiary (Miocene through Quaternary) Curaray -
Conambo Formation, Miocene Chambira Ushpa Formation, and the Oligocene Arajuno Pastaza 
Formation are exposed 'at the surface in the Oriente Basin. The Arajuno Pasta;~ Formation 
occurs near the conflucncc of the Rio Napo and Rio Coca, and consists of pebbly sandstones 
with some conglomerates in the lowermost portion, and red to red-brown clay or sandy clay in 
the upper portion. The Chambira Ushpa Formation is composed of sandstones in the lower 
portions, and of claystones with interbedded tuffaceous sandstones in the upper portion. The 
Clwnbira Formation occurs in the Auca Field and in the southern portion of the Sacha Field. 
The Cumray Formation which is exposed in the Shushufindi, Aguarico, and Lago Agrio Fields, 
consists of well-bedded, light-gray or reddish brown clays alternating with fine to medium 
grained sandstones. The abrupt vertical and horizontal lithologic facies changes iII the Tertiary 
and Quaternary Sections, deep weathering of the parent rock material, and rarity of index fossils, 
make ccmdation of the formations very difficult. 

l.S sons 

Soils in the Oriente are formed on alluvium volcanic and sedimentary materials. A summary 
of the main soil types are given in Table 2-1 and in the following descriptions. 

Trgpacuepts (Map Unit I a 1) 

These are poorly dIained soils found on level terraces, alluvial marshes and d~wonal areas. 
They are formed on recent alluvium (muds, clays) over older clayey sediments. Tll1ese soils are 
permanently saturated with water (waterlogged), gleyed (grey colour) and acid. '[bey have an 
01pDic horizon (fibrous material) over reddish to yellow clay that is grey with dl:pth. 

Distrandepts (Map Unit I d 3) 

These are soils formed on recent volcanic ash deposited over older deposits of a.!m. They are 
moist to wet and of medium fertility. These soils are characteristically brown strati.fied mud and 
sand and are found on level to undulating topography. 
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TABLE 2-1 

Soils of the Study Area 

Alluvial plains Inceptisols Andepts Dystrandepts Volcanic projections; 
(I d 3 - I f 3) recent ash 

Floodplains Enceptisols Aguepts Tropaquepts Sedimentary, allvuial clay 
(I a 1) over organic horizon 

Hilly Inceptisols Tropepts Dystropepts Sedimentary, ancient, red 
(I f 2) compact clay, shallow, 

high toxic AI contents 

Hilly plateau Inceptisols Tropepts Dystropepts Sedimentary, recent, clay. 
(I f 3) compact, poorly drained, 

high toxic AI contents 

I 
I 
I 
I 
I 
I 
I 
I 
I .. Sources: Fundacion Natura (1988); Instituto Gcogrfico Militar (1986) 
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Distropepts (Map Units I r 2 and I f 3) 

These are soils formed on sedimentary materials on undulating to hilly topography. They are 
moist to very moist, are leached with low fertility. They have a high clay contf:nt with a high 
content of aluminum. ' 

2.6 VEGETATION 

The Oriente is located within the Amazon Basin, which is known for its biolol~cal diversity. 
It is estimated that the lowland forests of the Oriente contain between 9,000 and 12,000 species 
of vascular plants. The Amazon Basin bas been studied in a variety of art2S, particularly in 
Brazil. However, very little is known specifical.l.y about the Oriente ~l in Ecuador. 
Therefore, only generai infonnation about the vegetation resources of the Amazon is available 
for this report. 

The Amazon is characterized by its richness in diverse fauna and flora. Riparian vegetation and 
forests are found in the Oriente area. Riparian vegetation is dominant where n::gular flooding 
occurs on alluvial terraces adjacent to the rivers and streams. The extent ()f the riverine 
vegetation varies based on slope, proximity to the river channel, presence of bc~k and the 
frequency of flooding. The riparian zone is generally covered by a patchwork of low, dense 
vegetation, topped by scattered tall trees. Characteristicay the trees are covered with lianas. 
The low areas contain a number of species of shrubs, herbs, lianas, and herbaceous vines. 
Grasses and fems may also be common. The concentration and distribution of these species is 
influenced by JOQIlized light conditions. Flooding disturbance maintains the graJ~ and -liana 
forest- typical of the riparian zone. 

Forests merge into the riparian zone. Adjacent to the riparian zone, these fo~:ts are affected 
by extreme flood events and represent a transition between riparian vegetation and upland 
forests. Plants typically found in forests include shrubs, llanas, hemiepiphytes (plants which 
germinate of a host tree and send roots to the ground), epiphytes (orchids, aroids, and 
boimcliads). herbs and mosses, as well as a wide variety of tree species. Of the tree species 
found in Ecuador, the following have some commercial value: cedar, sisin, walrJlut, mahogany, 
laurel of Puna, mountain laurel, oak, alder, canelo, arrayan, cherry, willow, cuc:apyptus, balsa 
wood, lignum-vitae, and myrtle. The trees range from 30 to SO m high. and the canopy is 
closed (Cabrera and Wlllink 1973). 

2.7 WILDLIFE RESOURCES 

Many wildlife species are endemic to Ecuador, or the Amazon Basin. Because many areas of 
the Amazon experience prolonged flooding, the fauna has adapted to living :in water or in 
treetops. For example. many species of monkeys, marsupials, birds, ants, and molluscs have 
adapted to treetop living. 
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A wide variety of monkeys are found in Ecuador, including the Three Banded (Douroucoull) , 
Night (Aorus) , Bald Ouakari (Cacajao) , Dusky Titi (Callicebus) , Silvery/Black Marmoset 
(Callithrix), and howler (AloUlta belzebul) monkeys. The major carnivores in Ecuador include 
the puma, jaguar, coatimundi, fox, kinkajou, otter, peccary. raccoon, skunk, and weasel. 
Rodents are represented by several species of squirrels, the spotted cavy, agouti, and numerous 
rats. Herbivores are represented by small South American deer, the pudu, other species of deer 
(Odocoeilus) and tapir. Characteristic aquatic mammals include the manatee (Tricherus 

inunguis), the Boutu or Inia (lnia geoffroyensis) and the tucuxi (Sotalia pallidal. 

Jungle birds have been divided into categories on the basis of their preferred habitat in the 
canopy - low, medium and upper. Species of special interest occurring in Ecuador include a 
wide variety of hummingbirds (Trodtilidae), scarlet macaw, parrots, parakeets (Psittacidae), 
toucans (Rmnphilstitka), cuckoos (Cuc~), antbirds (Formictuidae), blue-aowned motmot, 
belted kingfisher, and rapton such as the great curassow and Harpia. 

As with the mammals, reptiles and amphibians exhibit significant adaptations to living in trees 
or in water. Representatives of these species include a wide variety of turtles, lizards, alligators, 
chameleons, snakes and crocodiles. 

Other species of interest, for which there is little known information, include fish and aquatic 
organisms such as molluscs, insects and bats (Cabrera and Willink 1973). 

2.7.1 Eudaqered Species 

Several species that are considered to be endangered include the following (Library of Congress 
1979); 

Callimico goeldii 
Alouana villosa 
Tapirus bairdii 
Cacajar sp. 
Vultur gryphus 
Panthcra ona 
Pharamachrus mocinno mocinno 
Priodontes giganteus 
Tremoritos giganteus 
Pteronura brasiliensis 
Felis pardalis 

PAllT-l.Vl 2-5 

Goeldi's mamoset 
Howler monkey 
Central American tapir 
Uabri ' 
Andean condor 
Jaguar 
Resplendant quetzal 
Giant armadillo 
Speacta.cles bear 
Giant ouer 
Ocelot 
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1.8 SURFACE WATER 

The study area is drained by one main river system, the Rio Napa which is a trilbutary of the 
Rio Amazonas. Major tributaries of the Rio Napa are the Rio Coca and the Rio Aguarico. 
Tributaries of the Rio Aguarico which cross the study area include the Rio Teteye, Rio Eno, Rio 
Dureno, and Rio Shushufindi. Tributaries of the Rio Coca which cross the study area are the 
Rio Yanayacu, Rio Jivino, Rio Curiyacu, Rio Rumijacu, Rio Tiputini and Rio Tivacuno. 

The Rio Napa and Rio Aguarico are the largest rivers and are about 150 - 200 m wide. The 
Rio Eno, Rio Tiputino and Rio Sbiripuro are about 30 m wide. Most of the other riven are less 
than 10 m wide. All of the rivers generally flow in an easterly or southeasterly lfuection. 

1.9 
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PART 3 - msrORlCAL REVIEW .DRAFT 

3.1 INTRODUCTION 

The objective of the historical review was to obtain infonnation on the development, production 
and environmental history of the oil fields. This infonnation can then be used to identify 
potential environmental liabilities and to detennine the types of substances used in the operation 
and maintenance of the sites. 

3.2 METHODOLOGY 

The historical review used a number of different sources of infonnation: 

• file records from Ecuadorian Department of National Hydrocarbons; 
• file records from PETROECUADOR; and 
• luly 1990 air photos at a scale of 1:60,000. 

This infonnation was collected and reviewed and the following infonnation was extracted and 
summarized: 

• 
• 
• 
• 
• 
• 
• 
• 
• 

well site identification; 
well status; 
well spud date; 
well completion date; 
well production date; 
cumulative well production to lune 10, 1990; 
post 1990 well site workover records; 
1973 to 1990 spill records; and 
previous environmental assessment documentation. 

3.3 RESULTS 

Infonnation was obtained on the current well status, well spud dare, well completion dare, well 
production dates and cumulative well production to lune 1990 for all 325 well sites within the 
study area. This information is given in Table A-I, Appendix A. A summary of well site 
completion history is given in Table 3-1. Approximately 37% of the well sites are located in 
the Sacha field, and 24 % of well sites are located in the Shushufindi field. The majority of 
wells were completed during the period 1970 to 1979 and levelled off during the period 1980 
to 1990. The first well sites were completed in !.ago Agrio field in 1967. There were no well 

completions prior to 1967. .rCONFIDENTIAL 
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Information was also collected on those wells that were subjected to work~vers after June 1990 
(Table A-2, Appendix A). At those particular wells, production fluids from the workover may 
have been added to fluids already present in the pits that were produced prior to 1990. At those 
sites, it will not be possible to distinguish between the contamination in the pits from treatment 
fluids and drilling muds produced prior to 1990 from that produced after 1990. The data 
indicates that 71 well sites were serviced in 1990, 17 in 1991, 22 in 1992 and 3 in 1993. 

The historical review also included compilation of available spill records (Tables A-2, and A-3, 
Appendix A). These records were provided by the Ecuadorian Department of National 
Hydrocarbons and PETROECUADOR. Information recorded included location (well site), spill 
date, gross volume of spill, volume recovered, method of clean-up, cause of spill and natural 
resource affected by the spill. During the period 1973 to 1990, spills were recorded at 93 well 
sites and 10 production stations. 

Previous environmental documentation was limited to that available from the Ecuadorian 
Department of National Hydrocarbons. The Department of National Hydrocarbons had 
undertaken an assessment of site conditions in 1987. Information was recorded for 202 (61 %) 

of the 325 well sites in the concession (Table A-2, Appendix A). At each well site assessed, 
site condition was rated on a three point scale. The condition rating was based on presence of 
oil spills, presence of oil stains around well head, and whether the well site had been levelled 
and gravelled. The pit size at each well site was also noted. The adjacent land use was also 
recorded according to four different categories. 
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PART 4 - REGULATORY REVIEW 

4.1 INTRODUCTION 

A review of Ecuadorian laws and regulations was undertaken to provide a basis for assessing 
compliance of the oil field operations. The specific objectives of the regulatory review are as 
follows: 

• to specify the public sector institutions that administer use and management of petroleum 
resources; and 

• to provide a summary of environmenta1laws and regulations in effect during the period 
of involvement of Texaco in the PETROECUADOR-TEXACO Consortium. 

4.2 MEmOOOLOGY 

Ecuadorian regulations pertinent to the operations of the oil fields that were reviewed are given 
in Table 4-1. 

TABLE 4-1 

Ecuadorian Environmental Laws and Regulations Relevant 
to on Field Operations During the Period 1964-1990 

1. Concession Agreement, Decree No. 20S A Ord. No. 186 (February 21, 1964). 
2. Hydrocarbon Law No. 1459 (September 27, 1971). 
3. Contract with Texaco-Gulf (June 6, 1m). 
4. Supreme Decree No. 92S (August 4, 1973). 
5. Law on prevention and control of Environmental Pollution. Supreme Decree 374 

(May 21, 1976) Register No. 530 (April 10, 1974). 
6. Hydrocarbon exploration and exploitation regulations; or No. 530 (April 10, 1974). 
7. Codification of Hydrocarbon Law, Decree No. 2967 (November 6, 1978). 
8. Reform to the Hydrocarbon Law Decree No. 101 (August 19, 1982). 
9. Law of Hydrocarbons No. 19n5 (June 6, 1983). 
10. Law of Hydrocarbons No. 19779 (June 7, 1983). 
11. Regulation for the Prevention and Control of Environmental Pollution Related to Water 

Resources, Decree No. 2144 or No. 204 (June 5, 1989). 

The first exploration wells were completed in the PETROECUADOR-TEXACO Consortium 
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concession area in 1967 and brought into production in 1973. This drilling activity predates the 
introduction of environmental legislation in Ecuador. The first environmental measures were 
contained in the Ecuador Hydrocarbon Law Decree No. 1459 which was enacted in September 
1971. In addition, according to the Hydrocarbon Law; Decree 101, enacted in August 1982, 
the operator was required to conduct their petroleum operations win accordance widt international 
practices in these mattersw. There was, therefore, a need to review typical exploration drilling 
and production practices for the petroleum industry in tropical rain forest areas. This would 
serve as an additional basis for assessing compliance of the oil field operations. 

To determine typical operational practices in tropical rainforest areas, information was collected 
for petroleum operations in Columbia, Indonesia, and Trinidad. In addition, international 
guideline documents were reviewed including wOil Exploration in the Tropics: Guidelines for 
Environmental Protectionw (International Union for Conservation of Nature: and Natural 
Resources 1991), and wOil Industry Operating Guidelines for Tropical Rainforests'· (E&P Forum 
1991). 

4.3 RESULTS 

4.3.1 Ecuadorian Regulations 

A review of Ecuadorian environmental laws and regulations has been completed ;and the results 
are presented in the wFinal Assessment Criteria for an Environmental Evaluation of the PETRO
ECUADOR Consortium Oil Fieldsw• A summary of the development of environmental 
legislation in Ecuador as it relates to the PETROECUADOR-TEXACO Consortium oil fields 
is given in Table 4-2. 

Based on the review of Ecuadorian environmental laws and regulations, the following summary 
of provisions apply to drilling or production activities in the following time peri,ods: 

1964 to September 27. 1971 
There are no environmental laws, regulations or decrees in place. 

September 27. 1971 to ADIUS 4. 1973 (Decree No. 1459) 
The operator was required: 

• "To adopt all necessary measures for the protection of the flora, fauna, and other natural 
resources; and 

• to prevent pollution of the water, the atmosphere, and the land. W 

However, no standards were developed to provide guidance for the application of Decree 
No. 1459. 

PAllT-4.Vl 4-2 
CONFIDENTI~AL 

PET 040717 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

CA1069464 

CA1069464 



(f)O 

00 
Zz 
-<"'Tl 
'0 am 
'!:>'z 
O-i 
<5> 
OJr 
W-i 
-...J:;u OJ m 
~ 
s::: 
m 
z 
-i 
:;u 
m o 
c 
m 
(f) 
-i 
m 
o 

o » ..... 
a 
0) 
CD 
.!:>. 
0) 
U1 

- - - -

PETROECUADOR· 

TEXACOloi .. 

Aarccme .. 

PART-4.Vl 

- -

II£l!Id!!l UUms:Idzs!U 
I.e 
Decree No. 14S9 (Sept. 
27, 1971), Micle 14 

•• 10 edopt ell -1')'-
for .... plUClOlioa of 
dae ........ fa_ 

and ueber DlIUral 
n_. 

I. 10 prevolll poIlulioo 

ofw.tor, .... 

'lmoIphcre and IIIId 

- - - - - - - - - -
TABLE 4-2 
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Aum 4. 1973 to April 10. 1974 (Decree No. 925) 
The operator was required "to adopt fitting measures for protecting the flora, f~luna and other 
natural resources as well as avoiding pollution of waters, the atmosphere and land under the 
control of State agencies". 

No standards were developed to provide guidance for the application of this law. 

April 11. 1974 to May 27, 1976 (ORD No. 530) 
The operator was required to "prevent the escape and waste of hydrocarbons in order to avoid 
loss, damage and pollution". (Chapter IV Production Clause b) 

Other measures included the following: 

"The operator should take all the necessary measures and precautions while performing 
its activities in order to avoid damages or injuries to persons, property, naturall resources 
and to locations of religious, archaeological or tourist interest.· (Article 41) 

"If salt water, drilling mud, oil samples or other elements may cause damage to the flora 
or fauna. the operator must propose to the Ministers the appropriate form of disposal in 
order to prevent such damages.· (Article 42) 

May 22. 1976 to November 6. 1271 (Decree No. 374) 
The following measures related to prevention and control of pollution: 

"Without abiding by the corresponding technical standards and regulati,ons, it is 
prohibited to vent or discharge pollutants into the atmosphere, if in the opin~on of the 
Ministry of Health, such pollutants may impair human life and health, the flelra, fauna, 
and state or privately owned resources or property, or may become a l:1uisance." 
(Chapter V, Article 11) 

"Without observing the conesponding tecbnical standards and regulations, it is prohibited 
to discharge residual waters containing noxious pollutants that are dangerous to human 
health, flora. fauna and properties, into the sewage, the ravines, ditches, rivers, natural 
or artificial lakes, or to the sea. as well as to infiltrate these waters into th€: ground." 
(Chapter VI, Article 16) 

·Without observing the conesponding technical standards and regulations, it is prohibited 
to discharge pollutants or any kind that oould affect the quality of the soil and affect 
human health, flora, fauna and other properties." (Chapter vn, Article 20) 

These laws were designed to prevent pollution of the atmosphere, soil, and water resources. An 
Inter-Institutional Committee for Environmenlal Protection was established to enforce this law 
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(Decree 374). The committee consisted of representatives of: the Minister of Health, Minister 
of Natural and Energy Resources, Minister of Agriculture and Livestock, Minister of National 
Defense, Minister of Industry, Commerce and Integration, and the President of the National 
Planning and Coordination Board. 

November 6. 1978 to Aupst 19. 1982 (Decree No. 2967) 
The level of environmental compliance was reduced because of word changes within the articles 
affecting environmental controls .. The relevant clauses are the following: 

"Adopt measures necessary for the protection of flora, fauna and other natural 
resources." (Article 28, Clause a) 

"Avoid polluting water, the atmosphere and land." (Article 28, Clause t) 

Aum 19. 1282 to June 6. 1983 (Decree No. 101) 
According to Decree No. 101, the operator was required: 

"To perform the petroleum operations as per the Law and Regulations to protect the 
environment and the national security and in accordance with the international practices 
in these matters." (Clause t) 

June 6 and June 7. 1983 to June S. 1289 
The Law of Hydrocarbons No. Ins was introduced on June 6, 1983. The relevant measures 
were: 

"Perform all of the services which are the object of the contract, according to the best 
international practices and techniques generally accepted in the hydrocarbon industry. 
These services must be performed preserving in the environment without damaging public 
or private property. For the pollution caused by the contractor's operations, the latter 
must perform the com:sponding decontamination works notwithstanding his 
responsibilities to third parties and the corresponding authorities." (Clause 204) 

"Contractor will adopt the measures necessary for protecting the flora, fauna and other 
natural resources and, at the same time, will avoid polluting air, water and soil as per the 
respective legal provisions and international agreement." (Clause 33) 

The Law of Hydrocarbons No. Inl was introduced on June 7, 1983. Provisions were similar 
to those contained in the Law of Hydrocarbons No. 1m. 

June 5. 1989 to June 1990 (Decree No. 2144) 
A regUlation for the prevention and control of environmental pollution related to water resources 
was introduced on June 5, 1989. This regulation established specific discharge requirements for 
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septic and industrial waste waters. 

The above summary of development of Ecuadorian environmental laws and regula.tions indicates 
that there were numerous changes during the period of operation of the consortium. Basic 
provisions for protection of soil, atmosphere and water from pollution were introduced in 1971. 
This provision was maintained in some form through to 1990. However, the laws and 
regulations lack specific environmental standards against which to assess compliance. 

In addition, provision was made for the operator to comply with international practices in the 
Hydrocarbon Law (Decree 101) introduced in August 1982. The following section provides a 
summary of typical operational practices for the petroleum industry in tropical rainforest areas. 

4.3.2 OperatioDaI Practices in Tropical Rainforest Areas 

A review of typical operational practices in tropical rainforest areas was completed and the 
results are presented in the report ·Final Assessment Criteria for an Environmental Evaluation 
of the PETROECUADOR-TEXACO Consortium Oil Fields-. A summary of typil::al exploration 
drilling practices from 1964 to 1990 is given in Table 4-3. A summary of typical development 
and production practices for the period 1964 to 1990 is given in Table 4-4. 

4.4 COMPLIANCE ISSUES FOR OIL FIELD DEVELOPMENT AND 
OPERATIONS 

Throughout the period of operation of the PETROECUADOR-TEXACO Consortium, there has 
been a consistent approach in the Laws and Regulations to the prevention of poUution of soil, 
water and the atmosphere. This can be summarized in the form of the three rmLin compliance 
issues for oil field development and operations given in Table 4-5. No correspolliding technical 
standards have been developed during this period to provide a basis for assessing (:ompliance for 
the petroleum industry. However, criteria values for various parameters for soil and water were 
developed specifically for this project. These values are summarized in the report -Final 
Assessment Criteria for an Environmental Evaluation of the Petroecuador Consortium Oil 
Fields· . 
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TABLE 4-4 

Typical Development and Production Practices 
(or the Period 1964 to 1990 

• B)' land. on up,nded roed •. 

• No .roeion eolVo!. 

• N.rrow roed. built r .. I .. MI.III .eco ... • Small .intrip. built (01' _llIeoc)' 
ovacuation. 

• BlIplontion c.mp. uled .Dd pel1lllnont buildl... • C.mp. eollllNCled &om podablo !nllen. • Simllar 10 proviou. ),un. 
eOlllltucIed • 

• Silll runoff throoab dilCha or not .ddrel8cd. 

• Tre""h .. IriDCI. 

• W.ur .. pplied from .. dace or lballow well •. 

• ..... ctice. (011_ uplontion pracllea. 

• All ... 1Iea diacharpd dlrecd)' iato IUfTOUndi .. 
enviroamenl or IIond UnIlI noD ninalDrm. 

• N.lUm lift Dowl .... oU •• 

• a ...... flared In pill. 

• Ex" .. Ouid. diachallIed iato cuviroamonl. 

• Pipelino. DOl p_1ed &om cOITOIion. 

• Lea ..... nd breab .n common. 

• Oil ma)' be ... moved b)' vacuum \luct or loft in 
pl.co. 

• S.lv.,ed nnl)' v.luable C41uipmeill. 

• Oil /"rom loll laDb .... recovored. 

• au acpuadoa 81.,.....". 

• W .... !lab lad unaU open pili uaed. 

• Produced,u .. u ftared In pill or abort 
IIIcb. 

• Exec .. pil Ouid. dnlncd 10 .. fTOUDdi .. 
• rea •• 1 b .... ric •• 

• Spill ... ero common.nd left 10 pl.co. 

• S.me. 

• Lack or pronalallvo _IIIIoDlOCO. 

• Uno broab II road c roao!na' •... ur 
croaai .... Ii .... under biab prolalro. 

• Equipment recovered from .beI .. 011 •. 

• ArtirlCw lift iaIIoducod (al. IiftJ ..... r 
Hood). 

( 

- ~ RMIoratioa 88M 
n IC ..... 

I ." 0
1 

• No rec .. _tioo 'II&mpcod. No lOiI 

- - - -

.••••... In1, 78 ... ." .. " 

• Mljor ICCO .. road. upanded. 

• C.mp. UPinded 10 blll&riea. 
H.rvoatlllliocal crop. near cl .. ri .... 

• U_1ed 10 ... ,. diach'llIed 10 
cree .... . 

• Solid ...... colJecIed in .. .rIce 
dump. whicb rove,. 

• See exploration pnetice. 

• La .. te pill 10 bold moro produced 
...ler. 

• Pill built In acrie., diach .... into 
IIroama. 

• Putab ..... Ler from rivor. filLered .nd 
chlorinal.ed . 

• More pipeli .... IIIIIII .. tion. 

• Incroaaed pipeline (.lIu ..... 

• Spill ..... or bulmoro remote Ib.n 
proviOllal),. 

• N.wral .iu remediation more 
orr""tlvo. 

• Uale remedi.lion offort. 
rn Z, .rooion pronation. 
~~------------------------------------------~~~~~~--------------------------------------------
oe" 
-I=""rn! 
~~. 
N ...... 
-I="" )::> 
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TABLE 4-4 (CONT'D) 

• Ro.d. _no rebuilt. 

• LafJCr .inlrip. built. 

• .Se ..... from u"". rudlmelUrJ !lUted III IepIlc .. nt .nd 
ow.rflow InIo ..nile. _ler. 

• Weier from river, filtered, ~hloril1llted. 

• pH.nd chlorine telli ... of ".ler. 

• Se. explonlioa pnc~ ••. 

• Solid ... 1Ie collected.nd piled for _,. 

• Solid., e .... l.iORl .nd fluid. dnlned from .. nka .nnu.oU, 

• Drained 10 IIIff.c .... ter. 

• Ro.d.1VIIoa c_11ed b, pile. and rnetallbeell. 

• urpr. ~ ..... 11zed ~~ •• 

• Service Ouic18 (N.cJ .rlnee) diacharpcllo .rea. 

• Spin. Inf.round ...... rI •• cov.red .. Ith I0Il. 

• llleedl,. •••• dnlOl, lint linn. ele. clllllinuecl. 

• a..mIcal. wldel, ued In .n openlioal. 

• Exee .. , •• O.red .1 ...... rie.. • Cham druma di..,.,.... or with MIIId ..... 

• Prod .... ter rrom hip TDS. chIor1de •• nd Ie"". diacharpcl • Berm runoll' du.clodllnlo ..... oIpIta. 
10 IIID .... ler. 

• Cathodic protection fil'll ueed oa _In llnel. • CheIIII ued 10 protecl linee rrom corroaion. 

• Flowline. co.ted with c.dIon .. I. • Diapena ... ulld for .1111. 

• Une 19b replired. • ExlIII,. 11_ uplfllded 10 min. Iub. 

• Piai", f.ciJitie •• uilt on major line •• • ,",,_live mealll_ ... ded 10 corUol produc:lloII. 

Site MId aDd • Abel pnc~ •• followed exploration pnc~el. • SaIv ... IU 01 .. equlpmenl, .urnfhurJ MIIId ..... on .1Id. 
RIIICoradaa Base C .... 
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• Ne •• CAlllOIdl planned for better ICce ... 

• Upando .xlq R*I.. hmlioa for 
e"";onfreduH ........ lIdlme.-.tIoa. 

• urp ...... cl.red .nd dnlned for facility de". 
T • ...,. ca"". uplfllded 10 perm f.cUilkl. 

• SeptIc .. nka ...... Uod. Landfill ....... U, 
loc.ted. 110 linen, monIIori.... Inclnenton 
ulld. Hunli", rellricted. 

• Directlonal drillilW lac_lid. PIli ueed for 
drilll ... nId. onI,. RemoIe....,. ueed. Mud 
reu .. , Iandf.rmlOC, proper di ...... iqjection. 

• Production flcllltin PI"ed, ".,. e .... lilhed. 

• River and pit dnlne .. ...,W. 
• T.nt boa.orna ued for dutt c_1 on roacJ •• 

• Oil hItereeptor ueed for dilCharJod _ler. 

• 1tec0WlrJ of ,.1 ~red. 
• Salellile pu""..., ... tionI ueed. 

• PIpeline leab repaired. 

• Pipe illlplClion uplfllded. 

• Equip_III IIIYlted .nd ..-ad from l1li. 
Pill .. ere filled ....... Ilaliom leY.lled. 
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TABLE 4-5 

Summary of Compliance Issues Related to Ecuadorian Law 
BS a Result of Oil Field Development and Operations 

Issue Identified from Laws •. . > Potentiat Contaminant 
and ReiUlatioiiS;; 

Contamination of Soil 

Contamination of Water 

Contamination of Air 

,., . 

SOUl"Ce . 

OilIbrine spills from wellheads, flowlines, pipelines. 
Dams and drains of tank basins. 
Disposal of tank bottoms. 
Disposal of chemicals and containers. 
Seepage from pits. 

OilIbrine spills from wellheads, flowlines, pipelines. 
Dams and drains of tank basins. 
Disposal of tank bottoms. 
Wastes disposal. 
Disposal of chemicals and containers. 
Overflow and seepage from pits. 
Disposal of producc:d water. 

Burning of oily wastes. 
Incineration of miscellaneous wastes. 
Use/disposal of producc:d gas. 
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DRAFT~_ 
PART 5 - FACILITY AUDIT 

5.1 INTRODUCTION 

The main objective of the facility audit was to gather information on operational practices to 
provide an understanding of contaminants that may have entered the environment from past (pre 
1990) practices. Specific objectives included: 

• to obtain information relevant to operational procedures prior to June 1990 and post June 
1990. This information will assist in determining possible causes of soil, ground and 
surface water contamination during the period 1964 to 1990; and 

• to obtain information on operational practices to determine compliance with Ecuadorian 
Law and tropical rain foiest practices as summarized in Part 4.0 and the Criteria 
document. 

5.2 METHODOLOGY 

Audit information was gathered from three different sources: 

• preliminary information was gathered by reviewing office files from the 
PETROECUADOR office located in Quito, Ecuador; 

• a preliminary audit questionnaire; and 

• the facility audit. 

5.2.1 Pre-Audit Questionnaire 

The pre-audit questionnaire was developed from the information gathered from the file review. 
This questionnaire was sent to each of the main production facilities and information was 
requested including the names of personnel most knowledgeable on plant operations and field 
operations, waste disposal, spill response, environmental monitoring, historical documents and 
past practices. The availability of procedures documentation and government licences was also 
determined. Information was also requested on present and past treatment and disposal or 
abandonment practices for produced water, tank bottoms and residual oil, drilling fluids, pits, 
produced gas, chemicals, sewage, filters, drums, equipment taken out of service and materials 
contaminated by spills. A copy of the pre-audit questionnaire is given in Appendix B. 
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5.2.2 Facility Audit 

" . 
The information obtained from the pre-audit questionnaire was then used to refim~ the protocols 
developed for the audit. The facility audit was conducted from May 17 to June 3, 1993. The 
audit was conducted at the camp stations of the main oil fields. These stations include Lago 
Agrio, Shushufindi, Sacha and Auca. These main stations had persOnnel knowledgeable on the 
operation of all the fields. The operational reCords of the smaller fields were ~llso located at 
these main camp stations. The facility audit at the four main stations therefoR~ incorporated 
information from all 22 production stations (Table 5-1). 

Audit information on the operational practices was gathered by the following methods: 

• review of Department of National Hydrocarbons (DNH) and PETROECUAIIOR files; and 
• operator interviews. 

A master audit checklist (Appendix B) was used during the facility audit to record the source 
and availability of information for specific areas of oil field operational practices. 'This provided 
a screening mechanism so that information could be located and collected for relf..'Vant areas of 
operational practice. 

Information on the three main areas of oil field operational practices was collectc::d: 

• facility management; 
• well site management; and 
• pipeline management. 

A facility audit protocol list (Appendix B) was used to -key in - on specific aspects of oil field 
operational practices. It as organized according to the three main areas listed above. 

The facility management section included such aspects as: 

• general information; 
• facility description; 
• site history; 
• site characteristics; 
• air emissions; 
• water/wastewater discharges; 
• waste handling and storage, transportation and disposal; 
• material handling and storage; 
• storage tanks; 
• useldisposal of produced gas; 
• containment and control of crude oil spills; 
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TABLE 5-1 

The Association Between the Four Camps, 
-. Where the Facility Audits were Conducted 

and the 22 Production Stations 

Lago Agrio Lago Agrio Central PrOduction Station 

North Production Station 

Production Station 

Production Station 

Production Station 

Production Station 

Shushufindi 

Sacha 

Auca 

Parahuacu 

Atacapi 

Guanta 

Dureno 

Shushufindi 

Aguarico 

Sacha 

Auca 

Auca Sur 

Culebra 

Yulebra 

Yuca 

Yuca Sur 

Rurniyacu 

Cononoco 

Central Production Station 

North Production Station 

South Production Station 

Southwest Production 

Production Station 

Central Production Station 

North #1 Production Station 

North 112 Production Station 

South Production Station 

Central Production Station 

South Production Station 

Production Station 

Production Station 

Production Station 

Production Station 

Production Station 
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• radioactive materials; 

• noise; "l!' 

• disposal of produced water; and ..l," 

• disposal of tank bottoms and residual oil. 
.. \"", 

The well site management section included such aspects as drilling and workover pits, disposal 
of tank bottoms and residual oil, management of residual wastes, disposal of excess chemicals 
and their containers. 

L.:-.. 

··The pipeuDe' maDagemerit section ul~ludes the condition; management and repair of the 
seCbndary and· main pipelines within the fields.; ~, 

The following is a list of the key personnel interviewed at the main camp stations. These people 
were originally identified in the pre-audit questionnaire as the most knowledgable about the 
different aspects of the facility operational practices. 

. ·La&O Agrio 
Isias Carrillo 
Fausto Jara 
Antonio Troya· 
Jorge Pinafiel . 

Carlos Chavez 

Shushufindi 
Marco Ochoa 
Patrico Flores 
Galo Naranjo 
Luis Fierra 
Antonio Troya 
Frenando Roman 
Pablo Moreno 

SIdli 
Hector Diez 
German Velladares 
Marcelo Agula 
Antonio Troya 
Fernando Roman 

. Al!g 

lauro Mora 
N. Grijalua 

Production Superintendent 
Head of PETROAMAZONAS Environmenltal Unit 
Environmental Unit 

Camp Supervisor 
Materials 
Production 
Production 
Environmental Unit 
Environmental Unit 
Head of Special Projects 

Camp Supervisor 
Production 
Production 
Environmental Unit 
Environmental Unit 

Camp Supervisor 
Production 
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Pablo Moreno 
M. Moran 
Antonio Troya 
Fernando Roman 

Head of Special Projects 

Environmental Unit 
Environmental Unit 

5.3 SITE DFSCRIPTIONS 

5.3.1 Lago Agrio .. 

' .. l.'~':' • ,.!" .... '" ~ ~ ~. '., . 

.':'.' 

··f· 

The topography of the Lago Agrio area is typically rolling hills with the. Rio Aguarico flowing 
south of town. Much of the surrounding native jungle has ~ cleared for residenti3J. housing 
and livestock grazing. Numerous banana and coffee plantations have been planted' in' the area. 
The soil varies from sand to red clay to an unknown depth. 

5.3.2 Sbushurmdi 

The topography of the Shushufindi area is low rolling hills with numerous streams. The 
Aguarico River divides the Aguarico oil field from the Shushufindi field. This river is crossed 
by a small bridge along the central road. The surface geology shows silts ~d clays to unknown 
depths. The main facility is located on a flat area crossed by numerous Streams.. Lush forest 
growth surrounds the facility. Numerous fruit, coffee and banana plantations are present. 

5.3.3 Sacha 

The Sacha area is characterized by relatively flat topography with numerous creeks and streams 
flowing through the area. The field area is located north of the Rio Napa. The town of Coca 
is approximately 20 km southwest from the main camp. The main facility is located on an area 
which is fairly flat. Most of the native rain forest has been cut down for plantation and grazing 
purposes. The local industries located in the township of Sacha mainly exist to service the local 
population. Coca is more industrialized and contains services both for the oil indus.try and local 
services. 

5.3.4 Aua 

The topography of the Auca and outlying areas is typically hilly with numerous streams 
surrounded by native jungle and sparse plantations. The northern boundary of this area is the 
Rio Napa. Less colonization has taken place in this area compared to the northern areas studied. 
There are no surrounding urban centres and few services for the colonists. The Auca station is 
located on a hill and there are no critical wildlife habitats recognized in this area. Several large 
streams are in the vicinity of the Auca facility. The local surface geology is silts and clays to 
an unknown depth. River gravels and sands have been used to build the lease sites. 

. ~. 
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OVERVIEW OF FACILITY QPERATIONS 

5.4.1 

. ,A·flowc;liagram.which .details the production process·issoown·on Figure''S;;1 (Map pocket). The 
pr~s:coIiects proo.ueedf4rids (oil, gas and··water) , separates·and.disposes gas and water and . . 

d'clivers crude oi,lf4;Y' markee·Via pipeijne. The: type, quantity and' capacity of processing 
eguipment used at t.Qe stations· is 'also detailed on""Fi&me 5.; 1-.. . The. separatllon process is 
conducted at eii~leen outlying' production stations and four ·centml production stations. All 

.• twenty-tWo prodU~Oi1 stations· are currently, or have at some time; discharged oily produced 
·water to .Ute environment and flared excess· .cas. The stations' llave . processed a total of 
approximately 1.4 billion barrels of oil, 250 million cubic.. feet. of: gas . and 375 million barrels 
o(produced water dunn& the period 1964 to 199.0. 

·mstaUa:ti.ons atprodu@()n facilities include surge tanks, wash tanks, oilstorage tanks, separators, 
rnani,folds, p.um~, generators, metering stations, flaring systems and prtXluced water separation 
pits. 

5~4.l.1 

~.g~ Agno'is the·;largest·of'the central stations. The facilities ar·Lago Agrio include the 
foilowihg:· 

• main camp; 
• north station; 
• central sWion; and 
• oYtlymg· stations iiiduding Pamliuacu, Guanta, Atatapi and Dunmo. 

Th~:'main dimp covers approximately SO' ha and' apprt»dfliatel.y' 196 people work and are 
accommooatt~fwithin Ute camp. The camp includes PETROAMAZONAS.offia:s, vehicle and 
equipment maintenance area,¢orestatiori. nursery, a fire statiOn~ camp water supply tanks, used 
equipment stofllge, chemi~ storage, accommodation, cafeteria, niedical. CliniIC, airport and 
~tioh facill.ties. 

A camp waste :incinerator is locaied at the nearby north station. 
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The,·central·station is dividect in~ two areas, the process facility apd the tank·fapn. The proc;e$S. 
~iij~ooll~ts·thc.pr~ce4petroleum.pmducts..rrol\l.the·out1yin~sta.tio)1Sfi!i:id:·fl~Y well sites; 
fod1nal.processin~.before:~eat the tank farm. This facility is.~ger· tl}a1t:the field statiQ~J. 
but-.the process is,similar. The'productis then stored at" the tank,farm· beforebeiJ1g transport¢cl 
via,. p,ipcline· to: a refinery; 

5.4.2.2 SbusburliJdi 

The facilities within the Shushufindi field include:, 

• central production station; 
• north· production station;: 
• south· production station; 
• southwest producti()n station; and 
• Aguarico 'production station. 

The volume of oil processed at the Shushmindi stations is currently' approximately 
105,000 barreh·per day. 

Facilities at the· camp and centtm: production, statim include. hydrocarlxm p1WesSing .ano.a. 
PETROAMAZONAS offices, maintenance area, vehicle maintenance, fire station, 
accommodation, cafeteria,j medical clinic, airport and recreation facilities. 

5.4.2.3 

The facilities at Sacha,.arc divided' into· the following: 

• central production station and,main camp; 
• north #1 production station; 
• north If2 production station; and 
• south· production stttion. 

The total volume of discharged fluids is 56,000 .barrels..per day from the Sacha facilities. The. 
CenttalStation .prociuces20,OOO bbVdy North #1 stationprcduces 2,700.bbl/d, North .. #2· station. 
produces 2~9<X):,bb1Jd:and' South 'Station.produces 7';000 bbVd.The water·' injection system 
cu~y injeCts".af'l3-,OOObalmlsof water into the JeSer'Voit. 

The-central prod\ldion station and main camp covers approximately 47ha and'·approXimately-
77 people womand·.are acoommodated within the camp. Facilities at the camp' include 
PETR0AMAZONAS:offices, vehicle maintenance, fire fighting capabilities; ·bousing,.'cafeteria; 
medical cliiric amtretreation facilities •. The cenual production station was constructed in 1971. 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069481 

CA1069481 



'. , 
. ·.· ... 5.,4.-2.4 .', "Aiu:a, . ' __ "T""'l " .1 ,." '. 

':4 .. "'r:o-~' ~''i :n\.=":~ ; ~':J.:-:~-(" ~~ ~.? :·:l: .. ~ : .~ ~.-::,J. ...... ;': ' :.: '.:' ~ L,:"I~.=.t J.I_.~ :.l.. 
, "i . The facilities at Auca L'lclude the'folloWlng: 

• central production station and camp; 
. • ~south·,production station; and 

-

{':!.... - ~ I 

• outlying production :stations lSi Culebra, Yulebra, Yuca, Yuca Sur, Cononaco and 
Rumiyacu. 

The Auca central station and camp occupy approximately 30 ha. Approximately 62 people work 
in the Auca oil field and production facilities and are accommodated within -the camp. The camp 
includes PETROAMAZONAS offices, vehicle and equipment maintenan<%.',area, a fire station, 

, ;;:.. accommodation, cafeteria, medical clinic and reCreati~~ facility. The carrU~.'supplies:most of the 
.' ",. S\!!Vic:es needed to operate the facilities: 

5.5 SUMMARY OF FACILITY AUDIT OBSERVATIONS 

'(':. ~: The following sections provide a sumnWy of the observations recorded during the facility audit. 
The information is organized according to the three . Main areas of operatiOlllal practices: 
production facility management, well site management and pipeline tnanag,ement. The 

\"'. . operational practices were fawid to be similar between facilities and are therefon~ summarized 
according to the main aspects of opermow praCtices. Any differences in practices between 
different facilities have been noted below. 

- 5~5.1 Production Facility Mana&emeut 

The production stations are all similar in design, the only variance is the capacity of each 
station. Each station uses a gravity separation system in conjunction with separal(Jlrs to separate 
the oil from the produced water. The oil is not refined on site but is sent via a pipeline to a 

'-refinery on the coast of Ecuad,or. ~ produced water is disposed of through a waste stream 
.;~ into· the surrounding area. The 'exceSs gas produced with the oil is flared at each of the stations. 

A freshwater injection system has been developed for the Shushufindi and Sacha fields. Both 
systems inject freshwater into the production formations using abandoned producti()n wells. The 

-' Shushufindi injection system has been in use since 1984. 

Power generation for the camps, the' production statio~s and th~ wetI sites is prc)vided by gas 
fIred turbines located at each of the central stations. 

, S.S.1.1 Air Emissions 

Sources of atmospheric emissions from the s1:a!ions include flare stack. emissiorls, equipment 
exhaust, and an inciilerator at the Lago Agrio nonh station. The incinerator bums non-
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biodegradable waste from the camp. The local people use the ash gen~13ted for crop fertilizer. 
The incinerator was built approximately 12 years ago and uses gas produced from the station to 
fuel the burners. No monitoring systems are)n. place or used to tr.st the flare stack emissions 
or emissions from the incinerator stack. 

.. 
A response procedure in event of accidental product release or complaint has not been 
developed. There have been no ~rted abnormal emission events .. 

., • . t '" . 

5.5.1.2 Water!Wastewater Discbarge 

Potable Water 
; { ; 

The source of potable and process water for Lago Agrio has been the Rio. Teteyc. '.This is 
currently changmg to a well source, Que to contamination from unknown sources in the river. 
The water is presently filtered, flocculated and chlorinated. Drinking water is further sampled 
and analyzed daily in the camp laboratory. 

Process and potable water for the Sbushufindi station and main camp is, supplied by a nearby 
river. Potable"Water is disinfected by ~ u1tra~olet p~fier. 

Process and potable water soun:e' for the Sacha stations is the Rio Blanco. Potable ,water 
treatment method was not described d~g ~. audiL . ' 

At the Auca facility, potable and process water is obiained from a large stream north of the 
facility. This stream also receives liquid wastes produced at the facility. No potable water 
contamination has ever been identified from this source. 

Wastewater 

Wastewater streams from the stations and camps include produced water, sewage, wash water 
from the laundry and car wash, runoff from the proc;:ess area, surface drains and floor .drains. 
These streams are either diverted back through' the' produced water system or collected in a 
system of ditches throughout the camp which disc~e into nearby streams. There are no 
evaporation ponds or other wastewater impoundment areas at the main facilities. No testing is 
conducted on the wastewater prior to dispOsal into the river except at Shushufindi where 
wastewater bioassay testing has been conducted since 1990. These waste streams were similar 
prior to 1990. . - . 

Sewage has been treated at Lago Agrio in open pits since 1992 .. Prior to this, sewage was 
released on land or stored in pits that emptied into the local river. A system of heat treatment 
is presently being investigated for sewage trratmenL Sewage at Shushufindi is held in. a septic 
tank which disCharges directly intO a river. At Auca, the sewage stream is d~gned so that it 

'{ .. - -: .... . .. 
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" .. ':~-:~~~~.~~~ ~~~~ri), :~~~e9).$,.~c:ased into Jbe jungle .. , .. The2sewage efflu~u is not ~alyzed 
:(,...,: befo=re rel~.·· . _. _., " .. , ': . Q T :,' :';')C c .• 

·c· .. · Non-p6table ~ter used.for fire fighting is stored in tanks a.t all' of-the "central stations. 
Numerous creeks and rivers flow through the concession area. Produccii'watei', run off from 
vehicle and equipment washing, surface run-off from the leases and stations as well as outflow 
from pits is diverted or discharged into .these streams. Rainwater is "directed into surface 

;. 

" '- culverts ~d then'_diverted of off-Site via ditches. 

;-,.. •• t,.. .' There is ,~o required groundwater mOnitoring program for any of the 'fields :assessed. No 
giound~ter monitoring program was in place prior to 1990 at any of die stations. There are 
no water wells presently drilled at the facilities. 

,A groundwater monitoring program was reportedly initiated at Shushufutdi in 1990. 
: Groundwater samples are collected by an engineer. The operators reported that surface and 
~"ubs~rface contamination is present, however they did not provide specific information regarding 
weJl1dcations or monitoring data. Numerous shallow domestic water wells are used within the 
town and by rural residents. 

I 
I 
I 
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A groundwater monitoring program has not been developed in Lago Agrio, Sacha or Auca. The 
operators are not aware of groundwater contamination. The water table is encountered at I 
approximately one to two metres depth in most areas of the fields. Regional groundwater flow 
varies depending on the local topography •. , The depth to potable aquifers also varies, although I 
most residential wells are hand dug. 

5.5.1.3 waste Handling. Stara". Transportation and Disposal 

Prior to 1990, organic waste was disposed of at a Lago Agrio well site or at the faciJity and non
biodegradable material was stored in drums and disposed of at a local landfill. The location of 
this landfill was not provided. A new landfill is presently being constructed un Lago Agrio. 
Since 1990, the waste in the Lago Agrio field has been separated with the biodegradable material 
composted and the remaining waste incinclated at the North Station. Organic wastes are 
presently placed in a compost generator pit at the Shushufindi central station. Prior to 1990 
waste was buried or bumt in a pit off site. Organic waste at Sacha is currently blLiried at Sacha 
40 well site. Burial of waste at different well sites has taken place historically in this field. No 
incineration of wastes is presently done at the Shushufindi, Sacha, or Auca field:;. 

No waste materials are presently recycled as there is no facility that can accept this material. 
Waste reduction and pollution prevention plans are currently being developed. Prior to 1990 
no plans were in place. It was reported that in the future, compost generated from organic 
wastes will be used during tree planting operations. 
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A waste storage facility was constructed at the Shushufindi central s~on ~, 1~ 1-92. ,,Prior to 
the construction of thiS! storage area there was no facility to securel>" 'store ~~ W~tCS. Prior 
to 1990 all non organic waste was buried with no prior testing. The storage practices for this 
facility are to containerize the waste in 4S gallon drums and then stockpile the d~ms. Empty 
drums are also ~tored at this facility. A w.uer collection draln ConstrUCted, into' the base of the 
concrete el1clo~ure drains into a retention pit, wbich drains into the j?ngl~. 

, . 

Specific was~ oils including lubrication, hydraulic, generator and cutting oils, a,re placed in 
drums and buried at Shushufindi. Waste oils from' the Auca stations are dlsposed of in a 
concrete sump which drains directly off site without treatment Oily sludge generated at Auca 
is also spread on the lease roads for dust control.' Oily' sludge from Lago Agrio is now 
reprocessed. Prior to 1990 these sludges were ather reprocessed or spread on lease roads for 
dust control. 

The commonly used chemicals in all fields include demulsifiers, descalers; anticorrosives, 
antifoaming agents, antiparaffin and acid bath chemicals. Additional chemicals in use at 

Sbushufindi and Sacha include surfactant, bactericides, polyelectrolites, sodium hydrocliIoride, 
acetone and hydrochloric acid. These chemicals are stored on racks in 4S gallon drums in a 
fenced area, or in storage tanks in the tank fanns. Empty chemical drums are returned to the 
supply company. 

5.5.1.4 Material Handling and Stma 

A material inventory list is generated a! each station. A separate hazardous material list has not 
been made as no hazardous materials are recognized as such. Materials arc received by 
contractor supply trucks and stored in drums on racks or in larger storage tanks. The drums are 
periodically inspected for signs of lealcagc. 

No waste materials arc presently recycled or reused. Waste reduction and pollution prevention 
plans are cunently being developed. 

5.5.1.5 Stonge Tanks 

American Petroleum Institute (API) standards arc reportedly followed in the design and use of 
the abovegrolmd storage tanks. The tanks arc reportedly inspected visually for corrosion and 
leakage. Most of the corrosion damage reported is on the base of tanks due to water, and at the 
top from gas. Storage tanks have historically been repaired or dismantled as necessary, but not 
abandoned due to increased production throughout the fields. Underground storage tanks are 
reportedly not used at any of the stations due to the high water table and the highly corrosive 
nature of the soil. . ' 
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The Shushufindi storage tanks were inspededby st.atiori'''PersQnriel iit'Aprill990" Over the past 
few years the tanks have been sonically tested 00 a regular basis, TheSac.ha ~',torage tanks at 

. Auca and Sacha are reportedly inspeCted visually for'corrosion and leakage. Integrity testing 
'. \.:.:; on the tanks started in the late 1980;s and is currently dooe~ ;: .. 

• ,~l .' 

. 5.5.1.6 . uSe and Disposal of Produced Gas 

~., ." ;'Produced gas is gathered through a series of compressors and fluid sep;lraft~n systems. Excess 
, produced gas is flared only at the production stations, but venting may take place at the well 

sites. Produced gas has recently been used as fuel at the production statiQOS. Prior to 1990 all 
excess gas··was vented or flared. Knockout tanks are not in use along flare lines. Liquids in 
the flare line drain ooto the ground or into nearby separation pits. 

5.5.1.7 Containment and Control pC Crude OU Spills 

Integrity testing of storage tanks started in November 1989 and use of spill prevention measures 
such as sonic testing began post 1990. Primary and secondary containment harriers such as 
berms and ditches and emergency containment equipment (e.g., absorbent materials) are 

.,. designed to limit spill migration. Emergency containment equipment is stored at Lago Agrio 
. ". and Shushufindi central station. Spills and leaks are detected by volume and pressure loss in the 

system. Oil spill material from the Sacha stations is disposed of into the produced water stream. 

Prior to 1990, no spill prevention methods were in place. The I'eI::ently formed 
PETRO AMAZONAS Environmental Unit bas recognized the need for additiOlUll spill control, 
reporting and spill site reclamation. Implementation of proposed methods has not taken place. 
A spill response plan, which has yet to be developed, will outline specific response and control 
responsibilities, training requirements and identify personnel designated to respond to public 
concerns. A plan that addresses spill response for road tr3nSpOrtS has not been developed. 

5.5.1.8 Radioactive Materials 

There are no radioactive materials reportedly used or generated at any of the prodillction stations. 

5.5.1.9 ~ 

The principal sources of noise are compressors, pumps, generators and turbines. No complaints 
have been reported due to the noise levels. The operators were not aware of any regulations that 
have to be met or complied with due to noise production. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

, CONF1DENTIP-L I 
PEi o~~I~~ 

PAltT·'.Vl 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

5-13 I 
CA1069486 

CA1069486 

all
Highlight

all
Highlight

all
Highlight

all
Highlight



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5.5.1.10 Disposal or Produced Wate[ . 

. .. '.. . 

The stations Use a gravity ~tion process in the. wash tank to separate. oil. from produced 
water. ProduCed water is then passed through a series of open, unlined pits. Oil is periodically 
skimmed off the surface and stored in tanks before reprocessing. The remaining oil emulsion 
and produced water is discharged into a local creek or river or in some instances directly into 
the jungle. For further information on produced water effluents, see Pan 7.0. Produced water 
has historically not been tested prior to disposal, although irregular testing was reported to have 
taken place prior to 1990. 

II 'Z" 

Deep well reinjection for a portion of the produced water is presently in use at the Shushufindi 
and Sacha fields. At Sacha, water injection began in 1986 and currently 13,000 bbllday are 
reinjected. A produced water storage facility associated with the water injection wells at Sacha 
was constructed after 1990. A reinjection system is also being designed for Lago Agrio. 

5.5.1.11 DjsposaJ or Tank Bottoms aDd Residga) 00 

Tank bottoms are not treated or analyzed before disposal and the volume of waste is not 
recorded. The material is presently disposed of on the roads or in pits. This practice is the 
same as before 1990. Treatment or recycling of tank bottom material and residual oil is not 
currently practised. 

5.5.2 WeD Site Manaaement 

Exploratory drilling and development drilling typically used freshwater based muds and salt 
based muds. Standard fluid circulation equipment included a shale shaker which was used to 
segregate the drilling fluids before recirculating into the main sump .. Drilling muds at !.ago 
Agrio were treated in the sump using flocculants and polymers. Muds were tested prior to 
disposal. Prior to 1990, muds containing lithium sulphate and other heavy metals were disposed 
of in sump pits. 

Upon completion of the well, the wellhead cellars were filled with concrete and gravel. Some 
of the wellheads are protected against accidental impact by steel pipe fencing. All equipment 
and buildings associated with drilling and not necessary for the operation of the well have been 
removed from the well sites. 

Workover, completion wastes, salt solutions and oilIwatcr emulsions have historically been 
disposed of into well site pits. Currently some of these wastes are c:01Jec1ed in tanks or 
deposited in concrete separation pits at the production stations. tittle maintenance has reportedly 
been done on any of the pits at the well sites. Workover and completion wastes in the !.ago 
Agrio field are reprocessed at the Lago Norte station. The acid water produced from workovers 
in all fields is now neutralized and disposed by the contracting company. Previously, this water 
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was disposed of in the well site pits. All fractionation sands and related acidic: chemicals are 
disposed of by the company contracted to. do the work.· The method and· place of disposal for 

r.>" these ~astes·was not identified.- . . ,. -' . 

. ? ..... '. _ ..... 

,. , 

Since .1990, th~ suspended wells have been monitored similarly to the operation III wells, but on 
lliess frequent basis. Monitoring schedules before 1990 are not known~Priclr to 1990, pits 
were not maintained. Since then erosional damage has typically been· fepain:d. Post 1990 
efforts have been made to minimize the working size of the well sites. Prior to 1990, no effort 
was made to minimize the lease size but natural infilling took place· due to the growth rate of 
the surrounding vegetation. 

An environmental unit of PETROAMAZONAS has been formed since' 1990. This unit has 
recently recognized the· need for spill prevention methods. Prior to the formation of this unit, 
no preventive measures other than occasional visual monitoring programs were wldertaken. The 
current spill monitoring program involves visual inspection of the well sites every three months. 

A reforestation program has begun through the development of the nUrsery facilities at Lago 
Agrio main camp. The main stations, except for Auca, are presently supplied with information 
'and plants from the Lago Agrio nursery. The Auca refores1ation program will be in place in 
1994. Part of this reforestation program includes donating plants to farmers. Prior to 1990 no 
reforestation program for any of the fields was in place. Vegetation and weed control has 
historically been done by manual labour. 

'.Protection of surface water quality was reportedly not considered during exploration drilling. 
Prior to 1990, some measures were tamt in Shushufindi to protect surface water, fresh water 
and mineral resources from contamination depending on the lease location. Sinc:e 1990 limited 
protection measures have been instituted. As an example, waste streams ll.Ie now being 
separated and tested prior to disposal at Sacha. 

5.5.3 Pipeline MaDqement 

Pipelines are currently monitored every three months and a visual inspection is dc)ne during well 
servicing. Since 1990 sonic pipeline monitoring has been part of the prognun. Suspended 
flowlines are also visually monitored. Spills are recorded on a fonn and filed with the DNH. 
Spills are usually detected by a pressure or volume decline. Spills have reportedly always been 
assessed for remediation. Manual vegetation control programs have always been in place along 
the pipeline right of ways. 
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5.6 SUMMARY OF AUDIT FINDINGS 

This section provides a comparison of the observations of oil field' operational practices recorded 
during the facility audit to compliance issues identified from the regulatory reView. A summary 
of the operational practices for the Consortium oil fields is given in Table ~-2. In most cases, 
the opera~onal practices are the same before and after 1990. There are' exceptions with regard 
to compostin~ of organic wastes at Lago Agno, testing of drilling fluids prior to discharge, well 
site revegetation and the frequency of pipeline and well site inspections. 

5.6.1 Compliance of Operational Practices with Ecuadorian La" 

As noted in the regulatory review (part 4.0), Ecuadorian Laws and Regulations are concerned 
with three main issues, namely preventing pollution of soil, water and air. Oil field development 
and operations can cause pollution of soil, water and air as a result of several different activities. 
These are identified in Table 4-5. To assess whether the Consortium oil field operations were 
in compliance with Ecuadorian Law and Regulations for the period 1964 to 1990, operational 
practices prior to 1990 (from Table 4-5) were compared to activities identified from the facility 
audit as potential sources of contamination to soil, water and air (Table 5-2). The results of this 
comparison are presented in Table 5-3. In all cases, activities likely to cause contamination 
were identified from pre-199O operational practices. Therefore, the Consortium oil field 
operations prior to 1990 were potentially not in compliance with Ecuadorian Law and 
Regulations. 

No technical standards were developed in association with Ecuadorian Law for the period 1964-
1990 which can provide a basis for assessing compliance of operational practices with the Laws 
and Regulations. For example, for a given oil spill there is no stated oil and grease value in soil 
which is considered unacceptable and would require remedial action. However, criteria values 
for various parameters for soil and water were developed specifically for this project. These 
values are summarized in the report -Final Assessment Criteria for an Environmental Evaluation 
of the PETROECUADOR Consortium Oil Fields-. The criteria values have been used to verify 
contamination resulting from oil field operations and the results are presented in Part 6.0 of this 
report. 

5.6.2 Collf'ormance of Operational Practices with Typical Operational Practices in 
Tropical Rainlorest Areas 

A comparison was made with typical operational practices in tropical rainforest areas (Tables 4-3 
and 4-4) with the operational practices recorded during the facility audit (Table 5-2). This was 
undertaken to assess conformance of the Consortium oil field operations with operational 
practices in tropical rainforest areas. The results of this comparison are presented in Table 5-4. 
This comparison indicated that the Consortium operational practices were similar for operational 
practices of the same period (1964 to 1990) in other tropical rainforest areas. 
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TABLE 5-2 

Summary of Operational Practices for the Oil Fields 
for the Period PrIor to 1990 and After 1990 

Soureea included flare I&Icb alB veolina and equipment 
ewust. 
lacinentor installed 8t Laao ABrio approll.. 1980. 
No equipmeot UIed for 811)' emiuioa IIIOIIitoriq 01' testioa. 

t.oc.J river used for potable ad procea W8t«. 

Potable water not tested. 
Wutewater ........ include procIuced water, car wub, kUD&trJ 
surfKe clniD8ae, equipmeot U'e8 dtain8p ad IOW8p. 
SurfKe runoff discwaed into local 1tJe8ma. 

Sew.ae not tested or treated prior to diapoul into a river. 

No teslina prior to diacharao of wutewatet'. 
No tratmeot of wastew8ter c:oaducted prior to discharae. 
No aroundwater IDDIlitorina program in piKe. 

- - -- -

Same. 

Inc:inerator still operational. 

Same. 

Same, a1thouah a well i. comioa 011 liDo for potable water for 
the LIllO A,rio camp. 
The poCablo W8t« i. teated and treated prior to WICI. 

Same. 
Same. 
Same. 
Same, Oll.cept for SSP where biOl8ll)' leating is conducted. 

Same. 
Same, ell.cept 8t SSP, groundwater monitoring program in place. 

- - - - - - - - -
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and Disposal 

Material Handlin, 
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Stonp Taob 

UselDisposal of 
Produced Oas 
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TABLE 5-2 

Summary of Operational Practices for the Oil Flelds 
for the Period Prior to 1990 and After 1990 (Continued) 

TOIic waslea Dol areated. 
Oil Iludp reprocoued or spread on roads. 
All drill muda dilpOlCld of in die 1WDpfI, with DO leating. 

Laodfillable waste dilpOlCld of at die well lite, facility or 
landfill. 

HazardoUI waste buried. 
Specific waste oila put in clnamI and buried. 
No rec:yclinl of wulea or waste reductioo. 

API slaodards followed in tank deaip. 
No IIOderlround alonle taob in pIaco. 
Taob inspected visually for conoeion and leab,O. 

Produced las lathered by compressor IDd soparators. 
Produced las nared at the production slati0D8. 
Ventinl of las at some well ailes. 
Oas UIiod for turbine fuel. 
Knockout tao1ts Dot incorporated into tho nare linea. 

S-J8 

SSP - toIic waste atored in deaiped pit. 
Oil Ilud,e is reproceued. 
Drillina muds are trated in the lUmpS and tested prior to 
dischargo. 
Biodolradable waste is composted or incinerated al laiD Alrio, 
bumt or buried at SSP, buried at Sacha IDd Auca. 
Noo-biodolradablo waste is atored in dnIms IDd buried at the 

landfill. 
Same. 
Same. 
Same. 

Material, inventory list is made at each slalioo. 
No bazardoUI materials list is made. 
OIemicai. stored in clnamI are on racks. 
Waste reductioo and pollution prevention plans being developed. 

Same. 
Same. 
Same, intelrity leating by sonic is cooducted. 
All laDb at SSP were asseaaed in April 1990. 

Same. 
Same. 
Same. 
Same, gas is UIiod for fuels at laiD Agrio lind SSF. 

Same. 
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Containment and 
Control of Crude 

Oil Spills 

RadiOACtive 

Material. 

Noi8CI 

Disposal of 

Produced Water 

Disposal of Tank 
Bottom. and 

Residual Oil 

TABLE 5-2 

Summary of Operational Practices for the on Fields 
for the Period Prior to 1990 and After 1990 (Continued) 

.............................. ··········· •• ·••• •• · •• ·.~.jmt\L ;> .. 

Sonic pipe testin,lWted in the late 1980' •. 
Spill. and leaks detected hy volume and preaure lou. 

No envil'OlUDmtal management persoonel. 

No spill response plan. 

No radiOACtive material. used or ,enerated. 

Compreaon, pumptI and generatoR. 

No complaintl. 

Gravity Iep8Rtion proceu used in the wub tanka. 
. Produced walei' pa88CId lhroulh pits for oil recovery, then 

dischar,ed into creek or river. 

Discbar,ed water is not tested prior 10 disposal. 
Irregular produced water testin, done at Auca. 

Material Dot analyzed prior to disposal. 
Disposal onto roads and into pits. 

Volumes of material not recorded. 

Caitinued. 

Same. 

Pormation of &he Envil'OlUDmtal Unit 
Same. 

No radiOACtive material. used or generated. 

CompressOR, pumps and lenerators. 
No complaintl. 

Same. 
Same for moet production statiOlll. 

" 

Reinjection system used in SSP and Sacha fields, soon to be 

Itartlld in LaIO Alrio. 
Wa .. analysis started prior to disposal. 

Same. 
Practice stopped in 1990. 
Same. 

SSP - treatment and recyclinl of lank bolloms is beginning. 

~ 
(0 
I\J 
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TABLE 5-2 

Summary or Operational Practices ror tbe Oil Fields 
ror tbe Period Prior to 1990 and After 1990 (Continued) 

Spill moailoring program not documented. 

Wellhe8d cellars infilled after completioa. 

Suspeaded well sites Dot maintained. 

WorkOY« aDd completiOIl fluids disposed of inlo oo-ailo pi ... 

Produced water dispoeed of inlo tho junglo river. 

Spraying of lease IOIds with crude oil (DO tank botloms). 

Prac sanda aDd acids disposed of by cootraclor. 
All leases have been cleared of ellcess debris and equipment. 

No protection of water resources. 

SSP -limited protection measuta taIteo depeadilll OIl well silo 
location. 

Limited eovil'OlUllllmtai protectioo measuremeo .. tabo. 
Well sites monilored irregularly. 

Little or DO maintenaoco doao OIl tho lease pi ... 

5-20 

Visual spill inapoc:tioa program every 3 months. 

Same. 
Cootraclor responsible for lease clean-up or debris aDd 

equipment. 

. Same. 
Pi .. are regularly inspected for dama,O. 

Workover fluids are IIored in tsob. 
Deep well iqjoctioa prolram is in place at SSP and Sacha, IOOD 

10 be started in laiD Airio. 
Sprayin, of crude Dill stopped iiround 1991. 

Same. 
Same, Sacha not all equipment bas been cleared from leases. 

Same, SSP - limited waIor ~ protectioa is practised. 

. Same. 
SPSpaIded and oporatioaal weill monilored regularly. 

Same, SSP - lOme pi .. havo been infilled while coDtainin, 

a1ud,O. 
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TABLE S-l 

Summary of Operational Pradlces lor the OU Flelds 
for the Period Prior to 1990 and After 1990 (Concluded) 

Spills assessed for remoclialioa. 
Spill. detected by preuure or volume decliDo. 
Brush control pmctiaed atOll, pipeline ri,hte-of-way. 

Inspec:tioa doae every 3 mOnths with visual inspectioa durin, 
lel'Yieing. 
SOllie Ie8ting of pipe integrity. 
Samo. /.. 
Same. 
Samo. 
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Conaamioalion of Soil 

Contamination of Waler 

ConlamiJutioo of Air 

PAaT·s.vl 

TABLE 5-3 

Summary or CompUance Issues Related to Ecuadorian 
Law as a Result or on Fleld Development and Operations 

Oillbrine spill. from wellheads, flowlioea, pipelines. 
D&DII IDd cbainI of Iaok buina. 
Disposal of Iaok bolIoms. 
Disposal of chemical. IDd concainen. 
Soepaae from pita. 

Oillbrine ..,iIIa from wellbeada, flowlu-, pipelines. 
D&DII and cbainI of Iaok buina. 
Dispoul of Iaok bonoma. 
Wulea disposal. 
Disposal of c:bemical. IDd containen. 
Overflow md seepale from pita. 
Disposal of produced water. 

Bumina of oily wastel. 
laciaetalioo of miac:elIanooua wuteI. 
UaeldilpOl&l of produced pl. 

.... -

5-22 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yea 
Yes 
Yes 
Yea 
Yea 

Yea 
Yea 
Yea 

Post·l990 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yell 
Yes 
Yes 
Yes 
Yes 

Yes 
Vee 
Yea 

lO;' •• ;:. 

-
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TABLE 5-4 

Summary o( Confonnance Issues Related to 
Typical Development and Production Practices (or 

Tropical Rainforest Areas 

!1~~l_~a:r.~~~gl~ti~~~f~.;<~~.J~').t/ •• ··.·i·:·; ·.?tl )QI:Mntlonal ~ctlce (PJ:e;.1990) 
ti.:~zt:~~~~!d221ZD ••• ~~ ··}i'aclUtYA'auUt. 

Base Camps 

Drilling-

Production Operations 

Pipelines 

Sewage discharged into surface water. 
Solid waste deposited in landfllis or incinerated. 

Wastes discharged into pits or din:cUy into environment. 

Gas flared in pits or short stacks. 
Produced water passed through pits for oil recovery then 
discharged into creek or river. 
Spills at well sites left in place. 
Spills at batteries covered with sand. 
Tank bottoms used for dust control. 
Solid waste disposal at oil well sites or landfill. 

Line breaks repaired. 
Clean-up of oil by vacuum truck. 
Spills detected by pressure or volume decline. 
Spills reported and assessed for remediation. 

Same 
Same 

Same 

Same 
Same 

Same 
Same 
Same 
Same 

Same 
Same 
Same 
Same 
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PART 6 - SITE ASSESSMENT . 

6.1 INTRODUCTION 

The main objective of the site assessment was to determine environmental impacts resulting from 
oil field development and production activities in the Consortium concession area during the 
period March 5, 1964 to June 30, 1990. Specific objectives included: 

• to describe contaminated areas inciuding the location and types of contamination; and 

• to collect soil, sludge and water samples to characterize background and contaminated 
areas. 

The site assessment was completed in two phases. Phase I consisted of a field survey of 50% 
of the well sites in each oil field, 20% of the flowlines and 20% of the length of secondary 
pipelines. Figure ~ 1 (map pocket) shows the layout of the fields and the location of production 
stations and well sites. The Phase IT' studies consisted of more detailed surface water studies 
(see Part 7) and groundwater and subsurface investigations (see Part 8). The location of soil, 
surface water and groundwater samples collected during Phase IT are shown on Figure ~ 1. 

6.2 MEmODOLOGY 

6.2.1 Site Selec:tion 

Environmental assessment was conducted at 50% (163) of the well sites, 20% (66) of the 
flowlines, 20% (38 km) of the total length of the secondary pipelines and all of the 22 
production stations. The well sites, flowlines and secondary pipelines undergoing environmental 
assessment were randomly selected using computer software. A summary of well sites and 
flowlines chosen for assessment is provided in Table 'C-l, Appendix C. Approximately 50% 
of the well sites within each field were selected for assessment. The locations of these well sites 
is shown in Figure 6-1 (map pocket). Secondary pipeline segments selected for assessment are 
presented in Table C-2. Appendix C. Production stations requiring Phase I assessment are 
shown in Table C-3, Appendix C. Well sites were randomly selected by generating a random 
number between 0 and 1 adjacent each well site. Randomly generated numbers greater than 0.5 
identified the site chosen for assessment. The selection process was completed for well sites in 
each of the 16 fields. Flowlines were selected in a similar manner, using only well sites which 
were selected for assessment as the base. 
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To cheek,that·the.taJldo~y selected·weI! si~·.were representative of the oil fielO.s~.a.comtJai'isoi\. 
was madffbelween welLsites ~~ and dte- well si~ cgmpletion'hismry for:the oil fields. :rms 
comparisQli~(Figure,~'2) indicates that the se1ecird well'sites 'rqmsent l!}1pmxl~y sot.;l)f 
th~ wells CQ.mpleted ,within any. given year. . '. .'. '., 

"Five of the well sites wtiich were randomly selecU::d :for ~nt were·either~.notJ~tl!(f':in 
the field, 'l1ot identified cn the well site map or had·been renamed ... These. wen, site$ ~ludeQ., 
SA76, ;'SAOO"S.M. SA48 and. ·nJ9. Wen sites which were 'seleat~t.to .repl~.:~ ~ve,. 
included SAWIW3, SAU,"SA34, SSF69 and YUS. ·One.of.the assessed -n '$itesjSSf71) was 
~ed ~'.ilime 1990'.;mo -was therefore not included in the:conces!ion. Xhi.:.water injection 
facility in the 'Shushufindi -field was also assessed in 'addition to' the:prod.~~o~:;Statioris. the, 
assessm~t-resuks for-thjs injection facility ~~ reported wi~',the resultS forprt,duction.~ranorts: 

6.202 Bi«crica1 Review 

A ~torical review ofplGduction history:.and site bistOty for all pJ;'Oduction stations, ~ sites 
and' pip¢lin~ was undertaken prior to .. tIu: PI1.ue 1 field survey. The resWu,of the l'tVieW ~. 
been :documentcd m. Part·). The development history. workover record· and spill ~. for,.w~ 
sites'and fl.owlines~"'SUbject .. to Phase I assessment.ate,given on 'fable C-4. A~dix C;· 

6.2.3 Field Suney 

The P-ba.se. I field .survey was completed by three teams during the peri~ May 1'8 fa 

lune 3~ 1993 .. Eacb team amsisted of one assessor from m.rr AGRA Limited "and one teCtu1ical. 
assis~~ from BACHEQUERAECUADOR.l..i~ted. '. " 

A standard 1ield 3.$!eSSIDeut data sheet was completed ~ each site in·· order le facilitate consistent . 
evaluations of site amditions. F.xamples of the ti$eSSment datasheets are provided in 
Appendix D. Obsm'ati~ recorded at eacb D,te ~uded the following: 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

location; 
age and status; 
available environmental documentation; 
site inftastructure; 
waste material present on site; 
general site description; 
adjacent land use; 
pit contaminant Inventory; 
storage tank contaminant inventory; 
well head contaminant inventory; 
processcquipment contaminant inventory; 
sample summary; 
photPgraphic record; and 
a site sketch. 
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The Phase I well site assessments were completed in a methodical manner using data sheets to 
record observations. At each assessed site, one of the team members first conducted a brief site 
overview and identified' the physi~ characteristics of the site and contaminant concerns. The 
second, team member reviewed the pre-a.ssessment summary whlbh identifies past spills, 
worko~er reCords and environmental information for the well site. The environmental issues 
were tnen. chaiacterized and entered on the data sheets. Where possible, a hand-operated auger 
was used: to estimate the vertical extent of staining resulting from Spills and to identify soil 
materials pr.eseqt. The site reconnaissance also included walking around pits and auguring to 

detennine.;if seePage of contaminants from the pit was occurring. One or more samples were 
obtained frOm some of the assessed well sires. A photographic record of each assesSed site was 
comple~. "Some ~f the photos taken during the Phase I assessment program are presented in 
Appendix J. $ketch maps showing the location of features were completed in the :.field. The 
information collected on the data sheets was evaluated and entered onto a computer ~tabase for 
funher evaluation.' 

6.2.4. SoU and Water SampliD& 
, 

Soil and water samples were collected during the Phase I assessment progriun to help 
characterize '~y contamination. The soil samples were obtained using a hand auger and placed 
in containers for laboratory analysis. Each sample was assigned a unique number and labelled 
prior to p~ent fit a coOler for shipment All sample numbers were listed on. a chain of 
custody form which described the contents of each cooler including the size and nature' of each 
sample. The cooler was sealed for transport to the HBT Analytical Laboratory in Edl7lonton, 
Alberta, Ca;-u.da. "; r~_ 

6.2.5 Laboratory Analysis , , 

Samples· collected during the Phase I assessm~~ program were 3naIyzed at the HBT AGRA 
Analyticallaboiator.y. A description of the analytical methods used in given in Appendix G. 

6.3 EXISTING LEVELS OF SURFACE DISTURBANCE 

," "'. 

The concession is situated in an area that was essentially undisturbed rainforest prior to 
development. Initial exploration activities began in 1964 and the first producing wells were 
completed in the Lago Agrio field in 1967. Over 300 wells, 22 production facilities and five 
work camps had been completed by 1990. The concession covers approximately 
400,000 hectares. 

Typically, oil field exploration and development activities result in surface disturbances. The 
disturbance is generally in the form of remoVal of vegetation and preparation of the surface for 
roadway and site construction. Oil field exploratio-:! and development activities which are 
considered to be the main causes of surface disturbance include the construction of: 
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• roads; 
• well sites; .. 

', .. ft Production stations; .... '.~ ','; ,. 
• pipelines; and 
• power transmission lines .. 

The development of the oil field has resulted in significant migration of people into the area and 
subsequent use of the land for agricultural activities. Increased access has opc:ned the area to 
unrelated land uses such as logging, light industry and tourism. This Iepon considers only 
physica1;disturbances telated to hydrocarbon production activities. 

A description of the existing levels of surface disturbance is provided in the following sections. 

6.3.1 Roads 

Well sites and production stations are accessible via a network of primary and secondary roads 
and well site access roads. Primary roads provide acc::ess into fields, secondary roads into 
groups of well sites and aa:ess roads into individual well sites. The extc:nt of roadway 
development was detI:rmined by measurements made from an oil field 1IlaJ' at a scale of 
1:100,000 provided by PEI'ROECUADOR. Table 6-1 shows the total estimated area of forest 
developed for roads u a result of oil field exploration and developllllent activities. 
Approximately 310 kilometres of primary roadway bad been in use by 1990. 

The width of roadway corridors varies from approximately 20 metres for well site access roads 
to about SO metres for primary roadways. Most of these roadways serve a. dual purpose, 
pipelines usually occupy a portion of the roadway corridor. 

The roads were constructed by cut and fill methods and using granular materials extracted from 
river beds. Primary and secondary roads are often coated with tank bottoms aJlld residual oil. 
The application of oil is used to reduce road dust and limit the erosion of granular materials used 
in construction. 

Vegetation bas become reestablished in the unused portion of roadway corridors throughout the 
concession. Corridor vegetation is generally in the fonn of grasses and shrubs. Manual control 
of vegetation is common. The use of herbicides to control vegetation was not IIlOted. 

PAJtT~.VI . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069502 

CA1069502 



I 
I 
I 
I 
I 
I. 

TABLE ~l 

Estimated Area of Forest Cleared Within the Concession Area . 
as a Dired Result of Oil Field Development and Production Activities 

"}>Facility . . . Initial Cleared Area (ha) 

Primary Roads 

Well Site Access Roads 

Production Stations: 

Lago Agrio 

Parahuacu 
Atacapi 

Guanta 
Dureno 
Aguarico 

Shushufindi 

Sacha 

Culebra 

Yulebra 

Yuca 

Auca 

Auca Sur 

Cononaco 

TOTAL 

Central Station 
North Station 

Central Station 
North Station 
South Station 
Southwest Station 

Central Station 
North #1 Station 
North #2 Station 
South Station 

Central Station 
South Station 

TOTAL 

Well Sites (315 sites @ 0.75 hal 
* GRAND TOTAL 

1,600 

-.!OO 
2,000 

80 
10 

6 
3 

8 
1 

6 

so 
13 
15 
16 
47 
20 
9 

"·5 
2 

3 

12 

30 
9 

2 

8 

355 
245 

a.Jm 

I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I
I 

* Excludes transmission line corridors and pipeline corridon which are not adjacent to 

primary roads or well site access roads. 
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Bridges have been constructed to cross numerous rivers and streams in the study area. The 
smaller streams and rivers are usually spanned with ·bailey· type bridges. The larger rivers, 
particularly the Aguarico in the nonh and the Napa in the south, are spanned with engineered 
bridges. 

6.3.2 . WeD Sites 

The weD sites are generally equipped with a single weD head, an aboveground filJwline, a meter 
station and a transformer. An open drill sump/warkover pit is also present at the majority of 
weD sites. The estimated size of each of the assessed well sites is presented on Table E-l, 
Appendix E. Generally, the current size of the well sites averages less than one hectare. An 
estimate of the original size of the well site was attempted during site assessment. By 
determining the current size and the original size of the well site, an estimate olf the amount of 
natural vegetation regeneration could be established. However, the presence olf dwellings and 
agricultural activity adjacent to the majority of well sites made it difficult to, determine the 
original size of the well site. Settler dwellings are located adjacent to a large Illumber of well 
sites (Table E-l, Appendix E). It was noted that natural regeneration of vegetaltion adjacent to 
pits has occurred at a large number of sites. 

Abundant vegetation and rapid regeneration in vegetation to disturbed areas has kept erosion at 
a minimum. However, erosion was observed at IS of the assessed well siles. Table 6-2 
provides a description of the soil erosion observed at well sites. 

6.3.3 ProductiOD StatioDS 

Twenty-two production stations and one water injection station were assessed. 'The production 
stations contain equipment necessary to separate water from oil, store crude oil and dispose of 
produced water to the environment. The equipment and processes used at eiCh station are 
described in detail in Section S.O. Four of the production stations reprocess prcxluct delivered 
from outlying stations. These four larger stations are located in Lago Agrio, Shu:dlufindi, Sacha 
and Auca. 

The size of cleared forest at each of the production stations is presented in Table 6-1. An 
estimate of the cleared forest was determined using 1:60,000 scale air photos taken in July 1990. 
The process area is separated from the flare and separation pit area by several h1undred metres. 
lbis portion of land contains a corridor for flare lines and effluent water pipelines. The area 
is usually well vegetated with grasses. Reforestation projects are currently in place for this area 
at some of the production stations. Erosion was noted at 9 of the 23 assessed stations. 
Table 6-3 provides a description of the erosion observed. 
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.. A~$~s~(3d . 
Well Site 

LA 26 
PH 5 
AT 1 
AT 3 
GU 5 
SSF B64 
SSF 68 
SA 9 
CU 2 
VB 2 

VUS 1 
AU 198 
AU 24 
CN 11 
CN 12 

Table 6 - 2 
Description of Erosion at Well Sites 

[)escription qf E.ro$iQ~ 
:\;'.\ .....<: .• ~. .' 

Minor erosion of well site fill material into plantation. 
Excessive exposed soli on well site. 
Excessive exposed soil on two sides of well site. 
Minor erosion along access road cut. 
Severe erosion and sedimentation over former pit. 
Severe erosion of slope adjacent well site. 
Erosion and sedimentation Into stream. 
Erosion present from well site Into stream. 
Significant erosion adjacent former pit. 
Minor erosion along access road. 
Extreme erosion adjacent former pit. 
Exposed soil and eroding drainage ditch. 
Minor erosion of banks along well site boundary. 
Significant erosion along adjacent slope. 
Significant erosion in pit area. 

Potential Source 
of Sediment 

Yes/No 

No 
No 
No 
No 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
No 
No 
No 
No 
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Production Station 

Lago Agrlo Central 
North 

Parahuacu 

Atacapl 
. -----

Quanta 

Aguarlco 

Shushuflndl Central 
North 

South 
Southwest 

Water InJ. 

n Sacha Central 0 
Z. North" 1 

" 1-1 North" 2 
'=' South 
~ 

Table 6 - 3 
Description of Erosion at Production Stations 

[)~8CrlpIiOn of Ert)8lon 

None 
None 

Potential Source 
of 

Sediment 
Yes/ No (a) 

No 

Some minor rill erosion of nonvegetated disturbed areBS Including area adjacent pit and mud spill area. No 

Severe gullV erOSion III1d expoaad 1011 III lOuthwest corner of sl1e ( adjacent pits ). Yes 
Potential for Increased erosion on nonveg_tated slopes Is high . 

None noled. No 

Severe rill Ind gullV erosion It form.r pit Ind stick loeltlonl. Yes 

None No 
None No 

Large area 0' exposed soli In pit and lIare areas. No 
None No 

None No 

None 
Non_ 
None 
None 

No 
No 
No 
No 

-------------------
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6.3.4 Camps and Supply Depots 

Camps and supply depots are located at Auca, Lago Agrio, Shushufindi, Sacha and Coca. All 
camps and supply depots, with the exception of the one at Coca, are located adjacent to 
production facilities and occupy the same large clearing. The camps are intricately landscaped 
and include recreational facilities for guests and workers. Supply depots store pipe and other 
equipment necessary to maintain and develop the oil field. Scrap yards are also in use at the 
four main stations. Used pipe, empty drums and unusable vehicles are often stored in these 
yards. 

6.3.5 Pipelines 

Flowlines deliver produced fluids .from well sites to production stations while secondary 
pipelines deliver crude oil between stations located in the concession. 

The majority of flowlines are located in narrow corridors immediately adjacent to roadways, thus 
minimizing the need for additional right-of-way construction. Generally, well site access road 
corridors contain a single flowline, secondary roads up to 9 flowlines and on primary roads up 
to 14 flowlines were observed present adjacent to the roadway. The majority of these pipelines 
are located aboveground. It was observed that these flowlines come into direct contact with the 
ground over significant distances. Vegetation control along pipeline rights-of-way is achieved 
manually. Vegetation is well established along virtually all of the assessed corridor. 

6.3.6 TransmissiOD Lines 

Many well sites are equipped with a submersible electric pump. Power transmission lines are 
therefore required for those well sites. Transmission line corridors were not subject to 
assessment, however, it was noted that most transmission lines do not utilize roadway corridors. 
Where electrical power is in use, it is assumed that transmission line corridors occupy generally 
the same amount of corridor as do roadways. 

6.4 EXISTING LEVELS OF CONTAMINATION 

Oilfield development and production activities have caused contamination of soil and water at 
locations throughout the concession. Contamination of soil and walei' was observed at well sites, 
production stations and along roadways, flowlines and secondary pipelines. 

6.4.1 Site Assessment ObservatioBS 

Site assessment observations of contamination are summarized in the following sections. The 
observations are presented separately for well sites, production stations, flowlines and secondary 
pipelines. The observations include an estimate of the volume of contaminated soil associated 
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Culebra 

Vulebra 

Vuca 

Auta Central 

South 

Auca Sur 

Cononaco 

Dureno 
/ 

Table 6 - 3 
Description of Erosion at Production Stations 

; .................. . 
.:: ...... , .. ~ .. :'.-:::::-;:::': .. ;. 

None 

None 

Minor to moderate rill and gulley erosion In pit discharge and flare areas. 

Minor rill erosion on several exposed banks. 

Moderate to severe erosion In pit areas and at pit discharge pipe. 

Minor rill erollon In former pit are •. 

None 

Minor rill erosion occurring below pit discharge pipe. 

( a) Noted as "Ves" If sediment was entering a stream as a result of on - slle erosion. 

Pote~tlaJ Source 
0; 

Sediment 
Yea/ No' a 

No 

No 

Yes 

No 

Yes 

-------------------
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with each identified spill. The volume estimate was calculated using a visual estimate of the size 
of each spill and limited hand auger borings to determine the vertical extent of contamination. 
Observations on the use of oil on roads is also presented. 

6.4.1.1 Well Sites 

Table F-l, Appendix F provides a summary of contaminant observations for all assessed well 
sites. The spills have been categorized as produced fluid spills, refined product spills, solid 
waste and spills associated with pits. Produced fluids (crude oil and produced water) spills have 
been identified according to source. Produced fluid spill sources have been identified as the 
well, flowline, pump, tank or flare. Solid waste is identified as either domestic solid waste or 
industrial solid waste. Refined product spills are used oil, chemicals or fuel. Pits are identified 
as being open or covered. Spills which have migrated off the well site and contaminants which 
have migrated beyond the confines of a pit have also been noted. The total number of each type 
of spill is given at the base of the table. 

Produced fluids SgUb 

Table F-2, Appendix F provides a description of produced fluid spills identified at well sites, 
flowlines, pumps, tanks and flares. Estimated dimensions for each identified spill are given. 
Spills which have migrated off the well site are also identified. An estimate of the total spill 
area and volume is provided at the base of the table. Thirty-two spills have been identified as 
migrating off the site. 

Spills which can be attributed to a broad range of sources have been identified as well site spills 
in Table F-2, Appendix F. These sources may include spreading of oily wastes originating off
site, well workovers, drilling or the disposal of oily wastes originating off-site. Well site spills 
have occurred at 158 of the 163 assessed sites. The majority of these spills were small and 
affected the area immediately around the wellhead. These spills can usually be attributed to well 
workovers and may have also occuned during drilling. Most of these spills were confined to 
the well site. The actual extent of individual spills was often difficult to determine. Spills are 
often covered with sand and sand and gravel forms the base of the well pad. These materials 
are difficult to penetrate using the hand-operated equipment available for the reconnaissance level 
assessment. Where penetration was possible, it was noted that up to 30 em of granular materials 
have been placed over a clay base. Contaminant migration from these well site spills into the 
highly plastic red clays was generally observed to be minimal. 

Thirty-nine of the produced fluid spills identified originated along a flowline (Table F-2, 
Appendix F). Thirteen of these spills have migrated off-site. Most of the well sites are not 
equipped with surface pumps. Spills originating at pump installations were observed at seven 
well sites. Three of these spills have migrated off-site. Tanks are normally not in use at well 
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sites; spills originating at tanks were observed at only five sites. None of these spills were 
observed to have migrated off-site. Only one flare related spill was observed. 

Refined Product SpUk 

Table F-3, Appendix F provides a description of refined product spills identific::d at well sites. 
Estimated dimensions for each spill are given aDd spills which have migrated off the site have 
been identified. An estimate of the total spill area and volume is provided at the base of the 
table. Eight refined product spills have been observed to migrate off the site. 

Refined products are not in use at all well sites. Spills of either used oil, chemicals or fuel were 
identified at 22 well sites. Used oil spills generally originate at pump or compressor installations 
which require periodic motor oil changes. A common practice is to dispose of lllSed oil on-site. 

Chemicals, generally in the form of corrosion inhibitors, were observed to be in use at 35 of the 
163 assessed well sites. Elevated chemical tanks are usually located in the fimced well site 
transformer compound. Spills originating from these chemical tanks were observed at six well 
sites. The spills were generally small and confioed to the area below the tanks .. 

Fuel tanks are usually present at sites where pumps, generators or compressors are in use. 
Diesel spills were identified at five well sites. Two of the fuel spills have affecu:d off-site land. 

Solid Waste 

Disposal of solid waste was observed at 46 of the 163 assessed well sites. Solid wastes were 
characterized as having either industrial or domestic origins. Industrial waste in·eluded used oil 
filters, pipe, pipe couplings or general metallic debris. Fluid spillS were often associated with 
the disposal of used oil filters. Domestic waste was generally in the form of wood, paper, 
plastic, metal and household garbage. 

Solid industrial waste is present at 31 well sites. The wastes are described in Table F-4, 
Appendix F. Most of these wastes are in the fonn of filters. Table F-4, Appendix F also 
provides a description of the domestic solid wastes which are present at 21 of the assessed sites. 

Pit Wastes 

The use of well site pits to contain oily waste fluids was observed at 125 of thl~ assessed well 
sites. Table F-5, Appendix F provides a description of contamination associated with well site 
pits. The table identifies the status of the pit or pits for each assessed well site. Several 
variables were used to characterize a pit. These variables include: 

• open or covered with soil; 
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• oily wastes present or not present; and 
• migration of contaminants observed beyond the confines of the pit. 

A summary of the number of pits exhibiting each variable is given at the bottom of Table F-5, 
Appendix F. A total of 126 open or closed pits contain oily waste. Oily waste is confined 
within 50 of the pits and was found to be migrating in 76 cases. The estimated size of each pit 
was detennined while in the field and is presented on Table F-5, Appendix F. Forty of the pits 
were estimated to be larger than 1,000 square metres, 20 between 500 and 1,000 square metres 
and 88 under 500 square metres in size. 

Observations on the condition of the oil in open waste filled pits were made while in the field. 
The oil had a tar-like viscosity in 36 of the pits and was fluid in 52 of the pits. The thickness 
of oil in the pits varied from a thin film to a maximum estimated at 1 metre. In the majority 
of the pits containing waste fluids. the oil was estimated to be less than 5 em thick. 

Although it is repon.edly common practice to void excess water out of the pits via a siphon, 
siphons were found to be present in only 14 of the pits. Dense vegetation surrounding most of 
the pits likely obscured a large number of siphon installations. 

Evidence of seepage was noted at 69 of the pits. The presence of oily soil at covered pits, 
evidence of lateral migration of contaminants and oily discharge from siphons were considered 
to be indicators of seepage. Seepage or pit discharge to stn:ams was observed to have occurred 
at 28 pit locations. 

The presence or lack of berms around pits was also noted. Most of the pits were constructed 
by excavating to a depth of between 1 and 2 metres. The inside walls of the pits are generally 
not vertical but taper gradually to the middle. Berms were generally indicated as being present 
for pits constructed in this manner. 

None of the assessed pits appear to have been constructed recently. Most appear to have been 
present for a considerable time and were probably constructed during or shortly after well 
completion. 

Forty-six of the pits were covered at the time of assessment. Covering dates are not known; 
however, a relatively large number are believed to have been covered since 1990. Of the 46 
covered pits, 33 were found to have oily waste present in soil in, or beyond the former confines 
of the pit. 

Hydrocarbon containing sludges are present in all pits which contain oil. The thickness of these 
sludges was estimated to be less than one metre on average. The degree of oil seepage into soil 
below pits was not investigated during the Phase I assessment. 
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The wa materials associated with open and covered pits constitute the largest volume of waste 
materic Jresent at well sites. 

6.4.1.2 Flowlines 

Descriptions of contamination associated with flowlines are presented on Table F-6, Appendix F. 
These observations exclude the section of flowline which is present on the well site. 
Observations were made for the length of flowline present from the edge of thl: assessed well 
site to the production station boundary. Spills associated with flowlines were identified along 
11 of the 66 assessed routes. 

Regeneration of vegetation along pipeline corridors has occurred along the majl)rity of routes. 
Vegetation is controlled manually. Crews of up to ten workers were observed cutting vegetation 
below and around flowlines. Up to 14 flowlines were noted as being pres«~t in a single 
corridor. Some of the flowlines are elevated above ground using a series of steel support posts. 
Some flowlines have no support and are in contact with the ground over mucl~ of the route. 
Abundant dense vegetation in most flowline corridors made it difficult to detect all spills. 

The observed method of line repair made it difficult to associate possible histcmc spills with 
evidence of line repair. Repairs were not easily detedable. The observed method of line repair 
is detailed at the bottom of Table F-6, Appendix F. 

6.4.1.3 Production Stations 

Twenty-two production stations and one waterflood facility were subject to paw.: I assessment. 
Contamination observed at these sites is presented in Table F-6, Appendix F. The observed 
spills are characterized according to spill source, spill type, estimated dimensioml, a description 
of on-site impacts and a description of off-site impacts. Descriptions of industrial solid waste 
and domestic solid waste, if present, are also provided on Table F-7, Appendix F. 

Spills were identified around manifolds and separators, wash and surge tanb, pumps and 
compressors, fuel and chemical tanks, flare lines and flare stacks, process area drains and 
sumps, generators, vehicle maintenance areas and pits. The process flow diagram presented in 
Section 5 (Figure 5-1) provides a complete list of process related equipment present at each 
production station. 

Spill types have been identified as either produced fluids, used oil, chemicals or fuel. The 
estimated dimensions of the spill are provided where possible. The actual sizl: of spills was 
difficult to determine. In many instances, spills may migrate below equipment or into 
inaccessible off-site locations. 
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Manifold and Separator Spills 

Table F-7, Appendix F describes separator spills at 15 of the 18 assessed stations which are 
equipped with separators. 

Spills associated with manifolds and separators were generally small and confined to the area 
immediately around the separators. These surficial spills were routinely covered with sand. 
Separator spills which have affected off-site areas are located at Auca South, Sacha South, Sacha 
North #2 and Shushufindi Central stations. The off-site separator spills identified for Sacha 
South, Sacha North #2 and Shushufindi Central were a result of sump overflows. A sump is 
often present in the separator area. It is constructed of metal or concrete, is generally about 
one metre square and located below ground level. When full, the contents are nonnally removed 
and disposed of in the wash tank. However, sump overflows had occurred, typically to an on
site drainage system which discharges off-site. Sump overflow at the Sacha North #1 station 
appears to have resulted in groundwater contamination. Saturated sand with a distinct 
hydrocarbon odour was encountered in a hole hand augured to a depth of 2 metres in this area. 
A 5,000 barIel oil spill was reported to have occurred in 1992 as a result of separator 
malfunction or sabotage. 

Wash and Surge Tank Spills 

Table F-7. Appendix F describes 29 spills related to wash or surge tanks. These spills were 
usually confined to the area within the bermed enclosure; however, ten tank related spills have 
affected off-site land andlor water. The mechanism which allows off-site discharge of tank 
related spills is a drainage system comprised of open ditches, berm drains and sumps. This 
system of drains is often interconnected with process area drains which ultimately discharge to 
off-site locations. Tank spills appear to have resulted in shallow groundwater contamination at 
the Sacha South station. 

Tank bottoms (oily sludge accumulations at the bottom of tanks) are periodically removed to a 
pit within the bermed area prior to disposal. This practice may have resulted in some of the 
spills associated with wash and surge tanks. 

A gas boot (gravity separation of gases) is usually a~hed to the wash tank. Condensates (oily 
fluids) can acc:umulate in piping associated with gas boots. Small spills below these pipes were 
confined to areas inside the bermed enclosure and were identified as wash tank related spills. 

The condition of product storage tank berms is described in Table F·8, Appendix F. Product 
storage tanks are not enclosed within a bermed area at the Yulebra, Auca Sur or Dureno 
stations. Generally, the condition of the tank berms was noted as good if the asphalt cover was 
intact and no breaches were observed. The berm condition was rated as poor at the Aguarico, 
Shushufindi Southwest, Sacha South, Yuca and Auca Central stations. All of the berms were 
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noted as having drain control. The enclosed area was calculated to be sufficientt to contain the 
contents of the tank unless the berm had been breached. 

Pumps and Compressors 

Table F-7, Appendix F describes 18 spills reWed to pumps or compressor:i. Pumps and 
compressors are motor driven and require periodic oil changes. Some of the pumps in use are 
electric and therefore require no oil changes. Pumps, either electrically or diesel fuel driven are 
located at all stations. Gas compresson were noted at eight stations. Sumps, intl:nded to collect 
and drain used oil andI or crude oil spills, are located adjacent to pumps and compressors. 

The spills associated with pumps and compresson are usually quite large. Twelve of the 18 
identified spill areas were observed to have migrated off-site. Seven of the 12 spills which have 
affected off-site areas have done so via discharges to ditches, sumps or drains. 'The practice of 
discharging used oil to the environment has resulted in a particularly large spill at the 
Shushufindi water injection station. It was noted that pump workover at the Shlllshufindi South 
station resulted in oil discharge to a nearby river via a drainage ditch. 

Fuel and Chemical SpUls 

Table F-7, Appendix F describes 16 fuel spills and 6 chemical spills. Fuel tanks are located at 
central stations and at stations where fuel is required to operate pumps, c:ompressors or 
generaton. Chemicals are in use at most stations. Products which have been identified as 
chemicals include solvents and corrosion inhibiton. 

Fuel spills have contaminated groundwater at the Shushufindi Central station. Groundwater 
exhibiting hydrocarbon odoun was encountered in a hole hand augured to a depth of 2 metres 
in this area. None of the identified fuel spills are believed to have contaminated off-site areas; 
however, a large fuel spill at the Sacha Central station has entered a ditch adjacc::nt a plantation. 
Fuel spills were often identified outsi.cle and inside the benned tank enclosures. 

A large number of chemical spills have occurred within the drum storage compound at the Sacha 
Central station. The compound is located adjacent to land used for agricultural purposes. 
leakage from chemical containing tanks at the Shushufindi Southwest station has resulted in 
chemicals entering a stream via sump and ditch drains. The groundwater below ,l methanol tank 
at the Shushufindi Central station appears to be contaminated. The methanol tank is located in 
the vicinity of diesel fuel1anks which have contributed to subsurface contaminatilon in this area. 
Contaminated groundwater was encountered at a depth of 1 metre. 
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Flare Lines and flare StaCN 

Flare systems are located at most production stations. Table F-7, Appendix F identifies 22 spill 
areas which are associated with flare lines or flare stacks. The spills which have occurred below 
flare stacks were difficult to assess due to the safety concerns related to inspecting the area while 
the flares were in operation. Flare condensate knockout systems do not appear to be in use for 
any of the flares. Rather, condensates are allowed to drain from the bottom of the stack or flare 
and accumulate on the ground surface. A large number of the flare systems allow fluids to 
migrate to pits which are often present immediately adjacent the flares. The oil stained area 
below flare stacks was often quite large. Horizontal flares at the Shushufindi North station have 
emitted liquid crude into an off-site wetland. 

The condition of flare stacks is described on Table F-8, Appendix F. Flare stacks at Aguarico, 
Shushufindi South and Southwest, Yuca and Auca Central stations are rated as poor because the 
stacks were not vertical, appeared bent or appeared burnt (i.e., ragged metal). The flare stacks 
at the remainder of the stations were rated as good. 

Complete combustion was rated as ·no· if smoke was emitted from the stack at any time during 
the assessment. Complete inspection of flare stacks was not possible because of the intense heat 
and safety concerns n:Iared to flare stacks. 

Process Area »niPs and Sumps 

The larger stations have been equipped with sumps, surface drainage ditches and underground 
pipe drains. Although oily accumulations of wastes in sumps are disposed in the process 
(Le., wash tank), it was noted that overflow has often occurred. The overflow generally 
affected the area around the sumps; however, when sump discharge is to ditches, off-site areas 
have been affected .. Spills related to sumps and drains have been identified as being associated 
with adjacent process area equipment (i.e., separator, pump, compressor). 

Generator Related Spills 

Generator n:Iared spills were identified at Auca Central, Auca South and at Auca Sur stations. 
Table F-7, Appendix F provides a description of the spills. The used oil spill at the Auca South 
station appears confined to the area adjacent the equipment; however, sump overflow to 
wastewater pits was noted. Generator related spills occur during changes of motor oil. 

Vehicle Maintenance Areas 

Vehicle maintenance centres are located only at central stations. Table F-7, Appendix F 
identifies spills which have occurred in four vehicle maintenance areas. Large spills have 
resulted from the practice of discharging used oil on the ground at the Lago Agrio, Shushufindi, 
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Sacha and Auca Central stations. The wash water is generally contaminated 'with oil that has 
accumulated on vehicles as a result of road oiling practices. 

Used oil and wash water is discharged to a ditch which drains to an off-site loca.tion at the Lago 
Agrio Central station. A large accumulation of used oil is ~t on the ground adjacent the 
Sacha Central station vehicle maintenance yard. Used oil and wash water enters a ditch and runs 
off-site at the Auca Central station. Although accumulations of used oil were not noted around 
the maintenance area of the Shushufindi Central station, waste wash water is discharged off-site 
via a drainage system. 

Production Station Pits 

Table F-9, Appendix F describes contamination associated with 80 pits located at production 
stations. The information collected for each pit includes: 

• pit status; 
• pit use; 
• separation stage number (if applicable); 
• estimated dimensions including area, thickness of oil and depth of water, 
• presence of oily sludge, overflow, berms, ditches, siphons, seepage and discharge; and 
• the amount of freeboard remaining. 

Additional comments related to each pit are also provided on the table. 

Pit status is defined as either open, closed or breached. The majority (74) renulin open and in 
use. Two pits located at the Aguarico station appear to have been breached or destroyed and 
are no longer in use. Six pits have been covered. 

Fifty-four of the pits are used as holding and separation ponds for the disposal of produced 
water. Crude oil is present in the produced water discharged to these pits. The: main function 
of the pits is to allow the crude oil to rise to the surface where it can be periodically collected 
and reintroduced into the process (i.e., wash tank). The thickness of oil present. on the surface 
of the water in these separation pits ranged from a thin film to several centimetR:s. Oily sludge 
is present in all of the pits. The final stage separation pit at most of the statiolns is equipped 
with a siphon. Produced water is being discharged to the environment in all cases. 
Contamination of soil and water below the discharge pipe was noted in all cases. The degree 
of contamination noted was variable. The discharge of oily produced water to the environment 
has been recently discontinued at Yulebra, Culebra and Auca Sur stations. 
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6.4.1.4 Secondary Pipelines 

A description of observed contamination along assessed segments of sec:ondary pipeline is 
presented on Table F-IO, Appendix F. Fifteen segments averaging over 2.5 kIn in length were 
assessed. A spill was observed along only one of these fifteen segments. A small spill below 
a valve was noted on the segment located between the Shushufindi station and Aguarico station. 
Abundant vegetation regeneration has occurred along the pipeline corridor. The secondary 
pipeline corridor is located adjacent existing roadways over much of its length. 

6.4.1.5 

Oily waste has been applied to roads over a large portion of the concession. The oil is applied 
to the road surface by a tanker truck equipped with a spraying device. The oil is sprayed 
directly onto the road surface and is not worked into the underlying materials. Road application 
of oily waste appears to have occurred mainly on primary roads. Oil had been recently applied 
to segments of road in the assessed portions of the Atacapi, Parahuacu and Guanta fields. No 
evidence of oil migrating to roadside ditches was observed. 

A large amount of oil bad recently been applied to the segment of main road between the 
Aguarico River crossing and the Guanta field junction. Long stretches of primary road in the 
Sacha field and between the Sacha field and the town of Coca had recently been oiled. The 
main road through the town of Sacha received an extremely large amount of oil. No recent 
applications of oil were noted in the Shushufindi field or fields located south of the Napa River. 

It was noted that road application of oil continues over bridges. Inspections of several oiled 
bridges revealed that oil is present over the entire bridge and that some spillage to the stream 
below may have occurred. Roadside vegetation did not appear to have been impacted from 
application of oil at any of the inspected locations. 

6.4.2 Site Assessment ADalytical Results 

Table G-l, Appendix G provides a list of soil and water samples collected and identifies those 
samples for which selected analytical tests were performed. A total of 196 samples were 
collected and analyzed. The table also identifies the depth interval from which the samples were 
obtained, provides an indication of the degree of hydrocarbon odour, identifies the sample matrix 
material and the general area in which the sample was obtained. The number of samples 
selected for each analytical test is provided at the base of the table. The analytical tests 
performed were generally consistent with parameters for which assessment criteria were 
developed. The criteria cited are those presented in the report entitled -F"tnal Assessment 
Criteria for an Environmental Evaluation of the PETROECUADOR Consortium Oil Fields-. 
Parameters which were analyzed but which are not covered by the reported criteria included: 
electrical conductivity; benzene, toluene, ethylbenzene, xylenes (BTEX); and specific metals 
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including aluminum, calcium, iron, magnesium, manganese, phosphorus, potassium, sodium and 
tellurium. The inclusion of these analytical tests was considered necessary to evaluate potential 
remediation options described in the Environmental Management Plan (Volume ]1). 

6.4.2.1 SQil Samples 

Oil and Grease 

Table G-2, Appendix G presents the results for oil and grease tests performed on 165 soil 
samples. One hundred and fifty-six (95") of the samples contain oil and grease above the 
average background level. Ninety-four (57") of the samples contain oil and gn:ase at a level 
which exceeds the criterion value of 5,000 pg/g. The results show that a wide variety of 
sampled areas contain oil and grease levels which exceed the criterion. 

SOU pH 

A total of 34 samples were tested for pH. Twenty-one of the samples were rep,resentative of 
contaminated soils. The remaining 13 pH results were obtained for soils representing 
background conditions. Background pHs range from 4.8 to 7.5 and average 5.:5 (Table G-3, 
Appendix G). The proposed assessment criteria for pH is in the range of 6.0 to· 8.5. 
Background soil pHs were therefore used to adjust pH criterion to a range of 45 to 7.5 

The adjusted criteria for pH was marginally exceeded in 4 of the samples tested. These 4 
samples also exceeded the criteria for oil and grease content. N'me of the 17 soil samples which 
exhibited pH levels within the range of the adjusted criteria exceeded the criteria for oil and 
grease. 

Metals 

Tables G-4 and G-S, Appendix G present the analytical results for metals in soil. Table G-4 
includes metals for which assessment criteria are available. A total of 2S :wnples were 
analyzed. N'me of the samples were n:presentative of background conditions. 1:b.e remaining 
16 samples were representative of soils containing hydrocarbon. In most cases, values of the 
metals: As, Hg, Se, Sn, Ba, Cd, Co, Cu, Pb, Mo, Ni and Zn were below criteria values. Only 
one result marginally exceeded the criteria value for tin. Two of the samples shc)wed elevated 
levels of copper, lead and zinc; however, these levels were below criteria. 

Table G-S, Appendix G presents the analytical results for metals for which CIiteria are not 
available. Four of the samples show levels of aluminum considerably higher than those found 
in background soils. It is not clear whether these elevated aluminum levels are a result of oil 
field operations. The most elevated aluminum level was for a reported drill mud spill at the 
Parahuacu production station. Criteria are not available for aluminum. Canadiim criteria are 
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presented for two of the metals (beryllium and vanadium). None of the samples tested showed 
elevated levels for either of these metals. 

Cyanide. Sulphur. Bromide and Fluoride 

Table G-6, Appendix G presents the results for nine samples which were tested for cyanide, 
sulphur, bromide and fluoride. One of the samples tested was representative of background soils 
while the remaining six were representative of soils containing hydrocarbon. None of the tested 
samples exceeded the criterion established for cyanide, bromide or fluoride. Five of the nine 
samples tested for total sulphur exceeded the criterion value. These samples were representative 
of pit discharge areas, pits and a spill at a crude oil tank drain. 

Electrical Condudiyity 

Table G-7, Appendix G presents results for 34 samples tested for electrical conductivity. 
Average electrical conductivity for 13 samples representative of background soils is 0.02 mS/cm. 
Three of the samples tested exceeded the Canadian criteria of 2.0 mS/cm. Two of these samples 
also exhibited e1evated copper, lead and zinc: levels. 

Benzene. Toluene. Etbylbenzene. XyJenes <BTEXl 

Table G-8, Appendix G presents the results for eight samples which were tested for BTEX. The 
samples which were tested for BTEX exhibit elevated hydroc:arbon levelJ and represented fuel 
spills, pits and a waste discharge area. Canadian soil quality criteria for BTEX were used. All 
BTEX parameter criteria were exceeded in two of the samples tested. One of the BTEX 
parameters (benzene) exceeded criteria in one additional sample. One of the samples which 
exceeded criterion for all BTEX parameters represented material present in a large waste pit 
located near the Shushufindi Southwest production station. 

In summary, the analytical data suggest that the principle contaminant in analyzed soils is oil and 
grease. The data provide no evidence of widespread contamination by metals. Limited testing 
indicates that some of the samples analyzed contain some of the more mobile and toxic 
hydrocarbon compounds. 

6.4.2.2 Water Samples 

Table G-9, Appendix G presents water chemistry results for ten pit water samples. Six of the 
samples were obtained from produced water pits at production stations. The remaining four 
Samples were obtained from pits located at well sites. Two additional pit water samples were 
broken in transit. 
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Eight of the ten samples exceeded at least one of the criteria values. None of the samples 
exceeded criterion values for pH or total phosphates. None of the well site pit samples exceeded 
the criterion for chloride. Produced formation water contains high levels of chloride. The 
relatively low level of chlorides found in well site pits may be a result of rainwater having 
replaced formation water in these pits. All but one of the produced water pit S3Jlllples exceeded 
the criteria for chlorides, total suspended solids, total dissolved solids and sulphides. Six of the 
samples, including two from well sites and four from produced water pits exceeded the criterion 
for total petroleum hydrocarbons. 

6.5 SUMMARY OF IMPACTS 

The environmental liabilities identified from the site assessment were· ratl:d as to their 
environmental impact using the scoring system given in Table 6-4. 

TABLE 6-4 

Scorinc System Used to Rate Potential EDviroamentai Jmpadii 

·.·· .. · •• Ratllii;t.,i··.·.,.···.(i·\.if.· .... :~ •. :}::;::,,':;~·l}{;i~'t'}{\i?:t':K::: •• "I)e&Cri~m.:·::" .. ,:·.·::·:',· •••..... : .•........ : .........• : •• ~" .•.....•. :.: •.• : ••• ? ................. ·:·,·.,.·:?w·.,·.··:··,,··· 

Low Enviromnem.al damage that can be naturally corrected or cleaned up 00 dlC scale of 
hours to days. Spills. regQTdless of stu, on conjfned to the sileo No oU conlDining pit 
ispruelll. . 

Medium Eoviroamemal damaae that even aftet mitipdve action will tate days to 'weeks to 
repin pre-evem. conditions. Spills. regardlaJ of sUe. hI:nte migrated off-siu. Pit 
colUQlning oil i.r pruDII. CollUlmillallt appetn ctJrf/iMd within the pit. 

High Eoviroomental damage that may require exteDSive mitigative action or mily be of long
term duration before recovery. PIt COIIIQininl oU i.r pruDII. CoIUaminaJ'IIS appear 10 
ha\1e migrated out of the pit. 

6.5.1 WeD Sites 

The results of this rating for the well sites are givaa in Table 6-5. Of the 163 well sites 
assessed, environmcn13lliabilities at 51 (31 CJ6) sites wc:rc rated as having a low impact, 29 sites 
(18%) a medium impact, 66 sites (41 %) a high impact and 16 sites (10%) no impact. 

6.5.2 Production StatiODS 

The results of the impact assessment rating for environmental liabilities identified at production 
stations is given in Table 6-6. Liabilities associated with separation pits were generally rated 
as high. Spills associated with a chemical tank and fuel storage tanks at Shusillufindi Central 
Station were also rated high because of the potential for contaminant migration. Spills associated 
with the pump/compressor at Shushufindi Central and Shushufindi South Stations were also rated 
high because they have migrated off-site. Spills from the wash tank and surge tanks at Sacha 
South were rated as high because of the potential for groundwater contaminatio,n. 
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Environmental Impact Rating for Contamination at Well Sites 
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Assessed Site I Rating (a) 

LA 
LA 
LA 
LA 
LA 
LA 
LA 
LA 
LA 
LA 
LA 
LA 
LA 
LA 
LA 
LA 
LA 
LA 
LA 
PH 
PH 
AT 
AT 
AT 
GU 
GU 
GU 
GU 
AG 
AG 
AG 
AG 
AG 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 

1 
2 
5 
6 
8 
9 
10 

11 B 
12 
17 
19 
20 
21 
26 
29 
32 
33 
34 
35 
2 
5 
1 
2 
3 
1 
3 
5 
8 

AG3 
AG6 
AG8 
AG9 
AG10 
B57 
859 
61 

B63 
B64 
ASS 
B66 
A67 
68 
69 
71 

WIW2 
WIW4 
WIW7 

Low 
Low 
Low 
Low 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Pump spill off-site. 
Pad spill. Used oil spill. 
Pad spill. 
No spills noted. 
Pad spill. 
No impact noted. 

Comments 

Well pad spill. Flowline spill off-site. 
Well pad and flowline spills. 
Well pad and flowline spills. Used oil spill. 
No spills noted. 
No spills noted. 
Well pad spill. 
Well pad spill. Used oil spill. 
Well pad spill off-site. 
Well pad and flowline spills. 
Well pad spill. 
Well pad spill. 
Well pad spill. 
Well pad spill. 
Well pad spill off-site. 
Well pad spill off-site. 
Flowline and pump spill. 
Pump spill off-site. 
Well pad spill. 
Pit discharge to stream. Used oil spill. 
Pit discharge to stream. 
Pump spill. Pit seepage to stream. Used oil and fuel spill. 
Pad and flowline spills off-site. 
Well pad spill. Pit seepage. Used oil spill. 
Pit discharge to stream. 
Pit seepage. 
Well pad and flowline spillS: Pit seepage. 
Well pad spills. Possible pit seepage. 
Well pad spills. Pit seepage. 
Well pad spills. Pit seepage. Chemical spill. 
Well pad spills. Pit seepage. 
Well pad spills. Pit seepage. Used oil spill. 
Well pad spill. Pit discharge to stream. 
Well pad spill. 
Well pad spill. Pit discharge to stream. 
Well pad spill. Pit present. 
Well pad spill. Pit discharge to stream. 
Well pad and flowline spillS. 
Flowtine spill. Pit present. 
No spills noted. 
No spills noted. 
No spills noted. 

"'-CONnDEN-nAL -" 
PET 040774 

CA1069521 

CA1069521 



I 
j 

Table 6 - 5 
Environmental Impact Rating for Contamination at Well Sites I 

I Assessed Site I Rating· ( a ) Comments I 
SSF A1 
SSF A7 
SSF A9 
SSF A10 
SSF A13 
SSF 815 
SSF 816 
SSF A20 
SSF A228 
SSF A24 
SSF A26 
SSF A30 
SSF 831 
SSF A33 
SSF A34 
SSF 836 High 
SSF A38 High 
SSF A43 High 
SSF 68 High 
SSF A45 Medium 
SSF A458 Medium 
SSF 46 Medium 
SSF 849 >Hfgh· 
SSF A50 
SSF 851 
SSF 852 
SSF 855 
SA WIW1 
SA WIW2 
SA WIW3 
SA WIW4 
SA WIW5 
SA WIW6 
SA 1 
SA 2 
SA 8 
SA 9 
SA 11 
SA 12 
SA 13 
SA 16 
SA 18 
SA 19 
SA 20 
SA 21 
SA 25 
SA 27 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Well pad spills. Pit seepage. 
Well pad spills. Pit seepage. 
Well pad spill. I 
Well pad spill. 
Well pad, flowline and pump spills. Pit discharge to stream., 
Well pad spill. Pit discharge to stream. 
Pit discharge to stream. 
Well pad spill. Pit present. Used oil spill. 
Well pad and flowline spills. Pit present. Chemical spill. 
Well pad and flowline spills. Pit seepage. 
Well pad spill. 
Pit discharge to stream. 
Well pad spill. Pit present. 
Pit present. 
No spills noted. 
Well pad spill off-site. Pit present. Used oil spill. 
Well pad spill. Pit discharge to stream. 
Well pad spill. Pit seepage. 
Well pad and flowline spills. Pit seepage. 
Flowline and pump spills off-site. 
Well pad and flowline spills. Pit present 
Well pad spill off-site. Used oil spill. FUI~I spill off-site. 
Well pad spill. Pit seepage. 
No spills no1Bd. 
Well pad spill. Pit present. 
Well pad spill. Flowline spill off-site. 
Pit seepage. 
Well pad spill. 
Pit present. 
No spills noted. 
Pit present. 
Pit seepage. 
Pit present. 
Well pad spill off-site. Used oil spill off-·site. 
No spills noted. 
Well pad and flowline spills. Pit seepage. 
Well pad spills. 
Well pad spill off-site. Pit present. 
Well pad spill. Pit seepage. 
Well pad spills. 
Well pad spill. Pit seepage. 
Well pad and flowline spills. Pit seepage. 
Well pad spill. Pit discharge to stream. 
Well pad spill. Pit discharge to stream. 
Well pad and flowline spills. Pit present. 
Well pad spill off-site. Pit seepage. 

Well pad spill off-site. (' CONFIDENTIAL 
, PET 040775 

I 
I 
:1 
I 
I , 
I 
I 
I 
I 
I 
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Table 6 - 5 I 
I 
I 
I 
I 
I 
'I 
I 
I 
I 
I' 
I 
I , 

Environmental Impact Rating for Contamination at Well Sites 

Assessed Site I Rating (a) I Comments 

I 
I 
I, 

SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
CU 
YB 
YU 
YU 
YU 
YU 

YUS 
AU 
AU 

' 28 
32 
33 
34 
35 
36 
43 
44 
46 
54 
55 
56 
58 
59 
60 
72 
73 
74 
75 
n 
78 
81 
84 
85 
86 
91 
93 
94 
95 
97 
100 
103 
104 
107 
109 
110 
111 
113 
2 
2 
4 
6 
5 
12 
1 
1 
4 

Medium 
Medium 

High 
Medium 
Lowl 
Medium 

High 
Medium 
Medium 
Medium 
Medium 

High 
High" 
.High< .' 

Medium 
Lowl 

High 
Medium 
Medium 

High, 
Medium 
Lovrl 
Medium 
Medium 
Medium 

High 
Medium 

High 
High. 
High. 
High 

Medium 
. Htgh 
High 

Lowl 
Medium 
Medium 

High 
High 
High 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

I 

I 

I 

I 
I 

Well pad spill. Flowline spill off-site. 
Well pad spill. Pit present. 
Well pad spill. Pit discharge to stream. 
Well pad spill. Flowline spill off-site. 
Well pad spills. 
Pit present. Used oil, chemical and fuel spills. 
Well pad spill. Pit seepage. 
Pit present. 
Well pad spill. Flowline spill off-site. Pit present. 
Well pad spill. Pit present. 
Well pad spill off-site. Pit present. 
No spills noted. 
Well pad spill off-site. Pit seepage. 
Well pad and flowline spills. Pit seepage. 
Well pad spill. Pit discharge to stream. 
Well pad spill. Pit present. 
Well pad spills. 
Well pad spill. Pit seepage. 
Well pad spill. Pit present. 
Well pad spill. Pit present. 
Well pad and flowline spills off-site. Pit discharge to stream. 
Well pad spill. Pit present. 
Well pad and flowline spills. 
Well pad spill. Pit present. 
Well pad spill off- site. Pit present. 
Pit present. 
Well pad and flowline spills. Pit seepage. 
Well pad spill. Pit present. 
Well pad spill. Pit seepage. 
Well pad spill. Flowline spill off-site. Pit discharge to stream. 
Well pad spill. Pit seepage. 
Well pad spill. Pit discharge to stream. 
Well pad spill. Pit present. 
Well pad spill. Pit seepage. 
Well pad spill. Pit seepage. 
Well pad spill. 
Well pad spill. Pit present. 
Well pad spill. Pit present. 
Well pad spill. Pit discharge to stream. Used oil spill. 
Pit discharge to stream. 
Well pad spill. Flowline spill off-site. Pit discharge to stream. 
No spills noted. 
Well pad spill. Tank spill. Pit present. Used oil spill off-site. 
Well pad spill. Flowline spill off-site. Pit seepage. Chemical spill 
Well pad spill. Chemical spill. 
Well pad spill. Pit seepage. 
Well pad spill. Pit seepage. Used oil and fuel spills off- site. 

( 
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Table 6 - 5 
Environmental Impact Rating for Contamination at Well Sites 

I 
I 

! AssessedSite! Rating (a) 

AU 6 
AU 7 
AU 9 
AU 11 
AU 12 
AU 15 
AU 16 
AU 17 
AU 18 
AU 19B 
AU 21 
AU 24 

AUS 1 
RM 1 
CN 1 
CN '2 
CN 3 
CN 8 
CN 11 
CN 12 
DU 1 

Comments I 
Well pad spill off-site. Tank spill. Pit seElpage. Used oil sp , 
Well pad spill off-site. I 
Flowline spil off-site. _ 
Well pad and flowline spill. Pit dischargE' to stream. 
Well pad and flowline spill. Pit seepage. 
Well pad and flowline spill. Pit seepage. Chemical spill. 
Well pad spill. Pit seepage. 
Well pad and flowline spill. Pit dischargEI to stream. 
Well pad and flowline spill. 
Well pad and flowline spill. Pit seepage. 
Well pad and flowline spill. Pit seepage. 
Well pad and flowline spill. Pit seepage. 
Well pad and flowline spill. See prodUction station ratings. 
Well pad spill. Pit present. 
Well pad spill. Pit seepage. 
Pit seepage. 
No spills no1Bd. 
No spills no1Bd. 
Well pad spill off-site. 
Well pad spill. Pit present. 
See production station ratings. 

" 

I 
I' 
I 
I 
I ------------------------------------------------------.--------------

Total 

( a ) 

I Mediuml 

High 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

51 Well sites 
29 Well sites 
66 Well sites 
16 Well sites 

I 
I 

Environmental damage that can be naturally corrected or 
cleaned up on the scale of hours to day~;. I 
Spills, regardless of size, are confined tc' the site. No oil 
containing pit ;s present. 

Environmental damage that even after lTIitigative action will I 
take days to weeks to regain pre-event conditions. 
Spills, regardless of size, have migrated off-site. Pit containi -
oil is present. Contaminant appears confined within the it. 

Envirorvnental damage that may require extensive mitigative, -
action or may be of long term duration blefore recovery. I 
Pit containing oil is present. Contaminants appear to ha ve 
migrated out of the pit. 

( CONFIDENTIAL 
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Table 6 - 6 I 
I 

Environmental Impact Rating for Contamination at Production Stations 

I 
I 
I' 
I 
I 
I 
I 
I 
I 
I , 
I 
I 
I 
I 
I 

Station 

Lago Agrio 

Central 

Lago Agrio 
North 

Parahuacu 

Atacapi 

Guanta 

Aguarico 

Shushufindi 

Central 

Spill Source 

Separator 

Wash Tank 
Surge Tank 

Chemical Tank 
Fuel Tank (Diese~ 
Fuel Tank (Gas) 
Fuel Tank (Jet) 

Pump/Compressor 
Uned Sump 

Vehicle Maintenance 

Flare Stack 
Waste Pit 

Separation Pits 

Separator 
Surge Tank 

Wash Tank 
Pump/Compressor 

Flare Stack 

Separation Pits 

Well Site 
Surge Tank 

Separator 

Pump/Compressor 

Flare Line 

Flare Stack 

Separation Pits 

Separator 

Separation Pits 

Wash Tank 
Fuel Tank (019580 

Pump/Compressor 

Flare Line 

Flare Stack 

Separation Pits 

Separator 

WeshTank 

Surge Tank 

UnedSump 

Flare Stack N. 
Flare Stack S. 

Pit 

Separator 

Vehicle Maintenance 

WeshTank 

Surge Tank 

Chemical Tank 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Rating (a) 

Low 

Low 
Low 

Low 
Low 

Low 
Low 

Low 

Low 

Low 
Low 

Low 
Low 
Low 

H 

Low 

Low 

Low 

Low 

~HlQh' 
Medium J 

Low I 
Medium J 
Medium I 

Low I 
High 

L;;l 
Medium I 

Low 1 
Medium J 

Low I 
Medium I 
Medium I 

Medium I 
High 

~ Low 
High 

I 

I 

I 

J 

Comments 

These spills are generally small 
and confined to the adjacent area. 

Spills drain to a low off-site area. 

Confined to area below $'acks. 

Overftow collects in low off-site area. 

Widespread contamination of land below discharge. 

These spills are generally small 

and confined to the adjacent area. 

Contamination of channel below discharge. 

Large barren areawitn no vegetation growth. 

Spills are small or confined. 

Spill enters wetland a~acent flare line. 
Spills enter separation pit 

Widespread contamination of land below discharge. 

Spill confined to adjacent area. 

Widespread contamination of land below discharge 

Spills ultimately merge at pit discharge area. 
Spill confined to adjacent area. 

Spill merges with pit discharge spiH. 
Spill merges witn pit discharge spil. 

Spin confined to adjacent area. 

WIdespread contamination of land below discharge. 

Spill appear confined to adjacent area. 
Spills have entered off-site wetland via ctain pipes. 

Spill appear confined to adjacent area. 

Spills have 8I'1tered off-site wetland. 

Spill appears confined to adjacent a rea. 
Pit below flare is destoyed. Spills spread out. 

Pit is breached or deS1rOyed. Spills spread out. 

Weste discharge via ditch to off-site area. 

Drain S'jStem discharges off-site near runway. 

Drainage ditch adjacent berm contains oiL 

Drainage ditch adjacent berm contains.olL 

Groundwater appears contami'lated. 

l:ONFIDENnAL -
PET 040778 
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Table 6 - 6 
Environmental Impact Rating for Contamination at Production Stations 

I 
I 

,. __ s_~_ti_o_n __ .. ____ s_p_/I_ls_o_u_~_e __ .. ___ R_a_ti_ng __ (_a_) __ I.·. ______________ c_o_m .. m_e_~ls. ______________ 1r1 

Shushufindi 

North 

Shushufindi 

South 

Shushufindi 

Southwest 

Shushuflndl 

Water Inj. 

Sacha 
Central 

Sacha 

North II 1 

Fuel Tank (DieseQ 

Fuel Tank (DieseQ 
Fuel Tank (Jet) 

Pump/Compressor 
Flare Stack 

Separation Pits 

Wash Tank 

Surge Tank 

Chemical Tank 

Pump/Compressor 
Gas Vent 

Flare Stack 
Separation Pits 

PlpeJne 

Separator 

Wash Tank 

Surge Tank 

Pump/Compressor 

UnedSump 

Flare Stack 

Separatkm Pits 

Separator 

wash Tank 

Chemical Tank 

Fuel Tank (OleseO 

PumplCompressor 

Lined Sump 

Flare Stack 

Off -Site wasfll Pit 

Separation Pits 

Pump/Compressor 

Vehicle Maintenance 
Separator 

wash Tanks (2) 
Surge Tank 

Chemical Storage 

Fuel Tank (OieseO 

Fuel Tank (01a580 
Pump/Compressor 

Flare Stack 

Separation Pits 

Separator 

Wash Tank 

Fuel Tank (OieseO 

Flare Stack 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

H!gn 

High 
High 

High 

Low 

Medium 

Medium 

Medium 

Medium 

Medium 
High 

Medium 

High 

-
I Low 

~ 
I Low 

Low 
High 

High 

Low 
High 

[LO;l 
Medium 

Medium 

~ 
Medium 

Low 
High 

High 

High 

~ 
Medium L 

Hlgh 

HiQh 

Low I 
Medium I 

~ Low 

~
w 

Low 

Low 

Low 

High 

J 

J 
I 

I 

GroundWater appears C:ontBmnatlld. 

GroundWater appears C:ontamnatlld. 
GroundWater appears c:ontamnatBd. 

Waste diSCharge hasftoWed off-site. 

Spills appear surficial 

DiSCharge at produced water 10 bog and stream. 

These spills have enterecl a ditch which 

drains oIf -9te. Spills BrOun d the equipment 
app.r smaili. 

Oily waste has migrated downsk)pe and entered river. 

Surficial spiDs In area bebw stacks. 

Discharge and overflows into wetland a nd river. 

These spills appaarcxlrlfined to Ihe 

immediate ama. 

Spills have entered river via a dltd1. 

OHch drains to riYer. 

Small su1lclal spits under stacks. 

Contamination appears COnfirled to the chan net 

Surficial spll~;, 

Oil on surface and In ditch Imlide berrned area. 

Soil has solvent Odour adjacent tanks. 

The spill has migrated out of the bermed area. 

Surrtcial Slalns around I9quipment. 

Sumps are located on-site but drain to oft-Site ditch. 

Horizontal flares knockouttl' separation pit. 
Severe contaminatk:)n Inside off-site pit. 

Contamination appears confinelj extensive channel. 

Extensive damage tel S1ream. 

Wastes confined to adjacent area. 
Surficial spiUs around Elquiprnent. 

Spill entered adjacent dr,ainage ditch. 

Oily waste is diSCharged via ditch to plantation area. 

Numerous spils inside lar!~e compound. 

Fuel spills nside and outside the bermed area. 

Spills enter dHch adjacent plclntation via drain. 

Spills confined to adjac:ent areas. 

Spills confined to adjac:ent areas. 

Widespread contamination at discharge. 

I 
I 
I 
I 

-I 
I 
I 
I' 
I 
I 
I 

., 

I 
1 
I 
,I 
I 
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Table 6 - 6 I 
I 

Environmental Impact Rating for Contamination at Production Stations 

I 
I 
',' 

I 
I 
I 
I 
I 
I , 
I 
I 
I 
I 

I~ 
I-

Station 

Sacha 
North II 2 

Sacha 
South 

Culebra 

Yulebra 

Yuca 

Auca 
Central 

Spill Source 

Separation Pits 

Separator 

Wash Tank 

Surge Tank 

Pump/Compressor 

Flare Stack 

Separation Pits 

Separator 

wash Tank 

Surge Tank 

P ump/Compressor 

Flare Stack 

Separation Pits 

Plpelne 

wash Tank 

Fuel Tank (OieseO 

Pump/Compressor 

Former Pit 

wash Tank 

Fuel Tank (OieseO 

P ump/Compressor 

UnedSump 

Flare Stack 
Pit 

Separator 

Wash Tank 

Surge Tank 

Chemical Tank 

Fuel Tank (DleseO 

Fuel Tank (Jet) 

Pump/Compressor 

UnedSump 

Flare Stack 

Separation Pits 

Vehicle Maintenance 

Separator 

Fuel Tank (0Ie580 

Pump/Compressor 

Generator 

Sumps 

Flare Stack 

Separation Pits 

CONFIDENTIAL~TREAfrv1ENT REQUESTED 
SONY - 04 CIV 8378 

Rating (a) 

Medium I 
,--
I Low 

I Low 

I Low 

I Low 
Low 

High J 
iLo;;j 

High I 
High. I 

~ Low 

High I 
-
~ 

~ 
~ 
~ 
~ 

~ 
Medium J 

~ 
High J 

r--
I Low 

I Low 

I Low 
I Low 

I Low 
,Low 

Low 
Medium I 

Low 
High I 

Medium J 
~ 
~ 
~ 

Low 

Medium J 
Low 

Higfl I 

Comments 

Oily soil and watar babw dISCharge pipe 

Spills appear confined to adiacent area s. 

Discharge otwaste to stream. 

Surficial spiDs around equipment. 

Oil on shallow groLfldwaterwithin barmed area. 

Oil on shallow groU'ldwater within banned area. 

Surficial spllS around equipment. 
Surficial spils under each of fIVe slacks. 

Oily S8dImeot.ndwaler below discharge pipe. 

Spills appear confined to adjacent areas. 

Spills appear COnfined to adjacent areas. 

Spills have flowed via ditch to off-site wetland. 

Spills appear confined to adjacent areas. 

Spills have flowed via ditch to off-site wetland. 

Spills appear confined to adjacent areas. 

Overftow has tIowed downslope and off - site. 

Spills below slack. 
~ischarged ftuid appears confined to narrow channeL 

waste ftuids enter ditCh and flow off-site. 

Spills appear confined to adjacent areas. 

Sumps appear to aain to off-site. 

Spills below each of tlree staCkS. 

waste is discharged to orr-site stream. 

'CONFIDENTIAL ~ 
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Table 6 - 6 

Environmental Impact Rating for Contamination at Production Stations I 
r-----,-------,.----r----------.; 

Station Spill Source 

Auca Plpelne 

South Separator 

Wash Tank 
Pump/Compressor 

Generator 
Flare Stack 

Separation Pits 

Auca Sur Fuel Tank (Dlese~ 

Pump/Compressor 

Generator 

Pit 

Cononaco UnedSump 
Flare Stack 

SeparatiOn Pit 

Dureno Surge Tank 

UnedSump 
Flare Stack 

Separation Pit 

(a) 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Rating (a) 

~ 
Medium 

Medium 
Medium 

~ Low 

High I 
Medium 

Medium 
Medium 

High I 
Medium 

Low 

High J 
r-
I Low 

I Low 
Low 

High I 

Medium 

Commen~1 

Spill below flowlines enterirng the station. 
Overflow has spilled down Slope and moved off-site. 

Pooled oily water in OI'f-site wetland. 
Spill has flowed downslope andoff-sile. 

Spills confined to adja,cent area. 

Oil in stream below diSCharge pipe. 

Spill has entered low area. 

Spill has entered low area. 

Spill has entered low area. 

Pit fluids disposed to ott-site area. 

Off -site drainage ditch conllains pooled oiL 
Spills at base c:I two SlBcks ,appear SUrfICial. 

Discharge to off-site channel. Oil in soil and water. 

Spills appear snrall. 

Discharge is dcJwnsiope to jungle and stream. 

Environmenlal damage that can be nalJrally corrected Of 

cleaned up on the seale or hours to da. ys. 
Spt71s. regardless of size, a re confined to the site. Spills 
appllllr to be surficiaL 

Environmental damage thateven after mitigative actiOn will 
take days 10 weeks to regain pre-event conditions. 

SpUls. regardless of siZe. have migra~'d off-site. 

I 

I 
I 
'I 
I ,,-

I 
-I 
I. 
I 

r---H-jg-h-, ---'1 EnYironmenla1 damage tnat may require extensNe mitigative 

action or may be of long term duration befcre r8Q)Very. 

I 
I , 

Pit contlliningoil is pn!I:Mnt. Contaminllnts appear to have 

migrllted out of tlJe pit. Spills appear 11) impact groundwater. 

I 
I 
I 
I 
.1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I, 

I 
I 
I 
I, 

• 

I 

PART 7 - SURFACE WATERS DRAfT 

7.1 INTRODUCTION 

The effluent and surface waters associated with PETROECUADOR-TEXACO oil field in the 
Oriente region were characterized and assessed as part of the overall environmental audit. The 
assessment was based on field data collected in lune 1993. 

The principal objectives were to characterize and assess the effluents and surface waters and to 

provide an environmental baseline to which future water quality changes can be compared. 
More specifically, the objectives were as follows: 

1. characterize the effluents (produced water and sanitary) associated with the 
petroleum activities; 

2. characterize the rivers receiving the effluents; 

3. assess the quality of the effluents and rivers according to their respective water 
quality criteria; and 

4. provide a comparative analysis of river water quality upstream and downstream of 
effluent discharge points, and between reaches in a stream and among streams as 
they pertain to influences from the petroleum opentions, other anthropogenic 
activities andlor natural processes. 

7.2 METHODOLOGY 

The surface water field sampling program was conducted during June 8 - 16, 1993. A total of 
39 effluent and stream samples were collected which represented 10 oilfields in the concession 
area. The oilfields included in the study were Shushufindi, Agua Rico, Sacha, Yuca, Cononaco, 
Auca, Lago Agrio, Atacapi. Parahuacu. and Guanta. Sampling at Culebra, Yulebra and Auca 
Sur was not conducted because they have no direct releases to the environment. 

Of the total (39) samples collected, 17 were produced water effluents and one was a sanitary 

effluent. The effluents were sampled from outlet pipes or from outlets draining final treatment 
ponds. In the both cases, the samples reflect the final effluent entering the receiving streams 

. or land. 

PAn·7.VI 7-1 
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A total of 21 samples were collected from streams and rivers. Streams receiving an effluent, 
were sampled upstream and downstream from the discharge point where access to the stream 
was available. The distances from the effluent discharge point varied widely and was 
determined by access to the stream. Some other rivers, whidl did not receive efflluent were 
sampled for comparative analysis and because of their regional importance. 

At sampling sites downstream of the effluent discharge points, the samples were collc~ted from 
the mixing zone, a zone before the concentration of the effluent becomes homogenous across the 
width of the river channel. Because most of the streams receiving effluent were generally 
< 10 m wide, it was assumed that the effluent mixed rapidly aDd that its concentratic)n became 
homogeneous within S kIn downstream of the discharge poinL 

Water samples were obtained from a depth of about 20 cm below surface in order to avoid 
surface debris. The water samples were preserved (as requircd), kept cool and dark until their 
transport to the laboratory in Edmonton, Alberta. 

The water quality of the effluents and rivers were assessed using parameters and their respective 
criteria established by the Environmental Audit Technical Committee. The water quality 
assessment was based solely on field data obtained during Ibe June sampling because no 
historical data were found. 

7.3 REGIONAL CHARACTERISTICS OF S'I'RE&MS AND WATER USERS 

The study area is located at the base of the Andes Mountains ill the Northern Oriente region of 
Ecuador. The region, comprised mainly of jungle, is located about 300 m above sea level within 
the upper Amazon drainage basin and annually n:ceives betweaa 2000 and 4000 mm of rainfall. 

The rivers generally flow from west to east. The size of rivers in the study area rani~e widely. 
Rio Napa and Rio Agua Rico are the largest rivers. Rio Eno, Rio Tiputini and Rio Shiripuro 
are about 30 m wide. Most of the other' rivers sampled wele < 10 m wide. These rivers 
provide a wide range of domestic and industrial uses, they include: habitat for terrc:strial and 
aquatic wildlife, drinking, stock watering, fishing, bathing, washing (clothing and automobiles, 
etc.), receiving of effluents from petroleum operations and abatoirs, water withdrawals for 
industry and transportation. 

7.4 EFFLUENTS AND RIVERS IN THE SHUSBOFlNDI FIELD 

7.4.1 Etnuents 

The quality of the effluents originating from the South, North and Southwest (sites E2, Ell, and 
E12) production facilities in the Shushufindi field are genctally similar (Figure: 6-1 and 
Tables 7-1 and 7-2). The produced waters have a near neutral (field) pH, warm temperatures 
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Summary of Emuent QuaDty Data for tbe PETROECUADOR-TEXACO 
Oriente 00 Fields, June 1993 
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Temperature (0C) 

pH-field (units) 
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Specific Conductance-field (IDS/cm) 
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Hardoeu, T. as (CaCO) 

Total Suspended Solids (fSS) 
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TPH (CS-C30) 
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40 
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1.0 
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30.0 

7.16 

6.53 

>50.0 

57.2 

11 

20000 

5241 

2150 

39100 

3.6 

8.1 

0.16 

38.0 

7.36 

6.3 

39.0 

30.3 

SO 

11200 

6523 

540 

20200 

5.4 

3.2 

0.35 

36.0 33.0 

7.28 6.89 

6.1 6.70 

>SO.O >50.0 

65.3 67.3 

11 20 

28200 32600 

3580 1961 

1100 365 

49100 55400 

4.1 7.5 

2.9 3.6 

0.19 0.1 

34.0 40.0 

7.6 7.4 

6.55 6.35 

7.0 10.0 

6.2 8.4 

2 2 

1580 2400 

866 606 

442 120 

3130 4540 

1.0 4.7 

1.5 2.6 

0.02 0.21 

34.0 

7.5 

6.45 

14.0 

14.2 

9 

4540 

9SO 

320 

81BO 

1.9 

0.1 

0.15 

26.0 

6.8 

6.23 

0.80 

0.5 

<I 

113 

79 

164 

356 

<0.2 

0.3 

0.11 

39.0 

7.1 

3.22 

7.5 

6.2 

21 

1630 

47B 

324 

3240 

8.7 

2.0 

O.BO 

~: Water Quality Criteria for effluent taken from the criteria, aU values are reported in mglL unJeu otherwise stated; T - Total; TPH - Total Petroleum Hydrocarbons; 
P - Phosphorus; Diu. - Di880lved; E - Effluent 
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Tcmpcraaure (0C) 

pH-field (unita) 

pH (unita) 

Specific Cooduclaace-field (mS/cm) 

Specific Conductance (mS/em) 

Colour (truce) 

Chloride, Di ... 

Hardoeaa, T. as (CaCOJ 

Total Suspcaded Solids (TSS) 

Total Dill/lOlved Solida (.45 f'ID) (TDS) 

TPH (CS-C]O) 

Sulpbide 

Phosphorus. T ... P 

5.5-9.5 

5.5-9.5 

1500 

40 

5000 

15 

1.0 

2.0 

]2.0 

6.1 

6.61 

>50.0 

7S.1 

9 

]0400 

664S 

808 

S2700 

2.2 

7.8 
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TABLE 7-2 (CONCLUDED) 

48.0 4].0 ]9.0 

8.1 7.3 7.4 

7.2 6.52 7.1l 

4.0 n.o 46.0 

2.8 10.9 ]7.8 

4 <I 17 

670 ]270 13700 

liS 481 2477 

124 310 756 

1510 5790 24100 

3.6 5.9 2.6 

1.4 4.5 S.3 

0.S3 0.12 O.SO 

26.0 ]].0 3].0 ]5.0 32 

7.1 7.] 0.74 6.4 6.3 

7.07 6.50 5.5 4.8 4.44 

1.75 18.5 >50.0 19.5 >50.0 

1.6 16 160 16.S 103 

II 30 ]2 24 23 

418 SI]O 88000 6020 48900 

237 2170 ]2830 2386 17492 

168 1270 11000 818 4470 

1020 10200 147000 10300 82400 

O.S 21 1.0 4.1 ].0 

1.3 1.7 10.2 5.9 7.0 

O.SO 0.84 0.74 0.15 0.16 

-

N21g: Water Quality Criteria for dHuent laken from the criteria, all values are reported io maIL unJeaa otherwise staled; T - Total; TPH . Total Petroleum Hydrocarbons; 
P - Phosphorus; DiBS. - DiB801ved; E - Effluent 

PART·7.VI 7-5 



and are characteristically high in concentrations of total suspended solids (TSS), total dissolved 
solids (TDS), and sulphide. 

The IDS concentrations, as high as 49700 mglL (site EI2), are between four allid ten times 
higher than the water quality criteria of 5000 mglL. The chloride concentrations, a major 
contributor to the high IDS levels, exceed its criteria by an equal amount. The high 
concentrations of IDS are also reflected in the high levels of specific conductanl:e and total 
hardness (sum of calcium and magnesium ions). Water with IDS levels ranging from 10,000 
to 100,000 mg/L and a total hardness of > 180 mg/L are considered saline and very hard 
(McNeely et al. 1979). Concentrations of TSS and sulphate also exceed their resp~tive water 
quality criteria while levels of phosphorous are within the limit. The effluent ruld an odour 
similar to that of hydrogen sulphide. 

7.4.2 Rio Niutshinac, Rio Shushurmdi, and Rio Eno 

Rio Niutshinac, Rio Shushufindi and Rio Eno are the main rivers directly or potentially 
associated with the South, North and Southwest production facilities in the Shusbufindi field 
(Figure 6-1 and Table 7-3). The three rivers are important to aquatic life, are extensively used 
for domestic purposes and some receive effluents directly from the petroleum operations 
(photo 7-1). The following describe the most important changes in the water quality of the 
rivers resulting from the effluent discharge. 

7.4.2.1 Rio Niutshinac 

Rio Niutshinac receives effluent (produced water) from the Shushufindi Southwest production 
facility. The effluent flows along an oil stained drainage ditch before it enters the river at 
site E2 (photo 7-2). Although the river water quality at upstream (site RIU) and downstream 
sites (R3D and R4D) is generally similar in terms of temperature, near neutral pH,low turbidity 
levels and colour, other parameters reveal some important differences. Concentraticlns of TSS, 
IDS and total petroleum hydrocarbons (TPH) are higher at site R3d by about 65,4 cllld 3 times, 
respectively, than those recorded at the background site (RIU) located about 500 1111 upstream 
of the effluent discharge site. These differences are likely the result of input at si.te E2 since 
these parameters are found in high concentrations in the effluent. 

The ionic characteristics of the Rio Niutshlnac have also changed, from a calcium bicarbonate 
type of water at site Rl U to a sodium chloride type of water at sites R3d and R4d. The ionic 
dominance was altered from: cations ca++> Mg++> Na+> K+; anions HeOi> SQ.:> Cl' 
at the background site to: cations Na+> ca++> Mg++> K+; anions CI'> HCOl,'> 504-> 
at the two downstream sites. The total hardness of the water changed from soft to a moderately 
soft state downstream of the effluent discharge. Waters with a total hardness of 91 til) 120 mglL 
are considered moderately soft. (McNeely et al. 1979). Total alkalinity levels are within a 
moderate range. Waters with a total alkalinity concentration of < 24 mg/L are susceptible to 
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Summary of Water Quality Data for Rivers In the 
PETROECUADOR-TEXACO Orient Oilfields - June 1993 
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Te ..... ralU ... (0C) 

pH·field (unila) 

pH (unila) 

Specific ConduclaDce·field (mS/cm) 

Specific Cooduc&mce (mS/em) 

DiNOlved Oll"eD (field) 

TudlidilY NnJ 

CoIuur (Inic) 

Clllcium, Diu. 

........ aium.Diu. 

Palauium. Diu. 

Sodium. Diu. 

1nIa, T. 

..... _.Diu 

Bicar"-la. Diu. 

c.1boa.I~. Diu. 

Chloride. Di ... 

SUlphate. Diu. 

A1ta1iDily. T ••• (CeO\) 

H.rd ... u. T. u (Ceeo,) 

T~ SIIIpeIIdecI Solidi (rSS) 

T~ Diuolved Solid. (.45 ,....) (fDS) 

TPH (C5-Cl0) 

ionic .. 1aDc. 

6.0-9.0 

6.0-9.0 

100 

20 

75 

SO 

0.3 

O.S 

100 

so 
2.50 

SIlO 

250 

2.50 

1000 

1.0 

4.0-9.0 

4.0-9.0 

>5.0 

7S 

SO 

0.3 

0.1 

1000 

500 

1.0 

24.0 

6.55 

7.61 

O.ll 

0.11 

II 

16 

I 

3.9 

1.4 

S 

<0.05 

57 

<I 

0.1 

I.S 

47 

36 

27 

92 

0.9 

O.9IS 

23.0 

6.04 

7.01 

0.15 

0.64 

6.4 

5 

17 

6.2 

3.9 

12 

1.3 

<0.05 

63 

<I 

UO 

0.9 

51 

61 

6S 

365 

2.4 

0.951 

24.0 

7.30 

7.10 

0.10 

US 

16 

12 

20 

7.3 

3.9 

10 

1.4 

<O.OS 

n 
<I 

ISS 

3.7 

50 

10 

210 

36. 

1.7 

0.947 

2.5.0 

S.16 

7.16 

0.20 

0.01 

1.1 

20 

'.2 
1.5 

1.3 

4 

I 

<O.OS 

43 

<I 

0.7 

0.6 

35 

II 

10J 

77 

1.7 

0.912 

2.5.0 24.0 

S.93 6.21 

7.07 7.16 

0.23 0.29 

0.07 0.01 

See Norc. 
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17 

4.1 

1.3 

1.3 

3 

1.1 

.0.05 

37 

<I 

0.9 

0.6 

30 

21 

16 

10 

3.9 

0.919 

39 

21 

S.l 

1.S 

U 

2 

1.4 

<0.05 

39 

<I 
0.6 

1.6 

32 

23 

60 

13 

3.1 

0.IS6 

14.0 

6.n 

1.27 

0.30 

0.09 

11 

19 

5.4 

2.1 

1.6 

4 

1.4 

<0.05 

45 

<I 

0.' 

J.I 

37 

2.5 

410 

73 

3.3 

0.901 

22.0 

1.04 

7.63 

0.16 

0.11 

100 

7 

II 

1.2 

1.3 

2 

1.1 

<0.05 

4. 
<I 

2.5 

5.1 

40 

37 

260 

17 

2.5 

0.900 

ll.O 23.5 

7.31 1.19 

7.11 7.22 

0.16 0.29 

0.096 0.15 

19 

II 

S.O 

U 

1.9 

3 

0.1 

<O.OS 

17 

<I 

1.1 

0.7 

30 

II 

16. 

84 

O.l 

0.973 

9.3 

19 

1.3 

2.9 

1.4 

• 
0.1 

<0.05 

SO 

<I 

9.0 

0.6 

41 

lJ 

216 

93 

0 .• 

0.91' 

t!mu: W.ter quality criLeria for AUrfaee wllc ... teUD from tho coalracl doculMDl: .u nlu ...... repoc\ed 10 maIL uole .. oIhe""joc llated: T - TOIII: TPH . ToIIl Pelroleum Hydroclrbooa; P • 
fbooplaoN.: Diu. - DiuolvWl R • River; U • Upllrcalll (eonwl) &ila; d • dow_m of .mllal' di.IcIaI,,1 poiDI. 

Diuolvad ollYpD _lIIralioaa ill rivan .Dd __ laDled !'rom 4.010 6.0 IIIJ/L 10 'UDO 1993 (pe_1 communicalioo .,illl Roy Roberti of Pu,,,, Meelelllnel). 
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C.lcium. Diu. 

M.,.Iium. Diu. 

Palauium, Diu. 

Sodium. Diu. 

Iroa, T. 

Ma." .... Di. 

Bic.rbonIle. Diu. 

CaJflonaIi. Diu. 

Chlorida. Diu. 

SulpbaWl. Di ... 
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ToIII Su~Dded Solid. (l'SS) 

TOIII DiuolYcd Solid. (.4S ,....) (TDS) 

TPH (C5-C30) 
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6.0-9.0 

6.0-9.0 

100 

20 
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50 

0.3 

O.S 

100 

50 
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SOIl 
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150 

1000 

1.0 

4.0-9.0 

4.0-9.0 

>S.O 

75 

50 

0.1 

0.1 

1000 

500 

1.0 

TABLE 7.3 (CONCLUDED) 
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7.19 

0.27 

0.11 

'.4 
20 
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2 .• 
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24.0 

6.71 

7.39 

o.n 
0.16 

2.1 

IS 

9.6 

4.' 
1.9 , 

0.1 <0.1 

<0.05 <O.OS 

47 70 

<I <I 

1.0 0.' 
0.'0.' 

19 57 

29 41 

152 152 

13 100 

0.1 <0.2 

0.916 0.94' 

15.0 

7.40 

7.17 

0.20 

O.OS 

17 

5 

3.3 

2.0 ... 
J 

2U 

6.91 

6.74 

0.61 

0.62 

2.1 

1 

9.1 

1.9 

2.4 

19 

24.0 

6.91 

6.93 

0.14 

0.04 
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17 

2.1 
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1.6 

2 

26.5 

7.33 

7.12 

5.10 

5.04 

4.2 

14 

64 

10 

24 
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13.' 

7.10 
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0.02 
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O.S 

0.5 

2 

2-'.0 

7.0' 

7.00 
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Photo 7·1 River Rio Niutshinac at site R3d showing typical stream morphology and water use 
in the study area. 

Photo 7·2 

PART·7.VI 

Produced water from the southwest production station flowing along an oil stained 
drainage channel before it enters Rio Niutshinac at site E2. 
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alterations in pH which consequently may have a serious impact on aquatic life (CCREM 1987). 
Although the levels of IDS and associated constiruents are within the water quality criteria, the 
aquatic flora and fauna tolerant of increased salinity are probably favoured and a shift in the 
biological community can result. 

The concentration of TPH showed about a threefold increase at site R3d as compared to the 
background site. Concentrations at both downstream sites exceed the water quality criteria for 
drinking and aquatic life of 1.0 mgIL. 

Concentrations of iron at sites upstream and downstream of the effluent discharge exceed the 
water quality criteria for drinking and aquatic life. Levels of TSS at the downstream sites 
exceed the criteria for drinking water. 

7.4.2.2 Rio SbusbuCmdi 

Available data suggests that water quality of Rio Shushufindi upstream (site RSU) and 
downstream (site R6d) of Shushufindi Central production facility is similar and shows no 
significant influence from the operation of the facility. The waters at both sites have an identical 
temperature (2.S.0°C) near neutral pH. moderate turbidity and low to moderate levels of 
alkalinity. The concentrations of TDS and major ions indicate the water is of the calcium 
bicarbonate type. The ionic species according to their dominance are: cations Ca •• > Mg· + > 
Na· > K·; anions HCOi> Cl' > SO.·. The water is considered very soft and because of the 
low alkalinity, it has a low capacity to neutralize an acid. 

The concentrations of iron, TSS, and TPH exceed the water quality criteria for drinking water. 
The inputs of iron and TSS are probably from natural sources. The source of TPH is unknown. 

7.4.2.3 Rio Eno 

The water quality of Rio Eno upstream (site R8U) and downstream (site R7d) is similar and 
exhibits no influence from Shushufindi North, the nearest production facility. It should be noted 
that the hydraulic connection between the small creek that receives the effluent from the facility 
and Rio Eno could not be determined. The water quality of Rio Eno is similar to that of Rio 
Shushufindi. The water is of the calcium bicarbonate type, has a near neutral pH, moderately 
turbid, soft, low in TDS, and has a moderate to high level of TSS. The concentrations of iron, 
TSS and TPH exceed the water quality criteria for drinking water. The TPH levels also exceed 
the criteria for the protection of aquatic life. The elevated levels of these parameters probably 
originate from other anthropogenic sources. The laboratory test for TPH excludes naturally 
occurring hydrocarbons. 
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7.5 EFFLUENT IN THE AGUA RICO FIELD 

The effluent in the Agua Rico field originates from the Agua Rico Central production facility 
(Figure 6-1, Tables 7-1 and 7-2). The produced water at site E9 has a near neutral pH, warm 
temperature and is saline and very hard. The TOS concentration was higher than those recorded 
in the Shushufindi field. Concentrations of chloride (32600 mgIL), TSS (365 mg/L), TOS 
(55400 mglL), and sulphide exceed the water quality criteria of 2500, 40, 5000 and 1.0 mg/L, 
respectively. The effluent from the Agua Rico field was discharged into the forest with 110 direct 
connection to a receiving stream. The effluent has had a notable effect on the forest. The 
vegetation adjacent to the discharge was dead or yellowed (photo 7-3). 

7.6 EFFLUENTS AND RIVERS IN THE SACHA FIELD 

7.6.1 ~uents 

The effluents from the Sacha field comprise produced waters from Sacha 12 North, Sacha. North, 
Sacha Central and Sacha South and sewage effluent from Sacha Central facilities (FigUR', 6-1 and 
Tables 7-1 and 7-2). The produced waters exhibit a similar quality. They an:: wann, 
particularly at site E1S and have a near neutral pH. As compared to those in the Shushufindi 
field, the effluents have similar TPH levels, notably lower concentrations of TSS and sulphide 
and the TOS levels are about 10 times lower. In terms of fresh water, the effluents are 
considered fresh and very bard (McNeely et ale 1979). The concentrations of chloride ~U1d TOS 
at site El9 and some of the sulphide and phosphorous levels at the other sites exceed the water 
quality criteria. 

The sewage effluent at site E20 has a near neutral pH and relative to the produced w.uters has 
low concentrations of TOS and total hardness and similar levels of suspended solids. Only the 
TSS level exceeded the water quality criteria. 

7.6.2 Rio Jivino Rojo, Rio Plandayac:u and Rio Blanco 

Rio Jivino Rojo, Rio Plandayacu and Rio Blanco are the main rivers directly associated with the 
production facilities in the Sacha field. These rivers are important to aquatic life and for 
domestic uses. 

7.6.2.1 Rio Jivino Rojo 

Rio Jivino Rojo receives effluent indirectly from the Sacha North 12 facility. The efflulimt from 
site El3 flows along a ditch through a cultivated field and potentially into the river (Figure 6-1). 
A river sample upstream of the effluent discharge point could not be obtained. The data. suggest 
that the river downstream of the effluent discharge point (site Rl4d) is unaffected (fable 7-3). 
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The water has a neuuaI pH, is of the calcium bicarbonate type with low levels of TDS, total 
hardness and alkalinity, similar to those levels at the upstream river sites in the Shushufindi 
field. The TPH concentration (0.3 mgIL) is low. Only the TSS level (168 mg/L) exceeded the 
water quality criteria for drinking. 

7.6.2.2 Rio Plaodavacu 

Rio Plandayacu receives effluent from the Sacha North facility (site ElS). In general, the water 
quality of Rio Plandayacu is similar to that of Rio TIvino Rojo. The water upstream (site Rl7U) 
and downstream (RlSd) of the effluent discharge point are similar except for the slightly elevated 
levels of calcium, sodium and chloride found at the downstream site. Because a high 
concentration of these parameters is characteristic of the effluent, the higher levels found in the 
river are probably the result of loading from the effluent. The changes in water quality are 
slight. Only the level of TSS exceeded the water quality criteria for drinking. 

7.6.2.3 Rio Blaoco 

Rio Blanco may receive effluents (produced water and sewage) indirectly from the Sacha Central 
production facility (sites E19 and E20). The effluent from site EI9 flows along a drainage ditch 
into the forest and may eventually reach the Rio Quincha Ya CulRio Blanco. The ditch 
immediately downstream of site EI9 also contained a significant amount of oily wastes 
(photo 7-4). Because a direct connection between the effluents and the river was unlikely, the 
sampling of the river was limited to the upstream site (RI8U). 

The water quality of Rio Blanco at site R18U is similar to that reported for the upstream site on 
Rio Plandayacu. The water has a near neuuaI pH, is of the calcium bicarbonate type with low 
levels of ms, chloride, total hardness and alkalinity. The TPH concentration ( < 0.2 mg/L) is 
low. Only the TSS concentration (152 mgIL) exceeded the water quality criteria for drinking 
water. Available data provides evidence that the discharge from the production station has no 
apparent influence on the water quality of the river. 

7.7 EFFLUENT IN THE YUCA FIELD 

In the Yuca field, the effluent originates from the Yuca Central (site E22) production facility 
(Figure ~l). The effluent flows along a small and poorly defined stream, through plantations, 
and may eventually discharge into Laguna Taracoa, a distance of about three kilometres 
(Table 7-1). Because the stream contains mainly produced water, the sampling was limited to 

. the effluent discharge site. 
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Photo 7-4 A drainage ditch containing oily wastes and produced water released from the 
Sacha Cen~ production station (site E19). 
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The quality of the effluent resembles those found in the Shushufindi and Agua Rico fields 
(Table 7-2). The produced water has a near neutral pH, it is saline, very hard, with high 
concentrations ofmS, TSS, chloride and sulphide. The concentrations of chloride, TSS, IDS, 
and sulphide substantially exceed the water quality criteria. 

7.8 EFFLUENT AND RIVER IN THE CONONACO FIELD 

7.8.1 Emuent 

In the Cononaco field, effluent from the Cononaco Central production station (site E23) was 
discharged directly into the forest. The effluent bas had notable effects on the forest. The 
vegetation in the immediate area of the discharge was dead or yellowed. 

The quality of the effluent is notably different than those previously described. The produced 
water is very warm (48.0°C), slightly alkaline, moderately soft, and relatively low in 
concentrations of TOS, TSS and chloride (Table 7-2). Concentrations of TSS and sulphide 
exceed the water quality criteria. 

7.8.2 Rio Shiripuro 

Because the forest receives the effluent and the distance between the effluent discharge point and 
Rio Shiripuro is about one and one-half kilometres, a direct hydraulic connection between the 
effluent and the river is unlikely (Figure 6-1 and Table 7-2). The quality of the river was 
addressed because it is important for drinking and other domestic uses. 

The river is alkaline, of the calcium bicarbonate type, with a moderate level of TSS (Table 7.3). 
As compared to the upstream sites on the other rivers previously described, Rio Sbiripuro has 
low concentrations of TOS and the water is very soft. The total alkalinity concentration of 
24 mgIL is considered low. Water with a total alkalinity concentration of < 24 mgIL are 
susceptible to alterations in pH and c:onsequently may have a serious impact on aquatic life 
(CCREM 1987). Only the concentlalioD ofTSS (156 mgIL) exceeded the water quality criteria 
(for drinking). The effluent from the production station had no apparent influence on the water 
quality of Rio Shiripuro. 

7.9 EFFLUENTS AND RIVERS IN THE AUCA FmLDS 

7.9.1 Effluents 

In the Aua field, produced water effluents are released from the Aua Central (site E25) and 
Auca South (site E27) production stations (Figure 6-1). The produced waters are very warm, 
particularly at site E25 (43.0°C), have a near neutral pH, but are dissimilar with respect to TSS 
and some dissolved parameters (Table 7-2). The level ofTSS at site E27 is more than twice that 
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found at site E25. More importantly, the TDS at site E27 is about four times highc!r. Water 
with TDS levels < 1000 mglL are considered fresh, while those with levels between 10,000 and 
100,000 mglL are saline (McNeely et al. 1979). At both sites, the concentrations of TSS, TDS, 
chloride, and sulphide exceed the water quality criteria. 

7.9.2 No Name River(a), No Name Rlver(b) and Rio nputini 

7.9.2.1 No Name River(a) 

No Name River(a) receives produced water effluent from the Auca Central station (site E25). 
As compared to streams in other fields, the water quality of the river at site R26d, downstream 
of the effluent discharge is similar. It has a near neutral pH, is soft, and has low levels of total 
a1.ka1.in.ity and TPH (Table 7-3). However, by the same comparison, the concentrations ofTDS 
and some major ions are elevated. The most revealing is that the water is of the sOOiurn chloride 
type as compared to the calcium bicarbonate type which is characteristic of upstream sites in 
other rivers. The water upstream of the effluent discharge is probably of' th.~ calcium 
bicarbonate type and the change at the downstream site is likely the result of effluent discharge 
from Auca Central, since the effluent has a high concentration of chloride., It should be 
recognized that the river is about 1.5 m wide and < 0.5 m deep and because of its low flow rate, 
the water quality can be easily influenced by the effluent. Only the level of TSS exc:ceded the 
water quality criteria. 

7.9.2.2 No Name RIm (b) 

No Name River(b), approximately 1.5 m wide and O.S m deep, receives produced wa":r effluent 
from the Auca South station (site E27). The effluent flows along a poorly defined ~,tn:am for 
about 0.25 kIn and then enters the river about SO m upstream of site R29d (Photos 7-5 and 7-6). 
At the upstream (R28U) and downstream (R29d) sites the river had a near neutral pH, and low 
levels of TPH but most of the other parameters showed a notable difference. 'The most 
important differences are that the water type changed from a calcium bicarbonate to a sodium 
chloride, very soft to very hard and from fresh to slightly saline condition. The elevalted levels 
of particularly sodium, chloride and TDS are likely the result of effluent discharge from Auca 
South. High concentrations of chloride and TDS are characteristic of the effluent. Bt~use the 
river is small and bas a low flow t its water quality can be significantly influenced by the 
effluent. Levels of TSS and 'IDS exceed the drinking water quality criteria. 
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Photo 7-5 Effluent from Auca South station entering a poorly· defined stream before 
discharging into No Name River(b) about 50 m upstream of site R29d. 

Photo 7-6 No Name River(b) at site R29d. 
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7.9.2.3 Rio Tiputini 

Although Rio Tiputini does not directly receive effluent, the water quality was verified because 
it is a source of drinking water and provides other domestic uses and aquatic habitat. As 
compared to upstream sites on other rivers, the river has a similar pH (near neutral) and TPH 
but some important differences are evident. Rio Tiputini has a sodium bicarbonate type of water 
which is unlike that at the upstream sites of other rivers which have calcium bicarbonate waters. 
In addition, the concentrations of TDS (IS mgIL), total hardness (4 mgIL) and total alkalinity 
(8 mg/L) are the lowest found in the entire study area. The water is very soft and very 
susceptible to alterations in pH. Only the level of TSS exceeded the water quality criteria. The 
water quality of Rio TIputini is probably characteristic of natural conditions in the drainage area. 

7.10 EFFLUENTS AND lUVERS IN THE LAGO AGRIO FmLD 

7.10.1 Emuents 

In the Lago Agrio field, produced water effluents are released from the Lago Agrio Central (site 
E31) and Lago Agrio North (site E34) production stations (Figure 6-1 and Table 7-1). The 
effluents have a similar pH (near neutral), both exhibit high concentrations of sulphide but the 
North station effluent is considered saline and very hard (Table 7-2). In addition, the effluent 
at site E34 contained the highest concentration of TPH (21 mgIL) found in the entire study area. 
Concentrations of chloride, TSS, TDS and sulphide at the North station exceed the water quality 
criteria, while only TSS and sulphide levels at the Central station exceed the criteria. 

7.10.2 Rio l'eteye and No Name River(c) 

7.10.2.1 Rio Tetm 

Rio Teteye receives effluent from Lago Agrio Central and Lago Agrio North stations indirectly 
form drainage ditches and No Name River(c), respectively (Figure 6-1). The water quality in 
Rio Teteye at site R43d is similar to that found at the upstream site" R3SU. Our data indicates 
significant influence on water quality from the eftlucnt discharged from the Central station 
(Table 7-3). The waters are soft, have a near neutral pH, of the calcium bicarbonate type and 
exhibit moderate concentrations of alkalinity and TDS. The concentrations of TSS at both sites 
exceed the water quality criteria. 

7.10.2.2 No Name Rivedcl 

No Name Rivcr(c) receives effluent din:ctly from the North station (site E34). The effluent 
flows along a small stream before entering the river (photo 7-7). At site R36d, downstream of 
the effluent discharge, the water is moderately soft, has a near neutral pH, and is of the sodium 
bicarbonate type. The higher concentrations of TDS and most of the major ions, as compared 
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to site R25U suggests some influence of the effluent. Effects of the effluent can be appreciated 
because the river at this site is shallow, < 2 m wide and is located about 1. 0 Jan from the 
station. Only the TSS concentration exceeded the water quality criteria. 

7.11 EFFLUENTS IN THE ATACAPI, PARAHUACU AND GUANTA FIELDS 
AND RIO AGUA RICO 

7.11.1 Emuents 

Effluents from the Central stations in the Atacapi, Parahuacu and Guanta fields aI'le released 
directly into wetland/forest areas (Figure 6-1, Table 7-1 and Photo 7-8). The effluents have near 
neutral pH and the sites at Atacapa and Guanta reveal the highest concentrations of 1rnS, total 
hardness, chloride and TSS found in the study area. The Atacapi sire showed the highest level 
(10.2 mgIL) of sulphide. With a IDS of 147,000 mgIL, the effluent from the Atacapi site is 
considered a brine (McNeely et ale 1979). The concentrations of chloride, TSS, IDS and 
sulphide at all three sites exceed the water quality criteria. 

7.11.2 Rio Aaua Rico 

Rio Agua Rico drains the Lago Agrio, Atacapi, Parahuacu and Guanta fields and after Rio 
Napa, it is the second largest river in the study arra (Figure 6-1). The river water quality at 
sites R33U and RIOd is similar (Table 7-3). It has a neuttal pH, is of the calcium bicarbonate 
type, soft, with notably higher levels of tumidity, TSS and TI'H at the downstream site. Such 
increases of these parameters can be expected through natural occurrence. The levels of TSS 
at both sites exceed the water quality criteria; TPH exceeded the criteria value at sitc~ RIOd. 

7.12 SUMMARY OF IMPACTS 

The surface water sampling program was conducted during June 8 - 16, 1993. A bJta1 of 17 
produced water effluents and 21 river water samples were collected which represent 101 oilfields. 
The characterization and assessments were based solely on field data collected for parameters 
and water quality criteria established by the Environmental Audit Technical Committ.ee. 

The study revealed that the water quality of effluents vary widely and the effluent discharges 
have influenced the water quality of some rivers. The produced waters generally have a near 
neutral pH, warm temperatures and arc characteristically high in concentrations; of total 
suspended solids, total dissolved solids, total hardness, chloride and sulphide. All total 
suspended solids values exceeded the water quality criteria. The salinity ranged from fresh 
found at !.ago Agrio Central to a brine at Atacapi Central. Most of the total dissolved solids 
values exceeded the water quality criteria. Chloride concentrations, a major constituenlt of total 
dissolved solids, frequently exceed the .criteria. Except for two, all remaining sulphide 
concentrations exceed the criteria. All concentrations of total petroleum hydrocarbons (TPH) 
and phosphorous in the effluents were within their respective criteria. 
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Photo 7-7 Produced water from the Lago Agrio North station flowing into the forest 
immediately downstream of the outlet (site E34) before entering No Name River(c) 

Photo 7-8 

PART·7.Y! 

Produced water discharged to a wetland/forest at the Atacapi Central station and 
typical for the Central stations at Parabuacu and Guanta 
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The effluent discharges have influenced the water quality of five rivers. The most imponant 
changes were found at: Rio Niutshinac, No Name River(a), No Name River(b) and No Name 
River(c). At the upstream sampling sites on these rivers, the Waters had a near neutral pH, low 
levels of turbidity, total suspended solids, total dissolved solids, chloride and the waters were 
of the calcium bicarbonate type. Levels of total suspended solids occasionally exceeded the 
water quality criteria. At the downstream sites, the water quality showed important changes. 
Most revealing was that the water changed from a calcium bicarbonate to a sodium chloride 
type. At No Name River(c) the change was to a sodium bicarbonate. Due to the effluent, the 
water showed elevated levels of total suspended solids, total dissolved solids, most major ions, 
particularly sodium and chloride and increased hardness. Consequently, levels of total 
suspended solids, total dissolved solids, total petroleum hydrocarbons and chloride occasionally 
exceeded the water quality criteria. 

The impacts of effluent discharge on the water quality and aquatic life of the receiving streams 
and rivers are summarized in Table 7-4. The impacts on water quality were evaluated by 
comparing the water quality analyses with the water quality criteria for drinking and aquatic life. 
Impacts on vegetation were based solely on observation. Impacts were rated high, medium and 
low according to the scoring system given in Table 6-4. 

The effluents changed the water quality of some streams so that water quality for drinking and 
aquatic life was affected. The impactS ranged from none to moderate and were mainly the result 
of increased salinity and changes to the water from a calcium bicarbonate to sodium chloride 
type. 
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Aou Ceot .. 

Aou South 

Laao A,rio Ceotral 

La,o A,rio North 

Atacapi Ceotral 

Parahuaou Ceotral 

Ouanta Central 
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forestlllio Sbusbufiodi 

amaIlltIeam 

Rio Niutsbinac 

wetland/forest 

cultivated fieldlRio Jivioo Rojo 

Rio PIaada)'KU 

DO IpPUUll impact 011 Rio Shusbufiodi 

ItreaaI bu limited 1IIIeI, impact i. minimal to low; DO implCt OIl Rio Eoo 

low impact 00 dtiokioa water and low to moderate iDIpICt 00 Iquatic life of 
Rio Niullhiolc due to inclUlled salinity 

DO vi.ible impact on VII,elatiOO; DO impact 00 strealDl 

moderate 10 hi,h impact 011 ve,elatioo IdjllCellt to discharge; DO impact 00 

IlreamI 

DO appueot impact 011 ve,ctatioo; DO impact 00 streams 

DO illlpllCt OIl driokio, water, low impact 011 equatic life due 10 inclUlled 
ulioily 

drainap ditchlRio Quineba Ya CulRio Blanco low to m:oderato impIct 011 drintin. water and equatic life in Rio Blanco 

forestlRio QuiDcha Ya CulRio Blanco 

foreltlRio H\llUDayKU 

plantatioaall..epma TII'ICOII 

fou.llRio Shiripuo 

No Name Rivet(a) 

No Name Rivcr(b)/Rio Tiputini 

Rio Teteye 

No Name River(c)/Rio Teteye 

wetlaodIforest 

wetlaodlfol1l8t 

wetlaodJforat 

- - -- -

DO appanat impace 011 vepCatioa or .treams 

DO viaib1e iDlpld 011 vOJetatioa 

DO viaible iJIJINICI 011 ve.etatiOll 

DO appanat impIct OIl veptatioa 011 Rio Shiripuru 

low impact OIl drintiq wa&cr: moderate iDIpICt 00 Iquatic life due to chao,e 
in w.t« type 

low impact OIl driokia. water; moderate impact 00 Iquatic life due 10 chao,e 
ia water type: DO impact 011 Rio Tiputini 

DO appareat impact 011 Rio Tete)'e 

low impact DB drintiq water; low impact 00 aquatic life due to chaoge in 
water type; DO impcct on Rio Teteye 

DO appueDl impIct 011 ve~oa 

DO appanIIl impIct 011 vepCatioa 

DO vilible impact OIl vegelatioo 
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DRAFT 
PART I-SUBSURFACE SOILS AND GROUNDWATER 

This section of the report provides a discussion of the goals, methods and results of a broad
based investigation of subsurface soils and groundwater within the PETROECUADOR-TEXACO 
Consortium Oil Fields. 

8.1 INTRODUCTION 

The results of the Phase I Assessment indicated that the greateSt potential for significant 
subsurface contamination appeared to exist at the production stations and well sites, particularly 
in the areas of pits, ponds and sumps. A large number of soil samples were collected during 
the Phase I Audit, primarily in order to determine what concentrations of assessment criteria 
constituents could be found at the margins of these features. During the Phase n subsurface 
investigation, our primary goal was to determiJJe if there was evidence that these constituents 
had migrated througb subsurface soils and groundwater, in a manner that might affect 
recommendations made in the Environmental Management Plan. 

The specific goals of the Phase n subsurface investigation were: 

• to determine the concentrations and distribution of assessment criteria constituents within 
subsurface soils and groundwater in the Assessment Area; and 

• to develop an understanding of the potential for contaminant migration in the subsurface 
through a regional evaluation. 

Our strategy for selecting the Phase n exploration sites was based partly upon our review of 
preliminary results of the Phase I Audit, and upon our understanding of the distribution of 
subsurface soil types and groundwater throughout the study area •. Rather than attempting to 

explore each of the well sites (approximately 32.5) and production stations (22) throughout the 
Assessment Area. we focused instead upon defining how contaminants have migrated (and could 
be expected to migrate) through the subsurfaces of areas with similar hydrogeologic conditions. 
In other words, well sites and production stations were explored not only to detennine their 
specific subsurface conditions, but also in order to predict subsurface conditions at other, 
unexplored sites in similar geologic settings. Aquifer testing was carried out at four separate 
locations in order to broadly define hydrogeologic conditions and groundwater migration rates 
throughout the study area. 
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8.2 REGIONAL GEOLOGY AND HYDROGEOLOGY 

In the upland areas south of the Rio Napo, and in the Gaunta and Lago Agrio Oil Field areas, 
the soils consist of red to reddish brown, stiff, kaolinitic clays (Aw del Mundo, 1982). Because 
of the high rainfall, the soil horizon has been profoundly leached and depleted in base metals 
(calcium, magnesium, sodium, and potassium) and silic:a; it has been enriched in iron and 
aluminium. The soils in the lowland alluvial flood plains between the Rio Napo and the Rio 
Aguarico developed on sediments recently derived from the Andes. These alluvial soils are 
typically poorly-d.rained and not as deeply weathered as the soil horizons on the hills. 

Shallow groundwater occurs within unconfined and perched conditions within the Orie:nte Basin. 
Hand dug domestic water wells are common, particularly south of the Aguarico River and north 
of the Napo River. These water wells are generally less than five meters in depth. Springs are 
common in upland areas to the south of the Napa River, and nonh of the Napo River in the 
!.ago Agrio and Guanta Field areas. These springs are partly conttolled by perched aquifers, 
fractures and faults. Because of the occurrence of clayey soils of low permeability in the Study 
Area, the rate of recharge to the shallow aquifers is relatively low to moderate, aud surface 
runoff to rivers is high. Typically, streams in bumid tropical regions receive gIl)UJldwaler 
discharge, and the water table slopes towards the streams. Most vertical and lateral groundwater 
flow occurs along fractures within the clay or within silt or sand units. 

8.3 :METHODOLOGY 

Our field explorations were carried out between June 8 and June 18, 1993, and consisted of 
collecting soil and groundwater samples from test pits, band auger borings, springs and domestic 
water wells. Test pit exc:avations and band auger borings were located ncar mud pits (lIn the well 
sites and adjacent to the production water ponds and discharge points at the productioln stations. 
Groundwater samples were collected from domestic water wells and springs near production 
facilities and well sites, to screen for evidence of the subsurface migration of contaDUnants on 
the first ocxurring water table. The following sections describe exploration methods and sample 
handling procedures. 

8.3.1 SOU SamPlin& Procedures 

Subsurface investigations were conducted at production ponds in 13 of the larger stations located 
in the Sacha, Shusbufindi, Lago Agrio, Auca, Guanta and Cononaco fields. We alscll explored 
18 representative well sites within Lago Agrio, Sacha, Sbushufindi, Aguarico, Auc:a and 
Cononaco fields. The excavation of test pits was accomplished using a rubber-tire backhoe at 
Shushufindi and Lago Agrio Fields (Photo 8-1), and with a trackhoe at Sacha Field. Subsurface 
sampling at Auc:a, Cononaco and Guanta Fields was carried out using stainless steel hand augers. 
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Test pit excavations generally ranged from 2.S to 5.0 meters in depth. The locations of these 
test pits were selected in order to determine if there was evidence of migration of contaminants 
away from pits, ponds, sumps or other -high-risk- features. Soil samples were collected directly 
from excavations through the use of backhoe and traekhoe buckets, or from decontaminated 
Dutch-head hand augers. In order to eliminate the possibility of cross-contarnination, hand 
augers were decontaminated between sampling episodes, and no samples were collected from 
soils that had been in contact with the internal surfaces of the buckets. As each bucket of soil 
(to be sampled) was removed from an excavation, a hand trowel was used to scrape away soils, 
in order to reach soil samples near the center of the bucket. 

At most of the 31 subsurface exploration sites, test pit or hand-auger locations were sampled 
close to and at successive distances from -high risk- features such as mud pits. At most 
exploration sites, two or three test pits were excavated at successive distances from the -high 
risk- features. As an example, two test pits were excavated at the Aguarico Well 9. The first 
test pit was excavated to a depth of three meters, within a few meters of the northern margin 
of the large mud pit located at the site. Soil samples were collected at several intervals, 
following a visual inspection and logging of soil types. The second test pit was then excavated 
several tens of meters to the north, in order to determine if oil from the mud pit had migrated 
a significant distance through the subsurface soils or groundwater. 

The process of collecting subsurface soils through test pit excavations, provided the basis of our 
characterization of sha1Iow subsurface soils at each field. Samples were observed and cla.ssified 
in the field by two or more geologists. Representative portions of each sample were collected, 
placed in airtight, Teflon-sealed containers and transpOrted on ice to the HBT AGRA laboratory 
in Edmonton, Alberta, Canada. All excavations were backfilled following test pit excavation 
and sampling. Geologic test pit and boring logs appear in Appendix H. 

Petroleum-like odon, as noted on the test pit logs, are subjective information gathered or 
detected at the time of sampling. Detection of petroleum odors is partly dependent on the 
sensitivity of the person classifying the sample, as well as on other factors, including air and 
sample temperature, wind velocity, the length of time the sample is out of the excavation and 
product degradation. Because these constraints are not readily quantifiable, and no test standards 
exist, these observations should be considered as general subjective information. 

8.3.2 Groundwater Sampliq Procedures 

Groundwater samples were collected from a total of 29 sites. These samples were taken directly 
from test pits, from hand auger borings using disposable bailers or other suitable decontaminated 
containers, from water wells and from springs. During test pit sampling, if a sufficient volume 
of groundwater was found to recharge an excavation, the water sample was collected directly 
into a water sample bottle attached to a rod. If only a small quantity of water infiltrated the 
excavation, the groundwater was collected with a decontaminated plastic bucket which was 
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lowered into the excavation with a rope. Samples collected from hand auger bori111gS were 
collected with disposable bailers through slotted PVC pipe. Samples collected from springs and 
seeps were collected, when possible, directly from the point of discharge. 

Each groundwater sample was inspected following collection and then immediately testJ~ in the 
field for pH and specific conductance, using a Hydac Digital Conductance, Temperature: and pH 
Tester. The samples were transported under chain-of~tody procedures to the lIBl' AGRA 
lab in Edmonton, Albena, Canada. 

8.3.3 Aquifer Testing Procedures 

Rising head tests were conducted on piezometers located at the Shushufindi Central Production 
Station, Sacha Well 103, Sacha South Production Stalion and Auca Central Production Station. 
The purpose of the aquifer testing was to determine the hydraulic conductivity near the top of 
the first-oc:curring water table at these sites. HydJaulic conductivity is the rate of flow of water 
through a permeable medium. 

The piezometers were installed in a two inch diameter hand auger boring. The slotted interval 
for each piezometer was 0.3 meters in length (photo 8-2). The annullus between the hand auger 
boring and the PVC casing was less than one centimeter, and it was not possible to place a sand 
filter pack in this small annular space. A nylon stocking was used to cover the slottf:d interval 
of the casing to act as a filter (photo 8-3). 

The static water level in each well was measured prior to the start of each rising head te:!:t. Each 
test was performed by rapidly bailing water from the well with a bailer, and then closely 
monitoring the groundwater recovery for one-half hour to two hours. Water levds were 
measured with a steel tape coated with water-sensitive paste (Kolor Kut). The rising head test 
data were analyzed using the Hvorslev model for a well point in a uniform aquifer .. 

8.3.4 Laboratory ADaJysit or SoU and Water Samples 

In accordance with the Final Assessment Criteria, soil samples collected during the l~hase D 
subsurface investigation were tested (or oil and grease by IR. (USEPA Test Method 413.2). 
Inorganic constituents in soils, including heavy metals, were tested in the soil samples collected 
during the Phase I Assessment, and are discussed in Section 6.0 of this report. 

Groundwater samples were analyzed for oil and grease (0&0) by U.S. EPA Test Method 413.2; 
groundwater samples were also tested (or inorganic chemicals including calcium, chloride, iron, 
manganese, magnesium, sulf'ate, total dissolved solids, carbonate, bicarbonate, total hardness, 
total alkalinity, and pH; and for physical characteristics such as color, turbidity and specific 
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Photo 8-1 Backhoe used to excavate test pits at Shushufindi Field. 

Photo 8-2 A slotted interval of 0.3 meters was cut in the PVC prior to installing the 
piezometer. 
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conductance. Groundwater samples collected from test pits were tested primarily for O&G, 
since groundwater in the test pits was characterized by very high turbidity. Clays in tropical 
soils typically have high concentrations of iron and manganese, and groundwater samples with 
high concentrations of suspended clays may not be representative of dissolved concentrations of 
these constituents. In order to obtain more representative samples with low turbidity, inorganic 
constituents and other parameters were evaluated in samples from monitoring wells, domestic 
water wells and from springs located on or near well sites and production stations. 

Groundwater samples were tested for O&G to screen for the presence of dissolved or suspended 
petroleum hydrocarbons. If a measurable thickness of free phase petroleum were identified 
during our subsurface investigation, a water sample was not collected or tested. A heavy 
petroleum sheen was identified on the surface of the water in Test Pit No. 1 of SSF-STC. 
Therefore, contamination of groundwater was noted at the site, but a groundwater sample was 
not collected or tested. Only one other test pit yielded evidence of free-phase petroleum 
hydrocarbons on the surface of the water table. This tat pit was at Well Site 9 (Aguarico Field) 
and was excavated less than two meters from the margin of the mud pit, which contained a layer 
of oil on its surface. 

It should be noted that while our field sampling procedures were designed to eliminate the risk 
of cross-contamination of samples, low levels of O&G (less than 1.0 ppm) can sometimes be 
introduced during field sampling or laboratory analysis. Nonpolar biogenic organic compounds 
other than petroleum hydrocarbons, such as bumic or tannic acids, can be detected by the IR 
instrument during analysis. In other words, decaying vegetation can contribute to the presence 
of oil and grease in surface water or groundwater. 

8.4 SUBSURFACE CONDmONS 

This section of the repc)lt provides qualitative infonnation about soil types identified throughout 
the Study Area; the results of our aquifer testing are also included. As discussed in 
Section 8.1, our approach 10 the subsurface investigation was based upon defining widespread 
subsurface soil and groundwater conditions, and then conducting explorations for contaminants 
at select sites in order to predict how petroleum hydrocarbons and other potential. contaminants 
could be expected to migrate through the subsurface. Quantitative results and our summary of 
impacts to the subsurface are presented in Sections 8.S and 8.6. 

Approximately one-half meter of sand and gravel fill was found to cover the native soils at all 
the well sites in the Study Area. The gravel fill is typically spread over timbers, originally used 
to create a foundation. Clay fill material was encountered at the Lago Agrio Central and North 
production stations adjacent to the production station ponds. Native soils encountered throughout 
most of the Study Area consists of silty clay with discontinuous lenses of sand or silt. Shallow 
groundwater above three to five meters of depth was often found throughout the Study Area, 
though sometimes this water was perched on stiff soils underlying the fill materials. The 
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subsurface conditions at each of the fields are discussed in the following sections, 8.4.1 
through 8.4.7. 

8.4.1 Shushufindi FJeld 

Soils in the Shushufindi field area primarily consist of brown or reddish brown, stiff silty clay. 
In exploration test pits, the clay was found to occur from the base of fill to the total depths of 
the test pits at Shushufindi South Station, Well B66, Well B71, Well B57, Well Al3, and Well 
A67. At Shushufindi Central Station, North Station, Southeast Station and Well A43, well 
sorted, fine to medium grained sand was encountered beneath the clay at depths of 0.9 to 3.1 
meters below ground surface. The sand is loc:a11y cemented by iron, forming a hard pan layer 
between 0.5 and 1.5 meters thick. Iron concretions also occur within the unconsolidated sand 
or silt. 

Shallow groundwater occurrence in the area of Shushufindi Field is sporadic. and appears to be 
partly conttolled by topography. Groundwater was encountered in the test pit excavations at 
three out of ten sites. A water bearing sand was found between 2.0 and 3.6 metres at CC!Iltrai 
Station and at 3.0 meters at Southeast Station. Fractured clay also yidded groundwater alt 1.0 
meters of depth, in a test pit excavated at South Station. Surface water perched widliJn the 
permeable sand and gravd fill, infiltrated the test pits excavated at Well B66, Well B71 and 
Well A67. Shallow domestic water wells ncar North Station, South Station, Southeast Staltion, 
and Well A43 were found to be less than four metc:n in depth. 

A rising head slug test conducted on a piezometer installed within the silty sand at Central 
Station yielded a moderate hydraulic conductivity of 0.35 meter/day. This conductivity is 
consistent with the intrinsic permeability of a silty sand, which suggests that the shallow aquifer 
at Central Station is behaving as a uniform porous medium. 

Visual or olfactory evidence of petroleum contamination was encountered at Central Sta.tion, 
North Station, Southeast Station and Well BS7. Crude oil was noted in fractures and IIClict root 
channels at North Station and Well BS7. A measurable layer of petroleum hydrocarbons was 
observed on the surface of the groundwater in the test pit located approximately 25 meters :from 
the production ponds at Central Station (photo 8-4). A discussion of test results for all soill and 
groundwater samples collected during our investigation is included in Section 8.5. 

8.4.2 Aguarico Field 

Soils in the vicinity of the Aguarico Field consist of stiff, brown or gray silty clay. A fine to 
medium grained sand was encountered beneath the clay at Aguarico Wells 3 and 10. The :sand 
at Well 10 is laterally discontinuous and interfingers with silt. 
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Photo 8-3 A nylon stocking was used to cover the slotted interval of the PVC pipe to act as 
a filter. 

Photo 8-4 

PART-8.Vl 

Petroleum hydrocarbon layer on the groundwater encountered in testpit TPI at 
Shushufindi Central Station. 
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Groundwater was encountered at Aguarico Field between 0.84 and 3.0 meters below ground 
surface in water bearing sands, silts or fractured clays. It should be noted that Aguarico Station 
and some of the upland well sites have deeper groundwater. 

Crude oil was noted in fractures within the clay at Well 3, and free phase petroleum 
hydrocarbons were identified on the groundwater at Wells 3 and 9. 

8.4.3 Sacha Field 

Soils at Sacha Field consist of silty clay with discontinuous layers of silt or flne sand. The 
shallow silt and sand layers range in thickness from 0.5 meters to at least 2.0 meters. 

Groundwater was encountered in the more permeable sand, silt and fractured clays at Central 
Station, North #1 Station, South Station, Well 103 and Well 94. No groundwater was observed 
above the total depth of the test pit (3.5 meters) at Well 7S. Rising head slug tests were 
conducted at Well 103 and South Station. The moderate to low hydraulic conductivities at 
Well 103 and South Station were 0.037 meters/day and 0.0092 meters/day, respectively. The 
conductivity at South Station appears to fall at the upper end of the range of typical hydraulic 
conductivities for silty clay (between 10,5 meters/day and 0.009 meters/day). 

Crude oil was identified in fractures and relict root channels in a test pit located near the 
production water discharge pond at North #1 Station (photo 8-5). 

8.4.4 Aua Field 

The soils in the Auca Field area are stiff, reddish brown to red, silty or sandy clay. Exposures 
on road cuts indicate that the red clay abruptly changes color to light gray at three to four meters 
below ground surface (photo 8-6). 

Perched groundwater was encountered in borings on a slope below the production ponds at 
Central Station and South Station. The groundwater occurs in a fine sand which overlies a less 
penneable clay. This groundwater appears to be seepage originating from production ponds 
which are situated up-slope from the borings (photos 8-7 and 8-8). A rising head slug test 
conducted on a piezometer installed at the Auca Central Production Station indicated a moderate 
hydraulic conductivity of 0.01 meters/day. A major source of domestic water in the area is 
springs controlled by fractures within the clay or perched aquifers. 

No visual evidence of significant petroleum contamination was noted in the hand auger borings 
near the production ponds at Central Station or South Station. Petroleum was observed on the 
ground surface near the production pond at Central Station. 
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, Photo 8-5 Crude oil in soil excavated near production pond at Sacha North #1 Station (TPl). 

Photo 8-6 Soil profile exposed in cliff near Auca Central Station. 
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Photo 8-7 

Photo 8-8 

PAII.T-3.VI 

Production pond at Auca South Station located on bluff adjacent to flare stack. 
Produced water is seeping at the base of the bluff. 

Production water seep located at toe of the slope below a pond at Auca Central 
Station. The location of a piezometer is indicated on the photo. 
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8.4.5 Cononaco Field 

Soil encountered in hand auger borings at Central Station, and also observed in local road cuts, 
consist of reddish brown to red clay. No other soil types were identified during our 
investigation. 

Groundwater was not encountered above 3.0 meters in the hand auger borings near the 
production pond at Central Station. As with Auca Field, springs in the vicinity are controlled 
by fractures and are often perched. 

No visible evidence of contamination was noted in the subsurface soils near the production pond 
at the Central Station. 

8.4.6 !..ago Agrio Field 

Undisturbed soils in the Lago Agrio Field consist of reddish brown, red or gray silty clay, with 
interbedded clayey silt or clayey sand layers which range in thickness from 0.1 to 1.0 meters. 
Clay fill was noted near the production ponds at Central. Station and North Station. 

Groundwater was encountered at 1.2 meters below ground surface at We1132, and at 2.8 meters 
at North Station. No groundwater was noted in the test pit (4.5 meters total depth) at Well 1, 
nor in the hand auger borings (2.4 meters total depth) located near the production pond at 
Central Station. 

No significant visual evidence of petroleum hydrocarbon contamination was noted in the test pits 
or borings at Central. Station, North Station, Well 1 or at Well 32. 

8.4.7 Guanta Field 

Soils in the vicinity of the produced water pond at the Central Station are composed of medium 
stiff, brown silty clays. Saturated soils were encountered at 2.4 meters below grade in a hand 
auger boring. No visual evidence of contamination was noted in the boring. 

8.S QUANTITATIVE ANALYSIS 

Test results for petroleum hydrocarbons in both soil and groundwater are summarized in 
Table 8-1. Groundwater test results for organic and inorganic parameters for samples collected 
from mOnitoring wells, domestic water wells and springs are presented in Tables 8-2 and 8-3. 
Laboratory reports and chain-of-custody records are included in Appendix G. Test results arc 
discussed in the following sections. 
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TABLE 8-1 

SoU and Groundwater Hydrocarbon Test Resulis 
for Test Pits and Borings Located on wen Sites and Production Stations 
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8.S.1 Shushurmdi Field 

A total of 14 subsurface soil samples were collected within Shushufindi Field. Concentrations 
were found to range from 31 Ilglg (ppm) to 17,000 ppm. Concentrations of O&G in 13 of the 
samples were measured at less than 5,000 ppm. Moderately elevated concentrations of O&G 
were detected at North Station (1,100 ppm at 2.0 meters in test pit TP2) and at South Station 
(1,800 ppm at 3.5 meters in TPl). As mentioned in section 8.4.1, crude oil was noted in the 
fractures and root channels in soils excavated near the production pond at the North Station. 
Only one soil sample collected from the subsurface of Shushufindi Field exceeded the assessment 
criterion of 5,000 ppm (O&G). A concentration of O&G at 17,000 ppm was detected at 
2.7 meters below ground surface in test pit TP2. Groundwater was not encountered in the test 
pit excavated at this well site. 

A total of 14 groundwater samples were collected within Shushufindi Field. These included 
seven groundwater samples from test pits, one sample from a monitoring well, one sample from 
a spring, and five samples from domestic water wells. Of these samples, 13 were tested for 
O&G. Concentrations were below the detection limit of 0.2 mg/lin nine groundwater samples. 
Three samples yielded concentrations of 0.5 mg/l and one sample (TP1 at Well Site B66) 
contained a concentration of 1.0 mgll. 

As discussed above, free phase petroleum hydrocarbons were encountered in the groundwater 
in a test pit (TPl) at Shushufindi Central Station. This test pit is located 25 meters from the 
nearest production pond. Groundwater samples collected from the two other test pits, located 
over 50 meters from the production ponds, contained concentrations of O&G below detection 
limits. 

Of the 14 Shushufindi groundwater samples, four were tested for inorganics and other drinking
water parameters. Mildly elevated concentrations of iron and manganese were detected in a 
domestic water well near South Station, and in a monitoring well sample installed near the 
production pond at Central Station. The concentrations of these metals in these groundwater 
samples may be panly due to the high turbidity of the samples. 

8.5.2 Aauarico Field 

A total of four subsurface soil samples were collected from this field. Concentrations of O&G 
ranged from 63 to 1,700 ppm, all beneath the assessment criteria. 

Eight groundwater samples were also collected within the field. Of the seven samples tested for 
O&G, two (both from water wells) were below the detection limit of 0.2 mgll, two yielded 
concentrations less than 1.0 mgll, and three were greater than 1.0 mgll. One sample (TPI from 
Well Site 3) was significantly elevated at 67 mg/l. Crude oil was noted in one of the three test 
pits at Well 9. Levels of O&G in the other test pit (TP2) at Well 9 was less than 1.0 ppm. 
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Water samples collected from domestic water wells located near the well sites yielded no 
evidence of significant levels of petroleum hydrocarbon or inorganic chemicals. 

8.5.3 Sacha Field 

Six subsurface soil samples were collected from Sacha Field. Concentrations of O&G ranged 
from 75 ppm to 4.100 ppm (all beneath the assessment criterion of 5,000 ppm). El~lted levels 
of 0&0 were detected in the soils at 3.5 meters near the production pond at North in Station 
(2,800 ppm) and at 1.0 meten in TP2 at South Station (4.100 ppm). At North #1 Station, oil 
was identified within fractures. The relatively low level (2,800 ppm) of 0&0 detected in the 
sample may be explained by a heterogeneous distribution of the oil in the soil. 

Twelve groundwater samples were collected from Sacha Field. Concentrations of 01&0 were 
below the detection limit in eight of the 10 samples. Detectable levels of 0&0 were I~t in 
the groundwater sample collected from a test pit at Central Station (0.6 mgll). in a domestic 
water well near Well Site 100 (0.6 mgll) and in a monitoring well at Well Site 103 (0.2 mgll). 
Levels of inorganic chemicals of all five water samples collected from wells in the Sacha Field 
area, were below assessment criteria levels. Howewr, elevated chloride values were: found in 
well site 94 (23 mgll) and well site 100 (24 mgll). 

8.5.4 Auca Field 

Six subsurface soil samples were collected within Auca Field. Concentrations of 0&0 ranged 
from 82 ppm to 670 ppm in the samples tested. 

Three groundwater samples from Auca Field were fe*d. Levels of 0&0 in the groundwater 
samples collected from springs, seeps, and the monitoring wells at Central Station were all equal 
to or less than 1.0 ppm. Water samples collected fJom a monitoring well near the production 
pond at Central Station and from a seep near a production pond at South Station, yielded 
elevated concentrations of Chlorides, with a high specific conductance. 

8.5.5 CODOBaCa Field 

Two subsurface soil samples were collected at Central Station in Cononaco Field. Test results 
for the two soil samples were 130 ppm and 160 ppm (0&0). 

A spring sample was collected from the field. and it yielded an elevated concentration of iron 
(1.51 ppm). All other parameters were below the assessment criteria concentrations. 
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8.5.6 Lago Agrio Field 

Six subsurface soil samples were collected at !.ago Agrio Field. Concentrations of O&G were 
found to range from 47 ppm to 3,100 ppm. The highest concentration of petroleum 
hydrocarbons was identified in a soil sample collected near the production pond at Central 
Station (O&G at 3,100 ppm), 1.0 meter below ground surface. An organic, peat-like streak was 
noted in the sand fill at this depth, and the occurrence of a relict topsoil horizon in the fill may 
account for the elevated O&G concentration. 

Four groundwater samples were collected within Lago Agrio Field. Concentrations of O&G in 
the groundwater samples were all above the assessment criterion of 0.1 mgll, but were less than 
1.0 mgll. 

8.5.7 Guanta Field 

An O&G concentration of 260 ppm was detected in a subsurface soil sample at 2.4 meters near 
the production station pond. 

8.5.8 Background Groundwater Samples 

In order to establish the background concentrations of the assessment parameters used for the 
study, groundwater samples were collected from three domestic water wells and springs located 
far from production stations and well sites. Samples were collected from a spring located 5.7 
kilometers south of Auca Sur #1, from a spring 9.2 kilometers south of the Rio Napo and from 
a domestic water well located 3 kilometers south of the pueblo Eno. 

All three background groundwater samples were tested for the presence of o&G. One yielded 
a concentration below the detection limit of 0.2 mg/l. The other two samples contained 
concentrations of 0.67 mgll and 0.98 mg/l, both above the assessment criterion of 0.1 mgll. 
The elevated O&G levels in these samples are likely due to biogenic organics. Concentrations 
of the inorganic constituents in all three samples were within the assessment criteria standards, 
except for elevated turbidity in one spring sample and one water well sample. 

8.6 SUMMARY OF IMPACl'S TO THE SUBSURFACE 

Through our visual observation of near surface soils and groundwater, testing of the upper water 
table aquifer and analysis of subsurface soil and groundwater samples through chemical testing, 
we have been able to identify and rate environmental impacts to the subsurface, for locations 
throughout the Study Area. A description of the scoring system used to rate environmental 
impacts is given in Table 6-4. Exploration sites with no evidence of subsurface contamination 
or oil-filled pitslpoJ!ds have been rated as -tow-. Sites with oil-filled pits/ponds, yet no 
evidence of significant subsurface contamination have been rated as wmedium-. and sites that 
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Aluarieo field 
Well 3 

Well 9 

Well 10 

Auca Field 

Central Saatioa 

South Slatioa 
Well 7 

ConoMeo Field 
Saalioa 

GMOIa Field 
Slatioa 

Lago AcriD field 
Central Saatioa 

Nor1h Saatioa 

Well I 

Well 32 

Sacha Field 

TABLE 8-4 

Summary of Site Conditions and Jmpad Rating of Site 
PETROECUAOOR-TEXACO Consortium 

Clay overiyio,lIUId 4» 2.4 m 

Clay 

Clay overlyio, IIUId IDd silt 

ClaYIIJ ADd 

2.6 to 2.7 m 
2.5m 

J. 7.S to 2.5 m 

$eepI,o from pond 

Petroleum 011 ,roundwater 

Petroleum 011 ,roundwater 67 ppm 0&0 io water 

Noevideuce 

No evidence 1l,800 ppm chloride io 
walol' 

Higb 

Higb 

Medium 

High 

SiltY aDd or llUldy clay 

Clay 

Seepa,o from poad Noevideoce 490 ppm chloride io water Medium 

Clay 

Clay 

Clay fill 

Cia, IDd und fill 
Clay 

Clay 

No pouadwaIer CDCOUDIeRd 

No ,roundwator CIlCOUDIenId 

2.5m 

No JIOUDdwater CDCOUDtered 

2.8 to 3.0 m 

No JrOUDdwalol' aKlOUIltered 

1.2 m 

:1 to 3.4 m 

Noevidco:e 

Noevideuce 

Noevideace 

Noevidcoce 

Noevideoce 

Noevideoce 

Noevideoce 

No evidence 

3,100 ppm 0&0 io 
or,mic rich toil 0 I m 

Low 

Medium 

Medium 

Medium 

Medium 
Low 

Low 

Medium Central Saatioa Clay ovcrlyio, &aDd 0 1 m or clay 
\ with DO underlyiog sand 

-o~------------~~~~~~~~~----------------------------------------------------------------------
mz" 
-i11 , ...... 
ot:J 
.+::-m 
oz 
CO-i 
N ...... 
V'I:l> 

;-

-
• Basis of rating is discussed in Section 8.6 . 
•• Perched water encountered in O.S meter thick sandy gravel fill which covered all well sites. 
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South Station 

North II Station 

Well 75 

Well 94 

Sgcha Field 
Well 103 

SbusbuOndj Field 
CeutnJ Station 

'. : " 

.. ' •••... ' ••. Txpe Q( Soli 
Clay 

Clay overlying &aDd @ 4.3 m 

Clay with interbedded soil 

Clay with interbedded sill 

Clay overlying &aDd @ 2.7 m 

Clay overlying saad @ 0.9 to 
1.9 m 

·1IIa '. 
.. ... - .. - - .. .. -

TABLE 8-4 (CONT'D) 

No groundwater encountered Petroleum odour Doted in 4,100 ppm 0&.0 in soil(&) 
I&Dd 4 m 

4.5 m Oil in &aDd 2,800 ppm 0&.0 in wil @ 
3.5 m 

No groundwater eooounterod No evideace 

Perched groundwater in No evideDCCl 
fill·· 

2.9m No evideoce 

2 to 3.6 m Petroleum OD groundwater 

Medium 

High 

Medium 

Low 

Medium 

High 

North StatiOD Clay overlying &aDd or clay with DO No grouodwater eooounterod Oil in I8Dd 1,100 ppm 0&.0 in soil @ High 

Southeast Station 

South StatiOD 

Well A43 

Well B66 

Well B71 

Well B57 

Well All 

Well A67 

underlying &aDd 

Clay overlying saad @ 3 m 

Clay 

Clay overlying sand (&) 2.0 m 

Clay 

Clay 

Clay 

Clay 

Clay 

• Basis of rating is discussed in Section 8.6 . 

3m Petroleum odour in soil 

1m Petroleum odour in soil 

No ground_ter encountered No ovideace 

Perc:hod JI'OUDdwater in No evideace 
fill·· 

Perched groundwater in Noevideoce 
fill·· 

No ground_ter encountered Oil in &aDd 

No groundwater encountered No evidence 

Perched groundwater in No evidence 
fill·· 

•• Perched water encountered in 0.5 meter thick sandy gravel fill which covered all well sites. 
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2m 

1,800 ppm 0&.0 in sand 
(&)3.5m 

17,000 ppm O&.G in soil 
@2.7m 

Medium 

Medium 

Medium 

Medium 

Medium 

High 

Medium 

Low 



have displayed evidence of contaminant migration in subsurface soils andlor grou:ndwater have 
been rated as -high-. The results of our rating are presented in Table 8-4. 

Based on the results of our investigation, we have found little evidence of significant subsurface 
contaminant migration beyond the boundaries of the production stations and well siltes. At most 
sites there was little evidence of contamination migrating beyond the margins of the -high risk
features such as mud pits and ponds. Seven of the sites investigated (25 %) displa.yed evidence 
of contaminant migration in subsurface soils. Three exploration sites (Shushufindi-Central 
Station, and Aguarico Well Sites 3 and 9) were characterized by oil on the surface: of the water 
table in excavations close to oily, open pits. In each case, contamination was found to diminish 
within a few tens of meters. 

Vertical and lateral migration of contaminants in the subsurface generally was found to be 
limited by the low to moderate hydraulic conductivity of the upper water table aquifers, the low 
permeability of the clays commonly encountered throughout the Study Area and by the relatively 
low mobility of crude oil through the area's subsurface. At most exploration locations, the 
vertical migration of petroleum was found to be limited to fractures or root channels within clay 
soils. The greatest migration of oil through the subsurface was evident at sit.c:s with more 
permeable sand lenses or beds underlying the clay. 

In general, we found concentrations of most organic and inorganic constituents in groundwater 
samples from domestic water wells and springs located within the Study Area, to be near or 
below the assessment criteria standards. The concentrations of 0&0 in domestic water wells, 
monitoring wells and spring samples located near oil wells and production statioru;, were found 
to be below the detection limit of 0.2 mglkg at 12 sites and mildly elevated (equal to or less 
than 1.0 mgll) in 10 others. Concentrations of 0&0 in water samples near well sites do not 
appear to vary significantly from background samples collected far from oil prodlllCtion sites. 

8.7 REFERENCES 

Atlas del Mundo, 1982. Atlas del Ecuador. Out of Paris, Ie edicion I.A. 
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PART 9 - SUMMARY OF ENVIRONMENTAL LIABILITIES 

9.1 INTRODUCTION 

The site assessment (Part 6), surface water investigations (Part 7) and subsurface soil and 
groundwater investigations (part 8) identified and described environmental liabilities within the 
concession area. The following sections provide a prioritized ranking of these liabilities based 
on nature of the contamination and an assessment of environmental and human health risk. 

9.2 PRIORITIZED RANKING OF ENVIRONMENTAL UABll..ITIES 

Before recommendations for further assessment and mitigation can be made, a prioritized 
ranking of environmental liabilities needs to be completed. This ranking was based on the 
environmental risk potential of each site. The environmental risk potential identifies those sites 
where the environmental liabilities are more likely to cause impacts to the environment or 
present the greatest health risk. The environmental risk potential was therefore used as a means 
to provide a relative ranking of sites. Sites exhibiting high risk potential should be remediated 
before sites which have been categorized as having a low risk potential. 

To determine the environmental risk potential- for each site, a contaminant impact rating and a 
site sensitivity rating were first developed. The contaminant rating and site sensitivity rating for 
each site were then given a score. The environmental risk potential was then calculated as the 
sum of the contaminant rating score and the site sensitivity rating score. 

9.2.1 Contaminant RaliDa 

The contaminant rating considers the nature of the contamination and its potential to impact off
site resources. The results of this assessment are discussed in Sections 6.5, 7.11.3 and 8.6. 
The results are summarized in Table 9-1 for the well site liabilities and Table 9-2 for the 
production station liabilities. 

9.2.2 Site Sensitivity Ratiq 

The site sensitivity rating considers receptors (human and environment) and contaminant 
exposure pathways such as streams and groundwater. The parameters which were used to 

. determine site sensitivity included proximity to dwellings, proximity to surface water 
contamination of groundwater and nature of adjacent land use. The scoring method used to 
determine site sensitivity rankings of -high-, -moderate- or low are provided at the base of 
Tables 9-1 and 9-2. Sites rated as having a high sensitivity are situated within 100 metres of 
a dwelling andlor surface water. The lands adjacent to highly sensitive sites are usually used 
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, 
for agricultural purposes. Sites rated as being moderately sensitive are usually silruated within 
300 metres of a dwelling or surface water. Low sensitive sites are located adjelcent to land 
which is not used for agricultural purposes, or dwellings or surface water was not located within 
300 metres of the site. 

9.2.3 Environmental Risk Potential 

The environmental risk potential was determined for each site by summation of the contaminant 
rating score and the site sensitivity rating score. The scoring system used is desc:ribed at the 
base of Tables 9-1 and 9-2. An overall score of 4-6 was categorized as a high risk potential, 
a score of 7-9 as moderate risk potential and a score of 10-13 as low risk potential. 

The results of this assessment are summarized in Table9-1.for well site liabilities and Table 9-2 
for production station liabilities. 

Where risk potential is considered high, action is required (although action may consist of 
further assessment). Whete risk potential is considered medium, action is likely required. 
Where risk potential is considered low, action is not likely required. 
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Table 9 - 1 I 
I 
I 

Well Site Environmental Risk Potential 

Assessed Contaminant Proximity to : ( b) Land 
Site Rating ( a) Dwellinq I Water Use 

Shading of 'High' ratings provided for clarity only. 
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GU 
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AG 
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SSF 
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SSF 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 
SSF 

1 
2 
5 
6 
8 
9 
10 

118 
12 
17 
19 
20 
21 
26 
29 
32 
33 
34 
35 
2 
5 
1 
2 
3 
1 
3 
5 
8 

AG3 
AG6 
AG8 
AG9 
AGIO 
857 
859 
61 

B63 
B64 
A65 
B66 
A67 
68 
69 
71 

WIW2 
WIW4 
WIW7 

AI 
A7 
A9 
Al0 

Low 
Low 
Low 

=2 
=4 
=4 
=99 
=4 
=99 
=2 
=4 
=4 
=99 
=99 
=4 
=4 
=2 
=4 
=4 
=4 
=4 
=4 
=2 
=2 
=4 
=2 
=4 
=1 
=1 
=1 
=2 
=1 
=1 
=1 
=1 
=2 
=1 
=1 
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=1 
=1 
=4 
=1 
=2 
=1 
=4 
=2 
=99 
=99 
=99 
=1 
=1 
=4 
=4 
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300 180 Mixed 
350 300 Grazing 

40 300 Mixed 
100 100 Grazing 
300 300 None 
150 300 Grazing 
50 15 Mixed 
20 5 Mixed 

375 300 Mixed 
500 300 Mixed 

15 300 Mixed 
70 300 Grazing 
70 25 Mixed 

5 25 Mixed 
20 100 Mixed 

300 10 Grazing 
50 50 Mixed 

150 300 Mixed 
350 70 Grazing 
100 25 None 
300 20 None 
350 300 None 
200 100 None 
350 100 None 

20 Mixed 
100 10 Grazing 
100 Grazing 

20 1 Mixed 
20 300 Mixed 

200 200 Mixed 
200 300 Grazing 
150 100 Plantation 
20 30 Grazing 

300 300 Mixed 
150 300 Grazing 
300 300 Plantation 
100 10 Plantation 
20 1 Mixed 

100 300 None 
50 15 Mixed 

300 300 Mixed 
300 40 Grazing 
300 20 Grazing 
300 20 Mixed 
350 300 Mixed 

50 300 Mixed 
100 200 Mixed 
30 70 Mixed 

300 300 Grazing 
20 300 None 
50 20 Grazing 

Site Sensitivity 
Rating ( c) 

7 =Moderate 
7 =Moderate 
5 =Hign 
4 =High 
9 =Low 
6 =Moderate 
3.High 
3 =High. 
7 =Moderate 
7 =Moderale 
5=High:· 
5 =Hlgh 
3=High 

··· ... ·.3.·~.Hrg.h;· 
•. ··· .• ·· •• ·4==i"!fgh··.·.· 
.. ·.: .. ·•· •• · .• S=Hlglr 

·i3·.::HIgh ••. 
6 =Moderate 
6 =Moderate 
S=Hlg~ 

7 =Moderate 
9 =Low 
7 =Moderate 
8 =Low 

... 3=Hrgh> ." 
····3.Hlgh·· 

3=Htgh 
. 3'·=H.lgh·· 
5 =High 
6 =Moderate 
6 =Moderate 
5=Hlgh 
3=Hlgl'! 
7 =Moderate 
6 =Moderate 
7 =Moderate 
3-High' 
3=Hfgh 
7 =Moderate 
3=Hlgh ... 
7 =Moderate 
5 -High .. ' 
5 =Hlgh 
5 =Hlgh' 
7 =Moderate 
5=Hlglt 
5=Hlgh 
4=Hlgh 
7 =Moderate 
7 =Moderate 
3.Hlgh·· . 

Environmental 
Risk Potential ( d ) 

9 =Moderate 
11 =Low 
9 =Moderate 

103 =None 
13 =Low 

105 =None 
5 =High 
7 =Moderate 

11 =Low 
106 =None 
104 =None 

9 =Moderate 
7 =Moderate 
5 =Hlgh. 
8 =Moderate 
9 =Moderate 
7 =Moderate 

10.=Low 
10 =Low 
7 =Moderate 
9 =Moderate 

13 =Low 
9 =Moderate 

12 =Low 
4.=Hlgh 
4 = HfglT 
4=Hlgh 

····>" .. S·=Hign. 
6 •• High 
7 =Moderate 
7 =Moderate 
6 =Hlgh 
5.=Hlgh 
8 =Moderate 
7 =Moderale 
8 =Moderate 
4 =Hlgh 
4 =High 

11 =Low 
A=Hlgh 
9 =Moderate 
6=High 
9 =Moderate 
7 =Moderate 

106 =None 
104 =None 
104 =None 

·5 =High 
8 =Moderate 

11 =Low 
7 =Moderate 

(COr,fFIDENTIAL 
PET 040830 

CA1069577 

CA1069577 



Table 9 - 1 
Well Site Environmental Risk Potential 

Assessed Contaminant Proximity to : ( b ) Land 
Site Rating ( a ) Dwelling I Water Use 

Shading of 'High' ratings provided for Clarity only. 

SSF A13 =1 
SSF B15 =1 
SSF B16 =1 
SSF A20 =2 
SSF A22B =2 
SSF A24 =1 
SSF A26 =4 
SSF A30 =1 
SSF B31 =2 
SSF A33 =2 
SSF A34 =99 
SSF B36 High =1 
SSF A3a High =1 
SSF A43 High =1 
SSF 68 High =1 
SSF A45 Medium =2 
SSF A458 Medium =2 
SSF 46 Medium =2 
SSF 849 High =1 
SSF A50 =99 
SSF e5' Medluml =2 
SSF 852 Mediuml =2 
SSF 855 High I =1 
SA WIW1 Low I =4 
SA WIW2 Medluml =2 
SA WIW3 =99 
SA WIW4 Mediuml =2 
SA WIW5 High. I =1 
SA WIW6 Medluml =2 
SA 1 Mediuml =2 
SA 2 =99 
SA a High =1 
SA 9 Low I =4 
SA 11 Medium =2 
SA 12 High =1 
SA 13 Low I =4 
SA 16 High =1 
SA 18 High =1 
SA 19 High =1 
SA 20 High =1 
SA 21 Medium =2 
SA 25 High =1 
SA 27 Medium =2 
SA 28 Medium =2 
SA 32 Medium =2 
SA 33 High =1 
SA 34 Medium =2 
SA 35 Low I =4 
SA 36 Medium =2 
SA 43 High =1 
SA 44 Medium =2 
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40 50 Mixed 
350 None 
300 300 None 
150 300 None 
350 200 None 

10 20 Mixed 
50 25 Mixed 
20 50 Mixed 

200 1 None 
5 70 Mixed 

300 300 None 
300 10 Mixed 
20 40 Mixed 

1 300 Mixed 
75 300 Plantation 

150 300 Grazing 
200 300 NA 
300 200 Mixed 
150 300 Grazing 
30 50 Grazing 
20 50 Mixed 

300 150 Mixed 
70 300 Mixed 
25 300 Plantation 
50 100 Mixed 
50 300 Plantation 

300 300 None 
50 300 Mixed 

350 300 None 
25 50 None 
50 300 Mixed 
15 300 Plantation 

100 50 Mixed 
20 300 Plantation 
10 20 Mixed 

350 300 Grazing 
5 40 Plantation 

50 300 Plantation 
100 100 Plantation 
30 50 Mixed 

350 300 Plantation 
25 100 Mixed 
20 300 Mixed 

300 100 Grazing 
350 300 None 
350 300 Mixed 

5 300 Mixed 
5 300 None 

350 300 None 
350 300 Plantation 
350 300 None 

Site Sensitivity 
Rating ( c) 

3 =Hlgh 
7 =Moderate 
9 =Low 
a =Low 
9 =Low 
3 =Hlgh 
3 =Hlgh·. 
3 =High 
6 =Moderate 

.·4=Hlgh 
9 =Low 
S =Hlgh 

.3 _High 
S =Hlgh . 
5 =High 
6 =Moderate 
8 =Low 
7 =Moderate 
6 =Moderate 
3=Hlgl'I·· 

·3 =Hlgh ... 
6 =Moderate 
5 -High 
S-Hlgh .. 
:4 -High. 

. S;;'Hlgh 

9 = Low 
S=Hlgl'I ... 
9=Low 

. S ~Hlgh. 
S=Hlgh· 
5=Hlgti 
3=Hlgl'I· . 
5=High 
3 =Hlgh 
7 =Moderate 
3 =Higl'l 
5 =High . 
4=Hlgh 
3-Hlgh 
7 =Moderate 
4 -High· 
5 =Hlgh 
6 =Moderate 
9 =Low 
7 =Moderate 
5 =Hlgh 
7 =Moderate 
9 =Low 
7 =Moderate 
9 =Low 

Environmental 
I~lsk Potential ( d ) 

4 =Hlgh 
a =Moderate 

to =Low 
10 =Low 
11 =Low 
4 =Hlgh 
7 =Moderate 
4 =Hlgh 
B =Moderate 
6 =Hlgh 

108 =None 
6 =Hlgh 
4 =Hlgh 
6 =Hlgh 
6 =Hlgh 
a =Moderate 

10 =Low 
9 =Moderate 
7 =Moderate 

102 =None 
·5-Hlgh 

8 =Moderate 
6';'Hlgh 
9 =Moderate 
6-.,rgh 

104 =None 

" =LoW 
.··.·S-Hlgh 

11 =Low 
7 =Modernte 

104 =None 
6=Hlgh 
7 =Moderate 
7 =Moderate 
4 =Hlgh 

11 =Low 
4 =High 
6 =Hlgh 

·5 .. =Hfgh 
4 =Hlgh 
9 =Moderate 

··5 _High 
7 =Moderate 
a =Moderate 

11 =LoW 
a =Moderate 
7 =Moderate 

11 =Low 
11 =Low 
a =Moderate 

11 =Low 
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Assessed 
Site 

SA 46 
SA 54 
SA 55 
SA 56 
SA 58 
SA 59 
SA 60 
SA 72 
SA 73 
SA 74 
SA 75 
SA 77 
SA 78 
SA 81 
SA 84 
SA 85 
SA 86 
SA 91 
SA 93 
SA 94 
SA 95 
SA 97 
SA 100 
SA 103 
SA '04 
SA 107 
SA 109 
SA 110 
SA 111 
SA 113 
CU 2 
YB 2 
YU 4 
YU 6 
YU 5 
YU '2 

YUS 1 
AU , 
AU 4 

AU 6 
AU 7 
AU 9 
AU , , 
AU 12 
AU 15 
AU '6 
AU 17 
AU '8 
AU 19B 
AU 21 
AU 24 

Table 9-1 
Well Site Environmental Risk Potential 

Contaminant Proximity to : ( b ) Land Site Sensitivity 
Rating ( a ) Dwelling I Water Use Rating ( c) 

Shading of 'High" ratings provided for clartty only. 

Medium =2 
Medium =2 
Medium =2 

High 
High 

. High 
Medium 
Low! 

High 
Medium 
Medium 

High 
MediumJ 
Low! 
Medium 
Medium 
Medium 

· •. ·HHlgh··· 
Madlum 

High' 
High 
High 
High 

Madlum 
High 
High 

Low! 
Medium 
Mediuml 

High 
HiClh 
High 

Medium! 
High 

Low I 
High 
High 
High 

Medium! 
MediumL 

Hign 
High 
High 
High 
Hlgn 

Lowl 
HIClh 
High 
High 

=99 =, 
=1 
=1 
=2 
=4 
=1 
=2 
=2 
=1 
=2 
=4 
=2 
=2 
=2 
=1 
=2 
=1 
=1 
=1 
=1 
=2 
=1 
=1 
=4 
=2 
=2 
=1 =, 
=1 
=99 
=2 
=1 
=4 
=, 
=, 
=1 
=2 
=2 
=1 
=1 
=1 
=1 
=1 
=4 
=1 
=1 
=1 

60 20 
350 200 
100 300 
300 300 

50 300 
100 300 
200 200 
300 300 
200 300 
300 300 
350 300 
300 40 

20 1 
200 300 
300 150 

20 10 
350 100 
350 300 

100 
350 10 
200 300 
300 10 
350 300 
300 10 
300 300 

1 100 
350 300 

50 300 
350 40 
300 300 
300 1 
300 1 
200 300 
200 300 
150 300 
300 100 

30 
300 50 
200 300 
300 300 
350 1 
200 300 

20 100 
10 30 

200 500 
300 100 
300 100 
300 300 
300 300 
300 100 
100 100 

Mixed 3 =Hlgh 
None 9 =Low 

Plantation 5 =High 
Plantation 7 =Moderate 
Plantation 5 =High 

NA 7 =Moderate 
Mixed 6 =Modarate 
Mixed 7 =Moderate 
Nona 8 =Low 
Mixed 7 =Moderate 

Plantation 7 =Modarate 
Mixed .?.S=Hlgh. 

Grazing ·····3i::Hlgh. 

None 8 =Low 
Plantation 6 =Moderate 

Mixed ..... 3=HIgh, 

None 8 =Low 
None 9 =Low 
Mixed .... :: .. ::/.{ 

·;::~=i;".'. Grazing ". :~~;:):::j:~~:L 
Mixed 6 =Moderate 

Grazing :::.?\); .5~Hfgh·.:, 
Plantation 7 =Moderate 

Mixed ··S=Hlgh·. 
Plantation 7 =Moderate 

Mixed 4 = Hrgh. . 
None 9 =Low 

Plantation 5=Hlgh. 
None 7 =Moderale 
Nona 9 =Low 
None 7 =Moderata 
Nona 7 =Moderate 

Grazing 6 .. Moderate 
None 8 = Low 
Mixed 6 =Moderate 
None 8 =Low 

Plantation 3 =Hlgh 
Plantation 5 ::Hlgh 
Plantation 6 =Modarate 

None 9::Low 
Nona 7 =Moderate 
None 8 =Low 
Mixed 4 =HIgh . , ... 

Plantation 3 :.Hfgh 
None 8 =Low 

PlantatiOn 6 =Moderate 
Plantation 6 =Moderale 

None 9 = Low 
Grazing 7 =Moderata 
Nona 8 =Low 
Mixed 4 =Hfgh. 
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Environmental I 
Risk Potential ( d ) 

5 =Hlgh 

" =Low 
7 =Moderate 

106 =None 
6 =High 
8 =Moderate 
7 =Moderate 
9 =Moderate 

12 =Low 
8 =Moderate 
9 =Moderate 
7 =Moderate 
4=High 

10 =Low 
10 =Low 
.. ~;=Hlgh. 
10 =Low 
11 =Low 

...... ··5:~High 
7 =Moderate 
7 =Moderate 
6=Hfgh 
8 =Moderate 

. 6=Hlgtt 
9 =Moderate 
5=High 

10 =Low 
9 =Moderate 
9 =Moderata 

11 =Low 
8 =Moderate 
8 =Moderala 
7 =Moderata 

107 =None 
8 =Moderata 
9 =Moderate 
7 =Moderate 
6 =High 
7 =Moderate 

10 =Low 
9 =Moderate 

'0 =Low 
5=HIgh 
4=High 
9 =Moderate 
7 =Modarata 
7 =Moderate 

13 =Low 
8 =Moderate 
9 =Moderate 
5 =Hlgh 
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Table 9-1 
Well Site Environmental Risk Potential 

. Assessed Contaminant Proximity to : ( b ) Land Site Sensitivity Environmental 
Site RatinQ ( a l Dwelling 1 Water Use RatlnMcl F~isk Potentlal~ d) 

Shading of 'High' ratings provfded for clarity only. 

AUS 1 =4 50 50 Plantation 3 =Hlgh 7 =Moderate 
RM 1 =2 350 300 None 9 =Low 11 =Low 
CN 1 =1 50 300 Plantation 5 =Hlgh 6 =Hlgh 
CN 2 =1 10 300 Plantation 5 =Hlgh 6 =High 
CN 3 =99 1 10 Plantation 3 =Hlgh. 102 =None 
CN 8 =99 300 5 None 7 =Moderate 106 =None 
CN 11 =2 300 300 None 9 = Low 11 =Low 
CN 12 =2 300 300 None 9 =Low " =Low 
DU 1 20 20 None 5 =Hlgh. 104 =None 

( a) Contaminant impad rating detail provided on Tabla 6 - 6. 

" rated as 'High'score = 1 
" rated as 'Medium' score = 2 
" rated as 'Lew' score = 4 
" rated as 'None' score = 99 

(b) Some adjustments to the data were required to facilitate calculations. These adlustmenm Include: 
- Distance to dwelling Identified as >200 metres in Tabla E - 1 haw been adjustel~ to 300 metrls. 
- Distance to dwelling Identified as NA in Table E - 1 have been adlusted to 400 lTIetres. 
- Distance to water identified as >200 metres or NA in Table E - 1 have been adjulsted to 300 metres. 

. ( c) Site sensitivity scored as follows: 

Proximity to Dwelling 

Proximity to Water 

Land Use 

Final Scoring 

If = < 1 00 metres; Score = 1 
" > 100 and = <200 metres; Score = 2 
If > 200 metres; Score = 3 

" = <50 metres; Score = 1 
" >50 and = < 150 metres; Score. 2 
" > 150 metres; Score = 3 

" Plantation, Grazing or Mixed Score = 1 
If None Score = 3 

Sum of the above scores. 
Low Risk = Scores of 8 or 9. 
Moderate Risk = Scores of 6 or 7. 
High Risk = Scores of 3, 4 or 5. 

( d ) Environmental risk potential calculated as follows: 

Sum of contamination impact score ( " 2, 4 or 99 ) and site sensitivity score ( 3,~~,5,6,7, 8 or 9 ) 
result In a score used to estimate environmental risk potential. 
- 'High' risk potential = if sum of scores is 4,5, or 6. 
- 'Moderate' risk potential = if sum of scores is 7, 8 or 9. 
- 'Low' risk potential = If sum of scores is 10, 1" 12 or 13. 
- 'None' risk potential = if sum of scores is> 100. 
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Table 9 - 2 
Environmental Risk Potential for Production Stations 

Contaminant ProximitY io: ( b ) Land Site Sensitivity 
, , 

Station Spill Source Rating (a) ". Dwelling I ' Water Use Rating (c) 

Shading of 'High' ratings provided for clarity only. 

Guanta Wash Tank Medium =2 20 1 PlantaUon 3"High 
Fuel Tank (DleseQ lowl =4 
Pump,compressa Medium =2 
Flare Une Medium =2 
Flare Stack low! =4 
Separation Pits ,High =1 

Aguarico Separator ~ =4 200 20 Faesty 6 =Moderate 
Wash Tank Medium =2 
Sl.IgeTank lawl =4 
UnedSump Medium I =2 
Flare Stack N. lawl =4 
Flare Stack 5. Medium =2 
Pit Medium =2 

Shushufindi Separator Medium I =2 20 10 Mixed 3 =Hlgh 

Central Vehicle Maintenance ,:{H~l: . .• 1=1 

Wash Tank ~ =4 
51.1ge Tank law =4 
Chemical Tank 'Hiah =1 
Fuel Tank (Diesel) . High ' =1 
Fuel Tank (DIesel) 'High =1 
Fuel Tank (Jel) High =1 
Pump,compressa ··Hlah =1 
Flare Stack Lowl =4 

Separ aUon Pits Medium I =2 

Shushufindi Wash Tank Medium =2 20 20 Plantation 3 =Hlgh 

North Sl.Ige Tank Medium =2 
Chemical Tank Medium =2 
Pump,compressa Medium =2 
GasVent High =1 
Flare Stack Medium I =2 
Separation Pits High =1 

Environmental 

Risk Potential ( d ) 

5 =High 
7 =Moderate 

5 =Hlgh 
5 =Hlgh 
7 =Moderate 
4 =Hlgh 

10 =law 
8 =Moderate 

10 =law 
8 =Moderate 

10 claw 
8 =Moderate 
8 =Moderate 

5 ".Hlgh 

4 =Hlgh 
7 =Moderate 
7 =Moderate 
4 -High 
4 =Hlgh 
4 =Hlgh 
4 =Hlgh 
4 =Hlgh 
7 =Moderate 

5 =Hlgh 

5 =Hlgh 
5 =Hlgh 
5 =Hlgh 
5 =Hlgh 
4 =Hlgh 
5 =Hlgh 
4 =Hlgh 
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Table 9 - 2 
Environmental Risk Potential for Production Stations 

- --i;., II"~ 
-.J 
c:( LtI \ 
~I'/")l 
I- CO I 
20 1 LJ.J..;;t I 

00' 
~ 

LLI- : 
r-----------.---------------.-----------,-------------~----r-------~--------------r--------------------ZLJ.J 

Contaminant Proximity to : ( b ) Site Sensitivity Environmental 0 a... 
u 

Station 

Lago Agrio 
Central 

LagoAgrio 
North 

Parahuacu 

Atacapi 

Spill Source 

SepiWator 

Wash Tank 

Surge Tank 
Chemical Tank 

Fuel Tank (DIesel) 
Fuel Tank (Gas) 

Fuel Tank ~et) 

Pump,compressa 

UnedSump 

Vehicle Maintenance 
Flare Stack 

Waste Pit 
Separation Plls 

Separator 
Surge Tank 

Wash Tank 
Pump,compressa 

Flare Stack 
SePIWStion Pits 

Well Site 

Surge Tank 

SepiWator 
Pump,compressa 

Flare Une 
Flare Slac.k 

Separation Plls 

Separator 
SepiWation Pits 

Rating (a) Dwelling I·· WalEII' Use Rating ( c ) Risk Potential ( d ) , 

Shading of 'High' rallngs provided for clarity only. 

r-
I Low =4 100 

,Low =4 

I Low =4 

I~ =4 

=4 
'Low =4 
~ 
,Low =4 

~ =4 
Low =4 

Medium I =2 
Low =4 
}i lligh . .. 1=1 

<} High 1 .. 1 

r-
~ =4 50 

~ .. 4 

~ =4 

~ =4 
Low =4 

, . High 1 .. , 

Medium I =2 100 

I Low =4 

I Low =4 
Low =4 

High 1=1 
Low .. 4 
·········Hlgh·· . 1=1 

[!I High 
.. 4 

1 .. 1 
300 

100 Indus .. y 5 =Hlgh 

250 Plantation 5 .. Hlgh 

1 Foresty 5 ;::;Hlgh 

50 Mixed 5 .. Hlgh 

9 =Moderate 
9 =Moderate 

9 .. Moderate 
9 .. Moderate 

9 .. Moderate 
9 .. Moderate 

9 .. Moderate 

9 =Moderate 
9 .. Moderate 

7 =Moderale 
9 .. Moderate. 

6 .. Hlgh 
6 .. High 

9 =Moderate 
9 =Moderate 

9 .. Moderate 

9 =Moderate 
9 .. Moderate 

6 -High 

7 .. Moderate 

9 =Moderate 

9 =Moderate 
9 =Moderate 

6 =Hlgh 
9 .. Moderate 

6 .. Hlgh 

9 =Moderate 

6 =Hlgh 
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Station 

Shushulindi 
South 

Shushulindi 
Southwest 

Shushuflndl 
Water InJ. 

Sacha 
Central 

Sacha 
North # 1 

~pill Source 

PipeUne 
SepiWalOr 

Wash Tank 
SII'g8 Tank 

Pump.Compressa 

UnedSump 

Flare Stack 

SepiWadon PUs 

SapIWalor 
Wash Tank 

Chemical Tank 
Fuel Tank (DleseQ 

Pump~ompresscr 

UnedSump 

Flare Stack 

Off-5l1e Wasta PI! 
SapiWation Pits 

Pump.CompreBSa 

Vehlcla Maintenance 

5epIWator 

Wash Tanks (2) 
511'ge Tank 

Chemical Storage 

Fuel Tank (Dle&eQ 
Fuel Tank (DleseQ 

Pump,compressa 

Flare Stack 
5epIWadon Pits 

Separator 

Wash Tank 

Table 9 - 2 
Environmental Risk Potential for Production Stations 

Contaminant Proximity 10 : ( b ) land 

Rating (a) Dwelling 1 WatEll'. '. Use 

Shading of 'High' ratings provided for clarily only. 

Low =4 
Low =4 

=4 

=4 

=1 

=1 

=4 

=1 

=4 

=2 

=2 
=4 

=4 

=2 

=4 

=1 
=1 

High . 1=1 

§l =4 

Low =4 

Medium I =2 
... ·Hlah' 1=1 

... ' .. " HIQhi .. 1 = 1 

lowl 
Medium I 
~. 

'. HIIlh-

~ 
~ 

=4 

=2 

=4 

=4 

1=1 

=4 

=4 

300 300 Planladon 

100 10 Mixed 

250 10 Grazing 

50 700 Mixed 

40 20 Plantation 

Site Sensitivity 

Rating (c) 

7 =Moderate 

3 =Hlgh 

4 =Hlgh 

5 =Hlgh 

3 =Hlgh 

Environmental 

Risk Potential ( d ) 

11 ;::Low 

11 =Low 

11 =Low 
11 ;:;Low 

8 ;:;Moderate 

8 =Moderate 

11 =Low 

8 =Moderale 

7 =Moderale 

5 =Hlgh 

5 =Hlgh 
7 =Moderale 

7 ;:;Moderale 

5 ""High 
7 =Modarale 

4 =Hlgh 
4 =Hlgh 

5 .. Hlgh 

9 =Modarille 

9 =MOdarale 
7 =Moderale 

6 =Hlgh 
6 ;;:Hlgn 
9 =Moderale 

7 =Moderale 

9 =Moderale 

9 ;::Moderate 

6 =Hlgh 

7 =Moderale 

7 =Moderale 
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Station 

Sacha 
North 112 

Sacha 
South 

Culebra 

Yulebra 

'" $pUI S()urc~ 

Fuel Tank (Dlese~ 
Flare Slack 
Separadon Pits 

Separator 
Wash Tank 
Surge Tank 
Pumf)ICompressa 
Flare Stack 
Separadon Pits 

Separator 
Wash Tank 
Surge Tank 
Pump,compressa 
Flare Slack 
Separation Pits 

Pipeline 
Wash Tank 
Fuel Tank (Diesel) 
Pump,compressa 
Farmer Pit 

Wash Tank 
Fuel Tank (Diesel) 
Pump,comJX'essa 
UnedSumo 

Flare Stack 
Pit 

Table 9 - 2 
Environmental Risk Potential for Production Stations 

Coritamlnant Pro>,imity to : ( b ) 
.' 
'land Site Sensitivity 

R;ii~6(~) . .pweillng T Water Use Rating (c) 

Shading of "High" ratings provided br clarlty only. 

~ =4 
Low =4 
Medium 1 =2 

-
~ =4 50 150 Mixed 4 =Hlgh 

~ =4 

~ =4 

~ =4 
Low =4 

··.<:Hlilh : 1=1 

~ =4 10 10 Mixed 3 =Hlgh 
:Hloti . 1=1 
Hail '·1 =1 

~ =4 
=4 

'.:'. Hlah···· 1=1 
.--
,LOW =4 20 300 Plantallon 5 =Hlgh 

,Low =4 

,Low =4 

~ =4 

~ =4 

~ =4 800 30 Mixed 5 =Hlgh 

Low =4 
Medium I =2 
Lt:~wl =4 

Environmental 

Risk Potential ( d ) 

7 =Moderale 
7 =Moderate 
5 =Hlgh 

8 ""Moderate 
8 =Moderate 
8 =Moderala 
8 =MOderate 
8 =Mod8rate 
5 =Hlgh 

7 =Moderate 
4 =Hlgh 
4 =Hlgh 
7 -MOderate 
7 =Moderate 
4 -High 

9 =Moderate 
9 =Moderate 
9 =Moderate 
9 =Moderate 
9 =Moderate 

9 =Moderale 
9 =Moderale 
7 =Moderale 
9 =Modiiiiiiii 
9 =Moderate 
6 =HIgh 
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Station 

Yuca 

Auca 
Central 

Auca 
South 

Auca Sur 

- - .. - - -.- -- - -.... . .. , 
Table 9 - 2 

Environmental Risk Potential for Production Stations 

Contaminant Proximity to : ( I.l. ) . ····land Sile Sensit!vity I·· .. ' .. ,: .. , .. :.",'''''.:',' .. : .... , , 
SpUlSource Rating (a) Dwelling Wat",,·.· U~e Rating (c) 

Shading 01 "High" ratings provided klr clarity only. 

.----
Separator I low =4 300 100 Faeslry 7 =Moderate 
Wash Tank I low =4 
S~ge Tank I low =4 
Chemical Tank I low =4 
Fuel Tank (Ole58l) I low =4 
Fuel Tank 4Jel) ,Low =4 
Pump,compressa low =4 
UnedSump Medium =2 
Flare Slack Low =4 
Separation Pits High 1=1 

Vehicle Malnl&nance Medium =2 100 100 Mixed 3 =High 
Sepll'8tor I low =4 
Fuel Tank (Ole58n I Low =4 
Pump,compressa I Low =4 
Generator Low =4 
Sumps Medium =2 
Flare Stack low =4 
Separation Pits Hlah 1=1 

PlpeUne ~ =4 200 50 Faeny 6 =Moderate 
Separator Medium =2 
Wash Tank Madlum =2 
Pump,compressa Medium =2 
Generator ~ =4 
Flare Stack =4 
Separation Pits " .. Hlgh . 1=1 

Fuel Tank (Ole58n Medium =2 50 20 Plantation 3 =Hlgh 
Pump,compressa Medium =2 
Generator Medium =2 
Pit High 1 =1 

- - - -I 1 

Environmental 

Risk Potential ( d ) 

11 =low 
11 =low 
11 =low 
11 =low 
11 =Low 
11 =low 
11 =low 
9 =Moderate 
II =low 
B =Moderate 

5 =Hlgh 
7 =Moderate 
7 =Moderate 
7 =Moderate 
7 =Moderate 
5 ",High 
7 ",Moderate 
4 =Hlgh 

10 =low 
B =Moderate 
6 =Moderate 
8 =Moderale' 

10 =low 
10 ",Low 
7 =Moderate 

5 =Hlgh 
5 =Hlgh 
5 =Hlgh 
4 =Htgh 
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Table 9 - 2 
Environmental Risk Potential for Production Stations 

Station 

Cononaco 

Dureno 

Spill Source 

UnedSump 

Flare Stack 

Separation PI! 

Surge Tank 
UnedSump 

Flare Slack 

Sep«allon PII 

Cc:mlarhlnant Pr()ximity to : ( b ) Land 

Ratlng(a) Dwelling T Water . Use 

Shading of 'High' rallngs p-ovided for cl8l1ty only. 

Medium I =2 

Lowl =4 
·HIOh. 1=1 

L =4 
Low =4 

=4 
.>.Hii =1 

20 300 Plantation 

20 20 Fenny 

( a) Conlamlnanllmpact rating detail p'ovIded on Tabla 6 - 7 . If rated as "HIgh' 8COfe = 1 
Ifraled as 'Medum" score = 2 
If rated as "Low" score = 4 
If raled as "None" score = 99 

( b) Some adjustments to Ihe data were reCfJlrad to faclltale calculallons. These adjustments Include: 

Site Sensitivity 

Rating (c) 

5 =High 

5 ""High 

Environmental 

RiSk Potential ( d ) 

7 =Moderate 
9 =Moderate 

6 =Hlgh 

9 =Moderate 
9 =Moderate 

9 =Moderate 

6 =Hlgh 

- Distance to dNelHng ldenlilled as >200 metres In Table E-2 (Volume I) have been a~usted to 300 metes. 

( c) Site sensitivity scored as follows: 

- Distance to dNelUng ldenllfied as NA In Table E -2 (Volume I) have been ac1usted to 400 metes. 
- Distance to water ldenllfied as >200 metes or NA In Table E-2 (Volume I) have been adjusted to 300 metres. 

Proximity to DwelUng 

Proximity to Water 

Land Use 

Final Scoring 

If = < 100 metes; Score = 1 
If> 100 and = <200 metes; Score = 2 
If >200 metres; Score = 3 

If = < 50 metes; Score = 1 
If >50 and = < 150 metes; Score = 2 
If> 150 metres; Score = 3 

II Plantation, Grazing or MIKed Score = 1 
IfNoneScore=3 

Sum of I1e abcNe scores. 
Low AI!!! .. Scores of e a 9. 
Moderalll Risk a Scores of 6 or 7. 
High RIsk 0: Scores of 3, 4 or 5. 

( d ) Environmental risk potenllal calculated as follows: Sum of contamination Impact score (1,2,4 or 99) and sile sensitivity score (3,4,5,6,7,8 or 9) 
result In a score used to estimate envtonmental risk potential 
- "High" risk potential = If sum of scores Is 4,5, or 6. 
- "Moderate" risk potenllal = If sum 01 scores Is 7, 8 or 9. 
- "Low" risk potenllal = If sum of scores Is 10, ", 12 a 13. 
- 'None' risk potential = If sum of scores Is > 100. 



II 
I~ 

14 
I ., 

I" 
I 
I 
I ,~ 

II 
I 
I 
I 
I 
I 
I, 

I 
I 
I 
I· 

DRAFT. 
-

PART 10 - CONCLUSIONS AND RECOMMENDATIONS 

This section provides recommendations for assessment and remediation required at each of the 
assessed sites within the Concession oil fields. A summary of the recommended actions is given 
in Table 1~1 for the well sites and Table 1~2 for production stations. A rating scale of I or 2 
has been used to prioritize mitigation actions with the highest priority corresp(;mding to a rating 
of 1. 

The following is a summary of the recommended actions for each of the main types of 
environmental liabilities identified during the site assessment studies and the facility audit. The 
recommendations relating to present operational practices are based on the need for the oil field 
operations to comply with current Ecuadorian Law and conform to current international 
practices. 

10.1 CONCLUSIONS AND RECOMMENDATIONS FROM THE SITE 
ASSFSSMENTS 

All of the twenty-two production stations and 163 (SO~) of the well sites in the concession oil 
fields were assessed. The following conclusions and recommendations relate to these sites 
investigated. 

10.1.1 Well Site Assessment Recommendations 

Contamination observed at assessed well sites was generally attributable to one or more of the 
following: spills resulting from workovers, spills occurring during drilling activities, spills 
associated with flowlines, contamination resulting from oil applications to the well site pad, 
disposal of solid domestic waste, spills resulting from leaks at meter stations, spills resulting 
from siphoned discharge from well site pits, contaminant migratiot;' from pits and disposal of 
filters in pits. 

The following are specific recommendations arising from the well site assessment. 

Well Sites 

• The extent of contamination within the large stained areas should be confirmed by 
further assessment particularly at sites where spills have migrated off-site or 
impacted surface waters (Table 1~1). 
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Table 10 - 1 
Prioritized Ranking of Recommended Actions for 

Assessed Well Sites 

. ,Assessed .'H 

Site· 

LA , 
LA 2 
LA 5 
LA 6 
LA 8 
LA 9 
LA 10 
LA 118 
LA 12 
LA 17 
LA 19 
LA 20 
LA 21 
LA 26 
LA 29 
LA 32 
LA 33 
LA 34 
LA 35 
PH 2 
PH 5 
AT 1 
AT 2 
AT 3 
GU 1 
GU 3 
GU 5 
GU 8 
AG AG3 
AG AGe 
AG AGB 
AG AG9 
AG AG10 
SSF 857 
SSF 859 
SSF 61 
SSF 863 
SSF 864 
SSF A65 
SSF 866 
SSF Afil 
SSF 68 
SSF 69 
SSF 71 
SSF WIW2 
SSF WlW4 
SSF WlW7 

I ·Further· 
Assessment ( a ) 

Yes 

Yes 

Yes 

Yes 
Yes 

Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

Yes 
Yes 

Yes 

I RemeolStion (b ) 

Yes (2) 

Yes (2) 

Yes (2) 
Yes (2) 
Yes (1} 
Yes (2} 
Yes (2)1 
Yes (2)1 

Yes (2) 
Yes (2) 

Yes (2) 

Yes (1) 
Yes (1) 
Yes (1) 
Yes (1) 
Yes (1) 
Yes (2) 
Yes (2) 
Yes (1) 
Yes (1) 
Yes (2) 
Yes (2) 
Yes (2) 
Yes (1l 
Yes (1) 

Yes (1) 
Yes (2), 
Yes (1} 
Yes (2Ji 
Yes (2)1 

] 
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Table 10-1 I' 
IS Prioritized Ranking of Recommended Actions for 

Assessed Well Sites 

I, 
I·~ 

I~ 
.. 

1--
I~ 

It 
II 
If 
Ii 
I

j 

I 
I 
IJ 
I 
I 
I 
1-

Assessed 
. " Site 

SSF A1 
SSF A7 
SSF A9 
SSF A10 
SSF A13 
SSF B15 
SSF B16 
SSF A20 
SSF A22B 
SSF A24 
SSF A26 
SSF A30 
SSF B31 
SSF A33 
SSF A34 
SSF B36 
SSF A38 
SSF A43 
SSF 6B 
SSF A45 
ssF A45B 
SSF 46 
SSF B49 
SSF A50 
SSF BS1 
SSF B52 
SSF B55 
SA W1W1 
SA W1W2 
SA W1W3 
SA W1W4 
SA W1WS 
SA W1W6 
SA 1 
SA 2 
SA 8 
SA 9 
SA 11 
SA 12 
SA 13 
SA 16 
SA 18 
SA 19 
SA 20 
SA 21 
SA 25 
SA 27 
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"" ." Further 
ASsessment ( a ) 

Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 

Yes 
Yes 
Yes 
Yes 

Yes 

Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Remediation ( b ) I 
Yes (1) 
Yes (2) 

Yes (2) 
Yes (1) 
Yes (2) 

Yes (1) 
Yes (2) 
Yes (1) 
Yes (2) 
Yes (1) 

Yes (1) 
Yes (1) 
Yes (1) 
Yes (1) 
Yes (2) 

Yes (2) 
Yes (2) 

Yes (1) 
Yes (2) 
Yes (1) 
Yes (2) 
Yes (1) 

Yes (1) 

Yes (2) 

Yes (1) 
Yes (2) 
Yes (2) 
Yes (1) 

Yes (1) 
Yes (1) 
Yes (1) 
Yes (1) 
Yes (2) 
Yes (1) 
Yes (2) 
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Table 10 - 1 
Prioritized Ranking ot Recommended Actions tlor 

Assessed Well Sites 

I· 
I 
I 
I 
t 
r 
r 
I 
r 
r 
r 
I 
r 
r 
J 

SA 28 
SA 32 
SA 33 
SA 34 
SA 35 
SA 36 
SA 43 
SA 44 
SA 46 
SA 54 
SA 55 
SA 56 
SA 58 
SA 59 
SA 60 
SA 72 
SA 73 
SA 74 
SA 75 
SA n 
SA 78 
SA 81 
SA 84 
SA 85 
SA 86 
SA 91 
SA 93 
SA 94 
SA 95 
SA 97 
SA 100 
SA 103 
SA 104 
SA 107 
SA 109 

- SA 110 
SA 111 
SA 113 
cu 2 
VB 2 
YU 4 
YU 6 
YU 5 
YU 12 

YUS 1 
AU 1 
AU 4 
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Further . 
Assessment la) .... 

Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 

Yes 
Yes 

Yes (2) 

Yes (2) 
Yes (2) 

Y~; (2) 

Ye!; (1) 

Ye!o (2) 

Ye!1 (1) 
Yes (2) 
Ye!1 (2) 
Ye!1 (2) 

Ye!1 (2) 
Ye!1 (2) 
Ye!1 (2) 
Ye!. (1) 

Ye!1 (1) 

Yel. (1) 
Yel. (2) 
YelS (2) 
Ye!s (1) 
Yes (2) 
Yes (1) 
Ye. (2) 
Ye. (1) 

Yes (2) 
YelS (2) 

Yes (2) 
Yes (2) 
Yes (2) 

Yes (2) 
Yes (2) 
Yes (2) 
Yes (1) 
Yes (2) 
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AU 
AU 
AU 
AU 
AU 
AU 
AU 
AU 
AU 
AU 
AU 
AU 

Table 10 - 1 . 
Prioritized Ranking of Recom mended Actions for 

Assessed Well Sites 

Assessed 
Site 

6 
7 
9 
11 
12 
15 
16 
17 
18 

19B 
21 
24 

Remediation (b ) 

Yes 
Yes Yes (2) 
Yes 
Yes 'Yes (1) 
Yes Yes (1) 
Yes Yes (2) 
Yes Yes (2) 
Yes Yes (2) 

Yes Yes (2) 
Yes Yes (2) 
Yes Yes (1) 

AUS 1 Yes (2) 
RM 1 Yes 
CN 1 Yes Yes (1) 
CN 2 Yes Yes (1) 
eN 3 
eN 8 
eN 11 Yes 
eN 12 Yes 
DU 1 

( a ) Further assessment is recommended at sites which have been rated as having "medium" 
or "high" contamnant impact. The extent of contamination may require further definition 
at these well sites prior to implementation of remediation. 

( b ) The priorly for remediaion has been identified as 1 if the environmental risk potential 
has been rated as "high" or 2 if the environmental risk potential has been rated as 
"medium". A description of remediation methods is given in the Environmental 
Management PIa1 ( Volume II ). 
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Table 10 - 2 
Prioritized Ranking of Recommended Actions for Production Stations 

,. __ S_···~_ti_~~_ri_"~_;_i.>_. __ ·.··_.~_·_If_S_O_U_··~_····_··_···_··.· _ ... _ ...... _._AS_·._M_:.~.~_8n.:_(_a_) __________ R_em __ 8_di_.~, 
Lago Agrio 
Central 

Lago Agrio 
North 

Parahuacu 

Atacapi 

Guanta 

Aguarico 

Separator 

Wash Tank 

Surge Tank 

Chemical Tank 

Fuel Tank (OieseQ 

Fuel Tank (Gas) 

Fuel Tank (Jet) 

Pump/Compressor 

Uned Sump 

Vehicle Maintenance 

Flare Stack 

Waste Pit 

Separation Pits 

Separator 

Surge Tank 

Wash Tank 

Pump/Compressor 

Flare Stack 

Separation Pits 

Well Site 

Surge Tank 

Separator 

PumplCompressor 

Flare Une 

Flare ~tack 

Separation Pits 

Separator 

Separation Pits 

Wash Tank 

Fuel Tank (OleseQ 

Pump/Compressor 

Flare Une 

Flare Stack 

Se paratlon Pits 

Separator 

Wash Tank 

Surge Tank 

Uned Sump 

Flare Stack N. 

Flare Stack S. 

Pit 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes (2) 

Yes ( 2) 

Yes (2) 

Yes (2) 

Yes (2) 

Yes (2) 

Yes (2) 

Yes (2) 

Yes (2) 

Yes (2) 

Yes ,( 2) 

Yes" 1 ) 
Yes i( 1 ) 

Yes i[ 2) 

Yes 112) 

Yes I: 2) 
Yes (2) 
Yes (2) 

Yes I; 1 ) 

Yes I: 2) 

Yes I: 2) 
Yes (2) 

Yes (2) 

Yes ( 1 ) 

Yes (2) 

Yes ( 1 ) 

Yes (2) 

Yes ( 1 ) 

Yes ( 1 ) 

Yes (2) 

Yes (1 ) 

Yes ( 1 ) 

Yes (2) 

Yes ( 1 ) 

Yes (2) 

Yes (2) 

Yes (2) 

Yes (2) 
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Table 10 - 2 I 
I 
I 

Prioritized Ranking of Recommended Actions for Production Stations 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1-· 

r 

Station 

Shushufindi 
Central 

Shushufindi 
North 

Shushufindi 
South 

Shushufindi 
Southwest 

Shushufindi 
Water Inj. 

Spilt Source 

Separator 

Vehicle Maintenance 

Wash Tank 

Surge Tank 

Chemical Tank 

Fuel Tank (Diesel) 

Fuel Tank (Diesel) 

Fuel Tank (Jet) 

Pump/Compressor 

Flare Stack 

Separation Pits 

Wash Tank 

Surge Tank 

Chemical Tank 

Pu mp/Compressor 

Gas Vent 

Flare Stack 

Separation Pits 

Pipeline 

Separator 

Wash Tank 

Surge Tank 

Pump/Compressor 

Uned Sump 

Flare Stack 

Separation Pits 

Separator 

Wash Tank 

Chemical Tank 

Fuel Tank (DIesel) 

Pump/Compressor 

Uned Sump 

Flare Stack 

Off-Site Waste Pit 

Separation Pits 

Pump/Compressor 
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Further 

Assessment ( a) Remediation ( b ) 

Yes Yes (1 ) 
Yes Yes (1) 

Yes (2) 

Yes (2) 
Yes Yes (1 ) 
Yes Yes ( , ) 

Yes Yes ( 1 ) 

Yes Yes (1 ) 
Yes Yes (1 ) 

Yes (2) 

Yes Yes ( 1 ) 

Yes Yes ( 1 ) 

Yes Yes ( 1 ) 

Yes Yes ( 1 ) 

Yes Yes ( 1 ) 

Yes Yes ( , ) 

Yes Yes ( , ) 

Yes Yes ( 1 ) 

Yes Yas (2) 

Yes Yes (2) 

Yes Yes (2) 

Yes (2) 
Yes Yes ( , ) 

Yes Yes ( , ) 

Yes (2) 

Yes (2) 

Yes Yes ( 1 ) 

Yes (2) 

Yes Yes ( 1 ) 

Yes Yes ( 1 ) 

Yes Yes ( , ) 

Yes ( 1 ) 
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Table 10 - 2 
Prioritized Ranking of Recommended Actions for Production Stations II 

... . Station .... ······1> Spill S~~rce 
. .. 

Sacha Vehicle Maintenance 

Central Separator 
Wash Tanks (2) 

Surge Tank 

Chemical Storage 
Fuel Tank (Diesel) 

Fuel Tank (DleseO 

Pump/Compressor 
Flare Stack 
Separation Pits 

Sacha Separator 

North;; 1 Wash Tank 

Fuel Tank (DieseO 
Flare Stack 

Separation Pits 

Sacha Separator 

North;; 2 Wash Tank 

Surge Tank 
Pump/Compressor 
Flare Stack 

Separation Pits 

Sacha Separator 

South Wash Tank 

Surge Tank 

Pump/Compressor 

Flare Stack 

Separation Pits 

Culebra Pipeline 

Wash Tank 

Fuel Tank (DleseO 
Pump/Compressor 

Former Pit 

Yulebra Wash Tank 
Fuel Tank (DIesel) 

PumpfCompressor 

Uned Sump 
Flare Stack 

Pit 

CONFIDENTIAL TREATMENT REQUESTED 
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Further 

AssessrT1~t (a) 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

YI. 

Remedia' ~ Ill/ ~ 
Yes; (2) 

Yesi (2) 
YeSi (2) 

Yesi ( , ) 

Ye!i ( , ) 

Ye!1 (2) 

Y8!1 (2) 

Yell (2) 

Ye!1 (2) 
Yen ( 1 ) 

Yell (2) 
Yell (2) 

Yell (2) 

Yel' (2) 
Ye!, ( , ) 

Ye:, (2) 

Yes (2) 
Ye:s (2) 

Yes (2) 
Yes (2) 

Yes ( 1 ) 

Yes (2) 

Yes ( 1 ) 

Yes ( 1 ) 

Yes (2) 
Ye,s (2) 

Yels ( 1 ) 

YEIS (2) 

YEIS (2) 

YEIS ( 2) 

YIIS (2) 

YIIS (2) 

YIIS (2) 
YIIS (2) 

YIIS ( 2) 

YIIS (2) 

Y'IS (2) 

YIBS ( 1 ) 
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Table 10 - 2 
Prioritized Ranking of Recommended Actions for Production Stations 

Further 

Station Spill Source Assessment (a) Remediation ( b ) 

Yuca Separator 

Auca 
Central 

Auca 
South 

Auca Sur 

Cononaco 

Durena 

(a) 

( b) 

Wash Tank 
Surge Tank 

Chemical Tank 
Fuel Tank (Diesel) 
Fuel Tank (Jet) 
Pump/Compressor 

Uned Sump 
Flare Stack 
Separation Pits 

VehiCle Maintenance 
Separator 

Fuel Tank (Diese~ 
Pump/Compressor 
Generator 

Sumps 
Flare Stack 
Separation Pits 

Pipeline 
Separator 

Wash Tank 
Pump/Compressor 
Generator 

Flare Stack 
Separation Pits 

Fuel Tank (DIesel) 
Pump/Compressor 
Generator 

Pit 

Uned Sump 
Flare Stack 
Separation Pit 

Surge Tank 
Uned Sump 

Flare Stack 

Separation Pit 

YeS 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
Yes 

Yes 

Yes 
Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes (2) 

Yes (2) 

Yes ( 1 ) 

Yes ( 2) 

YeS (2) 
Yes (2) 

Yes (2) 

Yes ( 1 ) 

Yes (2) 

Yes ( 1 ) 

Yes (2) 

Yes (2) 

Yes (2) 

Yes (2) 

Yes ( 1 ) 

YeS ( 1 ) 

Yes ( 1 ) 

YeS ( , ) 

YeS (2) 

YeS (2) 

Yes ( 1 ) 

Yes (2) 

Yes (2) 

Yes (2) 
Yes ( 1 ) 

Further assessment is recommended at sites which have been rated as having 'medium' 
or 'high' contaminant Impact. The extent of contamination may require further definition 
at these well sites prior to implementation 01 remediation, 

The priority for remediation has been identified as , if tne environmental risk potential 
has been rated as 'high' or 2 if the environmental risk potential has been rated as 
'medium', A description of remediation metnods is given in the Environmental 
Management Plan (Volume II). 
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Well Site Pits 

• Pits should be monitored on a regular basis to ensure that there is sufficient free 
board, to ensure siphons are working correctly and to document any evidence of 
seepage and soils outside the pits. 

• A large number of pits have been closed. Improper closure at some sites has 
resulted in contamination of soil and often unstable surfaces. It is I'l:commended 
that all well site pits be properly remediated and closed as soon as jis Practically 
possible. 

Solid Waste 

• 

10.1.2 

Solid waste (primarily domestic garbage) found at numerous well sites should be 
assessed and cleaned up. 

Production Station Assessment RecommendatioDS 

Contamination of soil at production stations was usually associated with one or more of the 
following: used oil discharge to sumps or drains which ultimately discharge to Clff-site areas, 
process area spills, flaIe system failures/spills, tank related spills, disposal of tmk bottoms, 
subsurface contaminant migration from separation pits, direct discharge to the environment of 
oily produced water, and fuel and chemical spills. 

The following are specific recommendations arising from the production station assessments: 

• 

• 

• 
• 

PART-IO.VI 

Most of the production station pits are cunently in use. Those that ,Lre not in use 
should be properly closed. Those that are currently in use should be phased out 
and ultimately closed. This will necessitate the prior implementation of other 
means of produced water disposal (e.g., deep well injection). 
Used oil recycling programs should be implemented and the practi(:e of directly 
discharging these wastes to the environment should be discontinued. 
Flare systems should be upgraded and properly maintained. 
Further assessment is required to more accurately define the extent of 
contamination below produced water discharge areas at the prodUCti0l11 stations, and 
at other spill sites (Table 10-2). 
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10.2 CONCLUSIONS AND RECOMMENDA nONS FROM FACn..ITY AUDIT 

The following arc specific recommendations arising from the facility audit. 

Air Emissions 

• An air quality monitoring program should be established for the incinerator at Lago 
Agrio. 

• An air quality monitoring program should be introduced for the flare stacks that is 
in conformance with Ecuadorian regulatory requirements. 

WaterlWaste Water Dischar,ee 

• Effluent from septic tanks should be tested prior to discharge. 

Waste Handlin,. StoRIe. Traumortation and Dimos:a.l 

• A waste management program should be introduced which includes the following 
elements: 

- designation of persoMel responsible for waste management 
- assessment of wastes for potential minimization, reuse or recycling 
- periodic audit of operations to detennine methods to minimize or eliminate wastes 
- a waste recording system to monitor progress with waste minimization 

• A hazardous materials inventory list should be made at each production station. 
• A Workplace Hazardous Material Infonnation System (WHMIS) should be introduced 

for all hazardous chemicals and substances. This should include proper chemical 
labelling, and material safety data sheets containing information on safe use and disposal. 

Use/Disposal of Produced Gas 

• A knockout tank system to remove fluids from flare lines should be installed at the 
production stations to minimize sprays and reduce the fire hazard. 

Containment and Control of Crude Oil Spjlls 

• A spill contingency plan should be developed for all facilities. Training programs 
should be conducted and response capabilities should be tested by means of mock drills. 
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• A noise monitoring program should be introduced that is in conformance wi~~ regulatory 
requirements. 

Disposal of Produced Water 

• Produced water should be tested on a regular basis prior to discharge. 
• The feasibility of disposal of produced water by deep well injection or 4)ther means 

should be evaluated for all Concession oil fields. 

Disposal of Tank Bottoms and Residual Oil 

• Tank bottoms and residual oil should be sampled and analyzed prior to dilipOsal. 
• Disposal of tank bottoms and residual oil onto roads should only be undenaken where 

these wastes meet appropriate disposal criteria (see Appendix I for example of disposal 
criteria). 

• Disposal should only be done when roads are dry, at a specified application rate (see 
Appendix I) and where there is no possibility of direct runoff to creeks and streams. 

• Alternate disposal methods for tank bottoms and residual oil should be investigated. 

Well Site Maouement 

• The practice of burying drilling sumps without assessment, treatment and remediation 
should be discontinued. 

• Well site inspection programs should be undertaken on a regular basis. 
• Erosion control measures need to be implemented at some well sites. 
• A waste management program needs to be introduced. 

Pipeline Management 

• A pipeline inspection program using standard reporting procedures should be undertaken 
on a regular basis. 

• Priority risk areas based on land use and sensitivity of receptors (Le., streiU1l crossings) 
need to be identified and protection measures implemented. 
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PART 11 - CLOSURE 

• The services performed and outlined herein were based in part, upon visual observations 
of the sites and attendant structures. Our opinion cannot be extended to portions of the 
site which were unavailable for direct observations at the time of our observations. 

• Our observations relating to hazardous and toxic materials in the environment at the site 
are described in this report. Where testing was perfonned, it was executed in accordance 
with our contract for these services. The testing and analyses of only those compounds 
or materials specified in our contract for services was perfonned. 

• The conclusions presented herein are based solely upon the scope of services described in 
our contract and the time and budgetary constraints imposed by the contract. 

• The site history research perfonned herein relies on infonnation supplied by others. No 
attempt has been made to independently verify the accuracy of such infonnation, unless 
specifically noted in our report. 

• The conclusions of this report are based, in part, on the information provided by others 
and any testing and analyses described in the report. The possibility remains that 
unexpected environmental conditions may be encountered at locations not explored. 
Should such an event occur, HBT AGRA should be notified in order that we may 
determine if modifications to our conclusions are necessary. 

• This report has been prepared in accordance with generally accepted environmental study 
and/or engineering practices. No other warranties, either expressed or implied, are made 
as to the professional services provided under the terms of our contract and included in 
this report. 

PAltT-lI.Vl 11-1 o AG RA 
Earth & Environmental Group 

CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

CA1069599 

CA1069599 
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SUMMARY OF PRE-ASSESSMENT FINDINGS 
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CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

'CONFIDENTIAL 
\ PET 040853 

OAGRA 
earth & environmental Group 

E' 
-~ 

CA1069600 

CA1069600 
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Site Identification 

Field 
Number 

Producing = 
Abandoned = 

Water Inj. = 
Lago Agrio 

Estacion Central 

Estacion Norte 

1 

2 

3 

4 

5 

8 

7 

8 

9 

9B 

10 

lIB 

12 

13 

14 

15 

18 

16B 

17 

18 

19 

20 

21 

22 

23 

24 

25 

25 

27 

28 
29 

30 

31 

32 

33 
34 

35 

,,~~I 

Well 

Status 

p 

A 
W 

P 

P 

P 

P 

P 

P 

A 
p 

P 

P 
P 
P 
P 

P 

P 

P 

A 

P 

P 
p 

A 

P 

P 
P 
p 

P 
p. 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

Table A - 1 
Summary of Pre-Assessment Findings - Production Data 

Description of Production Stations and Well Sites 

Milestone Dares 

Spud I Completion I ProductlO"l 
MMI 001 YV I MMI 001 YV I MMI 001 YV 

2 18 

5 17 

10 1 

1 5 

2 8 

3 23 
1 30 

3 14 

3 28 
2 21 

8 23 

4 12 

7 25 
8 7 

5 19 

7 19 

8 27 
7 18 

9 14 

9 27 

11 2 

12 28 

10 18 

11 18 

1 10 

12 7 

2 3 

8 23 

7 15 

2 28 
9 2 

1 15 

2 15 

1 31 

2 27 

8 11 

12 4 

B Blank if not available 
Assumed date 

fIT 

fIT 

87 
68 

70 

70 

70 

70 

70 

78 

70 

78 

70 

70 

70 

70 

70 

85 

70 

70 

70 

70 

70 

70 

71 

70 

71 

73 

77 

79 

81 

82 

82 
83 

82 

80 

87 

4 8 fIT 5 

6 30 fIT 5 

11 15 fIT 9 

2 17 68 9 
3 21 70 9 
5 1 70 5 

3 19 70 8 

5 16 70 5 

8 3 70 5 

3 26 78 2 

7 23 70 5 

5 10 78 8 

8 25 70 5 

9 9 70 10 

6 21 70 8 

8 5 70 5 

9 24 70 5 

9 28 85 10 

10 12 70 5 
10 29 70 5 

12 4 70 

2 2 71 8 

11 15 70 5 
12 2 70 5 

2 28 71 5 

1 7 71 5 

3 2 71 8 

7 11 13 7 

8 13 77 8 

2 26 79 3 

10 14 81 1 

2 12 82 2 

3 11 82 3 

2 21 83 3 

8 10 82 8 

9 18 80 12 

12 28 87 2 

Field Production 

Conceulon percent8ge 

72 

72 

72 

72 

72 

72 
72 
72 

72 
82 

72 

78 

72 

72 
72 

72 

72 
85 

72 

72 

72 

72 
72 

72 

72 
72 

73 

77 

79 

83 

82 

82 
83 

82 

8EI 

92 

Cumulative PrOductiO"l • 

Oil I 
BlItnIls I 

8,360.168 

5.085.269 
1.292.778 

1.441.668 

10.689 

11.32!5.853 

2.000.322 

3.489,293 

903,243 

404.110 

2.089.1S8 

4.978.739 

8.281.657 

2.438.072 

1.613.970 

1.101.314 
950,:285 

502.743 

2.869.618 

15.855.338 

685,9 

2.423.748 

2.903.060 

5.418.192 

12.269.350 

883,480 

6.059.025 

1.386.233 

145,047 

954.128 

2.017.914 

333,068 

1.501.262 

3.796,368 

m.248 
120.129 

36 

116. 646.055 

8.5 

Gas I Water 
Cutic Feet I BarMis 

• to June 10. 1990 

2.180,255 3,846,582 

866,866 1.599.510 
206,306 629,793 

281.a 3.031.5J1 
1.433 2.339 

1.883,694 4.m.251 
343,792 343.792 
562.'Zi1 212,199 

54.438 204.615 

17.163 129,444 

311.817 444,623 

3.400.645 959,%12 

1.796.57" 6.790.672 

398,895 810.683 

279.918 5a7.623 

215,855 263.:J16 
136,490 15.640 

85.704 392.000 

68.983 3.124.221 

3.133.006 12.894.906 

92,266 178,078 

448,792 576,726 

740,559 785,323 

1.332.204 6.304.188 

2.946.448 7.768.260 

228, 106 18.092 

972.e06 1.049.067 

317.628 404.960 

38.542 325,297 

399,349 1.285.216 

666,771 523,009 

119,926 302.(117 

239,e6 62.562 

345,778 48.339 

113,e6 7'.690 
18.901 177.100 

36 36 

25.240.386 60.838.752 

10.1 16.2 

(CONFIDENTIAC-' . 
, PET 040854 , 

CONFIDENTIAL TREATMENT REQlJESTED 
SONY - 04 CIV 8378 

CA1069601 

CA1069601 
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Table A - 1 

Summary of Pre-Assessment Findings - Productic)n Data I 
~~S~ite~ld~e~nt=ffi~ca~tkm~ __ ~ ________________ ~D~esc~n~p=Ho=n~~~P~rod~u~~~~Sa~tio~n~s~a~n~d~w~e~I~IS~H~e~s ____ ,_:: ____________ JJ II 
I Field Well Milestone Dates 

I Number Sat us Spud I Completlen I Productlm 
MM\ 001 yy I MMI 001 yy I MMI 001 yy 

Producing = P 
Abandoned = A B Blank if net available 

Waterlnj, = W Assumed date . 

Parahuacu 

Esta:ion 

1 P 10 4 68 11 17 68 12 78 

2 P 4 11 78 5 21 78 12 80 

3 P 7 23 78 9 1 78 12 78 

4 P 10 20 78 11 22 78 12 78 

5 P 7 23 79 10 25 79 7 80 

1 
Atacap ..... 

Eatll:ion 

1 P 2 6 68 

2 P 5 28 78 

3 P 9 12 78 

4 P 3 6 79 

5 P 4 3 79 

6 P 11 7 81 

1.:1 
Guanta 

Estacion Gu.rta 

1 P 12 15 85 

2 P 5 23 86 

3 P 9 19 88 

4 P 12 3 86 

5 P 1 5 67 

6 P 2 12 67 

7 P 3 19 87 

8 P 4 29 87 

9 P 10 29 B7 

2.:1 

9 20 68 12 

6 8 78 1 

10 13 78 12 

3 24 79 7 

4 22 79 2 

11 22 81 

A.Id f'Ioduction 

Cononaion perwntage 

2 11 86 3 

6 17 86 7 

10 12 86 11 

12 22 86 1 

2 10 87 8 

3 9 67 8 

4 14 tf7 II 

5 18 tf7 9 

II 21 67 12 

F"MlId Production 

Conceaaion percentage 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

78 

79 

78 

80 

81 

1 

88 

88 

88 

fIT 

fIT 

fIT 

67 

67 

87 

1 

Cumulative PrOduction • 

Oil I Gas I 
B_1. I Cubic Feet \ 

• to June 10. 1990 

3.838.958 765,1167 

1.021.944 19.!i04 

617.800 148,,198 

503,116 98.tI42 

1.011.733 358, i'SZ 

~I 
5 

1.381.ll63 

'0.6 0.5 

4.813.977 559,$4 

3.121.640 8.049.~..a 

418,949 225,'100 

4.311.137 767.171 

289,783 63.186 

,_·..:1 5 

9.6&Ul79 

:!.9 0.9 

1.199.081 163,738 

1,357.718 289,2~3 

859.703 146,854 

1,051.798 1!52.8~2 

1,077.603 126.e~ I 

703,573 117.C67 

981.042 1 07. C89 

886,764 82,368 

483,521 "'.C54 

·~..:I 
9 

1.296,806 

1),5 0.6 

Water 
Batntla 

9,288 

85,162 

8,468 

9,819 

19,172 

5 

132.5:19 

0.0 

1,269.940 

1.283.404 

7.881 

1,007.753 

11,334 

5 

3,600,312 

1.0 

15,007 

8,052 

55,423 

112,681 

5,828 

3.766 

125,lSO 

197,050 

2,690 

9 

525.845 

0.1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CA1069602 

CA1069602 



Table A - 1 

Summary of Pre-Assessment Findings - Production Data 

Site Identification DeSCription of Prod\JctiOn Stations and Well Sites 

I 

I~ 

II 
I~ 

... 

I~ 
.~ I· 

I' 

, 
I 

I 
I 

Field 
Number 

Producing = 
Abandoned = 

Water Inj. = 

Aguarico 

Estacion 

AGI 
AG2 
Ag3 

AG4 
AGS 
AGe 

A(J7 

AGe 

A09 

AGIO 

Shushufindi· 

Estacion Norte 

Estacion 

Estacion Su,~ 

Estacion Centrll 

B56 

B57 

B59 

61 

B62 
B63 

B64 

A65 

B66 

A67 

68 

69 

70 

7t 

wrNl 

wrN2 

wrN3 

wrN4 

wrN5 

Well 

Status 

P 
A 
W 

P 

P 

P 

P 
p 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

W 

W 

W 

W 

W 

Milestone Dales 

Spud I Completion I PrOductioo 

MMI 001 yy I MMI 001 yy I MMI 001 yy 

3 4 

7 t8 

7 30 

8 25 

9 24 

3 2 

8 11 

8 30 

2 21 
1 22 

6 7 

8 24 

11 5 

10 22 

2 25 

8 28 

11 18 

7 28 

12 31 

8 21 

5 18 

8 'Z7 

5 17 

11 23 

5 8 

6 1 

6 30 

7 23 

B Blank if not availabie 
Assumed dale 

69 

70 

73 

74 

73 

74 

73 

13 

74 

80 

n 
75 

75 

n 
85 

85 

85 

85 

85 

86 

88 

88 

70 

90 

83 

83 

83 

83 

4 1 69 2 

8 8 70 2 

8 25 73 12 

7 t9 74 to 

10 9 73 2 

3 18 74 4 

8 28 13 1 

9 '4 13 1 

3 2 74 4 

2 7 80 8 

Field Produr:tion 

ConceNion percentage 

6 21 n 7 

9 26 75 11 

11 29 75 2 

11 5 n 11 

3 25 85 4 

7 19 85 8 

12 16 85 1 

8 20 85 9 

2 8 88 3 

7 9 86 8 

6 25 88 7 

7 18 88 8 

14 8 70 7 

12 16 90 1 

5 'Z7 83 

6 23 83 

7 20 83 

8 3 83 

84 

74 

74 

75 

75 

74 

74 

74 

74 

74 

80 

n 
75 

7B 

n 
85 

85 

86 

85 

86 

88 

88 

88 

90 

91 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Cumulative PrOductioo • 

Oil I Gas 1 
Bam .. I Cubic Feet J 

• to June 10. 1990 

11.695.699 3.133.783 

1.806.721 669,284 

5.529.412 1.374,369 

730,071 173,898 

7.641.120 1.724.618 

429,756 92,781 

1.787.314 452.745 

1.382,0150 390, 135 

8.315,760 2.098.544 

7.279._ 1.543.597 

10 10 

48.597.262 11.651.734 

3.4 4.7 

7.529.057 1.742,551 

7,342.327 1.596.287 

7.846.930 1.756.877 

8,7CO,160 2.013.2'10 

3,641.367 825,616 

4.460.182 1.197.641 

2.058.436 551.077 

4.410.808 1.349.720 

'..289.128 445,021 

3,754,762 1.147.107 

1.314.113 573,321 

968.031 243,3B9 

Water 
Bamls 

931.476 

866, 159 

1.244.636 

13.m 
694,210 

3.416 

~.362 

526,594 

1.878.167 

2.469.301 

10 

9,185.096 

2.4 

1.454.133 

1.062.520 

1.225.098 

3.573.824 

410.294 

34.739 

316.845 

1,193.782 

5.026 

178,518 

54.863 

471,680 

CA1069603 

CA1069603 
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Table A - 1 

Summary of Pre-Assessment Findings - Production Data 

-
~~S~lt~e~ld~e~n~m~ca~tiO~n~~ __________________ ~D~e~sc~n.·p~tio~n~d~p~rod~u~Q~~~n~S=~=tio~n~s~a~n~d~w~el~IS~H~e~s ________________ ~ II 
I Field Well Milestone Dmes 

I Number Status Spud I Completion I ProductlO'1 
MMI 001 yy I MMI 001 yy I MMI DDI YY 

Producing = P 
Abandoned = A E3 Blank If not available 

Waterlnj. = W Assumed dale 

WrN6 W 84 

WrN7 W 84 

WrN8 W 84 

AI P 4 12 68 1 13 69 9 72 

A2. P 10· 16 69 11 7 69 9 72 

A3 P 11 20 69 1 :n 70 9 72 

A4 P 4 18 70 5 5 70 9 72 

AS P 2 12 72 2 26 72 7 72 

M A 1 31 79 2 10 79 9 72 

A7 P 8 II 72 8 28 72 9 72 

AS P 3 5 72 3 21 72 7 72 

AS P 6 18 72 6 29 72 7 72 

Al0 P 4 18 72 5 4 72 7 72 

AU P 7 I 72 7 20 72 7 72 

A12 P 8 8 72 6 25 72 7 72 

A13 P 5 9 72 5 28 72 8 72 

814 P 7 23 72 8 7 72 11 72 

815 P 7 19 72 8 IS 72 6 74 

8158 P 3 3 81 3 31 81 4 81 

816 p 1 II 73 1 26 73 2 73 

A17 P 8 13 72 8 29 72 10 72 

A18 P 1 25 73 2 16 73 3 73 

A19 p 3 6 74 3 24 73 4 73 

A20 P I 10 73 I 28 73 2 73 

A21 P I 23 73 2 20 73 3 73 

A22 A 12 211 72 1 14 73 

A22B P 5 8 77 5 28 77 6 77 

A23 P 10 20 72 " 15 72 11 72 

A24 P 9 'l:1 72 10 9 72 10 72 

A25 P 2 22 73 3 10 73 2 73 

A26 P 9 1 72 9 17 72 10 72 

A2.7 P 6 25 73 7 14 73 8 73 

A28 P 3 29 73 4 17 73 4 74 

A29 P 4 28 73 5 17 73 5 73 

A30 P 12 1 72 12 18 72 1 73 

831 P 4 7 73 4 24 73 8 84 

B32 P 5 11 73 5 28 73 4 73 

A33 P 7 8 73 7 24 73 8 73 

A34 A 5 'l:1 73 6 13 73 6 73 

A35 P 5 26 74 6 15 74 10 75 

B36 P 11 22 73 12 9 73 11 73 

A38 P 12 29 73 1 15 74 I 76 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Curoolative ProckJction • -
011 I 

8am118 I 

22.562.991 

10.628.527 

9.039,353 

3,197 ,2lW 

13.639,677 

7.326,313 

17,465,764 

14,623,934 

15,925,255 

14.544.169 

10,976.896 

17.125,494 

82,651.186 

14.025,235 

9,514,227 

2.612.201 

11.539.477 

10.267.482 

4.870.084 

19.003.3S8 

26.241.921 

5.979.570 

617.128 

15.822.924 

15.566.100 

18.861.323 

1.832,136 

14,233.278 

3.673.508 

18.958.046 

12.574.617 

3.498.739 

4.013.123 

104.625 

59,269 

27,964 

8.905.595 

21.334.236 

27.530 

Gas I 
Cubic Feet I 

• to June 10,1990 

4,~.344 

2.~,729 

9.071,504 

79:i!.466 

3.2S6.405 

1.645,387 

4.30::1,139 

3.229.436 

3.97:2.712 

3.083.172 

2.065.602 

3.560.934 

2.112.533 

3,538,451 

1,585,916 

464._ 

2.431.470 

2.376.878 

1.060.881 

3.998.700 

5.082.589 

1.315.856 

17B.08S 

2.831.429 

3,776.180 

3.876,778 

354.168 

3,1311.658 

852.947 

3.87'3.8'1:1 

2.6l!i7.847 

1.1!i8.619 

1.1i'4.423 

~6.497 

13.712 

6.643 

1.T.!O.418 

6.5'11.871 

Water 
8 .. ".18 

107.671 

1.786.118 

37.486 

70.875 

886.434 
41,797 

2.457,485 

8.556,072 

920,111 

454.947 

982.140 

15.616 

1.353.641 

l1M38 

17.561 

316,363 

761.153 

1.305.494 

257.369 

55.131 

1.120.525 

785.109 

1.134 

41.660 

301.0421 

3,800.487 

612,006 

1.325.697 

241.170 

39.714 

1,634.710 

1.618.627 

978.689 . 

955 

3.273 

135 

1.396.479 

1.638.677 

II 

I 

I 
I , 
I 
I 
I 
r 
r 
r 
I 
r 
I 
I 

15.199 '''.862 
CONFIDENTIAL I 

PET 040857 . 

CA1069604 

CA1069604 
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I 
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Site Identification 

Field Well 

Number Status 

Producing = P 
Abandoned = A 

Water Inj. = W 

A39 P 

A41 P 

A42 A 

A428 P 

A43 P 

A44 P 

68 P 

A4! P 

A4!B P 

46 P 

A48 P 

B49 P 

A5IJ P 

851 P 

B52 P 

B53 P 

B54 P 

B55 P 

Sacha 

Estacion Sur 

Estacion Centrli 

Estacion Norte 
Estacion Norte 2 

Wrwl W 

Wrw2 W 

Wrw3 W 

WfW4 W 

WfW5 W 

WfW6 W 

1 P 

2 P 

3 P 

4 A 

6 P 
7 P 
8 P 

9 P 
10 P 

Table A - 1 
Summary of Pre-Assessment Findings - Production Data 

Descri ticn of Production Stations and Well Sites 

Milestone Dates 

Spud I Completion I Production 
MMI 001 yy I MMI 001 yy I MMI 001 yy 

5 '8 
9 I' 

'0 23 

4 1 

12 '8 

" 16 

I 30 

11 17 

9 3 

4 15 

3 23 

8 24 

8 10 

4 8 

5 5 

6 15 

7 25 

1 21 

7 21 

9 4 

5 14 

.. 23 

4 30 

3 '19 

3 21 

5 23 

B Blank if not available 
Assumed date 

74 

73 

73 

85 

73 

74 

81 

73 

86 

74 

74 

n 
74 

75 

75 

75 

75 

69 

69 
69 
70 

71 

71 

71 

71 

71 

7 26 74 '0 

9 Zl 73 10 

" 
8 73 10 

4 19 85 5 , 6 74 1 22 

3 3 74 5 

2 23 81 3 

12 4 73 1 

9 14 86 9 

74 3 

5 2 74 2 

4 15 74 4 25 

9 22 n 11 

9 9 74 9 

4 30 75 5 

5 18 75 7 

5 11 75 7 

8 2' 75 9 

F" .. ld Production 

Conceaaion pen:enta;. 

84 

84 

84 

84 

84 

84 

2 18 69 7 15 

8 31 69 8 15 

10 11 69 7 15 

6 6 70 8 15 

5 24 71 6 15 

5 16 71 7 Zl 
4 10 71 7 29 

4 12 7, 6 15 

6 7 71 4 

75 

73 

73 

85 

74 

74 

81 

74 

86 

74 

86 

74 

75 

74 

75 

81 

75 

82 

72 

73 

72 
72 

72 

72 

72 
72 

75 

Cumulative Production • 

Oil I Gas I Water 
Bamtl. I Cutic:Feel I Bamtls 

• to June 10, 1990 

3,505.368 782.83' 1.793.985 

1,598.530 306,m 12.853 

'0,505,870 2.186.271 43.178 
3,017,064 3S7.E126 585.560 

'5,099,713 3.120,567 1.253,191 

4.448,466 1.323.412 36.475 

18,095,511 5,4'8,000 1.930.476 

12,024,814 3,591.8f17 1.031.760 

2,738.818 1.035.404 231.'" 
5,015.978 982.032 258,133 

916,438 329, 102 240,865 

9.042.060 2,040.004 757.022 

229.541 31.180 14.603 

9,315,380 1.985.523 660,821 

8.833,274 2.250.540 1.600.281 

8.2D9,946 2.447.311 1.037.692 

9.925.556 1.674.485 309.185 

61,431 14.567 2,3n 

69 69 69 

6S9, 772.244 142,3]2.999 57.828.022 

47.9 57.2 15.4 

6,808,055 92,850 6.149.130 

2,513,853 83.404 112.327 

3.091,904 3,512.162 3.512.162 

902,126 7.232 1.002.748 

1,646.522 117.560 117.$0 

6.872.363 7,368.815 7.368.81 5 

5.847.133 338.242 5,284.955 

7.104,311 224.224 8,882.'09 

1.034.434 188,239 962,210 

(to~rDo~11%L '\ ~t.'- -----
- - ~ 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069605 

CA1069605 
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Table A - 1 

II Summary of Pre-Assessment Findings - Production Data 

~~S~it~e~~~e~n~m~ca~t~~~ __ ~ ________________ ~D~e~sc~np~t~~~n~~~P~rod~u~~~~~s~m=t~ion~s~a~nd~w~e~lI~s~He~s~ ______________ --J11i 
I Field Well Milestone Dates 

I Number Status Spud I Completion I Production 
MMI 001 yy I MMI 001 YY I MMI 001 yy 

Producing = P 
Abandoned = A. B Blank if not available 

Waterlnj. = ., Assumed date 

It P 5 29 71 6 18 71 6 72 
12 P 4 26 71 5 17 71 6 72 

13 P 3 31 71 4 19 71 6 72 

14 P 5 'ZT 71 6 18 71 6 72 

15 P 6 14 71 7 I 7t 6 72 
16 P 6 23 71 7 17 71 6 72 

17 P 7 29 71 8 24 71 6 72 

18 P 7 9 71 8 5 71 6 72 
19 P 7 20 71 8 13 71 6 72 

20 P 7 2 71 7 26 71 6 72 

21 P 9 21 71 10 5 71 6 72 

22 P 6 25 71 9 19 71 8 72 

23 P e 17 71 9 5 71 8 72 

24 P 9 17 71 10 9 71 6 72 

25 P 8 'ZT 71 9 14 71 6 72 

26 P 11 11 71 12 2 71 7 72 

'ZT P 9 21 7t 8 9 71 6 72 
28 P 12 8 71 12 29 71 8 72 
29 p 10 15 71 11 8 71 6 72 
30 p 10 12 71 11 2 71 8 72 
31 P 11 14 71 12 1 71 6 72 
32 P 12 15 72 1 4 72 10 72 
33 p 11 9 71 12 I 71 6 72 
34 P 12 4 71 12 21 71 6 72 

3S P 10 12 71 11 5 71 4 73 

36 P 12 26 71 1 15 72 7 72 
37 P 1 3 72 I 26 72 6 72 
38 P I 10 72 I 'ZT 72 10 72 
39 P 1 21 72 3 5 72 6 72 

40 P 2 6 72 2 24 72 6 72 
41 P 11 18 72 12 18 72 12 72 

42 P 3 14 72 4 1 72 6 72 

43 P 4 7 72 4 29 72 8 72 
44 P 5 24 72 6 11 72 9 72 

45 P 3 7 72 4 2 72 6 72 

46 P 6 16 72 7 4 72 2 75 
47 P 5 7 72 5 25 72 9 72 

48 W 6 18 72 7 5 72 8 6 72 
49 P 2 8 73 2 24 73 5 73 

50 P 2 20 73 3 20 73 4 73 

51 P 3 7 73 3 25 73 2 75 

52 P 3 23 73 4 8 73 4 73 

53 P 4 6 73 4 21 73 5 73 

54 P 5 I 73 5 16 73 12 76 

55 P 4 25 73 5 10 73 5 73 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Cumulative Production • 

Oil I 
Barnli. I 

3,376,553 

4.327,496 

3,539,408 

4.284,374 

133,360 

2.230,445 

3.804,965 

6,m,468 

4.021,893 

5.615.650 

3,198,653 

3,408,435 
4,893,348 

788.048 

8,966._ 
8,435,943 

10,575,509 

11.028.862 

4.947.373 

6.892._ 

1.865.994 

3.214.n8 

4.166.003 

14.969.044 

4,174,537 

10,412.545 

7,401.696 

1,449.157 

3,995,275 

7.225.878 

3.403,875 

6,440,538 

7.208.553 

2.031.922 

1.191.509 

2.261,694 

6.498,735 

7,620 

3.790,393 

5.662.806 

4.880.535 

4.267.152 

3,297,553 

3,nl.115 

8.002.619 

Gas I 
Cubic Feet I 

• toJune 10, 1990 

!~,493 

21)7,415 

,$(),429 

''4,494 

&18,517 

4'12.565 

5138.583 

1$04.165 

SZ7,I98 

1.300,025 

47,556 

ao.7S2 
148,782 

41.010 

5l!&,Q8 

168.274 

259,446 

2.610.034 

410.404 

74.350 

53.156 

150,0112 

853,649 

2.603.791 

81,094 

2.581.926 

1,666.495 

1,899.570 

SS). 01 9 

~!I6,400 

E35.640 

8,111 

:C:10,2115 

~173,805 

29.169 

22.523 
94,742 

61 

,!OS. 423 

,,"'6,983 

1;01,135 

48.153 

;'01.275 

1.1123.076 

Water 
Bamls 

2.334.633 

2.109.152 

1.633.469 

4.767.599 

103,5S1 

1,135,009 

1.058,542 

6.764.762 

408, 101 

646,1111 

2.657.2D7 

2.396,905 

988,OSI 

396,615 

4,373.021 

4.458,070 

2.008.485 

547.385 

2.409.700 

5,890.258 

1.634.332 

2.1n.916 
1,293.311 

6.528.487 

4.564.136 

405,041 

161.539 

1.899.570 

431.302 

2.521,452 

567.356 

5.497,758 

7.261,999 

373.1105 

144,321 

83.705 

6.215.396 

233 

3.947.847 

499.773 

790.132 

3.411,594 

27.~ 

88.491 

I 
I' 

II 
II 

I' 
II 

I 
2.1170.688 ?47.~ . ,CONFIDENTIAL I 

PET 040859 
CA1069606 

CA1069606 
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i 
I , 
I 
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I 
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.1 
I 
I 
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I 
I 

L 
l 

Site Identification 

Field 
Number 

Producing = 
Abandoned = 

Waterlnj. = 
56 

57 

58 

59 

60 

61 

62 

63 
64 

65 

66 

Q 

68 

69 

70 

71 

72 

73 

74 

75 

76 

n 
78 

79 

80 

61 

82 

83 

84 

as 
86 

87 

88 

69 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

Well 

Status 

p 
A 
W 

P 

A 

P 
p 

P 

P 

P 

P 

P 

P 

A 

P 
P 

A 

P 

? 

P 

P 

P 

P 

A 
p 

P 

A 
P 

P 

P 

P 

P 
p 

P 

P 

P 
P 
P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

Table A - 1 
Summary of Pre-Assessment Findings - Production Data 

Descrfption or Producti:Jn Stations and Well Sites 

Milestone Dates Cumulative PrOductiat • 

Spud I Completion I PrOductlat Oil I Gas I Water 
MMI DOl yy I MMI 001 yy I MMI 001 yy Bam .. I Cutie Feet I Banets 

B Blank if not available • toJune 10,1990 
Assumed date 

5 19 73 6 2 73 12 76 2,199,614 552.862 14.487 
6 7 73 6 22 73 6 29 73 96,371 16,342 11.897 
5 21 73 6 11 73 10 73 2,657,402 54.934 1.683.0n 
8 16 73 8 28 73 11 74 6,543,197 1,660,379 648,812 

7 2 73 1 16 73 9 73 1,158,565 104,090 2.048.125 
1 21 73 8 11 73 9 73 891.3lO 113, 7'90 4,569,369 

9 11 13 10 21 73 2 14 61,911 1,072 4,985 

10 1 73 10 24 13 11 73 1,359,961 19,361 1,762.753 
8 19 73 9 4 73 9 73 3,704,968 139.863 4,899,962 

9 9 73 9 23 73 10 73 2.724,153 50,280 3,050,068 

7 19 73 8 2 13 9 73 2.2SO.109 521,7S3 138,049 

11 5 73 11 20 73 12 73 1.268.755 20.221 742.$5 
11 29 73 12 13 73 1 14 2.537,375 258,r117 1,353,340 

12 2S 73 1 9 14 1 14 74 0 0 0 

1 18 74 2 3 74 2 74 7,418,072 65,434 13.232.699 

6 14 74 8 2 74 8 75 

3 18 74 4 12 14 4 74 6.214.479 61,211 3,572.885 

2 12 74 4 23 74 4 74 5,378,959 43.859 4,883,149 

5 3 74 5 20 74 6 74 4,310,409 245.629 3.602,642 

5 1 74 5 21 14 6 14 4.131.693 66,518 1,507,184 

1 28 n 2 21 17 0 0 0 

6 11 76 6 24 76 7 16 3,228,388 267,172 1,435.547 

7 7 76 1 29 76 8 78 2,881,915 39,805 1.461.271 

2 2S 17 3 12 17 0 0 0 

8 1 18 8 28 78 8 78 4,069.211 128,114 4,005,343 

9 1 78 9 19 78 9 76 2.728,1126 31,850 1,858.465 

9 22 76 10 5 76 11 78 8,413,401 76,269 3,701.201 

10 14 76 11 8 76 11 18 6,280,792 Q,514 3,105.121 

12 8 76 12 26 76 1 17 2,658,936 273,393 2,962.516 

11 12 16 12 4 16 12 76 3,440,101 106,623 2,890,915 

10 31 79 12 21 79 8 80 3,878.101 908.481 46.214 

12 24 79 1 15 80 1 80 3,548,162 40,192 1,998,956 

7 2 80 7 23 80 1 80 2.358.898 22.354 1,591,763 

4 4 72 6 16 78 7 18 1,953,334 120,873 436,575 

8 7 19 7 3 79 1 80 2.621,494 646,382 21,356 

1 21 80 8 19 80 8 80 2.298,812 344,399 1,099,599 

9 20 80 10 10 BO 10 80 2.112.704 18,151 404,_ 

8 24 80 9 15 80 9 BO 1,851.237 298,252 609, 734 

4 8 81 5 2 81 9 83 205.016 1,828 55.690 

5 14 81 6 8 81 9 81 237,111 2.568 225, 179 

8 3 81 8 2S 81 9 81 1.851,063 81,173 663,005 

10 7 81 10 28 81 11 81 1.634,163 13,809 1.030.556 

12 5 81 1 1 82 1 82 2.321,831 25,551 598,EIl3 

6 10 82 1 8 82 1 82 1,818,070 62.258 24.005 

3 7 83 3 31 83 1 83 2,437,614 28,022 953,425 

fCDNFTiJENT I A l 
\.. PET 040860 

CONFIDE-NTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069607 

CA1069607 



Site Identifica1lon 

I Field Well 

I Number Status 

Producing = P 
Abandoned - A 

Walerlnj. = W 

101 P 

102 P 
103 P 

104 P 

106 P 
107 P 
108 P 

109 P 
110 P 

111 P 

112 P 

113 P 

114 P 

115 P 

116 P 

I·· . Culebral 

Eatacion 

1 P 

2 p 

Ip:: o.:! 
Yulebra 

Eatacion 

1 P 

2 P 

3 P 

I ='~t I 0.:1 
Yuca 

Estacion 

1 P 

2B p 

I 
Table A - 1 

Summary of Pre-Assessment Findings - Production Data I 
DeSCription of Production Stations and Well Sites =-: 

Milestone Dates Cumulative Plroduetlon * 
Spud I Completion I ProductlCl'l 011 I Ga:; I 

MMI 00/ VV I MMI 001 VV I MMI DDl YY Sa"..I. I Cubic I'eet 1 

E3 Blank If not available * to June '10,1990 
Assumed data 

12 19 82 1 19 B3 1 83 1,858.525 14,798 

4 5 B3 5 1 83 5 83 2.037,174 ~134. 7'67 

10 31 85 11 21 85 12 85 1.009,686 6.201 

2 13 86 4 2 88 .. 86 612.921 10.564 

... 20 86 6 14 88 6 86 931,8118 19.760 

10 31 86 12 12 86 1 87 611,973 :27.489 
e 4 87 7 2 87 9 87 922.533 4.984 

7 3 87 8 14 87 8 87 718,794 9.631 

10 1 87 " 10 87 11 87 766,873 6,102 

2 13 88 3 17 88 3 88 767,451 18.156 

3 18 88 4 15 88 4 88 573,rm 3.838 

4 16 68 5 16 88 8 811 m,78S 178,810 

8 3 9Q 10 10 9Q 10 80 

7 8 90 8 " 9Q 10 9Q 

11 17 90 12 13 90 12 90 

110 110 

388.626,889 47,05<1,237 

28.2 18.9 

I 
.-

Water 
Bamtt. 

230,211 

2'9.216 

506,350 

518.478 

852.005 
8.092 

118,433 

330,891 

142,855 

10.480 

537,775 

128.789 

110 

214,_,652 

57.0 

• ~ 

I 
I 
I 
I 
I 

I lt1 81 73 11 30 73 31 I 81' 2,337,I02l 201,16S I 399.792\ 

I 
I 
I 
I I 81 181 n 

5 5 80 

5 t 85 

1 9 68 

I lol31l 70 

I 51 11 79 

8 25 n 101 

5 24 80 2 

5 21 as 8 

2 11 as 3 

F'lIIld Production 
ConceNion pereentage 

11 23 70 121 

8 10 79 121 

1 871 

I 
81 

85 

88 

I eol 
I eol 

452.7S21 

~~I 
0.2 

2,707.609 

856,Zl7 

552.:266 

3 

3.916,112 

0.3 

1,151,1701 
1.654,8211 

55.272 163,672 

2 2 

256,437 563,464 

0.1 0.1 

351,(69 1!6.621 

5.222 11.050 

47,272 1.439 

3 3 

403.$3 99,110 

0.2 0.0 

I CONFIDENTIAL 
PET 040861 

-- -

75.0:2:81 45.1831 

190.6221 603.441J 

I 
I 
I 
I 
.1 
,I 

CA1069608 

CONFIDENTIAL TREATMENT REQUESTED 

SONY - 04 CIV 8378 CA1069608 



I 
I 

Site Identification 

I I Field Well 

r Number Status 

I Producing = P 
Abandoned = A 

Waterlnj. = W 

I 3 P 

4 P 

5 P 

I 6 P 

9 P 

10 P 

I 12 A 

I I p:a:r I 2.:1 

Yuca·$ur 

I p 

I I p:a:tl 0.~1 

I 
Auca 

Est.:ion Sur 
Estacion Central 

I 1 P 
2 P 
3 P 

I 
4 P 
5 P 
6 P 
7 P 

I 8 P 
9 P 
10 P 
11 P 

I 12 P 
13 P 
14 P 

I 
15 P 
16 P 
17 P 
18 P 

I 19 A 

198 P 
20 P 
21 P 

I 22 P 
23 A , 

I 

I~ 

Table A - 1 
Summary of Pre-Assessment Findings - Production Data 

DeSCription at Production Stations and Well Sites 

Milestone Dales 

Spud I Completion I PrOductial 

MMI 001 yy I MML 001 yy I MMI 001 yy 

B Blank if not available 
Assumed dale 

0 JO 79 8 31 79 1 81 
9 5 79 11 2 79 12 80 

10 9 79 11 8 79 1 81 
12 31 79 2 3 80 

0 21 80 11 7 80 4 81 

6 23 8t 7 26 8t 

3 30 80 4 28 80 12 80 

Field Production 

Concession percentage 

111 171 791 121 241 791 11 I 861 

FHlld Production 

Concession percentllge 

2 15 70 3 29 70 4 75 
8 18 70 8 3 70 4 75 

10 2 70 11 12 70 5 76 
12 22 73 1 20 74 5 86 
1 'Z1 74 2 16 74 4 75 
2 24 74 3 14 74 4 75 

10 20 74 11 23 74 4 78 
4 13 74 5 1 74 4 75 
5 20 74 8 9 74 4 75 

11 1 74 12 5 74 11 n 
8 28 74 7 26 74 4 75 
8 8 74 7 8 74 4 78 
7 29 74 8 24 74 4 78 
8 28 74 10 29 74 4 78 
7 1 78 8 9 74 8 78 

11 3 74 12 13 74 4 78 
1 19 75 2 19 75 9 75 

12 18 74 1 14 75 4 78 
9 25 78 12 7 78 
3 20 79 4 19 79 9 80 
2 14 80 3 23 80 3 81 

78 5 78 

1 11 78 2 13 78 8 78 
8 21 78 9 16 78 

Cumulative Production • I 
Oil 1 

Banw. 1 

397,253 

814,840 

nl,660 

2.135,493 

6,068,691 

0 

'~I 0.9 

1.280.9691 

'-~I 0.1 

4,511,395 

764.789 
4,097,170 

4.31.998 
915,306 

2.2CI2.28t 
4,093.182 
1,528.218 
4.221,. 

~-4,962.226 
4,219481 
4,107.226 

4.032.218 
4.349.489 
8,772.331 
1~964 
7,725.908 

0 
641,620 

1,526,690 
7,642,184 
5,747,245 

0 

Gas 1 Water I 
Cubic Feet I 8arn!ls 1 

• toJune 10,1990 

4.3.666 245.003 

79,969 , 96. 7'60 

69.650 1.221.821 

296,823 64,010 

575, 706 924,124 

0 0 

'~·..:I 0.5 =..:1 0.9 

98,8851 1.252.5061 

.. ..:1 
0.0 ""~I 0.3 

25,719 359,869 

12.558 294,029 
J84,B73 290,729 
116,216 12,339 

14,755 1,446,525 
8.834 1,824,207 

30,820 223,644 

97,867 284,341 
114,:»4 2.245.873 
119,294 653,430 

360,576 573,583 

408.946 1.195,415 
360,576 573,583 
369,!m 2.207,504 
238,047 1,890,655 

1.136.560 470.963 
345,qz 1,051,297 

I,Dn,300 351,Xl7 

0 0 

SS,797 14,257 
220,949 194,898 

1.015.524 1.154,574 
838,219 397,512 

0 0 

(CONFIDENTIAL 
PET 040862 

CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

CA1069609 

CA1069609 



; Table A - 1 
Summary of Pre-Assessment Findings - Producti,on Data 

~~S~lte~l~d~en~t~~~~~'_n __ ~ ________________ ~D~e~~~'p~t~~~a~P~rod~U~~='~n~s~~=u~'on~s~a~nd~w~e~lI~s~ne~s~ __ == ____________ JJ , 

I Field Well Milestone Dates Cumulative ProdllctiQ'l • 

I Number S~tus 

Producing = P 
Abandoned = A 

Waterlnj. = W 

24 P 
25 P 
26 P 

AucaSur 

Esta:ion 

1 P 

2 P 

0.:\ 
I Rumiyacu! 

Spud I Completion 1 PrOductlal 
MMI 001 VYIMM] 001 VYIMMI DOl VY 

B Blank if not available 
Assumed date 

3 28 ~ 
7 30 90 
9 29 90 

I 11129180 

I 61 151 as 

5 23 ~ 8 
8 28 90 9 

10 ~ 90 11 

FIeld Production 

Concesaion percentage 

12 24 80 91 

8 26 as 81 

F'leId Production 

Conceuion percentage 

~ 

90 
90 

I 

I 911 

I 851 

I 

011 I Gas I 
e.".,. I Cubic Feet I 

• to June 10.1990 

1.165.702 ,,·gsal 

8O~'':1 
25 

7.364.249 

3.0 5.8 

1,147,5401 41,ml 

591.1091 64,3101 

,·,...:1 2 

1015. !i87 

0.0 0.1 

Water 
Ban.1s 

131., 

25 

17.842.207 
4.7 

1.332.9141 

2D4.8161 

2 

1,537.730 

0.4 

~ 
~ 
~ , , , 
-

r--------r----r-8T�-~'I-~-r1 -I1TI-~~I-~-rI-'O~I~I~~~I------,~--ms'Ir-------:·~~I------~-.~~I I 

Cononaco 

Estacion Cent,.1 

1 p 10 30 72 
2 P 11 11 83 
3 P 2 14 84 
4 P 7 11 84 
6 P 1 9 64 
7 P 3 31 64 
B P 5 14 64 
9 P 9 3 84 
10 P 12 3 64 
11 P 1 11 85 
12 P 9 14 85 
13 P 1 14 91 
14 P 2 23 91 

F' .. ld Production 

Conr:eAian perr:entage 

11 Z1 72 10 
12 21 83 12 
3 21 84 3 
8 11 84 9 

2 5 64 6 
5 6 64 5 
7 .. 84 7 

10 6 84 10 
1 5 85 1 

2 11 85 2 
10 4 85 10 
2 27 91 3 
3 3 91 3 

F' .. ld Production 
Concession percentage 

CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

I "'~I 0.0 

83 4.854 •• 
83 5,386.819 
84 4.200.397 
84 1.738.408 
84 335.970 
64 4.966.465 
84 3.7SSm 
84 1.484.498 
85 2,466,273 

85 2.605.054 
85 1.271.707 
91 
91 

I "·-~I 2.4 

1 

:~ 

0.0 

66.'775 
72.'042 
33.434 
12,416 
21.832 
34.259 
24.697 
10.359 
lB.805 
18.568 
10.140 

11 

321.327 
0.1 

1 

26.663 

0.0 

52.058 
1.177.736 

6S8,B92 
60.913 
18.790 

396,922 

969.191 
268,318 

1.087.172 
101.318 
230.189 

11 

5.021.499 
1.3 

I 
I 
I 
I 
I 
I 

I CONFIDENTIAL 
" PET 040863 
\... ----

I 
I 

CA1069610 

CA1069610 
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I 
I 
I 
I 
I 
I ~ 

II 
I J 

I 
I 
I 
I 
I; 

I 
I 
I 
I 

Site Identification 

I Field Well 

I Number Status 

Producing = P 
Abandoned = A 

Waterlnj. = W 

Dureno 

P 

0.:1 

I ProjectSummaryl 

Stations 22 

W.a. 325 

Projec:t 347 

I Projec:t "l 1 00. 0 I 

Table A - 1 
Summary of Pre-Assessment Findings - Production Data 

Deseo . n of Production Stations and Well Sites 

Milestone Dates Cumulative Productim * 
Spud I Completion T Productial Oil I Gas I Water 

MMJ Dol yy I MMI 001 yy I MMI Dol yy Barrels I Cubic Feet T B_ls 

B Blank if not available * to June 10,1990 
Assumed date 

373, 7331 

Number of _118 hamg production data. 298 298 298 

Tat. production of lI .. kIL 1.m.58O,906 248.858.169 376, 7tlII,713 

921 

l
-CONFIDENTIAL 

PET 040864 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069611 
! 

CA1069611 



Table A - 2 
Summary of Pre-Assessment Findings - Environmental Data 

Site Identification 

Field 
Number 

Producing = 
Abandoned = 

Water Inj. = 
See footnote tor heading definltJons. 

Lago Agrio 
Eat.cion Centr II 
e.ta:ion Norte 

1 1 1 

2 1 1 

3 1 I 

4 1 I 

5 1 1 

6 1 1 

7 1 1 

8 1 1 

9 

9B 1 1 

10 1 1 

lIB 1 1 

12 1 1 

13 1 1 

14 1 , 
15 1 1 

16 1 1 

168 

17 1 1 

18 1 1 

19 1 1 

20 1 1 

21 1 1 

22 1 1 

23 1 1 

24 1 1 

25 

26 1 1 

27 1 1 

28 1 1 

29 1 1 

30 1 1 

31 1 1 

32 1 1 

33 

34 

35 

37 

11.4 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

, 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

WellsilEJ 

Worlcovars 

90 I 91 I 92 I 93 

Number bot ye.,. 

225 
400 1 

90CI 
375 

200 , .... 
420 

240 

225 1 

378 1 

H50 1 1 , .... , 
200 1 

225 
1200 

330 

225 

200 

600 1 

225 

7&4 1 

400 1 1 

270 1 

300 1 

225 
378 

225 1 

100 1 

Spil Record 

r 1973-90 Salls \ 

Number I Volume 
ofS~ e-Ia 

See lpill rwQ)rd br dltaiI. 
Teilli. emude .cationl. 

16 1214 
1 50 
1 50 
1 30 

2 4 

I 15 

2 103 

1 25 

1 4S 

1 15 

1 15 

1 50 

2 4S 

2 63 

1 3 

1 80 

2 40 

• 
CA1069612 

CA1069612 
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I' ! 

I , 

I t 

I ; 
I , 

I j 

I t 

I ~ 

I 1 

I 
I ~ 

I 
, 

I J , 

I 
I 

Table A.;.... 2 
Summary of Pre-Assessment Findings - Environmental Data 

I Site IdenliftcatiOn I Data From Ecuadorian De2l of NaliCl'laJ H~drocarbons ] WellsilB SpiH Record 
(Data colleClBd in 1987) Workowrs {1973-9O SjJlUs~ 

Field I Data I Site Condition I Adjacent Land Use I Pit SiZe .1 90 I 91 I 92 I 93 L Number I Volume 

l Number I Available I 1 I 2 I 3 I 1 I 2 I 3 I 4 I m2 I Number I7f year. of Spill. Banels 

Producing = 
Abandoned = 

Waterlni· = 

Parahuacu 

EshM:ion 

1 

2 

3 
4 

5 

See footnote for heading definitions. 

1 

2 

1 

See spill record br detail. 

Totals elCduOe stations, 

1 4500 

1 20 

1 16 

~I :U=_::::'~t+I---,...::..:t-1 -.-;~+I--1-~I~~I---'-~t-1 ...;~+I-~+I--1-~I~~I----"'~11 ~I ~I ~I ~I 45361 

Atacapi 

EshM:ion 

1 1 1 1 352 

2 1 1 1 240 1 , 40 
3 1 1 1 128 

4 1 1 1 625 1 , 
5 1 1 1 378 

6 

6 401 
1.8 

Guanta 

ES1acion GUinta , 1 1 450 

2 

3 1 

4 1 

5 1 

6 1 

7 2 
8 1 

9 

I P~:~t 1 2.:1 ~I ~I ~I ~I ~I ~I ~I ~I ~II ~I ~I ~I ~I " 4501 

/ CONFIDENTIAL 
I, PET 040866 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069613 

CA1069613 



-
Table A - 2 

Summary of Pre-Assessment Findings - Environmental Data 

She identification 

Field 
Number 

Producing = See footnote for heading definitions. 
Abandoned = 

Water In). = 
Aguarico 

Estacion 

AG, 

AG2 
Ag3 
AG4 
AG5 
AG6 
AG7 
AGe 
Aas 

AGIO 

I I , 
1 , , , , , 

1 1 , 
1 1 1 
1 , 1 
1 1 1 , , , 

100 1--
64 , _.-

100 

225 

100 
150 
64 , 

'000 

, 
2SO 

2 204 

I 3 

1 5 

I -
I~ 

~ 
t 

I ~ ..::Pc::::_::.nt::.nt4�-----;:..:.~+I---,00-=8~1-38.=.31-1-38-=3~1-25.:.2+-1---.;,~~1-50..:.4+-1--:~~1-.:.~+-1---,00~811 ~I- ,~I ~I ~I 4621 , 

Shushufindi 

Estacion Norlll 

Estacion 

Eat.cion Sur-Q 

Eatacion c.nrrll 

856 I 

B57 1 

B59 , 
6' , 

B62 1 
B63 , 
B64 , , 
,11.65 , , 
B66 , 
AS7 

68 

69 

70 

71 

WIW, 
WIW2 
WIW3 
WIW4 
WIW5 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

, 1 
1 1 

1 1 , 1 , 1 , 1 

1 , 
1 1 

1000 , 
900 1 
100 1 1 

64 1 

38 
800 1 

'00 
,00 , , 
900 

, 
, 

1 , 1 

1 40 

5 SIS 

I 1 60 
i 

~ CONFIDENTIAL 
J PET 040867 ~ 

CA1069614 

, , 
., , , , , 
I 
t 

CA1069614 



I Table A - 2 
Summary of Pre-Assessment Findings - Environmental Data 

I Site Identification I Data From Ecuadorian Deel of Natiooal H~drocarbons I 
~Data colleC18d in 1987) 

I Field J Data I Site Condition I Adjacent Land Use I Pit Size I 
l Number I Available I 1 I 2 I 3 1 1 l 2 I 3 I 4 I 

Producing = 
Abandoned = 

Waler Inj. = 

See footnote for heading definitions. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

WIWS 

Wrw7 

WrwB 

Al 

1<2. 

A3 

A4 

AS 

AS 

A7 

M 

M 

Al0 

All 

AI2 

A13 

S14 

B15 

S1sa 

SIS 

A17 
AlB 

A19 

f<2.O 

1<2.1 

A22 

A22S 

A23 

A24 

A25 

A26 

A27 

A2B 

A29 

A30 

831 

832 

A33 

A34 

A35 

836 

A38 

1 

1 

1 1 

I I 

1 

1 

1 I 

I 

1 I 

1 

1 

I I 

I 

1 

1 

I 

1 I 

1 

1 1 

1 1 

1 

I 1 

I 

1 

1 , 1 

1 

1 

1 

1 

1 I 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

1 t 
1 1 

1 

1 

1 1 

1 1 

1 

I 1 

I 

1 1 

1 1 

1 

1 1 

1 1 

1 1 

I 1 

1 

1 I 

1 

1 

1 1 

1 

I I 

1 1 

1 1 

1 

1 I 

1 1 

1 1 

1 1 

1 

m2 j 

100 

100 

100 

64 

200 

64 

80 

225 

100 

80 

100 

180 

400 

500 

120 

80 

100 

64 

64 

80 

64 

100 

64 

64 

64 

100 

100 

WelisitB 

Workovers 

90 I 91 I 92 I 93 

Number by year. 

I 

I 

1 I 

1 

1 

1 

1 

1 2 

1 1 

1 

1 , 

2 2 

1 

1 1 

SpiD Record 

. (1973-90 Spills) 

Number I Volume 

of Spill. Banels 
See .piIl record lor detail. 

T Cltaia exctude stations. 

I 30 

1 1 

1 500 

1 10 

"--CONFIDENTIAL 
PEl 040868 

CA1069615 

CA1069615 



Table A - 2 
~ 

Summary of Pre-Assessment Findings - Environmental Data IJ 
I Site Identification I Data From Ecuadorian Deet ~ National Hydrocarbons I 
I 
I 

Field 
Number 

Producing = 
Abandoned = 

Water In). = 

A39 

A4t 

A42 

A42B 
A43 

A44 
68 

A45 
A45B 
~ 

A48 

B49 

A50 

851 

B52 
B53 

B54 

B55 

Sacha. 

Ea1acion Sur 

Estacion Central 

Est.:ion Norbt 

Estacion Norbt 2 

WIWI 

WIW2 

WIW3 

WIW4 

WIWS 

WIWS 

1 

2 
3 

4 

6 

7 

8 

9 

10 

( Data colleC1ad In 19871 

I Data l Site Condition I Adjacent Land Use I 
I Available I 1 I 2 I 3 I 1 I 2 I 3 I 4 I 

See footnote for heading definitions. 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 , 1 1 

1 1 1 

1 1 1 

I I , 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Pit SiZe J 
m2 J 

64 

lOCI 

64 

80 

64 

eo 

64 

100 

100 

80 

64 

64 

64 

60 

64 

1000 

64 

WellsilB 

woncovers 
90 I 9' I 92\ 93 
Number by year. 

1 

1 

1 

1 

1 

'J Spil Record 

J 1973-90 SPlls) 

...... -., .. _ IJ Tot •• elll:lude ltationa. 

NUmberJ VOlume 
ofSpilla S.,.." 

1 

4 

13 

4 

, 
5 

1 

6 

1 

2 

6 

1065 

554 

60 

60 

101 

30 

ISO 

5 
leo 

IJ 
IJ 
Ij 
Ii 

I~ 
- / 

I-
r 
I-

1 3 58 

I' CONFIDENTIAL r 
PET 040869 

CA1069616 

CA1069616 



Table A - 2 II 
I.~ 

Summary of Pre-Assessment Findings - Environmental Data 

I Site Identification I Data From Ecuadorian D~t of National Hydrocarbons I 

I 
I' 
I 
I~ 

11 
• 

1-
I.~ 
I, 

I 
I 
I, 
I 
I· 
I 
I 
I 
I" 

I 
I 

( Data collected in '987 ) 

Field J Data I Site Condition 1 Adiacent Land Use 1 
Number 

Producing = 
Abandoned = 

Water Inj. = 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

as 
36 

37 

38 

39 

40 

41 

42 

43 

44 

4S 

46 

47 

46 

49 

50 

51 

52 
53 

54 

5!1 

I Available I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

, I 2 I 3 I '1213[41 

See footnote for heading definitions. 

1 1 

1 1 

1 1 

1 1 

1. 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 I 

1 1 

I 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Pit Size J 
m2 I 

64 

80 

HlO 

64 

100 

100 

64 

64 

64 

64 
64 

100 

64 

100 

100 

64 

64 

64 

36 

64 

64 

600 

80 

64 

64 

1000 

64 

1000 

36 

WellsilB 

Workovars 

90L 911921 93 

Number by year. 

1 

1 

1 

2 
1 

1 

1 

1 

1 

1 

1 

1 

SpiU Record I 
.i'973 -SO Spills) , 

Number 1 Volume 

of Spills Bamlls 

See spoil record lor detllli. 

Totlis eXClude stations. 

9 517 

1 4 

7 115 

3 18 

4 327 

5 263 

6 78 

2 40 

1 12 

2 as 
2 8 

2 7 

1 30 

3 23 

1 228 

2 4J 

2 33 

1 10 

1 15 

1 30 

1 200 

1 '5 
1 50 

1 40 

1 50 

, 40 

2 70 

CONFIDENTIAL 
" PET 040870 

CA1069617 

CA1069617 



~ 
Table A - 2 

Summary of Pre-Assessment Findings - Environmental Data II 
Site Identification 

Field 
Number 

Producing = 
Abandoned = 

Waterlnj. = 

See footnote for heading definitions. 

56 1 1 

S7 

58 1 I 

59 1 1 

60 1 1 

61 1 1 

62 1 1 

63 1 1 

64 1 1 

65 1 1 

66 1 1 

67 1 1 

68 

69 

70 1 1 

71 1 1 

72 1 1 

73 1 1 

74 1 1 

7S 

76 

n 1 1 

78 1 1 

79 

80 1 1 

81 

82 1 1 

83 

84 

85 

86 

87 1 1 

88 1 1 

89 1 1 

90 

91 1 1 

92 

93 1 1 

94 1 1 

95 1 1 

96 

97 

98 1 1 

99 1 1 

'00 , , 

CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

84 

36 

400 

36 

1500 

36 

400 

64 

1000 

100 

1500 

1000 

900 

1000 

1500 

1 lC100 

lC100 

1000 

1000 

80 

100 

1000 

2500 

1500 

Wel/sile 

Workovers 

90191192193 

Number by year. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Spil Record 

J 1973 -90 Splls) 

Number I Volume 
ofSpIlla s-ts 

See lpill record br detail. 

Tat .. e)lCjude Wdion •. 

1 50 
1 8 
4 so 

5 142 
1 1 
2 270 
2 80 
1 5 

1 2 

1 50 
1 SO 

1 10 

5 95 

1 200 

2 250 

i 1 300 

II 
I 
i 

I. 
I~ 
I~ 
IJ 
II 
• 
I .. 
I, 
• 
I 
• 
I .. , 
., , , 
., , 
I 

( CONFIDENIIA 
. PET 040871 

L I - --- ---- ---

CA1069618 

CA1069618 



I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I-

Site Identification 

Field 
Number 

Producing = 
Abandoned = 

Water Inj. = 

101 

102 

103 

104 

106 

107 

loa 
109 
110 

III 

112 

113 

114 

115 

116 

120 

36.9 

Culebra 

Table A - 2 
Summary of Pre-Assessment Findings - Environmental Data 

Wellsile 

Workovers 

90191192193 

Number bv year. 

See footnote for heading definitions. 

1 1 1 2500 

1 1 1 2500 1 

1 

1 

1 

1 

SpiH Record 
( 1973 -90 SjllUs~ 

Number I Volume 

otSpilla Bamtls 

See spiU !eClCrd br detail. 

Totals exclude stations. 

sol 

Estacion 

I I I I I I I I 
1 

2 f---:.--4---+----+---i---+--t--+-+--t--------t11 I 11 I I 11 "I 
I Count 

0.:1 ~I ~I ~I ~I ~I ~I ~I ~I : Percent t---==::.......-----=+----:.t-+--=-~_=t-+---=-I__t_--..,;+_--~~II ~ I ~ I ~ I ~ I 1\ 401 

Yulebra 

Estacion 

I I I I I I I I I 1111 I I I I I 
2 

3 

0.:1 ~I ~I ~I ~I ~I ~I ~I ~I ~II ~I ~I ~I :1 01 01 

Yuca 

r-~~~Bon ---+-+1 1-+-1 +-+1 1--+-1 +-+1 1--11111 I I 1 ;1 .:1 

CONFIDENTIAL TREATMENT RE'buESTED 
SDNY - 04 CIV 8378 

CA1069619 



Table A - 2 
Sur"mary of Pre-Assessment Findings - Environmental Data 

I Site . Identification 1 Data From Ecuadorian De~l of National H:tdroc:arbons 1 Wellsi18 Spin Record 

I 
I 

(Data coUeC18d in 1987) 
Field J Data I Site Condition I Adjacent Land Use I 

Number 

PrOducing = 
Abandoned = 

Waterlnj. = 

Z7 

B.3 

AucaSur 

Estecion Centr II 
1 

2 

3 

4 

6 
7 
B 

9 
10 

11 

12 

I Available 1 

I 

~I 

, , , , , 
1 

1 
1 
1 

1 

1 

' 1 2 1 3 I 1 I 2 I 3 I 4 I 

See footnote for heading definitions. 

I I I I I I I 

~I ~I ~I ~I ~I ~I ~I 

1 1 

1 , 
1 , , , 

1 1 

1 1 

1 1 
1 1 , 1 

1 1 

1 1 

WOI'1«MItS 

Pit Size J 90 I 91 I 92 I 93 

m2 J Number by year. 

II ~I I I I 

I ~I :1 :1 ;J 

II I I I I 
~II ~I ~I ~I Ij I) 

120 

BO , 
'296 

36 
40 

BO 
120 

60 
60 
80 , 

11973-90 SplUs I 

Number I Volume 
of Spill, Banwll 

10 1 

01 

, ~ 

r 
r: , 
~ , 
r 
r 

~~~~;~-~+~-==_-==_-==~4;~'.~+~-==_-=~~~~=_~~~~-=~u-==~T:=~~~~~-~~~-=~~'t=~~~~~-==_-=~~'I-,:'I~,:TI~~~I--]~--~lTI--~~~@:: 
13 1 
14 1 

CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

CONFIDENTIAL 
~ PET 040873 I) 

CA1069620 

CA1069620 



Table A - 2 
Summary of Pre-Assessment Findings - Environmental Data 

I Site Identification I Data From Ecuadorian DeEl Of National H:z:drocarbons I 

I 
..,. 

I 

• I, ~ 
It 
I~ 

II 
'14 

, 
'J 
11 
Iii 

I" 

(Dara collected in 1987J. 
1 Field J Data I Site Condition I Adjacent Land Use I 
1 Number I Available I 11213111213141 

I P:'~t! 

Producing = 
Abandoned = 

Water Inj. = 

J 

4 

5 

6 

9 

10 

12 

~:I 
YucaSur -

I p~:tl 0.~1 
Auca 

Estacion Sur 

Estacion Centr III 

I 

2 
J 

4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 
16 

17 

18 

19 
19B 

20 
21 

22 
23 

~I 

~I 

I 

1 

1 
1 
1 
1 
1 

1 
1 
1 

1 
1 
I 

1 

1 

1 

1 

See footnote for heading detinbions. 

~I ~I ~I ~I ~I ~I ~I 

~I ~I ~I ~I ~I ~I ~I 

1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 

1 I 

1 1 
1 1 

1 1 
1 1 

1 

1 

1 
1 

1 1 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Pit Size I 
m2 I 

~II 

II 

~II 

400 

100 
100 

400 

200 
100 

1600 

200 
80 

80 
100 

Wellsite SpiU Aecord 
Wor1<OII8rS ( 1973 -90 SplUs) 

90 1 911921 93 Number I Volume 
Number by year. ofSJ)iIIs BIU'l8I • 

1: I ~I 

I 

~I ~I 

1 

1 

1 
1 

1 

~I 

~I 

1 

See .piII reoord b, detail. 
Totllls eXClude stations. 

~, 1\ sao 1 

~I 01 01 

J 115 -

10 J42 

2 1005 

2 10 

1 15 

2 225 

1 7 
1 30 

1 80 

1 30 

1 1 12 

1 50 

( CONFIDENTIAL 
PET 040874 

CA1069621 

CA1069621 



Table A - 2 
Summary of Pre-Assessment Findings - Environmental Data 

Site IdentificatiOn 

I Counl 

Field 
Number 

Producing = 
Abandoned = 

Walerlnj. = 

Dureno 

I ProjectSummaryl 

Slatione 22 

W.ua 325 

P~ject 347 

See footnole for heading definitions. 

Total weBsi1as with DNH data - by data paramet ... I 
2021 loel 591 331 541 891 161 431 1701 

Extracted from p .. centage 01 wells wilh DNH data (3)2). I 
Project % 100.0 1001 521 291 161 271 441 81 211 

Sile Condition 

1 = No splls evident, site levelled and gravelled, 

drainage system in placa. 

2= 

3= 

Oil 811m around wellhllld, site levelled, sand 

COIering existing spits. 

Extensive spils on weBsile. evidence 01 spils 

off-sile. 

Adjacant Land Use 

1 = VIrgin a secondary grONth faest 

2 = VIrgin faeSl and plantation 

3= 

4= 

Virgin faest, plantation, rivelS, streams and 

natural depl8ssions. 

VlI'gln faest, rivers and streams. 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

841 

·Wellsi. 

WorkOYWS 

90 I 91 I 92 I 93 

Number bv yelll. 

Spil Record 

. ( 1973 -90 SplUs ) 

NUmberJ VOlume 
ofSpiU. Ban.1I 

~ .. epilllllcord for de'-il. 
Tal •• elCdude Itdonl. 

CA1069622 

CA1069622 
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00 
Zz 
-<"'Tl 
'0 Om 
~z 
0-1 
<5> 
())r 

W-I 
Q:l;;o 

~I 
-I I 
:s:: 
m 
z 
-I 
;;0 
m o 
c 
m 
CJ) 
-I 
m 
o 

0 » ...... 
0, 
0) 
co 
0) 
I',) 
W 

,,'. 

Field/Area 

Ordered 

Alphebolicalll' 

Aguartco 

Aguarico 

Aguarlco 

Aguarlco 

Aguarlco 

Aguarlco 

Aguarico 

Total 

Aguartco Rivar 

Aguarlco Rivar 

Aguarlco Rivar 

Total 

Alacepl 

Total 

Auca 

Auca 

Auc. 

Auc. 

(-~ Au<:a 

'-00\ Au<:a 

Im z \ Auc. I --I"'T1 

Od' Auce 
-l=" m I Auca 
OZ, 
c::o --II Auca 
-.J ...... 1 

en»- .. ,", 
) 

- -
Location 

Ordered 

NlnIericallv 

8 

4 4 

4 6 

4 4 

8 5 

9 11 

25 6 

0 
8 

7 

6 

D1 
2 5 

0 
Centrel Sta. 5 

Cantrel Sta. 2 

Centrel St .. 2 

Cenlrel Sta. 10 

CentralS". 6 

Cantrel St-. 3 

Cenlrel Sta. 12 

Cenllel 51 •. 2 

Cenllel 51 •. 2 

Central 510, 2 

ii -- _ .......... 
Table A - 3 
Spill Record 

SpiU 

Looation 

M."rialor 

EqIIIP!I."t l,I"d 

Ioci.~up 

... - - .. .. 
NelU,aI Commonts 

~"IIIt1:e Aree Allected or 

Affeeled by Spill Ceuao 01 SpiU 

Note : Records were obtained .rom Department of National Hvdrocarbons and PElROECUADOR files. 

16 89 250 0 250 Flowline Sand Soli Sabotage 

30 77 4 0 4 Pit Fallura Nol AYeilabio Soli None 

7 n 8 

11 80 200 0 200 Flowlin. Bumt SoU 1 Ha 

2 77 3 0 3 Flowlina Sand Water/Soli Enla .. d Slrallm 

10 75 5 5 0 Flowlin. Vacuun Truck Soli Greder Cut Flowlina 

16 n 100 011 Filtration From Pit to Slrallm 

~ 

23 76 610 498 112 Tank Nol AYelleblo Watar/Soll Tank Overflow Into Rivar - Diesal Fual 

5 79 4,725 0 4725 PIPIIllna DlIPllralon Wale, EnleNd River 

8 87 100 0 100 RIo Aguarico NoM NOIKnown Trunk Una 

15,4351 

22 89 40 Stladngillthil Ilra. Indlc .... \tIaI .~I"lell!.'~ <:1I,r,.llli).l"lol.vellabie. ToJ-l. for r!ICIIY.rad .plN and nelspillarathereb,a nol oalculated. 

DQ] 

5 76 3 0 3 Tank Not Ayellablo SOU Chack VaNe fellure 

13 84 100 80 20 Flowline BumllBudad Water Into Smoll Strellm 

13 84 100 ' ://:'[l!{.')i'}(·':: ',:>::. 

2 84 10 0 10 Flowline Bumt Water 50m2 

9 85 49 

11 89 50 35 15 Flowline Vacuun Truck WeterJSoII flowed Inlo loka al CIlmP 

16 89 12 0 12 Flowline BumVAbeorbanle Soli Unoblo 10 Recover 

11 90 5 

24 90 

25 90 12 



CJ)O 
00 
Zz 
-<"'Tl 
'0 Om 
~z 
0-1 
<» 
())r 

W-I -....J::u ())m 

~ 
:s:: 
m 
z 
-I 
::u 
m o 
c 
m 
CJ) 
-I 
m 
o 

Field/Area 
Ordered 

Alphllbetic aUy 

AuclI 

Auc. 

, AuclI 

Auc. 

Auc. 

Auc. 

Auc. 

Auc. 

Auc. 

Auc. 

Auc. 

Auc. 

Auc. 

Auc. 

Total 

Auc.Sur 

Auc. Sur 

Auc.Sur 

Total 

Cononaco 

Total 

CUlebrll 

Tolal 

Location 
Ordered 

Nlnlerlclllly 

South SIll. 

1 

1 

2 

2 

6 

8 

8 

12 

13 

14 

16 

17 

20 

SIll. 

SIll. 

3 

" ('") 2 
'ljO 

1m2, 
' -j""TJ ...... ' 
i ot:::I' 
I~m 
102 
i CO-j' 
I '-J ...... 
,. '-J:l:> 

I 

Table A - 3 
Spill Record 

~p.d .. M.rial oi • Nllu'aI . 

...... ~~n ·E~ipri~~q .. ~ .. Rofouil:_ 
1rl~~1IP An~dtiv Spill 

Are. Affected or 

CIIUse 01 SplU 

Note: Records were obtained from Department of National Hydrocalbons and PETROECUADOR files. 

11 9 76 5 0 5 Vlltve Fllliure Sand Soli Nol'III 

11 18 82 1.000 0 1000 Trunk Une Bumt SOU Unll Brellk 

10 12 89 5 

2 4 77 fl 0 8 flowline Sand SoD PllIlIom 

2 24 90 4 2 2 flowline Abeorbllnta lIInd'SoU PIIIt 01 Plantallon 

3 29 90 15 

9 2 81 25 0 25 PH Nol'III SoD Nol'III 

4 28 84 200 ISO SO Trunk Un. Extellng Sol SoH SOm2 

9 15 89 7 3 4 Flowline Sand SOU Une Accldenlly Opened 

10 3 82 30 0 30 Flowline Buml Weter Flowed InIO Flo T1putinl 

2 6 78 80 0 80 PH FlIIlure Buml Wllter/Soll Enle",d Small Slrell11. 

11 27 n 30 0 30 PItF.aure Buml W.ter/Soll Ente",d Sm .. Stream 

2 25 90 12 

30 90 50 0 SO Flowline Bum. W.terfSoU Buml Co .. fllnt.lIon, Entered Slrllllm 

CB I 1,8111 

11 3 84 80 

2 15 90 50 35 15 FIowllnll VacUlnl TruCk/Sand W.ter/SoH Flowed Into Lake III CIimP 

11 3 84 36 

0 I 1461 

3 7 84 500 o 500 PH Eroelon Bum! 

0 D@ 

10 21 84 40 

0 ~ 
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Ordered Ordered 

AJph abelk: ally Nlmerica/ly 

Quarlla 4 

Total 0 
logo Agrlo Central Slo. 4 

lago Agrlo Central Sla. 12 

logo Agrlo Central Slo. 4 

logo Agrio Central Sto. 5 

lagoAgrio Central Sto. 6 

lago Agrio Central Sto. 8 

lago Agrio Central Sto. 9 

logo Agrlo Central SIa. 11 

logo Agrio 2 10 

lago Agrio .. 8 

lego Agrio 4 10 

logo Agrio 7 

lago Agrio 7 12 

lago Agrio 8 10 

logo Agrio 8 4 

lago Agrio 11 5 

logo Agrio 118 4 

lago Agrio 13 3 

lago Agrio 15 10 

lagoAgrio 15 4 

\ lego Agrlo 17 7 
n' 17 4 . -0 0, lago Agrlo 

I m Z , lago Agrlo 21 5 
. -fll 

8lagoAgrio 23 9 
-0 ' 
1 p m lago Agrio 24 10 
10Z 
- ex:>-f 
1-..1-
I ex:> >:>', 

" -

... _ .. .. - ..... --
Table A - 3 
Spill Record 

SpiU t.ialerlal or : Nlltural 

lI)Oat!cln' ~qlli;'.~~ ~"d .' ~fOurc:. 
.' . 'In ~N1UJ:) • . .... MII~~d by Spill 

.. -
Commenl. 

Area Allected or 

Cause 01 SplU 

-
NOla: Records were obtained from Department of National Hvdrocalbons and PETROECUADOA files. 

25 87 450 

~ 

3 75 4 0 4 PitDraln~ NolAvdabie SOU Workel8 Opened Pit Drainage 

12 75 30 

5 76 6 0 6 flowline Not Available Soil Damaged Valve 

12 76 27 0 27 Tank Not Available SOU Valve left Open While Filling - Diesel Fuel 

t7 76 41 

14 77 2 0 2 PIlllP Fallure Sand SOU 100m2 

8 79 5 

17 79 9 6 PumpHou .. ExllIJng SOU SOU 7m2 

22 76 30 0 30 Valve Failure Not AvaUabIe SoWegetllllon Valve 'dure on Tank 

23 77 3 1.5 1.5 FIowUne ExlI""g Soli/Sand SOU 20m2 

3 77 0 FIowUne Exlltlng Soll/Sand SOU 20m2 

6 77 15 0 15 Pit Failure Not AVailobie Woter/SoU Overflow From Rain 

24 76 15 • 

26 76 3 0 3 Flowline Not Available SOU Collo.ion 

77 Pit Full 01 Oil - Waler Overflowing During Rein 

18 76 25 0 25 Flowline Exllting SoIVSand SOU Grader CuI Flowline 

77 Platfom Covered Whh Oil 

24 78 45 0 45 Tank Exllting SOU SOU Accidental VliNe Opening 

8 76 15 0 15 Pit Pit Filled SOU Flhratlon Frcm Pit 

77 Pit Full 0' all - Walar Overflowing During Rein 

27 79 15 0 15 Flowllnll Not Available Soli Planl"ollll & Fame 

77 

2 79 25 18 7 Wellhaad Oravel/EXlating SoU Waler/SoU Entered Stream 

8 79 3 0 3 Flowilna Exlltlng Soli Water/Soli Entered Small Stream 

29 77 3 2 Valve Failure Exlltlng SoIVSand Soli 200 m2 on Platform 
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° (J) 
<D 
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N 
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Field/Area Location 

Ordered Ordllred 

Alphabetlcaly Nim eric ally 

Lago Agrlo 25 

Lago Agrlo Cenlral Sta. 

LagoAgrio Cenlral Sta. 

LagoAgrio Cenlral Sta. 

Lego Agrlo Cenlral Sle. 

Lago Agrlo Cenlral Sla. 

Lago Agrlo Cenlral Sle. 

Lago Agrlo Cenlral Ste. 

Lago Agrlo Central Sta. 

La.., Agrlo North Sta. 

La.., Agrlo North Sla. 

Lago Agrlo 

Lago "goo 8 

Lego "grlo 18 
" Lago Agrlo n 20 

Lago Agrlo 
'-00 21 Im::z 

lago Agrlo ' -l." 22 

Lego Agrlo 1 08, 23 +:-ml 
La.., Agrlo OZ! 26 

o:>-l 
La.., Agrlo -...I- 26 

La.., Agrlo 
,to ;x:. 

26 r-

Tola! 

Parahuaca Sla. 

Parahuaca 

Perahuaca 4 

Perahuaca 5 

Total ... ..... ... 

Table A - 3 
Spill Record 

Spill Materlillot N'~III 

~~'~u..d ~fQUll:;' 
k.8!.t";;"i AffeQled bv Spill 

Comment. 

Area Alllctid or 

Csunof SplD 

Note : Records were obtained from Department of National Hydrocarbons and PElROECUADOR files. 

6 7 77 80 0 80 Pit Falure Sand Soil UnundPit. 

8 6 82 60 0 60 PIt Bumt Soil Around wa.h Tank 

12 t9 82 10 5 5 Flowline &tIling SOU Soli 300m2 

10 31 83 800 0 800 Pit None None Into Pit 

12 21 87 40 

4 3 88 50 

3 21 89 10 5 5 Flowtlne &tiling Soli SoU 300m2 

3 25 90 60 40 20 flowline VacUIm Truck Soil 200m2 

3 29 90 60 40 20 flowline VacUIm Truck SOU 200m2 

5 20 81 50 0 50 PItFaBure Bumt WatarfSoU Ente",d RIo Te Te Ve 

? 5 0 5 FlowUne &tiling Sol SOU 300 lined? Metre. 

9 82 50 20 30 Flowline Bumt Weter/SoU 600 m2. Flowed Into Stream 

21 81 too 0 100 Trunk line aulllt SoU 1 H. 

4 77 Pit Fun of Oil - Weter OIIer1lowtng During RaIn 

2 24 90 50 

8 5 81 20 0 20 WeUhead &tiling SoH SOU Half of Locedon 

4 77 Pletfom & Surrouncings Covered With OU 

8 17 86 60 35 25 Flowtlne VacUIm Truck SOU 200m2 

9 9 86 20 

4 77 'Considerable Spill" 

9 29 86 20 0 20 Road Ace ... &tIling SOU lanQ'Soil 1 H. 

I 461 I 1 AA71 
~ 

11 24 81 200 200 0 Tank VacUIm Truck None None 

4 8 79 4,500 2300 2200 Flowlin. Extatlng SOU Water/Soil Enle",d 5lrlsn. - .. Iem. 

24 88 20 

16 81 18 0 18 Not Avalable Ext.1In 9 Soll/Sand Soil 100m2 

OJ 14.7361 ... ... ... ~ .. .. ~ .. .. ... ~ ~ .~ -.~ , .l. ........ 
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Field/Area locadon 

Ordered Ordered 

Alphabetically Numerically 

Sacha Central Sta. 

Sache Central Sta. 

Sacha Central St .. 

Sacha Central Sta. 

Sacha Central SIa. 

Sacha Central Sta. 

Sacha Central Sla. 

Sacha Central Sta. 

Sacha Central Sta. 

Sacha Central Sta. 

Sacha Cantral Sta. 

Sacha Cantral Sta. 

Sacha Cantral Sta. 

Sacha Nol1h Sta. 

Sacha Nol1h Sta. 

Sacha Nol1h Sta. 

Saeha Nol1h Sta. 

Sacha South Sla. 

Sacha South Sta. 

Sacha South Sta. 

Saeha South Sla. 

Sacha Flow Un • ., 

Sacha 

Sacha 2 

Sacha 2 

Sacha 2 

Sacha 2 

Sacha 2 

Sacha 4 

..'-\- - -~ ... "'I~ .' . ..-.., 
Table A - 3 
Spill Record 

Spill 

!,Qoalkm 

··M~rlalo; 

E,~~~~~0~d 
Natural 

RafOurce 

... '" cieariup Meoted by Spill 

Comment. 

Area AHected or 

CauM of Spill 

Note : Records warn obtained from Depanmant of National Hydrocarbons and PETROECUADOR files. 

8 7 73 8 

12 14 75 130 0 130 Trunk Une Nol Available SOU Corrosion 

12 9 76 1 0 1 Flowline Nol Available SOU Corrotlon 

12 29 76 5 0 5 Flowline Not Available SOU Corrotlon 

12 28 77 5 0 5 Flowline Not AvaUabIa Water/Soli Corrosion 

7 2 80 80 0 80 Pit Failure Bum. Soil Bumt Com Field 

5 11 81 15 

7 27 81 50 

8 14 83 60 60 0 Trunk Une Vacuum Truck None Nona 

11 8 83 30 20 10 flowline Bum. SOU 50m2 

a 22 88 10 

2 21 89 80 0 80 Pit Fallur. Bum. SOU Bumt Com Field 

4 28 90 80 0 80 Pit Fallura Buml SOU Bumt Com Field 

7 6 73 5 0 5 Flowllna Not AvaUabIa SOU Corroalon 

2 8 76 5 0 5 FIowllna Not Available SoU Corrotlon 

19 77 Indeterminate 

a 19 80 50 0 50 Pit Failure. Bumt WalarlSoU Enlered RIo Jlulno 

3 20 76 200 0 200 Pit Failure Not Available Water/SoUNegetation Pit Overftow Into SIre." - 4 IVn I 

12 21 77 15 10 5 Tank EldaUng Soli/Sand SoWVegetatlon 50m2 

7 24 78 800 300 500 Pump Hou .. Bum1iEld.lln9 SOU Waler/SoU Entered Sire." - 100 m2 

7 27 81 50 

a 12 81 30 

88 60 

8 5 73 20 

9 20 73 3 

11 a 75 6 2 4 Vaeuum Truck Soli Unknown couse 

1 28 77 22 

6 19 80 50 
12 28 78 30 

.. 
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° (J) 
<D 
(J) 
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(Xl 

Field/Area 

Ordered 

Alphabetically 

Sacha 

Sacha 

Sacha 

Sacha 

Saclla 

Sacha 

Saclla 

Sacha 

Saclla 

Sacha 

Sacha 

Seeha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

, Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Location 

Ordered 

Nlmerlcally 

7 

7 

7 

7 

7 

7 

8 

9 

9 

10 

10 

10 

13 

13 

13 

13 

13 

13 

13 

13 

13 

14 

15 

15 

15 

15 

15 

15 

15 

16, 

• .... 

Table A - 3 
Spill Record 

Spill Mat8r1a1ot Natural 

Ae..o"ree 

iri ~~~ Afleeted bv Spill 

Comment. 

Area AHec1ed or 

Cause 01 spla 

Note : Records were obtained from Department of National Hydrocarbons and PETROECUADOR files. 

7 

7 

5 

5 

8 

12 

12 

13 75 

19 75 

18 76 

19 76 

13 76 

9 77 

8 74 

3 19 79 

7 12 79 

7 10 13 

7 6 16 

3 19 19 

8 4 13 

8 1113 

8 11 13 

7 18 75 

10 10 75 

10 30 75 

11 7 76 

4 17 78 

12 11 87 

2 19 76 

5 12 76 

8 1 76 

10 3 76 

22 78 

22 78 

12 21 78 

3 19 79 

9 16 75 .. .. 

15 

10 

5 

10 

100 

10 

5 

30 

150 

6 

12 

40 

220 

8 

15 

60 

3 

1 

8 

2 

200 

4 

2 

1 

5 

4 

5 

60 

40 

6 

o 
o 
o 
o 
o 
8 

20 

o 

o 

o 

o 
o 
o 
o 

o 

15 

10 

5 

10 

100 

2 

10 

150 

12 

8 

3 

1 

8 

2 

4 

o 2 

o 1 

o 5 

o 4 

o 5 

o 40 

o 6 '. -

Flowline 

Flowline 

Flowline 

Flowlina 

Flowline 

Flowline 

Flowline 

Pit Failure 

Flowline 

Valve Failure 

Flowline 

flowline 

Valve Fallur. 

Flowline 

Flowlin. 

Not Available 

Not Available 

Sand 

Not Available 

Not Available 

Ext,tlng SoIISfond 

Extatlng SoN 

Bumt 

Not Available 

Sind 

Not AveNabie 

Not AvaHabie 

Sand 

Extatln" SOU 

Not AvaHabie 

Fiowiina Not Availabie 

Flowlin. Sand 

W.IIh.ad No1 Available 

V..,. F allur. Extatln" SoR/Sand 

W.Rh.ad Not Available 

flowline Sand 

Flowflne Nol Available 

d'" - '. 

SOU 

SollNegelation 

Son 

sou 
Soil 

SOU 

SOU 

Water/SoU 

SoU 

SoU 

SOU 

Soli 

Soli 

SoIiNege.atlon 

Soli 

Soii 

SOU 

SoIINege.etlon 

SollNegeletion 

SollNegelation 

Soli 

Soil --

Corrosion 

Norm" Repalr Bu. Vae Truck Broken 

Corrosion 

Corro,lon, Mainly Waler 

Flowline Explo aIon 

100 m2 on Roadway 

200m2 

Enta .. d Slreem 

Corrosion 

Somebody Openad V"'e 

Corrosion 

Corrosion 

Somebody Opened V"'e 

9m2 

.. 

Corro.lon 

Corrotion 

Corrollon 

Nipple Failure 

40m2 

Nipple F allure 

On Platform 

Corro.lon - - ! i 

-II 
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Field/Area 

Ordered 

Alphabetically 

Secha 

Sacha 

Slch. 

Sacha 

SlI(;ha 

Sacha 

Sacha 

Sacha 

Sache 

Secha 

Sacha 

Sech. 

Sacha 

Sleh. 

Sache 

S.cha 

S.eha 

Seche 

Seeha 

Sacha 

Sacha 

Secha 

Sl~ch. 

SM:h. 

Slche 

S.che 

Socha 

Sacha 

Sacha 

Sechl 

locadon 

Ordered 

NInI eric ally 

16 

16 

17 

17 

17 

17 

17 

19 

19 

19 

19 

19 

20 

20 

20 

20 

20 

20 

21 

21 

22 

24 

24 

25 

25 

28 

26 

28 

31 

31 

' .... - - - ..... 
Table A - 3 
Spill Record 

Spill 

\,.oqali<ln 

Material or 

~qulpn.nl U"d 

. 10 CllIlII1up 

.... -
Natural 

RelOurce 

AfteC10d bv Spill 

Note: Records were obtained .rom Depanmenl o' National Hvdrocarbons and PElflOECUADOR hies. 

3 

6 

5 

II 

5 

1 

9 77 

.. 77 

31 75 

12 75 

14 76 

10 22 86 

7 30 73 

II 4 76 

II 9 76 

II 8 84 

24 85 

7 29 75 

9 1 75 

11 22 75 

12 II 75 

5 19 76 

3 3 77 

5 13 76 

9 24 76 

I 26 77 

.2 2 74 

5 

6 

B 

8 

9 

10 

12 

10 

13 

29 

19 

22 

8 

13 

30 

76 

75 

75 

75 

75 

79 

74 
75 

2 

10 

10 

15 

2 

300 

30 

3 

40 

130 

60 

40 

15 

2 

10 

10 

20 

20 

12 

15 

20 

6 

2 

2 

5 

30 

20 

2 

o 
o 
o 
o 
o 
o 

o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 

2 

10 

10 

15 

2 

3 

40 

40 

15 

2 

10 

10 

20 

20 

12 

20 

6 

2 

2 

5 

2 

Flowline 

Flowline 

Flowline 

Manifold 

Flowline 

Flowline 

Tank 

VaN. Failure 

flowline 

Manifold 

Flowlin. 

Flowline 

Flowiln. 

Flowline 

Trunk Un. 

Flowlin. 

V-.NaFaIIu,. 

Flowlln. 

W.lhead 

W.Uhead 

Flowlin. 

Flowline 

.. :" 

Not Available 

Smd 
Not Available 

Not Available 

Nol Available 

Not Avallabl. 

Nol Available 

No' Available 

Not Available 

Nol Available 

Nol Available 

Nol Available 

Sand 
Not Available 

Sand 
Nol Available 

Smd 

Not Available 

Nol Available 

Not Available 

Not Available 

Not Available 

Not Available 

Soli 

Soli 

Soil 

Soil 

Soli 

Soli 

SOU 

Soli 

SoIWegelaUon 

SoIWegelllllon 

SOU 

Soil 

Soil 

SoH 

Soli 

Soli 

WalerlSoU 

SoU 

SOU 

Soli 

Soli 

Soli 

'Soll 

-. -
-' 

Commenle 

Area AHeC1ed or 

Cause 01 Spill 

Corrollon 

None 

Corrosion 

Corrollon 

Corrollon 

Corroelon 

Tank Failure 

On PI alfonn 

Has.')' Equlpmenl Accidenl 

Corrosion 

Corrollon 

Corrosion 

Corrosion 

Nona 

Corroelon - 5 to 6 day leak 

Corro.lon 

Enle .. d Small Slraern 

Corro.lon 

Nipple Failure 

Nipple Failure 

Corroolon 

Corroolon 

Corrosion 

-
--
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Field/Area 
Ordered 

Alphabetically 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

local/on 

Ordered 

NI6TI eric ally 

31 

31 

32 

34 

34 

35 

35 

36 

37 

40 

41 

45 

46 

49 

51 

54 

55 

55 

56 

57 

58 

58 

~ 

58 

60 

60 

60 

60 

60 

60 - .. '. 

Table A - 3 
Spill Record 

Spi Material 0, • Nabiral 

iAo-..on . EqulpTI.nt U~d . R.toi.Itee 

. . ... ... • ..• • In Ci..nUi) . Affect.d bV Spill 

Comment. 

Area Alleded or 

Cause 0' spin 
Note: Records were obtained from Department of National Hydrocarbons and PElBOECUADOR files. 

12 

? 
4 

9 

5 

21 78 

13 89 

30 75 

3 90 

12 8 74 

12 8 75 

9 17 n 
2 28 76 

12 15 n 
10 5 n 
6 3 75 

11 81 

4 14 n 
12 15 74 

3 26 81 

11 6 78 

3 14 83 

12 17 78 

9 25 75 

2 19 76 

2 19 76 

10 6 n 
5 19 76 

5 19 78 

8 16 78 

12 20 78 

19 n 
21 77 .' ... 

8 

228 

3 

40 

3 

30 

10 

15 

30 

200 

15 

50 

40 

50 

40 

20 

50 

50 

8 

10 

30 

5 

20 

20 

2 

80 

20 

20 

o 
o 

135 

o 
o 

3 

5 

o 
180 

o 
o 

40 

-

o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

8 

93 

3 

40 

FIowlne 

Flowline 

flowline 

Wellhead 

Flowline 

Not Available 

VaoULnI Truck 

Sand 

Not Available 

Bumt 

7 Vallie Failure Sand 

10 Pit FalIu,. VacULnI Truck 

30 Wellhead BumtlSMd 

20 PIt F ..... '. Bumt 

15 Pit F ..... r. Not Available 

50 Flowina Bumt 

o Flowin. Not Avall.bIe 

40 flowline Bumt/Eldldng SoU 

20 FUtralion Fran F Sand 

50 Extetlng SoH 

50 Ph F ..... '. Not AvaUabie 

10 

30 

5 

5 

20 

20 

2 

80 

20 

20 

Flowlin. 

Flowlin. 

FIowiina 

flowline 

flowline 

FIowine 

FIowine 

Trunk Une 

Flowline 

flowline 

Not Available 

Not Avdable 

Bumt/Eldellng SoQfSa 

Not Avalable 

Not AvaDabie 

Vac;ULnI Truck 

Not Avalable 

Not Avalable 

Not Available 

Nol Aval'.bIe 

Soli 

SOU 

SOU 

Soli 

Land 

Soli 

Soli 

Soli 

Water/SoO 

WaterlSoll/Vegatation 

Water/Sol 

SoU 

Water/SoU 

SoQfVegeldon 

50m2 

Water/SoB 

SoIWegetation 

SoU 

SOU 

Soli 

SOU 

Water/Soli 

Soli 

Water/SollNegetatJon 

Soli 

Waler .,- - - ;- .. 
"----- -

Corrosion 

Corrosion 

300 m2, Someone Stole Part 01 Una 

Corrosion 

He.,..- Equipment Accident 

18 m2 on Plaltonn 

PIt Overftow 

On Plaltonn 

Ente .. d Small Strelm 

1 Ha. Entered fiver 

Ente .. d Strelm 

Une Corro.lon 

1 Hm, Entered Adjacent Rio 

FUtration From PIt 

Ente .. d Stream Through Filtretlon 

Corrosion 

Corrosion 

60m2 

Corrollon 

Corrosion 

Enle .. d RIver 

Corrosion 

Corro.lon, Entered Stream 

Corrosion 

Enl"",d Alver .. - -
I 

..j 
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Field/Area 

Order.d 

Alphabellcally 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Sacha 

Shulhulindl 

Shuahulind 
nl .." a Shuehufind 

rn 2'1 Shulhuftnd -Ill 
0:; Shuahuftnd 

.J::- rn Shulhuftnd oz 
00 -l Shulhufind 
00 ....... 
.J::-)::> Shuahufind 

" 

- \- - - - -
locallon 
Order.d 

N..,..rtcally 

-... .. __ .... 
Table A - 3 
Spill Record 

.. 
SpiU 

Looalion 

Maierfal or Nabnal 

~cjulpnllnt U .. d ~50urce 
" -: . 
, .' In Cl4tenup Atf.c;ted bv Spill 

Nota : Records wel9 obtained from Department of National Hydrocarbons and PETROECUADOR files. 

61 8 2 76 
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Facility: 

Location: 

Date Audited: 

INTERNATIONAL ENVIRONMENTAL AUDIT 
PROTOCOL AND FIELD NOTES 
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PETROECUADOR-TEXACO CONSORTIUM 

PREPARED BY: 

HBT AGRA Ltd. 
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CONFIDENTIALITY STATEMENT 

This is an internal document, prepared by HBT AGRA and its technical consultants, 

AGRA Earth & Environmental International Limited, for their own use. 

The information contained in this document is confidential and proprietary in 

nature, and is to be used in conjunction with other facts and data for the l;ole 

purpose of providing advice concerning potential environmental liabilities: 
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PART A PRODUCTION FACILITY MANAGEMENT 

1. GENERAL INFORMATION 

1 .1 Facility Name: 

1.2 Field Name: 

1.3 Mailing Address: 

1.4 Telephone: 

1.5 Telex I TWX I Fax: 

1.6 Dates Audited: 

1.7 Auditors/Affiliation: 

1.6 Facility Manager: 

1.7 Individual(s) Responsible for 
Health, Safety & 
Environmental Affairs: 

1.8 Audit Contact: 

1.9 Individuals consulted as part 
of this facility audit process, 
including their affiliation, 
titles, and subject matter 
discussed: 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Current: 

Pre 1990: 

Current: 

Pre 1990: 

Current: 

Pre 1990: 
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SUMMARY OF ATTACHMENTS OBTAINED 

• Site layout map with buildings, storage tanks, chemical and waste storage 
areas identified. 

Yes a No a 

• Area map (municipality or local area) showing site location and proximity to 
towns, rivers, residences, etc. 

Yes a No a 

• Photographs - general photographs of site and detailed photographs 
illustrating potential concerns. 

Yes a No a 

(as available) 

• 
• 
• 
• 
• 

Site history (previous activities of environmental concern) 
Bulk and Drum Chemical Storage Inventory 
(Copies of Environmental, Health and Safety Permits) 
Documentation of Emergency Prevention/Response Plan 
Copy of Company Environmental Policy 

List of Interviews 

• Site and corporate personnel 
• Local, regional or national authorities 
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2. FACIUTY DESCRIPTION 

2. , Total Site Area: 

2.2 Describe the Following: 

Volume of Oil and Gas 
Processed at this facility: 

Pocess to refine raw 
product: 

Types of chemicals used in 
the refining process: 

Chemical Storage area 
configuration 

Number of underground 
storage tanks. volume and 
contents: 

CONFIDENTIAL TREATMENT REQUESTED 
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Current: 

Pre 1990: 

Current: 

Pre-' 990: 

Current: 

Pre-1990: 
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Pre-' 990: 
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2. 

2.3 

2.4 

FACILITY DESCRIPTION 

Oil sludge waste treatment 
method 

Sewage Treatment: 

Product Storage Tanks and 
areas: 

Other (treater, line pigging 
areas, compressors etc.) 

List Chemicals used: 

Briefly describe operations, 
where applicable: 
Production Processes. 
Transport. Power Source 

-

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 
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2. FACILITY DESCRIPTION 

2.5 Is sewage effluent: 
al sent to a municipal 
system; or 
bl treated on·site? 

2.6 When sewage effluent was 
treated on-site, was the 
treatment consistent with 
regulatory and company 
standards? 

2.7 Are all waste oils and toxic 
wastes disposed of via 
appropriate practices, or to 
approved facilities? 

2.8 Is landfilled solid waste 
disposed of on-site or at off-
site dumps? 

2.9 Are solid camp wastes 
incinerated? 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 
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3. 

3.1 

3.2 

SITE HISTORY 

List any changes. refining, or additions to the operations and product handling at 
the facility since to 1990. 

Trace the history of the site and plant facility prior to 1990. Include dates, 
occupants. uses, and known or suspected environmental problems, including 
spills, former lagoons, tank storage areas, etc. 

Section of the Type of Change or Dates Environmental Concerns 
Facility Addition to the Process 

eg. Sulphur ExtrllCtion Sour Gas Proessaas 1970 to 1973 

3.3 Describe plant construction and reclamation practices and any alterations to site 
topography since 1990. 

8 
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~ 3.4 Provide a site map and any historical or current aerial photographs which depict the 
site and its surroundings. 

3.5 Describe the age and use of any current or previously existing structures on site. 

3.6 

3.7 

Building Name or Dates Built and Function 
Description Demolished 

Describe previous site use(s) of any chemicals. pesticides or hazardous substances. 

Chemical Amount Used Type of Process 

Include/review floor plans of any historical operations and structures. underground 
storage tanks for sewers. floor drains. chemical storage, water wells, cisterns, and 
piping to lagoons etc. 
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I 
I 4. SITE CHARACTERISTICS 

I 4.1 Describe Area Topography 

I 4.2 Describe Area Meteorology 

- Direction of prevailing wind -

I dry season, monsoon 

I - Air temperature 
(maximum I minimum) 

I - Annual mean precipitation 

I - Is the area subject to periodic 

I 
climatic inversions? 

I 
- Is the area known for air pollution? 

I - Is the area subject to earthquakes, 
hurricanes, tornadoes, or any 

I 
unusual weather patterns? 

4.3 Adjacent land Uses - Describe 

I surrounding land usage (urban. 
suburban, industrial. rurall. 

I 
I -

- Identify neighbouring facilities and 
type of industries within a two 
kilometre radius (eg. plantation) 

I 
~ 
J 

I 
, 
.~ -" 

I 
I 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Current: 

Pre-1990: 

Current: 

Pre-1990: 
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- State size and locations of nearest 
residential communities, upwind and 
downwind. 

- locations of any schools, hospitals, 
child care facilities, churches, 
railway stations, nursing or 
convalescent homes within 5 
kilometres of the facility. 

- locations of any paries, natural 
areas, wetlands, or critical habitats 
within 5 kilometres of the facility. 

- Locations of nearest police, fire and 
emergency response teams. 

- Location of nearby conservation 
areas including heritage sites. 

4:4 .. Soils/Geology 

- Is the facility located on or near an 
active volcanic area? 

- Has there been any seismic activity 
in the area in the last 1 00 years? 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

-Current: 

-Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 
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----- ~---------~-~ -~-----

I' I 
I I - Describe on-site soils. Have 

borings ever been made? Give date 

I 
and results if available. 

- Has fill ever been brought to the 

I site? Describe fill operations 
(including source of fill brought to 
the site and fill location as well as 

I 
fate of fill removed from site I etc. 

- Define and describe site geology 
from the surface down to bed-rock. 

I - Have soil andlor groundwater 
samples ever been taken by the 

I i 
plant or by the Authorities 7 

I " 
- Are you aware of any surface or 

1,1 
I 

subsurface soil contamination in the 
immediate area7 

I 1 

I 
., 

oj 

4.5 GroundwaterlHydrogeology 

- Depth to and direction of flow of 
groundwater. 

I ~ 

. ' 

- Depth to and direction of flow in 
usable uppermost aqu;fer . 

I - location, number, and use of any 
on-site water wells. 

I - Depths and pumping rates7 

I ... 
- AnalYtical data? 

I 
I 
I 
I 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Current: 
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Current: 
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- Are water wells cased? To what 
depth? 

- Describe groundwater use within a 
5 kilometre radius of facility 
(municipal or residential drinking 
water; irrigation for food/non-food 
crops; stock watering; commercial or 
industrial; not used). 

- Location. direction. population 
served. and aquifer depth of nearest 
downgradient private and/or 
municipal wells. 

- To where does groundwater 
discharge ie. stream. wetland. etc.? 

- State any known or suspected 
local. 2ff:ii1t groundwater 
contamination? 

I 
I 
I 
I 
I 
I 
I 
I 

Have any of the above groundwater characteristics changed since 1990? 

I 
I 
I 
I 

CONFIDENTIAL TREATMENT REQUESTED 
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I I 
I • ., 

4.6 Surface Water 

I - Is the site located in a flood plain? 
Any flooding ever recorded? Results? 
Actions taken? 

I· - Are there any critical habitat on 
site or in proximity? 

I - Identify (name, location, and 
distance) of all surface water bodies 

I 
within three miles of the facility. 

- Identify any discharges (known or 
suspected I to surface water from 

I' the property/facility. 

I ,f - Location(s) of ditches, dry stream 
beds, storm sewers, cuts, or swales 

II within 500 feet of the site and 
which might receive plant runoff. 

I 
- Are any surface water bodies 

I. 
contaminated by ~ source in the 
area? 

I 
- How is rainwater/storm water 

I handled on site, and where does it 
flow to? 

I 
I 
I 
I 
I 
I, 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 
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5. AIR EMISSIONS 

5.1 Identify any National atmospheric 
emission laws or regulations 
applicable to this facility. Collect 
copies of permits. 

5.2 Identify notification requirements 
for reporting abnormal froutine or 
sudden I emissions. 

5.3 Total number of plant emission 
sources fstacks and ventsl 
exhausting to the atmosphere. 
Note history of changes to 
emission sources. 

5.4 Describe frequency and scope of 
any air emission monitoring 
programs. whether required by law 
or voluntary. Review. 

5.5 Has the facility been in compliance 
with permissible emission 
standards? 

5.6 Presence of detectable odours. 
solid particulates. liquid droplets or 
mist in air: 

- within buildings 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 
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... 
I I ~ 

I 1 - outside buildings, but within plant 
propertY limits 

I 
I • outside plant propertY 

I 
I 

5.7 Distance, location in relation to 

I 
site, and nature of other area 
sources of air pollution. 

I 
jj 

5.8 Nature and frequency of neighbour 

I· "", 
(1 complaints; 

I 
I 

• plant action in response 

I 
I 5.9 Has the plant had standardized 

response procedures to accidental 
releases and to neighbour 

,I complaints? 

I 
.. 

5.10 History of any abnormal emission 
incidents? 

I 
I 
·1 
I 

- . 

CONFIDENTIAL TREATMENT REQUESTED 
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Current: 
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Current: 
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Current: 

Pre-1990: 
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Pre-1990: 
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5.' , Nature of any fugitive emissions on Current: 
site and steps taken to control 
same. 

Pre-,990: 

5. '2 List all air pollution violation Current: 
notices. such as warnings (verbal 
or written!. citations. fines. or 
informal meetings. andlor 
enforcement action proceedings Pre-,990: 
taken against this facility in the last 
three years. the reason/51 for each. 
and their current status. 

5.'3 List all regulatory agencies with which the plant deals on air pollution matters. Attach 
copies of permits. 

------... 
I 
I 
I 

-
I 
I 
I 
I 

~~====~===-~~~~=====~~I 
Name of Agency Address Contact Person Telephone 

II------+-----+-----+------lil 

II------+------~---+------lll 
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II 
I ~ 6 . WATER I WASTEWATER DISCHARGES 

I . ~ 6.1 Describe all sources of process. 
and potable water use, Do 
Quality data exist for these 

I 
sources? Review. 

" 

I , 
f 

6.2 Identify source of plant drinking 
water. 

I 
'~ 

I « 6.3 Describe any drinking water 
contamination in past or 

I 
.., present . 

II Does plant drinking water meet 
national standards? UNEP 

I 
~ 

f standards? 

I 
6.4 Describe all sources and 

I 
volumes of wastewater. 

I 
6.5 Review available wastewater 

I quality data. 

I 4 

I 
I 
I 
I 

CONFIDENTIAL TREATMENT REQUESTED 
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Current: 
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Current: 
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Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 
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6.6 Is the wastewater collection 
system combined (process + 
sanitary + storm)? 

- Continuous 

- Batch 

- Both 

6.7 Provide and describe the results 
of any bioassay testing of 
wastewater for toxicity. 

6.8 Does waste water from floor 
washings and liquids collected 
from spills and leaks in plant 
buildings (around pumps, 
vessels, etc.), flow through the 
waste water treatment and 
disposal system? 

-

CONFIDENTIAL TREATMENT REQUESTED 
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Current: 
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-. 
I I 
I j 6.9 Does runoff water from non-

process areas collected in 

I 
.... drains. ditches. troughs and 

other run-off collection systems 
flow into a tank or ponds? 

I 6.10 Are evaporation ponds. lagoons 
or other waste water 

I impoundments. lined with 
impervious material (clay. PVC. 
concrete etc.l to prevent 

I 
groundwater contamination? 

6.11 Are records kept of the location 

I Ii 

and contents of each above 
ground and underground waste 
water storage vessel, lagoon or 
pond? 

I 
I ~ 

6.12 Is plant sewage treated or 
disposed of in a manner that 
does not contaminate surface 
water or groundwater? 

I 
I 

6.13 Are the waste waters from 
cooling tower blowdown or 
boilers treated and disposed of 
by environmentally safe 

I methods? 

I 6.14 Treated/untreated wastewater 
outfalls discharge to: 

I 
- Stream or river 

I 
I 
I 
I ...-

I 
CONFIDENTIAL TREATMENT REQUESTED 
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Current: 
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Current: 

Pr.1990: 

Current: 

Pr.1990: 

Current: 

Pr.1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 
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- Storage (no discharge) 

- Septic tank 

- Storm sewer 

- Other 

6.15 Has wastewater ever been 
discharged to on-site lagoons, 
leach fields, septic systems, 
spray irrigation. etc.? Have any 
of these systems ever been 
drained or filled? With what 
frequency? If drained. what was 
fate of sludges or other solids 
removed? 

6.16 Ust all water discharge violation 
notices, such as warnings 
(verbal or written). Citings. 
fines. or informal meetings, 
and/or enforcement action 
proceedings, taken against this 
facility, the reason(s) for each, 
and their current status. 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 
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II 
J , 

I I 

I 1 

I 
I .j 

I 1 
f 

I 
~ 

I 4 

I • 
.... 

I 1 

w I 
j 

I ' .. 
I ~~ 

.~ 

I' 
I 
I' 

Discharge to Treatment Plant via Sewer 

6,17 Location of wastewater 
treatment facility: 

- Design capacity 

- History of plant 

6.18 Inspection history of facility by 
govemment authorities . 

6.19 Plant waste water effluent 
permits: 
- Regulatory agency 

- Date(s)· issued 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 
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- Expiration 

6.20 Design capacity of pretreatment 
plant: 

- History 

- Type of pretreatment 

- Plant designer 

6.21 Who performs required 
monitoring analysis 7 

6.22 Who has responsibility for 
record keeping? 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 
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Current: 
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Current: 
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Current: 
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23 :' CONFIDENTIAL 
~ PET 040910 

r 
I 
I 
I 
• 
• 
• j 

* j , , 
* • j 
i 
i 

U 

I 
I 

CA1069657 

CA1069657 



I I 
I 41 

6.23 Has or does wastewater from Current: 
adjoining sources (including 

I ~ 
neighbours) flow into facility 
sewer systemls) 7 

Pre-1990: 

I ~ 

6.24 If ·yes·. were or are there actual Current: 

I 1 

4 
or potential non-compliance 
problems? 

Pre-1990: 

I ~ 

6.25 Fate of pretreatment residues. Current: 

I ~ 
Pre-1990: 

I • 
I t 6.26 List all regulatory agencies with which the plant deals on wastewater issues. Attach 

copies of permits. 

I 4 
Name of Agency 

I 
I ~ 

I 
I -
I .. 

I -
I 
I 
I 

CONFIDENTIAL TREATMENT REQUESTED 
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Address Contact Person 
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7. 

7.1 

WASTE HANDLING. STORAGE. TRANSPORTATION. AND DISPOSAL 

Identify any Nationall Region laws or regulations which address the handling and storage. 
transportation and disposal of hazardous and non-hazardous waste. 

7.2 list all regulatory agencies with whom the plant has dealt regarding wastes. 

I 
I 
I 
I 

Name of Agency Address Contact Person Telephone 

I 
I 
I 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 
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I I 
I ~ 

Hazardous Waste Generation 

I ~ 

7.3 Identify present and past 
generation of hazardouS waste 
streams. Detail waste sources 

I -of and volumes. 

I 
.,. 
.~ 7.4 Is the plant registered with a 

generator number? If so, 
identify . 

I 
.. 

I • .. 7.5 Has there been a waste analysis 
plan in effect. including 

I fi 

sampling/analyses prior to 
storage and disposal? 

I 3 
7.6 Has the plant ever treated. 

stored. or disposed of 

I "1 

". 
hazardous waste on site ? 
Describe. Has it been licensed 
to do so? 

I 
7.7 Is a wasta manifest tracking 

I " . ~~ 

system (consignment note) in 
effect on site 7 Describe. 

I 
Hazardous Waste Storage" 

I 7.8 Review hazardous waste 
storage with respect to storage 

I .... 
design, waste compatibility, 
secondary containment 
structures, drum condition, 
labelling, aisle space and length 

I of time in storage. 

I 
I 
I' 

CONFIDENTIAL TREATMENT REQUESTED 
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Current: 
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Current: 
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Current: 
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7.9 How have wastes been 
transported to and from the 
drums or tanks? 

7.10 Describe storm drains, bunds, or 
secondary containment in 
transfer area. 

. Hazardous Waste Disposal···. 

7.11 Provide a list of all hazardous 
waste disposed of by the plant, 
including demulsifiers, corrosion 
inhibitors etc. 

7.12 As far as possible, identify all 
hazardous waste disposal 
facilities ever used by the plant. 
Are these facilities licensed ? 
Have the facilities been visited 
to verify waste disposal 
practices? 

7.13 Describe any hazardous waste 
disposal on-site. Include on-site 
lagoons, landfills, land treatment 
systems, incinerators or other 
treatment systems. 

-

7.14 Do these disposal methods meet 
any standards or requirements ? 
National standards 7 
UNEP standards? 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 
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Current: 
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Current: 
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I J 

I 
j 
4jI 

7.15 Describe the process of shipping 
wastes off-site. Are company-

:; owned vehicles used? Are they 

I licensed to haul hazardous 
wastes? 

I 7.16 Does any waste in any form 
leave the site which could be 

I 
traced by labels or other method 
to the plant 7 

I 7.17 Are any waste materials 
recycled or reused on site ? 

I '! Describe all such processes. 

.~ 

I 
7.18 Are there any ·cleaner 

'1 
production· or pollution 
prevention/waste minimization 
plans 7 Describe. 

I 
7.19 Indicate procedures for disposal 

I . of empty chemical containers 
(eg. 55 gallon drums). 

I 
I 

Specific Hazardous Wastes 

7.20 List sources, volumes produced, 
handling and storage 

I procedures, and disposal fate of 
waste oil Uubrication, hydraulic, 
vacuum, generator, cutting, 

I 
etc.) generated at the plant. 

I 
I 
Ir 
I 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 
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Current: 
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Current: 
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7.21 Fate of process wastes: liQuids, 
solids, and sludges. 

Nonhazardous Waste 

7.22 Indicate sources, and volumes 
of non-hazardous wastes, 
including general trash (kitchen 
wastes, paper, wood, oil rags, 
plastic wraps, food left-overs, 
etc) and processing related 
wastes. 

7.23 Indicate storage procedures of 
non-hazardous wastes. 

7.24 Indicate disposal procedures of 
non-hazardous wastes including 
use of incinerators and 
procedures for disposal of 
resulting ash. 

CONFIDENTIAL TREATMENT REQUESTED 
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I " ,~ 

; 
I 8. MATERIAL HANDLING AND STORAGE 

I 8.1 Are material inventory lists. 
including quantities and 
locations availablA? How often 

I • are these inventories updated? 

I 1 8.2 Has the plant produced a 
separate hazardous substance 

I 
,. 
... 

inventory? (Please attach.) 

I i 8.3 Identify hazardous or toxic 
materials or wastes stored or 

I 4 
used ·on site. Identify maximum 
quantities on site and used or 
stored on the site in the past. 

I' 8.4 Have there ever been any 

I j 
incidents or accidents Ispills. 
fires, injuries, etc.) involving any 
of these materials? 

... 

I j 

8.5 How are materials received 

I t 
J 

(barge. truck, etc.) and stored 
on site (drums. tanks, 
cylinders) ? 

I 
8.6 Does the company transport 

I these materials directly or 
through contractors/suppliers? 

I 
.. 

I 
I 
I 

p' 

I 
CONFIDENTIAL TREATMENT REQUESTED 
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Current: 
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8.7 Have incompatible materials 
been segregated and labelled? 

8.8 Describe any hazardous material 
storage and handling 
ma'nagement and training plans. 
Attach Table of Contents from 
spill contingency plans. if 
available. 

8.9 Describe the condition of drums 
and drum storage area: 
- condition of drums (corrosion. 
etc.) 

- stacking height. storage racks 

- presence .of absorbents. spill 
kits. etc. 

CONFIDENTIAL TREATMENT REQUESTED 
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I I 

I I 
9. STORAGE TANKS 

I 
., 

9.1 Describe any National/Regional 
laws or regulations in effect 
governing the use/regulation of 

I 
underground / above-ground 
storage tanks. Are these regulated 
under fire regulations ? 

I 9.2 Describe waste materials stored in 
tanks or cisterns; tank design and 

I 

I 
l 
~ 

capacity, tank materials, tank age, 
leak detection systems or ground 
water monitoring systems 
employed. 

I 9.3 Do the tanks meet any design 
requirements 7 Describe. 

I 
4 

I: 
.~ 

~ 

.;i 

I j 

9.4 Any tank integrity or leak detection 
tests or inventory control records 
for these tanks? 

I 9.5 Obtain copies of any up-to-date 

I 
tank layout plans, including: 

- Existing Tanks 

I 
1 - Removed Tanks 

I 
I 
I 
I 

~ 

I 
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- Abandoned Tanks (including 
tanks no longer in use and/or filled 
in placel 

- Connecting Pipelines and Pipe Pits 

9.6 Obtain a tank inventory. 

9.7 Do the tank basins meet any 
design requirements 7 
- size of tank basins 
- drain valves of tank basins 
- dam walls. 

9.8 Are tank structures designed in 
accordance with any applicable 
regulations? 

CONFIDENTIAL TREATMENT REQUESTED 
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I I 

I J " -
10. USE/DISPOSAL OF PRODUCED GAS 

I 
. .. 10.1 Describe thct produced gas 

gathering system. 

I -
I 10.2 Is gas flared at any wellsites? 

I 
I .. 10.3 Is gas flared at any of the 

production stations? 

I 
~ 

I: 
":1 • 10.4 Are knockout tanks in place to 

collect condensate? How is the 
.~ 

I ,~ 

condensate handled? 

1 10.5 Is gas vented at any of the 
wellsites, or production stations? 

I 
I 

10.6 Are flare pits in use at weJlsites or 

1 
production stations? 

1 
I 
I 
I 
I 
CONFIDENTIAL TREATMENT REQUESTED 
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10.7 Is produced gas used in any way Current: 
or is it always flared or vented? 

Pre-1990: 

10.8 Is gas disposed of in accordance Current: 
with any applicable regulations? 

Pre-1990: 

10.9 List all regulatory agencies with whom the plant has dealt regarding produced gali. 

Name of Agency Address 

CONFIDENTIAL TREATMENT REQUESTED 
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I I 
:'ll 

I ·of 
11. CONTAINMENT AND CONTROL OF CRUDE Oil SPillS 

" I .. 11. 1 Do on-site spill prevention and 
control methods and eQuipment 
provide: 
( 11 Leak prevention in storage 

I 
~ and transfer facilities? 

I 
.~ 

1 (2) Primary containment 
(tanks, sumps, dykes, 
drainage)? 

I' 
I 1 (3) Secondary containment 

(ditches, lagoon, pits)? 
.. 

I ... 
- -

I • , i 
(4) Emergency containment 

(sandbags. pumps, 

I absorbents) ? 

I (5) Safety valve and rupture 

I 
disk discharge systems] 

I 
(61 Emergency venting, purging 

I and bypass systems] 

I 
I 
I 
I' 
I 
CONFIDENTIAL TREATMENT REQUESTED 
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11.2 Are frequent formal surveys 
made to identify the need for 
spill prevention control methods 
and equipment? 

11.3 Have any of the survey results 
been implemented? 

11.4 Have devices been installed to 
detect losses, leaks and lor spillS 
from any above ground or 
underground installations? 

11.5 Is the level of emergency 
planning consistent with the 
degree of risk or possible 
environmental impairment? 

11.6 Is the response capability 
sufficient to handle anticipated 
spills, releases, or other 
incidents? 

11.7 Is there a spill response plan for 
this facility? 

11.8 Is a copy of the spill plan 
available on-site, and are 
personnel familiar with the plan 
and procedures? 

CONFIDENTIAL TREATMENT REQUESTED 
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Current: 
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Current: 
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11.9 Does the spill response plan 
include specific responsibilities 
for response and control 
activities 7 

12.0 Do company personnel and 

I ' .~ 
.~ 

contractors participate in 
training or drills to improve the 
response efficiency of company 
and mutual aid organizations? 

I ~ 
12.1 If deficiencies were noted, or 

.1 ~ 
recommendations made arising 
out of an exercise, were they 
corrected or implemented? 

I • 
II 

12.2 Is there a designated 
spokesperson. trained for 
emergency response situations, 

I t 
to respond to regulatory 
agencies. the media and the 
public? 

I 12.3 Are details of previous spills and 
other related data relative to 
product storage and transfer 

I 
.. , 
.". 

sites available for use in 
planning for future facilitY 
decommissioning? 

I 12.4 Have spill response plans been 
prepared for the route of 

I 
products moved by road? 

I ~ 

I 
I 1 

I 
I 

I 
CONFIDENTIAL-TREATMENT REQUESTED 
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12. RADIOACTIVE MATERIALS 

12.1 Identify types. quantities. and use 
le.g. tracer. laser. etc.l of ionizing 
and non-ionizing radiation sources 
on-site. 

12.2 Describe training programmes in 
effect for handling, storage and 
disposal of radioactive materials. 
Does this include employee 
exposure monitoring? 

12.3 Identify quantities and waste types 
generated on-site which contain 
radioactive materials. 

12.4 Are radioactive materials disposed 
of on-site? Detail disposal methods. 
containment etc. 

12.5 Are records kept on-site of 
radioactive materials in use, stored 
or disposed of on-site? For how-
long? 

12.6 For off-site disposal of radioactive 
materials, identify transporter. 
disposal facility and final 
disposition of materials. 

CONFIDENTIAL TREATMENT REQUESTED 
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Current: 
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~ 

I I 
I I 
I .. 

I· 
I 
I 
I 
I 

• 

12.7 

12.8 

12.9 

Are records kept of off-site Current: 
disposal and transport of facility 
radioactive materials? For how 
long? 

Pre-1990: 

Are all radioactive materials and Current: 
radiation-producing equipment 
licensed andlor registered with the 
appropriate regulatory agency? 

Pre-1990: 

Have all radioactive materials been Current: 
disposed of in accordance with any 
applicable regulations] 

Pre-1990: 

12.10 List all regulatory agencies with whom the plant has dealt regarding radioactive materials. 

I 
I ~ 

I 
I 
I .~ 

I~ 

I 
I 
I -

Name of Agency 
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13. NOtSE 

13.1 What are the local noise levels that 
must be met? 
- During the day? 
- At night? 

13.2 Does the facility meet its noise level 
requirements? 

- Describe any areas of non-compliance. 

- What equipment is the cause ? 

- What remedial actions have been or 
are planned to be undertaken? 

13.3 Does the facility have an up-to-date 
noise contour map? 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Current: 
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Current: 
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Current: 
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Current: 
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II 
I
II 
I·r 
I' 
I' 

13.4 

13.5 

- How frequently are measurements 
taken? 

Are noise complaints received from the 
public? 

- If so, how many per year? 

- How are these handled 7 

Is the facility operating in compliance 
within accepted regulations regarding 
noise levels at the workplace ? 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

I 
I 
I 
I 

13.6 List all regulatory agencies with whom the plant has dealt regarding noise. 

Name of Agency 

-CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Address Contact Person 
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14. DISPOSAL OF PRODUCED WATER 

14.1 Is produced water routinely analyzed 
prior to disposal? 

14.2 Produced water outfalls discharge to: 

• stream. river. lake 

- disposal well 

• other (ie. lagoons) 

14.7 List all water discharge violation 
notices. such as warnings (verbal or 
written). citings, fines, or informal 
meetings, andlor enforcement action 
proceedings, taken against this facility, 
the reason(s) for each, and their current 
status. 

14.8 Is produced water disposed of in 
accordance with any applicable 
regulations? 

CONFIDENTIAL TREATMENT REQUESTED 
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I
I- 14.8 List all regulatory agencieS with which the plant deals on produced water. Anach copies of 

permits. 

I· 
I~ 

I' 
IJ 
11 
Ii 
II 
I~ 

14 
I~ 
11 
I ~ 

1-
I ~ 

I 
I 
I 

Name of Agency 
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15. DISPOSAL OF TANK BOnOMS AND RESIDUAL OIL 

, 5.1 Are tank bottoms analysed prior to 
disposal? 

15.2 Are tank bottoms treated before 
disposal? . 

15.3 Are records kept on the volume of tank 
bottoms? 

15.4 How are tank bottoms disposed? 

15.5 Have tank bottoms been disposed of in 
accordance with any applicable 
regulations? 

CONFIDENTIAL TREATMENT REQUESTED 
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I I 

I ~ 15.6 List all regulatory agencies with whom the plant has dealt regarding tank bottoms. 

I· Name of Agency 

I 
I 
I 
I 
I~ 

II 
I J 

I 
I 
I 
I 
I 
I 
I 
I :: 

~. 

I . 
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PART B WELL SITE MANAGEMENT 

, .0 Describe any erosion control 
programs implemented. 

1., Describe any vegetation 
management/control program 
implemented. 

, .2 Are mechanical methods of weed 
control attempted before using 
chemical methods? 

1.3 What reclamation/revegetation 
programs have been implemented? 

, .4 Are there monitoring programs to 
detect spills or leaks? 

1.5 Are wellheads and exposed casing 
marked and protected against 
accidental impact? 

CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

Current: 

Pre-1990: 

Current: 

Pre-,990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 
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Have spill prevention measures 
been implemented? 

Are the cellars covered with grates 
to contain small spills from the 
wellhead? 

Have leases been cleared of debris. 
used buildings and equipment? 

Are suspended well sites monitored 
in the same fashion as operating 
wells. 

Are efforts made to minimize lease 
size while accommodating 
workover and maintenance 
requirements? 

How are flare pits maintained? 

Has odour been a problem at any 
wellheads. have remedial measures 
been taken? 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 
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1.23 Workover and Completion Wastes 

(A) Were all workover and 
completion wastes stored in 
segregated tanks? 

(61 Were salt solutions sent for 
disposal by: deep well 
disposal; approved road 
spraying; pumping oft lease; 
burial or spread on lease? 

IC) Were oil/oil water emulsions 
disposed by: salvaging oil; 
downhole disposal; oil 
reclaimers; pumping oft lease; 
burial or spread on lease? 

(01 Were frac sands and 
components buried or spread 
on the surface of the lease? 

(E) Was acid water disposal by: 
neutralization/downhole 
disposal; neutralizing/ 
vaporation; pumping oft-lease; 
burial on-lease: or, directing to 
sump? 

1.24 Were environmentally safe drilling 
products used in the program? 

1.25 Were eftons made to conserve or 
recycle water? 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 
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Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 
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1.26 Were waste streams segregated 
before going to the main sump? 

1.27 Were measures taken to protect 
surface waters. freshwater 
horizons and mineral resources 
from contamination? 

CONFIDENTIAL TREATMENT REQUESTED 
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Current: 

Pre-1990: 

Current: 

Pre-1990: 
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PART C PIPELINE MANAGEMENT 

, . , Describe any erosion control 
programs implemented, 

1.2 Describe any vegetation 
management/control programs 
implemented. 

1.3 Are mechanical methods of weed 
control attempted before using 
chemical methOds? 

1.4 Is brush control practiced on all 
flow, injection and group lines? 

, .5 What reclamation/revegetation 
programs have been implemented? 

, .6 Is there a monitoring program at 
flowlines to detect spills or leaks? 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 
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1.7 Are there remote detection 
systems in place to detect spills 
and leaks from flowlines? 

1.8 Are spill events assessed in an 
effort to design remedial 
measures? 

1.9 Are suspended flowlines monitored 
in the same fashion as the 
operating flowlines? 

CONFIDENTIAL TREATMENT REQUESTED 
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Current: 

Pre-1990: 

Current: 

Pre-1990: 

Current: 

Pre-1990: 
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SELECTION OF WELL SITES, FLOWLINES, PlPELINES 
AND PRODUCTION FACILITIES 
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I Field 

Table C - 1 
Random Selection of Well Sites and Flowlines 

For Phase I Assessment 

Well Site Well Site 

Identification Selection 

Flowline 

Selection 

Indicates site selected 

I Lago Agrio 

I 
I 
I 

.. 
1 

.~ 

I 
,'i 

It 

I 
I 
I 
I 
I 
I Total 

Percent 

I Parahuacu 

I 
Total 

I': Percent 

1-
-CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

1 
2 
3 
4 
5 
6 
7 
8,. 
9' 

9B 
10 
l1B 
12 
13 
14 
15 
16 

16B 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

1 
2 
3 
4 
5 

1 1 
1 

f 
f ,', 1 

, ...... " . 1 
t 

1 
1 

. 1·< ' . '1': '.' 1 

... 1' t f ';' . 

1 
....... l' 

t 

1 

1 1 

f 
1 . 1 
r 1 
1 

37 19 7 
100 51 19 

1 

., 1 

5 2 1 
100 40 20 
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Field 

Table C - 1 
Random Selection of Well Sites and Flowline!s 

For Phase I Assessment 

Well Site Well Site 

.. Identification Selection 

V' '. 

Flowline 

Selection 

I 
I 
• I 
III 

, I Indicates site selected '. 
Atacapi 

Total 
Percent 

Guanta 

Total 
Percent 

Aguarico 

Total 
Percent 

Shushufindi 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

1 
2 
3 
4 
5 
6 

6 
100 

1 
2 
3 
4 
5 
6 
7 
8 
9 

9 
100 

AGl 
AG2 
AG3 
AG4 
AG5 
AG6 
AG7 
AG8 
AG9 
AGtO 

10 
100 

856 
857 
859 
61 

862 
863 
864 
A6S 
866 
A67 
68 
69 
70 

1 
1 
1 

3 
50 

1 

1 
.. 

1 

1 

4 
44 

1 

1 

1 
1 
t 
5 

50 

1 
1 
1 

1 
1 
1 
1 
1 
1 

1 

1 

17 

1 

t 

2 
22 

1 

1 

2 
20 

1 

1 

1 
1 
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• ~t\ Table C - 1 I 
I 

.. 

• 
Random Selection of Well Sites and Flowlines 

For Phase I Assessment 

I Field 

I 
Shushufindi continued 

I 
I 

.. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
CONFIDENTIAL TREATMENT REQUESTED 
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Well Site 

Identification 

71 
WIWl 
WIW2 
WIW3 
WIW4 
WIW5 
WIW6 
WIW7 
WIW8 

A1 
A2 
A3 
A4 
AS 
A6 
A7 
A8 
A9. 
Al0 
All 
A12 
A13 
614 
815 

8158 
816 
A17 
A18 
A19 
A20 
A2l 
A22 

A22B 
A23 
A24 
A25 
A26 
A27 
A28 
A29 
A30 
831 
832 
A33 
A34 
A35 
836 

. A38 

Well Site Flowline 

Selection Selection 

1 I Indicates site selected 

1 

1 . 

1 

.• ·1 

.1 
1 

1 

t 

t 

1 

,.' 
t 

1 
1 . 

1 
1: 
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Table C - 1 
Random Selection of Well Sites and Flowlines 

For Phase I Assessment 

Well Site Well Site 

Identification .. ·Selection 

Flowline 

Selection 

1 I Indicates site selected 

Shushufindi continued 

Total 
Percent 

Sacha I'; 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

A39 
A41 
A42 

A42B 
A43 
A44 
68 
A45 

A458 
46 

A48 
849 
A50 
851 
852 
853 
854 
855 

79 
100 

WIWI. 
WIW2 
WIW3 
WIW4 
WIW5 
WIW6 

1 
2 
3 
4 
6 
7 
8 
9 
10 
11 

12 
13 
14 
15 
1.6 
17 
18 
19 
20 
21 
22 

1 

1 
1 
t 
1 I 

1 
1 T 
t 1 
1. 

f 
40 IS I -51 19 

···:·, .. ·f I 
.. ··l -

1 
I t 

, 
t 
1 
I -1 -1 
1 a 
I I 
1 -
I -1 
1 
1 I I 
1 
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Table C - 1 II 
I .~ 

Random Selection of Well Sites and Flowlines 
For Phase I Assessment 

I: 
I' 
I. 
I~ 

I~ 

I~ 

U 
11 
I 
I 
I 
I 
I· 

I 
-I 
I
I-

Field 

I 

Sacha continued 

CONFIDENTIAL-TREATMENT REQUESTED 
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Well Site 

Identification 

23 
24 
25 
26 
'Z7 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

1 I 

Well Site Flowline 

Selection Selection 

Indicates site selected 

1. 
1 

~":,<~t: 

.> ~·~l .: ~ 

1 ".~ ~ 

. . .1: 

f .' 

1 , 

1 
t: •• 
1 

~ 1 

1 

1 

1 
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Table C - 1 
Random Selection of Well Sites and Flowlines 

For Phase I Assessment 

Well Site 

Field Identifica tion 

Sacha continued 

Total 
Percent 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

71 
72 
73· 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

Well Site Flowline 

Selection SEIJection 

1 I Indicates site selectl!d 

1 
t 
1 
1 
1 
1 
1 

1 

f 
t 
't 

1 
1 

1 
ee, 

1 
1 

1 

1 

1 
1 

, 
1 
1 
1 

1 

120 60 
100 50 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 

Total 
Percent 

Total 
Percent 

Total 
Percent 

Field 

Culebra 

Yulebra 

Yuca 

Yuca Sur 

Auca 

Table C - 1 
Random Selection of Well Sites and Flowlines 

For Phase I Assessment 

Well Site 

Identification 

1 
2 

2 
100 

1 
2 
3 

3 

1 
2B 
3 
4 
5 
6 
9 
10 
12 

9 
100 

1 
1 

100 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
18 
17 
18 
19 

19B 

Well Site Flowline 

Selection Selection 

Indicates site selected 

1 
1 

50 

1 

1 
33 

j. 

,to 
: .... , 

t 
4 

44 

l' 
1 

100 

t 

1 

1 
1 

1 

1 
t 

1 
1 
1 
t 

1 
--
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1 
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50 
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1 
33 

.1 

1 
2 

22 

1 
1 

100 

1 

1 
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Field 

Table C - 1 
Random Selection of Well Sites and Flowlines 

For Phase I Assessment 

Well Site Well Site 

Identification. Selection 

Flowline 

Slalection 

1 I Indicates site selected 

Auca continued 

Total 
Percent 

Auca Sur 

Total 
Percent 

Rumiyacu 
Total 
Percent 

Cononaco 

Total 
Percent 

Durene 
Total 
Percent 

Project T etals 

Total 
Percent 

20 
21 
22 
23 
24 
25 
26 

1 
2 

1 

1 
2 
3 
4 
6 
7 
8 
9 
10 
11 
12 
13 
14 

1 

I 

27 
100 

2 
100 

1 
100 

13 
100 

1 
100 

325
1 100 

1 

1 

14 
52 

1 

1 
50 

1 
1 

100 

1 
.. 1. 

1 

1 

1 
1 

6 
46 

, 
1 

100 

5 
19 

1 

1 
50 

1 
1 

100 

1 

f 

1 

3 
23 

1 
1 

100 
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TabieC - 2 

Random Selection of Secondary Pipeline Segments For Phase I Assessment 

Pipeline Corriqor Tolal A ...... d Number of langlh of Location of Randomly Selected Segmerts 

lenglh leng1h Aaa"lI~d A ...... d 

Beginning End ( 20%) S.gmentl S.~ment 

(Km) (Km) (~m) B~ijiri End 

StB't at beginning or corridor. All distances B'8 in kilometres. 

Alaeapl Stallon Guanla Juntlon 13 2.5 1 2.5 4.9 7.4 

Guanta Junllon lago Agrio Slation 12 2.5 1 2.5 5.7 8.2 

lago Agrio Slation Shulhulndi Junllon 29 8.0 2 3.0 17.4 20.4 11.0 I 14.0 

Shuahulndi Juntlon Shulhulndl Slation 20 4.0 2 2.0 5.9 7.9 3.01 5.0 

Shulhulndi Slation Aguarlco Slalion 13 3.0 I 3.0 11.3 14.3 

Shuahulndi Junllon Vulebra Junllon 35 7.0 3 2.3' 28.7 31.0 I 8.71 11.011 32.,1 34.41 

Vulebra Junllon VueaSlallon 18 3.0 1 3.0 15.8 18.8 

Yulebra Juntlon Cononaco Slalion 50 10.0 4 2.5 45.8 48.3\ I 489/ 51.411 5.11 7.611--:7f ~:21 

I Tolall I 1881 381 151 
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Table C - 3 

Production Stations Requiring Phase I Assessment 

I 
I 
I 

,. ________ F_i_el_d ___________________ s_ta_t_io_n. _____ ~1 I 

Lago Agrio 

Parahuacu 

Atacapi 

Guanta 

Aguarico 

Shushufindi 

Sacha 

Culebra 

Yulebra 

Yuca 

Yuca Sur 

Auca 

Auca Sur 

Rumiyacu 

Cononaco 

Dureno 

Project Total 

CONFIDENTIAL TREATMENT REQUESTED 

SONY - 04 CIV 8378 

Central Production Station 
North Production Station 

Production Station 

Production Station 

Production Station 

Production Station 

Central Production Station 
North Production Station 
South Production Station 
Southwest Production Station 
Water Injection Station 

Central Production Station 
North # 1 Production Station 
North # 2 Production Station 
South Production Station 

Production Station 

Production Station 

Production Station 

Central Production Station 
South Production Station 

Production Station 

Production Station 

Production Station 
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<~, TableC-4 
§ ~ Development History I Workover Record and Spill Record 
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Spill Record 
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Table C - 4 
Development History, Workover Record and Spill Record 

For Well Sites and Flo\A4ines Subject to Phase I Assessment 
Assessed .. . ... Wellsite. Spill Record 
.• Flciwline .....• :WorkOVE3rs 1973-: 1990 . 

Post 1990':' Number .. 
(NLJrntJ~r) '.. of Spills 

Indicates well sites and flowlines selected for assessment. 

~ '+' on! .J ' ~g; __ ' ____ ----

Volume 
'. (Barrels) 
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Table C - 4 
Development History I Workover Record and Spill Record 

For Well Sites and FloVviines Subject to Phase I Assessment 
5: 
m 
z 
-I 
::u i 

Asse.s$eq Assessed . .•. Wellsite 

m, 
o 
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m 
(J) 
-I 
m 
o 

r'ri 
'1:101 --

. '2J~! SSF 
01;1 SSF 

o ;!:: rn! SSF » ~;Z:, 
...... c.o-/' 
o In ...... 
0'> IN:b. 
~ r-
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o 

Well' Flowline Workovers 
.SiJ~·· 

,'", .. 
• .... Post 1990 

_ Indicates well sites and flowlines selected for assessment. 

Spill Record 
1973-1990 
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Table C - 4 
Development History, Workover Record and Spill Record 

For Well Sites and Flo'NIines Subject to Phase I Assessment 
.••••. Assessed .... ... . AsseSsed i .. ·· ..... ...••...•.. ·~r~I.·· . . ... Flowlin~fl!"'· ~~~~';;;;""';'~~~~~~-'" ..... ';;" ..••• ~< 

_ Indicates well sites and flowlines selected for assessment. 

Spill Record 
1973-1990 

Number I .. Volume 
of SpillS . (Barrels) 
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Well . 
Site 
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Table C - 4 

Development History I Workover Record and Spill Record 
For Well Sites and Flowiines Subject to Phase I Assessment 

Assessed Well Site - Milestone Oates Wellsite Spill Record 
FI9wline Spud/Completion/Production' Workovers 1973-1990 

MM I YY I MM 1 yy ~ MM I YY Post 1990 Number I Volume 
'( Number) of Spills (Barrels) 

_ Indicates well sites and flowlines selected for assessment. 
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FACILITIES, WELL SITES AND PIPELINES 

~ 

I 
I 
I 
I 
CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

,. CONFIDENTIAL . 
PET 040957 

! ~~;:::nul G,aup . I 
CA1069704 

CA1069704 



I' 
1-= 

I 
I ~ 

I "I . 

. ; 

I( 
11 
I 4 

I l 

I~ 

I ~j 

I 
I 
I 
I 
I 
I 
I, 

I 
-

HBT AGRA Limited 
eflgmMflflg & eflVlffJf1m.,,1lJi s.rvicn 

_~ ~ Ct~.l SITE HCO~Nr~ T!e~~ ~ ~T"G';m. 
-~.-.~~~ . -... .. , ,~.~.~-~~~ 

FAOtIrYAND WEt.LSIIEDATA san 
ASSESSMENT DATE: ________ -- ASSESSMENT PERSONNEL: ________ _ 

LOCATION 

FIELD: __________ _ SITE NUMBER: ____________ _ 

(Use field abbreIIiation and weUsite nulT'ber) 
SITE NAME: ____________ _ 

AGE AND STATUS 

SPUD DATE: ______ COMPLETION DATE: ______ PRODUCTION DATE: ____ _ 

JUNE 1990 STATUS: PRODUCING a 
ABANDONED a 

CURRENT STATUS: PRODUCING a 
ABANDONED a 

PRODUCTION STATION CONSTRUCTION DATE:. __________ _ 

AVAILABLE ENVIRONMENTAL DOCUMENTATION 

PRE-AUDIT QUESTIONNAIRE: a YES a NO 

IS SITE SPECIFIC DETAIL AVAILABLE? a YES a NO 

If YES provide a brief summary below and addreaa environmental issu .. on data lheets 

SPILL RECORDS a YES aNO 
If YES refer to spiH rscord and record current evidence of spill on data sheets 

PAST REMEDIAL ACTION: a YES aNO 
If YES provide details 

HAVE HISTORIC AlA PHOTOS BEEN ACQUIRED FOR THIS SITE? a YES 

HAS A SITE PLAN BEEN ACQUIRED? a YES 

aNO 

aNO 

CONFIDENTIAL 
PEL 040958 

CONFIDENTIAL TREATMENT REQUESTED -
SDNY - 04 CIV 8378 

CA1069705 

CA1069705 



r:-:::=-:-==-:-:-~----------_1 HBT AGRA Limited .-
,_._...... SITE NUMBER I

J SITE INFRASTRUCTURE 

INCLUDE PAST AND PRESENT INSTAlLATIONS AND INDICATE THEIR STATUS BY: 
A· Ac1ive; S • In place but out 01 UN c· Removed Leave blank if not PI'lSllll1t 

U • Underground 

NUMBERISTATUS EVIDENCE OF ENVIRONMENTAL DAMAGE 
ON·SITE OFF·SITE 

Ves No Yes No 

FLARE PIT --' Q Q Q a 
DRILL. SUMP WORKOVER PIT { CI CI CI Q 

WASTE PIT __ I Q CI Q CI 
STORAGE TANK , Q CI CI CI 
KNOCKOUT TANK , a a CI CI 
FUEL TANK __ I a a CI a 
POPTANK a a a a 
WELL HEAD a a a a 
FLARE STACK a a Q CI 

SEPARATOR a a Q CI 

TREATOR , a a a a 
PUMP f CI a a CI 

HEATER a a a CI 

PAODUCTLOAOOUT , a CI CI CI 

CHEMICAlS I a a a a 
CHEMICAL LOAOOUT , a a CI a 
TRANSFORMER I Q Q CI a 
PIPELiNE Q a a Q 

OTHER a a CI a 
If ves for any of the above provide detail on attached data sheets 

WASTE MATERIALS PRESENT ON SITE 

DAILLMUD 

WASTE OIL 
TANK BOnOMS 

PRODUCED WATER 

PRODUCED FLUIDS 

FILTERS 

SEWAGE 

DOMESTIC GARBAGE' 
CONTAMINATED SOIL, _____ _ 

SCRAP METAl 
OTHEA _______________ _ 

PRESENT 

Ves No 

CI CI 

CI CI 

CI 0 
Q 0 

CI 0 

CI CI 

CI CI 

CI CI 

CI CI 

CI CI 

CI CI 

DISPOSED OF ON SITE 

Yes No 

Q CI 

CI CI 

CI Cl 

CI CI 

CI CI 

CI CI 

a Cl 

CI CI 

CI CI 

CI CI 

a Q 

I, 
;J 

'Il -
.~ 

Ii' 
I 
I-

I 
I 
I 
I 
,I 

If YES for any of the above provide detail on alltach~d_d.a.ta_sheets -
""'CONFIDENTIAL 

CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

PET 040959_~ I 
CA1069706 

CA1069706 
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HBT AGRA Limited 
Engmeering , Environmental ServiCll5 

SITE NUMBER ____ _ 

GENERAL SITE DESCRIPTION 

ElEV. PAD: ________ metres PAD MATERIAL; __________ _ 

BERMED: CJ YES CJ NO BERM MATERIAL: __________ _ 

DRAINAGE: _____________________________ _ 

IS A DRAINAGE DITCH PRESENT? CJ YES CJ NO AREA DRAINED _____ _ 

EROSION: ______________________________ _ 

EROSION CONTROL: _________________________ _ 

ESTIMATED CURRENT DISTURBED AREA _______ hectares 

VEGETATION ON WEllSITE PAD: ______________________ _ 

VEGETATION CONTROL METHOD: Q MANUAllY CUT OTHER: _________ _ 

ESTIMATED DEPTH TO GROUNDWATER m 

TOPOGRAPHY: 

a LEVEL 10 GENTLY SLOPING 
(OOS·) 

a MODERATE to STRONGLY SLOPING 
(e·17") 

a VERY STRONGLY TO STEEPl. Y SLOP! 
(17 TO >45.) 

WEllSITE POSITION ON SLOPE: Q CREST Q UPPER Q MIDDLE Q LOWER Q TOE Q DEPRESSIC 

ADJACENT LANDUSE 

DISTANCES ARE MEASURED FROM THE NEAREST SITE BOUNDAAY. DISTANCES ARE ESTIMATED. 

DISTANCE TO NEAREST WATER WEll 

DISTANCE TO NEAREST RESIDENCE 

DISTANCE TO NEAREST SURFACE WATER 

DISTANCE TO NEAREST WETLAND 

_____ m 

_____ m 

_____ m 

_____ m 

Q >200m 

Q >200m 

Q > 200m 

Q > 200m 

CJ UNKNOWN 

Q UNKNOWN 

Q UNKNOWN 

Q UNKNOWN 

IS THE LAND ADJACENT THE SITE USED FOR AGRICULTURAl PURPOSES? Q YES Q NO 

AGRICULTURAl LAND USE: CULTIVATED Q 

PlANTATION Q 

GRAZING 

OTHER 

CJ 

Q_----

HAS ADJACENT LAND BEEN IMPACTED BY OILFIELD ACTIVITIES? Q YES Q NO 

(if YES provide detail on attached data sheets.) 

NATIVE VEGETATION: Q YOUNG SECONDARY FOREST Q SECONDARY FOREST Q MATURE RAIN FOREST 

SIZE OF ClEARING (surrounding well site or production facilities as a result of oil field development) ______ ha 

Q DEFORESTATION BY COLONIZERS 

EXTENT OF FOREST REGENERATION WITHIN ORIGINAL CLEARED AREA ____________ "10 

(CONnDEln~l 
. PE1~0409 . 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069707 

CA1069707 



SAMPLE SUMMARY 

SAMPLE IDENTI FICATION 

LOCATION 

SOIL 

WATER 

SAMPLE 

!UMW 

PHOTOGRAPHIC RECORD 

PHOTO NUMBER 

ROLL PHOTO 

INTERYAL (em) 

FROM TO 

DESCRIPTION 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

HYDROCARBON SITE NUMEiER 
ODOUR KEY 

None = N 
Fail! . = F 
Distnc:t = D 
Strong = 5 

O!;SCRIPTION 

TEXTURE 

N 

CJ 

CJ 

CJ 

CJ 

a 
a 

HYDROCARBON 
ODOUR 

DIRECTION 
LollcirG N. S. E. W 

S E 
0 CJ 

CJ CJ 

CJ CJ 

CJ a 
CJ a 
a CJ 

'- CP~pgt~fiAL 961 

W 

0 

0 

CJ 

a 
0 

a 

CA1069708 

CA1069708 
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,. 
Table E - 1 

I I 
Physical Impacts, Topograp_hy and Adjacent Land Use 

Recorded For Assessed Well Sites 

I Assessect Currently 

Well Site Disturbed 

Area 

I (m2)-

I , LA 1 7,150 

LA 2 7,200 

LA 5 3,420 

I 
LA 6 4,950 

LA 8 3.400 

LA 9 9,350 

I 
l LA 10 4,500 

LA 118 12,852 

LA 12 6,900 

I 
LA 17 7,150 

LA 19 1,250 

LA 20 2,730 . 
I J • 

LA 21 4,845 

LA 26 4,700 

LA 29 7,875 

I 
-'I 

<Vi 

LA 32 6,300 
LA 33 7,700 
LA 34 8,190 

.~ 

I 
LA 35 7,920 
PH 2 2,400 
PH 5 4,000 

I J AT 1 12,600 
AT 2 4,500 
AT 3 5,200 

I 
GU 1 11,500 
GU 3 8,100 
GU 5 19,500 

1--' 
GU 8 5,000 
AG AG3 6,780 
AG AG6 11,400 

Id AG AG8 9,025 
AG AG9 7,000 
AG AG10 11,625 

I~~ 
SSF 857 7,900 
SSF 859 4,800 
SSF 61 14,275 

I 
SSF 863 10,750 
SSF 8S4 12,000 
SSF A6S NA 

I 
SSF 866 12,600 
SSF A67 5,200 

t'! , 

I ~ 

CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

Topography ( Slope ) Proximity to : 

Gentle MOd. Strong Res. Creekj 

0-5 6 -17 17 - 45 River 

Position on Slope Estimated ( m ) 

Mid - - >200 180 
Mid - - 350 300 
Mid - - 40 NA 
- Mid - 100 100 

Mid - - >200 NA 
Mid - - 150 NA 
Mid - - 50 15 
Mid - - 20 5 
Mid - - 375 NA 
Mid - - 500 NA 
Mid - - 15 NA 
Mid - - 70 NA 
Mid - - 70 25 

- Crest - 5 25 
Mid - - 20 100 
Mid - - 300 10 
Mid - - 50 50 
Mid - - 150 NA 
Mid - - NA 70 

Lower - - 100 25 
- - Crest >2OC 20 

- - Crest NA NA 

- - Mid 200 100 

- - Crest NA 100 
Mid - - 20 1 

- Mid - 100 10 

- - Crest 100 1 
Mid - - 20 1 
Mid - - 20 NA 

- - Crest 200 200 
Mid - - 200 NA 
Mid - - 150 100 
Mid - - 20 30 
Mid - - >20( >200 
Mid - - 150 NA 
Mid - - >20< NA 

- Crest - 100 10 

- - Crest 20 1 

Mid - - 100 NA 

- Toe - 50 15 

Mid - - >2OC >200 

Adjacent 

Land Use Erosion 

Present 

(Type ) Yes or No 

Mixed No 
Grazing No 
Mixed No 

Grazing No 
None No 

Grazing No 
Mixed No 
Mixed No 
Mixed No 
Mixed No 
Mixed No 

Grazing No 
Mixed No 
Mixed Yes 
Mixed No 
Grazin~ No 
Mixed No 
Mixed No 

Grazing No 
None No 
None Yes 
None Yes 
None No 
None Yes 

Mixed No 
Grazing No 
Grazing Yes 
Mixed No 
Mixed No 
Mixed No 

Grazing No 
Plantation No 
GrazinQ No 
Mixed No 

Grazing No 
Plantation No 
Plantation No 

Mixed Yes 
None No 
Mixed No 
Mixed No 

[ {ONFlDENTIAC 
. -PET 04096~ 

CA1069710 

CA1069710 



Table E - 1 
Physical Impacts, Topography and Adjacent Land USE~ 

Recorded For Ass-essed Well Sites 

Assessed Currently Topography ( Slope ) 

Well Site Disturbed Genua Mad. Strong 

Area 0-5 6 - 17 17 - 45 

(m2) Position on Slope 

SSF 68 10,200 Mid - -
SSF 69 7,496 Mid - -
SSF 71 19,425 Mid - -
SSF WIW2 6,900 Mid - -
SSF Wr.N4 9,000 Mid - -
SSF WfW7 5,200 - Mid -
SSF Al 4,750 - - Crest 

SSF A7 5,160 Mid - -
SSF A9 1,950 Mid - -
SSF Al0 7,800 Mid - -
SSF A13 6,500 Mid - -
SSF 815 4,200 - Lower -
SSF 816 NA - - Crest 
SSF A20 5,750 Mid - -
SSF A22B 7,200 Mid - -
SSF A24 3,600 Mid - -
SSF A26 3,600 Mid - -
SSF A30 3,800 Crest - -
SSF 831 5,500 - Mid -
SSF A33 6,500 Mid - -
SSF A34 NA Mid - -
SSF 836 4,900 - Mid -
SSF A38 4,400 Mid - -
SSF A43 6,500 Mid - -
SSF 68 8,000 Mid - -
SSF A45 4,675 Mid - -
SSF A458 9,300 Mid - -
SSF 46 5,500 Mid - -
SSF 849 8,025 Mid - -
SSF A50 2,160 Mid - -
SSF 851 3,600 Mid - -
SSF 852 6,900 Mid - -
SSF 855 23,000 Mid - -
SA WIWl 1,000 Mid - -
SA WfW2 3,300 - Mid -
SA WIW3 NA Mid - -
SA WIW4 3,600 Mid - -
SA WIW5 3,200 Mid - -
SA WIW6 7,400 Mid - -
SA 1 3,025 Mid - -
SA 2 2,745 Mid - -

CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

Proximity to : 

Res. Creek! 

River 

Estimated ( m) . 

>20( 40 
>20( 20 
>20( 20 
NA NA 

50 NA 
100 200 
30 70 

>2OC >20( 

20 NA 

50 20 
40 50 

NA 1 
>20( NA 
150 NA 

NA 200 
10 20 
50 25 

20 50 
200 1 

5 70 
>2OC >29< 
>20( 10 

20 40 

1 NA 

75 >~ 
150 NA 
200 NA 

>20( 200 
150 NA 
30 50 
20 50 

>20( 150 
70 >~ 
25 NA 

50 100 
50 NA 

300 NA 
50 NA 

NA NA 

25 50 

50 NA 

Adjacent 

Land Use 

(Type) 

Grazing 
Grazirlg 
Mixed 
Mixed 

Mixed 
Mixed 
Mixed 

Graz(ng 
None 

Grazing 
Mixed 
None 
None 
None 

Nona 
Mixed 
Mixed 
Mixed 
None 
Mixed 
None 

Mixed 
Mixed 
Mixed 

Plantation 
Grazing 

NA 

Mixed 

Grazi~ 
Grazing 
Mixed 
Mixed 
Mixed 

Plantation 

Mixed 
Plantation 

None 
Mixed 
None 
None 
Mixed 

Erosion 

Present 

Yes orNo 

Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 

No 
No 
No 

No 
No 
No 

No 
No 
No 
No 

No 
No 
No 

No 

No 

No 
No 
No 
No 
No 

• 

~ 
I 
I 
I , 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I' CONFIDENTIAL I 
"'- PET 040964 

CA1069711 

CA1069711 



Table E - 1 I 
I 
I 
I 
I 
I 

Physical Impacts, Topograp_hy and Adjacent Land Use 
Recorded For Assessed Well Sites 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 

Assessed 

Well Site 

SA 8 
SA 9 
SA 11 
SA 12 
SA 13 
SA 16 
SA 18 

SA 19 
SA 20 
SA 21 
SA 25 
SA 27 
SA 28 
SA 32 

SA 33 
SA 34 
SA 35 
SA 36 
SA 40 
SA 43 
SA 44 

SA 46 
SA 54 
SA 55 
SA 56 
SA 58 
SA 59 
SA 60 
SA 72 
SA 73 
SA 74 
SA 75 
SA 77 
SA 78 
SA 81 
SA 84 
SA 85 
SA 86 
SA 91 
SA 93 
SA 94 

Currently 

Disturbed 

Area 

(m2) 

3,300 
2,000 
4,000 
7,200 
3,200 
4,500 
2,500 
1,000 
1,500 
5,750 
5,000 
5,500 
4,500 
4,100 
3,200 
4,500 
1,000 

12,750 
1,000 

700 
2,625 

6,600 
1,150 
1,225 
1,200 
5,400 

NA 
4,500 
6,600 

NA 
5,625 

3,825 
7,700 
4,240 

11,400 
8,380 
6,000 
2,650 
8,700 
6,850 
8,234 

Topography ( Slope ) 

Gentle MOd. Strong 

0-5 6 - 17 17 - 45 

Position on Slope 

Upper - -
Mid - -
Mid - -
Mid - -
Mid - -

Upper - -
Mid - -
Mid - -
- Mid -

Upper - -
Mid - -
Mid - -
Mid - -
- Mid -

Mid - -
Mid - -
Mid - -
Mid - -
Mid - -
Mid - -
Mid - -
Mid - -
Mid - -
Mid - -
Mid - -
Mid - -
Mid - -
Mid - -
Mid - -
Mid - -
Mid - -
Mid - -

Upper - -
Mid - -
Mid - -
Mid - -

Upper - -
- Mid -

Mid - -
- - Crest 

Upper - -

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Proximity to : Adjacent .. 

Res; . CreekJ Land Use 

River 

Estimated (m) (Type ) 

15 NA Plantation 
100 50 Mixed 
20 NA Plantation 
10 20 Mixed 

NA >200 Grazin~ 
5 40 Plantation 

50 NA Plantation 
100 100 Plantation 

30 50 Mixed 
NA NA Plantation 

25 100 Mixed 
20 NA Mixed 

>2OC 100 Grazinq 
NA NA None 

NA NA Mixed 
5 NA Mixed 
5 NA None 

NA NA None 
NA NA None 
NA >200 Plantation 
NA NA None 

60 20 Mixed 
NA 200 None 
100 300 Plantation 

>20( NA Plantation 
50 NA Plantation 

100 NA NA 

200 200 Mixed 
>20( >2OC Mixed 
200 NA None 

>2OC NA Mixed 

NA NA Plantation 
>2OC 40 Mixed 

20 1 Grazing 

200 NA None 
>2CX 150 Plantation 

20 10 Mixed 

NA 100 . None 

NA NA None 
1 100 Mixed 

NA 10 Grazina 

EroSion 

Present 

Yes or No 

No 
Yes 
No 
No 

No 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 

No 
No 
No 
No 
No 
No 
No 

No 
No 
No 

No 
No 
No 
No 
No 
No 
No 

.'". CA1069712 

CA1069712 



Table E - 1 
Physical Impacts, Topography and Adjacent Land Use 

Recorded For Assessed Well Sites 

Assessed CurrenUy· Topography ( Slope ) 

Well Site Disturbed GenUe MOd. Strong 

Area 0-5 ·6-17 17 -45.· 

(m2) Position on Slope ... . .. 

SA 95 7,800 Mid - -
SA 97 5,225 Mid - -
SA 100 5,400 Mid - -
SA 103 6,000 Mid - -
SA 104 8,825 Mid - -
SA 107 12000 Mid - -
SA 109 7,200 Mid - -
SA 110 6,000 Mid - -
SA 111 9,600 - - Crest 
SA 113 5,550 Mid - -
cU 2 6,600 - Mid -
VB 2 8,400 - Mid -
YU 4 6,300 - Crest -
YU 6 5,000 - Mid -
YU 5 7,200 - Crest -
YU 12 6,000 Mid - -

YUS 1 14,000 - Upper -
AU 1 5,000 - - Crest 
AU 4 ·6,000 - Upper -
AU 6 6,000 - ~ -
AU 7 6,000 Lower - -
AU 9 6,900 - Crest -
AU 11 6,000 - Mid -
AU 12 5,000 Mid - -
AU 15 6,000 - Mid -
AU 16 6,600 - Upper. -
AU 11 5,000 - Crest -
AU 18 7,150 - Mid -
AU 19B 6,000 - Upper -
AU 21 6,OSO - Mid -
AU 24 14,400 - Mid -

AUS 1 NA Mid - -
AM 1 4,900 - Upper -
CN 1 6,900 - Mid -
CN 2 1Q,5OO Mid - -
CN 3 7,700 Mid - -
CN 8 10,400 Lower - -
CN '1 9,600 - - Crest 
CN 12 10.400 - - Crest 
DU 1 5,800 - - Crest 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Proximity to : Adjacent 

Res. Creek/ Land Use 

RiVer 

Estimated ( m } (Type ) 

200 NA Mixed 
>2OC 10 Grazi~ 

NA NA Plantation 
>2OC 10 Mixed 

>2OC NA PtantatiOr<1 
1 100 Mixed 

NA NA None 
50 NA Plantation 

NA 40 None 
>2OC NA None 
>2OC 1 None 
>20( 1 None 

200 NA Grazing 

200 NA None 

150 NA Mixed 
>200 100 None 

1 30 Plantation 
>200 50 Plantation 
200 NA Plantation 

>~ NA None 
NA 1 None 

200 >2OC None 

20 100 Mixed 
10 30 Plantation 

200 5CJO None 
>200 100 Plantation 

>200 100 Plantation 

>200 NA None 
>200 >2OC Grazing 
>2OC 100 None 
100 100 Mixed 

SO 50 Plantation 
NA NA None 

50 NA Plantation 

10 NA Plantation 
1 10 Plantation 

>2OC 5 None 

>200 >200 None 
>200 >2~ None 

20 20 None 

Erosion 

Present 

Yes or No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
Yes 
Yes 
No 
No 
No 
No 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
Yes 
No 
Yes 
No 
No 

No 
No 
No 

Yes 
Yes 

~-l -="<-

CA1069713 

CA1069713 
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Production Station 

lago Agrlo Central 
North 

Parahuacu 

Atacapl 

Guanta 

Aguarlco 

Shushuflndl Central 
North 

South 
Southwest 

Water Inj. 

Sacha Central 
North # 1; 
North # 2 

South 

- - -
Currently 
Qisturbed 

Area 
(ha) 

80 
10 

6 

3 

8 

6 

50 
13 

15 
16 

47 
20 

9 

5 

- - ~ - .. -... !lilt ... 
Table E - 2 

Physical Impacts, Topography and Adjacent Land Use 
Recorded For Production Stations 

Topography ( Slope) Proximity to : 
Gentle I Mod. I' Strong Res. I Creekl 
0-5 6 - 17 17 - 45 River 

Position on Slope Esllmated (m ) 

Mid 100 100 
Mid 50 250 

Crest 100 0 

Crest 300 50 

Mid 20 

Upper 200 20 

Mid 20 10 
Mid 20 20 

Mid 300 300 
Mid 100 10 

Crest 250 10 

Mid 50 700 
Mid 40 20 
Mid 50 150 
Mid 10 10 

... - .. ... 

Adjacent 
land Use Erosion 

( b) Present (c) 
(Type) Yes or No 

Industry No 
Plentation No 

Forestry No 

Mixed Yes 

Plantation No 

Forestry Yes 

Mixed No 
Planlallon No 

Plantallon No 
Mixed No 

Grazing No 

Mixed No 
Plantation No 

Mixed No 
Mixed No 
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U1 

Production Station 

Culebra 

Yulebra 

Yuca 

Auca 

Auca Sur 

Cononaco 

Dureno 

" 
(J . 

. -00 
mZ 

i ~"'T1 ....... 
ad 
~m 
oZ 
lD-I 
m ....... 
00 ):::> 

" 

Central 

South i 

TableE - 2 
Physical Impacts, Topography and Adjacent land Use 

Recorded For Production Stations 

Currently Topography ( SIO!!' ) Proximity to : Adjacent 
Disturbed Genlle 16M~~~ I f,;liong' . Res, I Creek/ land Use 

Area 0-5 11- 45 River (b) 
(ha) Posilion on Slope Estlril ated (m 1 (Tvpe) 

2 Upper 20 NA Plantation 

3 Upper 800 30 Mixed 

12 Upper 300 100 Forestry 

30 Upper 100 Mixed 

9· Crest 200 50 Forestry 

2 Mid 50 20 Plantation 

8 Upper 20 NA Plantation 

Crest 20 20 Forestry 

( a) ElCcludea marginal regeneration adjacent site boundaries. 

( b) Agricultural types ( Ie. plantation and grazing) notad when Immediately adjacent site boundaries. 

( c) Where eroSion Impact !s present, d5teUa are pi;,~~dad Iii Tab;a 6 - . 

iii" _. _" .. _u~ ... _~ _._~~;~~~;.t .~;.! .. ,t..~.,\..~ ~.",o!,~ .... , ,- " 

Erosion 

Presenljci 
Yes or No 

No 

No 

Yes 

Yes 

Yes I 

Yes 

No 

Yes 
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I' 
I 
I 
I 
I 
I 
I· 
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I 
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I 

APPENDIXF 

CONTAMINANT OBSERVATIONS FOR ASSESSED 
WELL SITES, PRODUCTION STATIONS AND 

SECONDARY PIPELINFS 

CONFIDENTIAL 
\. PET 040969 

OAGRA 
Earth & Environmental Group 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069716 

CA1069716 
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Table F - 1 

- - .-
...... . .. .s.. .~ .. .., -.i. -J -1';; 

Summary of Contaminant Observations For Assessed Well Sites 

.' '. Produced Fluid Spills 
'. 'Assessed From: 

Site Well I Flowlinel Pump I Tank JFlare 

Yes A spill has been Identified. 

.. - The spill has migrated oH the well site or contaminants 

have mlgrllted beyond the confines of the pit. 

LA 1 Yes No ... 
LA 2 Yes No 
LA 5 Yes No 
LA 6 No No 
LA 8 Yes No 
LA 9 No No Yes 
LA 10 Yes 
LA 118 Yes Yes 
LA 12 Yes Yes 
LA 17 No No 
LA 19 No No 
LA 20 Yes No 
LA 21 Yes No 
LA 26 No 
LA 29 Yes Yes 
LA 32 Yes No 
LA 33 Yes No 
LA 34 Yes No 
LA 35 Yes No 
PH 2 No 
PH 5 No 
AT 1 Yes Yes 
AT 2 No t~~.lI~t~ 

. Solid Waste Refined Product 
Pre~~I1{' Spills 

Ind. ··IUo.orTl .. '. ' •. :' Oil I Chern. I Fuel 

No A spill has not been Identified. 

Yes 

Yes 

Yes 

Yes 

Yes 

The feature is not present on the site. 

Ind. = Industrial. Dom. = Domestic 

Yes 
Yes 

Yes 

Yes 

Yes 

No 

No 
No 

No 
No 

Pits 

#1 I #2 I #3 

-] Covered 

Pit 

r No I No 

[Ij No 

No No 
Yes 

-... 
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Summary of Contaminant Observations For Assessed Well Sites 

~ 
Produced Fluid Spills 

Assessed From: :s:: 
m 
z 
-I Site Well I FloVilinel Pump I Tank I Flare 
;;0 
m o 
c 
m 
CJ) 
-I 
m 
o 

AT 
GU 
GU 
GU 
GU 
AG 
AG 
AG 
AG 
AG 
SSF 
SSF 
SSF 
SSF 

--_ SSF 
r 

-oQSSF 
!2J~ SSF 
ot; SSF 
~E2 SSF 

o ,~~. SSF 
~ '-'/= SSF 

° SSF 0) 
CD SSF -....I 
-" 
()) .. -

A spill has been Identified. 

llle spill has migrated off the well site or contaminants 

have migrated beyond the confines oJth~ J!it. 

3 
1 
3 
5 
8 

AG3 
AG6 
AG8 
AG9 

AG10 
657 
659 
61 

663 
664 
A65 
666 
A67 
68 
69 
71 

WIW2 
WIW4 -

Yes No 
Yes No 
No No 
No No 

Yes No 
No No 
No No 

Yes Yes 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes Yes 

,-;,1. :.t.' _~ ';,'";; '<» ..;;:-(, ." 
~ •• ~~: '.~;' f~ ',' ~~""~..,: ... ,'t. ~, 

Yes -No No 
No No - - - - -

Yes 

-

Solid Waste Refined Product Pits 
Present Spills 

.. Ind. I>' Qqm .. Oil·· I Chern; I' . Fuel #11 #2 I #3 

I No A spill has not been Identified. r-~ Covered 

Pit The 'eature is not present on the site. 

Ind. :: Industrial, Oom. = Domestic 

Yes ... No 
Yes 
Yes 111'11 Yes 

Yes Yes 

Yes Yes 
No 

Yes Yes Yes 
Yes 
No 

Yes Yes 
Yes 

~ .. ~.: ~ -
•• N 

Yes Yes No Yes No 
No um -
No No No 

Yes No No 
No 

Yes No - -- - - - - - - - - ~ 
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Table F - 1 

Summary of Contaminant Observations For Assessed Well Sites 

Produced Fluid SpillS 
Asse~sed From: 

Site i well'l Fiowunel Pump I Tank I .... Flare . 

Yes A spill has been Identified. 

... The spill has migrated off the well site or contaminants 

have mlgr~tedlleyond the ~rlfl/'ll!ll of the pit. 

SSF WIW7 No No 
SSF . A1 Yes No 
SSF A7 Yes No 
SSF A9 Yes No 
SSF A10 . Yes No 
SSF A13 Yes Yes Yes 
SSF 815 Yes No 
SSF 816 No No 
SSF A20 Yes No 
SSF A228 Yes Yes 
SSF A24 Yes Yes 
SSF A26 Yes No 

Solid Waste Refined Product 
':.' : : . . :". :'":" :;.~ . '. 
Preserit' Soills 

... ·:···:··1··········:·· '. !nd,'Oom. oii ., Chern. -1 Fuel 

No A spill has not been identified. 

Yes 

The feature Is not present on the site. 

Ind. = Industrial, Dam. = Domestic 

No 
Yes 

No 
Yes 
Yes 

Yes No 
Yes 
No 

Pits 

#1 I #2 I #3 

No 

Covered 

Pit 

f.liJli No 

Yes 
Yes 

filii 

-... 

SSF A30 No No Yes _JDli 
SSF 831 
SSF A33 
SSF A34 
SSF 836 
SSF A38 
SSF A43 
SSF 68 
SSF A45 
SSF A458 
SSF 46 

Yes 
No 

Yes 
Yes 
Yes 
Yes 
Yes 

No 
No 

No 
No 
No 
Yes 

, '<;-a~" '<; '~m' ~., ·$:\):T:~ .• ~·.·f-,. I'" •. ," 
... : ~ (I i" -"(' , , • '-: • 

Yes 
No 

Yes Yes Yes No Yes 
Yes 

Yes Yes No 

No 
Yes 

No Yes No 

~*i~~YD~:1 Yes Yes Yes ~li~:~6Ii~ Yes 
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Table F - 1 
Summary of Contaminant Observations For Assessed Well Sites 

Produced Fluid Spills .' . 
Assess~cI From: 

. Site . Well I FIQW!il1f!t1 PL.lmp ., Tank' ' flare' 

SSF 
SSF 
SSF 
SSF 
SSF 
SA 
SA 
SA 
SA 
SA 
SA 
SA. 
SA 
SA 
SA 

n SA 
;:;:~ SA 
-IZ] SA 
~~SA 
oz 
c.D-I SA 
-.-J ...... 
LNJ> SA 

r SA 

SA 

A spill has been Identified. 

The spill has migrated on the well site or contaminants 

have migrated beyond the Cl)nfinesof the ~it. 

849 Yes No 
A50 No No 
851 Yes 
852 Yes 
855 No 

WIW1 No No 
WIW2 Yes No 
WIW3 No No 
WIW4 No No 
WIW5 No No 
WIW6 No No 

1 No 
2 No 
8 Yes 
9 No 
11 No 
12 Yes No 
13 Yes Yes 
16 Yes No 
18 Yes Yes 
19 Yes No 
20 Yes No 
21 Yes Yes 

Solid Waste' . Refined Product 
'~pr~sent Spills 

. Ind.··.'·· Ddm. . Oir J 9herod . Fuel 

No A spill has not been Identified. 

Yes 

Yes 

The feature Is not present on the site. 

Ind. = Industrial, Oom. = Domestic 

No 

--.~--

No 

Pits 

#1 I #2 I #3 

r-~ Covered 

Pit 

Yes _ 

Yes 

•• 
Yes Yes 
No 

Yes 

•• 1 
Yes Yes 

~ .,',: ::'(,;: 

Yes 

Yes Yes 

• .. .... ' .......... ,... ....... ".. . r'_ .--. -. ~--- *--
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Table F - 1 

Summary of Contaminant Observations For Assessed Well Sites 

Assessed 
Site 

Proquced Fluid Spills 
From: 

Well fFlowlinel._ Pump I . Tan~ J 
Ves 

IS .. 

SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 

'\ SA n 
., -00; SA 
I m::z, 
-i2], SA 
~~ SA 
0::;;::: SA 
1.0 -i: -...., ...... , SA 
~:r:. ' ,..: 

A spill has been Identified. 

The spill has migrated 0" the well site or contaminants 

have mi9£a~ beyond the confines of the pit. 

25 
27 
28 
32 
33 
34 
35 
36 
40 
43 
44 
46 
54 
55 
56 
58 
59 
60 
72 
73 
74 
75 
77 

Ves 
Ves 
Yes 
Yes 
Yes 
No 
Yes 
No 

Yes 
Yes 

No 
No ... 
No 

... Ves 
No 
No 
No --No 
No 
No 

_ No 

Ves Ves 
Ves No 
Yes 
Yes 
Yes 
Ves 
Ves 

No 

No 
No 
No 

Yes 

Solid Waste 
··<p;~$~rlt . 

Flare l:i~ci:T/b6m.· 

Refined Product 
S~lIs 

... Oil· IChe~.J Fuel 

No A spill has not been identified. 

Ves 
Yes 

The feature Is not present on the site. 

Ind. = Industrial, Dom. = Domestic 

No 

Ves Ves Yes 
Ves 

No 

No 

Ves 

Pits 

#1 J #2 I #3 

1--1 Covered 

Pit 

PliU -

Yes No 
I~~A."W!! Yes ~e 

Yes 

BUTt : ... ~: -
Ves 
Yes [No] -
Yes 
Yes 

Yes 

Ves No 

~~11~~1 
Yes No 
Yes 
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Table F - 1 
Summary of Contaminant Observations For Assessed Well Sites 

Produced Fluid Spills Solid Waste Refined Product Pits 
Assessed From: Present Spills 

Site 

Yes --
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA ..... n. \)1\ 

~~ SA 
I -;." 

08: CU 
Pm YB 
02 
(,0-; YU 
'-.1_ 
Lnl> YU 

r-
YU 

.- l1li 

Well I Flowlinel Pump I Tank I Flare 

A spill has been Identified. 

The spill has migrated 06 the well site or contaminants 

have migrated beyond the confines of the pit. 

78 
81 
84 
85 
86 
91 
93 
94 
95 
97 
100 
103 
104 
107 
109 
110 
111 
113 
2 
2 
4 
6 
5 

f >"~i.,,', . ':'-:1.' '" 
~. 

No 
Yes 
No 
No 

No No 
Yes Yes 
Yes No 
Yes No 
Yes .. --Yes No 
Yes No 
Yes No 
Yes Yes 
Yes No 
Yes No 
Yes 

.. ,~ 
'''0 

Yes 
Yes No 
No No 
Yes 

Yes No Yes 

Ind~· loom. Oil I Chein. I Fuel #1 I #2 I #3 

No A spill has not been identifl8d. [ ~ Covered 

Pit The feature is not present on the site. 

Ind = Industrial, Dom. = Domestic 

Yes 
Yes 

Yes 

Yes Yes 

Yes Yes 

Yes 
Yes 

Yes ."" Yes 

-Yes 
Yes 
Yes 
Yes 
Yes .. 
Yes 

Yes 
Yes 
Ves 

No 

No 
No 
-

Yes 
No 

Yes .., Yes Yes Yes 

~ .. - ~ .. - --.......... . .. ,- . 

Yes ~ ~ J 
- ,- '-~~-'.~""~~.-. ill. -," 
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Table F - 1 

Summary of Contaminant Observations For Assessed Well Sites 

Produced Fluid Spills Solid Waste 
::' "'::': ." ", .: . Refined Product Pits 

Assessed From: .... Present Spjlls 
Site Well /Flowlinel Pump I Tank J Flar~ ..•. Ind.·· I· DqnL ......... Oil J Chem. I Fuel #1 / #2 \ #3 

Ves A spill has been Identified. No A spill has not been identilied. [ I Covered .-- The spill has migrated off the well site or contaminants The feature Is not present on the site, Pit 

have migrated beyond the confines of the pit. Ind. == Industrial, Dom. == DomestiC 

VU 12 Ves Yes 
YUS 1 Yes Yes 
AU 1 Yes 
AU 4 Yes No Ves Yes No Yes ... ... No 
AU 6 No Yes Yes 
AU 7 No 
AU 9 No Ves No 
AU 11 Yes Yes No 
AU 12 Yes Ves 
AU 15 Ves Yes Yes 
AU 16 Yes No 
AU 17 Ves Ves Yes It'. Yes 
AU 18 Yes Yes 
AU 19B Ves Ves 
AU 21 Yes Yes Ves 
AU 24 No No Yes 

AUS 1 Yes Yes Yes Yes No ... K'4'1r •• ,fiiD No I Yes 

RM 1 Ves No - .. " CN 1 Yes No Yes 
(") 

CN 2 No No ,,0 
("T1Z 

CN 3 No No No -111 ...... 
ot::l CN 8 No No No 

~~\ CN 11 .-~. No ••. ·iH'-· 
\ -.I ...... ' 

cn:J;>o\ 
,I 
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Table F - 1 
Summary of Contaminant Observations For Assessed Well Sites 

Produced Fluid Spills Solid Waste . Refined Product .. Pits 
Assessed From: · . .Present ., ··\«Soills 

Site Well· I Flo.will1el Pump I Tank I Flare In¥1 Dom. Oil . ·l. Cherr).1 Fuel ~11#21 #3 

Yes A spill has been Identified. No A spill has not been identified. r I Covered .... The spill has migrated off the well slle or contaminants The feature Is not present on the site. Pit 
have migrated beyond the confines of the pit. Ind. = Industrial, Dam. = Domestic 

eN 12 Yes No Yes Yes Yes Yes 
DU 1 No No Yes Yes ... .. -
~ 
Total Yes I 126 41 10 8 2 32 20 23 7 6 107 17 3 
( All Conditions) 
Total No I 35 118 0 0 2 0 0 0 27 0 18 19 2 

Total - 2 4 153 155 159 131 143 140 129 157 38 127 158 

Total Yes I 109 28 6 6 1 32 20 16 7 3 39 9 2 

Total IIiIIIiII -
(J. 

17 13 4 2 1 7 0 3 36 6 
-,:)0 

Total ~rnz 31 :2 . -\-n -
. - o 

0 0 

Total I 
-I="l"Tl 

3 No I oZ- 10 
(.0-\ 

o 
-.1-
-.I:P 

r-
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AsseSsed 

Table F - 2 
Description of Produced Fluid Spills Identified For 

Well Sites, Flowlines, Pumps, Tanks and Flares 

- -.- --,,- -

., •. :.:.::,/ ..•..•.... 1-1 -. ~ .... ~ .. ,.-. ~~';"' . ....;' ~'-:-.. "i-'" ~'''';''''!''' .. I --:---..,..,~-.-';...,...;~. -"~'.~. ~. ~~~~~ .. ~ ... ~.: ~.:.~' ~ .. ~'~'" ~ ..... ~ ... ~ ... ~. ~--'---'-----~----tI' 

......... Site Area ., Deoth I VoL , Area I Deeth I·· VoL .'Areal Debth I 'VoL r Area I Deeth I Vol. Area I Deeth I Vol. 

LA 1 
LA 2 
LA 5 
LA 8 
LA 10 
LA 118 
LA 12 
LA 20 
LA 21 
LA 26 
LA 29 
LA 32 
LA 33 
LA 34 
LA 35 
PH 2 , rH 5 

-08 AT 1 
i~~ AT 2 
08 AT 3 
<5~ GU 1 
~;:j GU 5 
co~ GU 8 

- The spill has migrated off the well site. The spill has affected water. 

10 0.1 1 
20 0.1 2 
10 0.3 3 
20 0.1 2 
50 0.1 5 
10 0.1 1 
15 0.1 1.5 
15 0.1 1.5 

100 0.2 20 
40 0.1 4 

250 0.2 50 
15 0.1 1.5 
25 0.2 5 

200 0.1 20 
15 0.1 1.5 

.. , . }-;;:: ' .. ~:.~.\ . :· .. ·2~~: 

100 
50 

0.1 
0.2 

10 
10 

VA"""{""':f~'" """"'\a'1,'" .W"·'" 1';1' 
~~~::'. ~, ~~.,.$/', ~~'~'::~!f~~~r ~,::~ ~~ ~ :' , 

10 
15 

250 

10 

0.1 
0.1 

0.2 

0.2 

1 
1.5 

50 

2 35 0.3 10.5 
''':'~''~ ~,s~, ~ .. :~?~16r'~:r~ <~~ ,~~~" 

~~'~~<'~'·f ., ·.~S·.1i 

H"._j.llOi1111.*'111:11i2.~*IIJ 
50 0.2 10 25 0.5 12.5 
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Table F - 2 
Description of Produced Fluid Spills Identified For 

Well Sites, Flowlines, Pumps, Tanks and Flares 

Asses.s~ I<~.W~II §'tIi.SPII'~,'.!; I. Flowlin~ Spills ~.>J "'>flLJrnpSpili~< .~~.~~ 1:.'HJiln~ Spills. ~... I ~ ,~, - -r"';'- I 
.. :" .... 

·····Sit~\· ~.~. 

- The spill has migrated off the well site. 

AG AG3 100 
AG AG9 40 
AG AG10 80 
SSF 857 50 
SSF 859 40 
SSF 61 5 
SSF 863 10 
SSF 864 10 
SSF A65 250 
SSF 866 10 
SSF A67 10 
SSF 68 50 
SSF 69 15 
SSF 71 20 
SSF A1 10 
SSF A7 n 20 
SSF A9 -00 m::z 10 
SSF A10 --i~ 400 
SSF A13 ~:=;; 15 
SSF 815 ~~ 5 
SSF A20 -.I ...... lO» 20 
SSF A221 " 4 

SSF A24 25 - - -

0.5 
0.2 
0.2 
0.5 
0.2 
0.2 
0.5 
0.1 
0.2 
0.1 
0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
0.1 
0.1 
0.2 
0.1 
0.2 
0.5 
0.2 - -~ 

50 
8 

16 
25 
8 
1 
5 
1 

50 
1 
1 

40 

15 

0.2 8 

0.2 3 
10 
3 
4 
2 
4 
1 

... ~~;?; <~" ' . y(~[..; , ~~<?>~ 

40 
3 

0.5 
4 
2 
5 -

10 

4 
25 --

0.1 1 

0.5 2 
0.2 5 - -

. Vol. 

[U_~I The spill has affected water. 

20 0.2 4 

- - - - - - - - -.-. -

i 

~ I 

-i ...... 
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Assessed 

. Site 

SSF A2.6 
SSF 831 
SSF 836 
SSF A38 
SSF A43 
SSF 68 
SSF A45 
SSF A458 
SSF 46 
SSF 849 
SSF 851 
SSF 852 
SA WIW2 
SA 1 
SA 8 
SA 9 
SA 11 
SA 12 

, nSA 
-00 

) ~~ SA 
§2 08 SA 
-->. +:'"m SA 

13 
16 
18 
19 
20 ° 02 (j)UJ-iS 

<D I 001-1' A 
--l '0» 

~ ( r 
, 

··Ar~.·. 

Table F - 2 
Description of Produced Fluid Spills Identified For 

Well Sites, Flowlines, Pumps, Tanks and Flares 

Pump Spills' . . Tank SpillS 

- The spill has migrated off the well site. [---] The spill has affected water. 

60 
50 

0.3 18 
0.1 5 

t::l .... :·n '1'~V ~~. ~.:;: ">'\) " ~ ~v~"'Y 

\: ~{~~~~~r;~< j'~{~'~~::.<"'~,_?)~ 

300 0.2 60 
200 0.2 40 
100 0.5 50 

5 0.1 0.5 
10 0.2 2 

./~ ~. ~, .' i;~~1 

5 
200 

40 
100 

0.2 1 
0.2 40 
0.2 8 
0.2 20 

, 'f'\'''.· ;~"';-l··. "{,"f$'f.:'<i' 
~ • ,'>-, ~,,,,, '$ ~", \ Sl ! 

40 
15 

0.2 
0.2 

8 
3 

,~t~~~", (~}~,~". I' ':J;~ 

50 0.2 10 
100 0.2 20 
25 0.2 5 
50 0.2 10 
20 0.1 2 

150 0.2 30 

50 0.5 25 
~f3~;~' (:;~:'(. "3' '-:'>'~ ~~r: ~ ~.~V ~ ~<;( ~,.;I~,~ ~ 

~ ..... '/ ... ')~ '); ~~;-,S"' ",~~~.'<!" z>~~? 

10 0.2 2 
100 0.3 30 

. " , ;~.rir . "(051, , : ':f~~ 

40 0.2 8 

25 0.2 5 

- - - -!'II ,. 

Vol. 
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Table F - 2 
Description of Produced Fluid Spills Identified For 

Well Sites, Flowlines, Pumps, Tanks and Flares 

Ass~ss~ I .,- '-r"·-·· '., . ,- ...... - r'''''' .' .... '·'r . .,... ...... ·-··· ,.. . ._"" .,.. .... ,.,-. . ._,.,.. .,.. ....... - • ~ 
m 
z 
-j 

:;u 
m 
0, 

:.i~it~:i '. PAi.Y .: . Vol. 

~I 
(/) 
-j 
m 
o SA 

SA 
SA 
SA 
SA 
SA 

'SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 

/ '\ C"A 
n" 

~~SA 
-l~SA 
'~~SA 

o oZSA » lD-l 
.....lo. 100 ........ 1 

° ~;p'SA (j), ..-
(0' "SA --l \ . 
I\.) 

co I -.t 

21 
25 
27 
28. 
32 
33 
34 
35 
36 
43 
46 
54 
55 
58 
59 
60 
72 
73 
74 
75 
77 
78 
81 

- The spill has migrated off the well site. 

15 0.3 4.5 

0.2 
0.5 

400 0.2 
100 0.2 

10 0.2 
80 0.2 16 

200 0.2 40 
20 0.2 4 
15 0.3 4.5 

~::.x~:?~:.::.' .' :;,:~~~ .," :~:.:i;:' 
25 

300 
150 
500 

60 
150 

10 

0.2 
0.2 
0.3 
0.2 
0.5 
0.3 
0.2 

5 
60 
45 

100 
30 
45 

2 

15 0.3 4.5 

"f<t1 .< ~~};"': ,:' <~~s, 

. '(s>l {~~fij:A}?~ ~ ~)-"~,~ 

; ...... /;i { ,·.or 't', ...... . v' 
• • So ,~;(.'~ /.~" 

150 0.1 15 

) ~ )""*s":<r'~"'""') ... ~~?,(~A,{' .. ~~~ ').~'~.v,)l~~:.~~.,. .... ~ >~ .. ':--.. ~~":>\o~>"':<'- ..... ~ J~'~' • 
. , .~1,o,*,~F.". ~:) (~ q.,,:~;:.;~:: ,:J~/""'(9/.".: .. ,.;,'.. vJ~R~~ ~f~"'';-~ 

100 0.2 20 

[---I The spill has affected water. 

100 0.2 20 15 0.5 7.5 

.... .. .. II1II ............ ... - -- --,.,.,~J~.I~ .. ~ ...... ~ 
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Table F - 2 
Description of Produced Fluid Spills Identified For 

Well Sites, Flowlines, Pumps, Tanks and Flares 

" - - - -./J •. _ ; ,II 

~ 
:s:: 
m 
z 
-i 
:;u 
m o 
c 
m 
(f) 
-i 
m 
o 

Assessed I . Well Sit~ Spills. Flowline Spills '.' ... 1-" '::P~~SPill~,: , ... ' .. '?Tank Spills-- --r Flare Spills 

SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
CU 

. \ YU .,,8 YU 
rn Z 
-I"TIi YU 

01 ot;', YUS 
~. -gg AU 
~ ~~. AU 
~ 1'0,', AU 
N . 
(!) 

...... Estimated Spill Dimensions (Area in square metres; Depth in metres,Volume in. cubic metres) 

Site" .•. I Aiita"l d~~ihr:.VQI:"T,6;~7r Depth I vOI:'1 Ar~ TD~~thr;V~llnN~]-D~Pth' . Vol. Tn h-';To~Pthr Vol. 

84 
85 
86 
93 
94 
95 
97 
100 
103 
104 
107 
109 
110 
111 
113 
2 
4 
5 
12 
1 

4 
6 

_ The spill has migrated off the well site. 

25 
150 

0.2 
0.2 

5 
30 

, : '. Z~Y;li"" : :~j{2~"": 1, ... "',1 
, , ... ~t... ~ ~., .. ~ " ~v) .... /. 

25 0.3 7.5 
300 0.2 60 
100 0.2 20 

20 0.1 2 
100 0.1 10 
200 0.2 40 
200 0.1 20 
100 0.5 50 
200 0.2 40 

20 0.2 4 
100 0.2 20 

15 0.2 3 
175 0.1 17.5 

10 0.2 2 
100 1 100 

10 0.5 5 
200 0.2 40 

6 0.5 3 
40 0.5 20 

25 0.2 5 

25 0.3 7.5 

" ':":<i1 " ·'ii";:;-: d' '(1\1') 

~{~~~:~~, >. {.l{;~,' ::~~~~t;~~ 

<" , .';:-~;;"...;:-f:~ =¥.·:~a1~~~ ~<n;-",~fo~ 

r--] The spill has affected water. 

20 0,5 10 

25 0.5 12.5 

-~ 
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Table F - 2 
Description of Produced Fluid Spills Identified For 

Well Sites, Flowlines, Pumps, Tanks and Flares 

,¥~EtSSSd' Well Site SPill$bl,F,lOWilh~~plII$d,} ' •.. PUmP$pUI$/I>H;Tank Sp!"~ .. I...c- ~.--- I 
: :-:.', . . 

····$ite ...•.. . Area 

The spill has migrated off the well site. C-] The spill has affected water. 

AU 7 
AU 9 20 0.2 4 
AU 11 
AU 12 
AU 15 

I (I 50 0.3 15 40 0.3 12 
-00 

0.3 30 0.3 9 'mZ 50 15 
-lll 

08 40 0.5 20 15 0.2 3 
AU 16 
AU 17 

~m 10 0.2 2 oZ 
! tD-l 60 0.5 30 10 0.5 5 , co ..... 

AU 18 , lJ.J);> 10 r 0.5 5 10 0.5 5 
AU 198 ·60 0.5 30 20 0.5 10 
AU 21 100 0.2 20 10 0.5 5 

AUS 1 10 0.2 2 10 0.2 2 (a) (a) 
RM 1 75 0.1 7.5 
eN 1 10 0.3 3 
eN 11 '~~~~~~~!;~f' ,~~~ c~(.:.j ~ ~~~~;'~:~~~t 

eN 12 200 0.2 40 
DU 1 (a) (a) 

Totals ( RouDded ) 3,700 3,500 150 

( a ) 

Note: .. 
Spill characterized in Table F - 7 (Description of Contamination at Production Stations) 
Well sites AUS 1 and DU 1 are located at production stations. 
Estimates of spill area, depth and volume are based on a very limited amount of data. 
More reliable estimates cannot be prepared without additional field data. .. _. ~ ,- ,- ,--,-,-.-~ .. -. -----~ 

70 

-

Vol. 

( a) 

10 

- - -
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Assessed 
SitEt 

LA 2 

LA 12 

LA 21 

GU 1 

GU 5 

AG AG3 
SSF 859 

SSF B63 
SSF A20 

SSF A22B 

SSF B36 
SSF 46 
SA 1 

SA 36 
CU 2 

YB 2 

YU 5 

YU 12 

YUS 1 

Table F - 3 
Description of Refined Product Spills Identified For Well Sites 

Used Oil ' ...••.•. Chemicals .. ·. Fuel 
••.. '. ;=rf;~tf~!~dspiIt D;men§;9ns~ (Area: In-~~r'metr@s;· ()epth Inmetres,VoluflJe in cubig metresJ 
>A;si T r-'~O~Pth"~l' . :vol.r~"N~~'FT})D~Pt~l7·<voi. ··TArea I Depth' I Vol. 

_ The spill has migrated off the site. 

15 

4 

2 

2 

5 

4 

25 

50 

0.3 

1 

1 

1 

0.5 

0.2 

1 

0.3 

4.5 

4 

2 

2 

2.5 

0.8 

25 

15 
;.o':~'I" •• " ,".'. " ~~ •• ~x>:}':-;' • >, ~~1' 

(3: ~ J :; ~; • ~ ~ 

100 

4 

0.5 

0.3 

50 

1.2 

10 

5 

20 

10 

5 

0.1 

0.1 

0.5 

1 

1 

I~~-- -] The spill has affected water. 

1 

0.5 

10 

10 

5 

20 

80 0.5 

150 1.5 

20 

40 

225 

-
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Table F - 3 
Description of Refined Product Spills Identified For Well Sites 

X? Area.' 
_ The spill has migrated off the site. [-~ ~ The spill has affected water. 

AU 4 , ::iq , ~... ,/~~ ~fi~f~! qi;~:: )l~~~~; 

AU 6 

AU 

AUS 

15 

1 

15 0.5 7.5 

15 0.5 7.5 

Totals (Round~d) 400 30 

( a ) Spill characterized in Table F - 7 (Description of Contamination at Production Stations ) 
Well site AUS 1 is located at a production station. 

Filters are present in pits at well sites AG9. SSFB57. SSFA67. SSFB31, and CN12 however, the 

presence of used oil has not been assumed. 

Note: Estimates of spill area, depth and volume are based on a very limited amount of data. 

,. 
n 

""'00 
ImZ, 
: ---l"'T1' ...... 
ot:l 
+:-m 
02 
(,D ---l 

, OJ ...... 
U'1 )::0 

r-

More retiable estimates cannot be prepared without additional field data. 

400 

W ' 

I\.) ........... ,... ... ~,....rw. ..... """"'" .-.-.-L.~""'~~- - -
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Assessed 
Site 

LA 2 

LA 5 

LA B 

LA 10 

LA 12 

LA 21 

PH 5 

GU 1 

GU 3 

GU 5 

AG AG3 

AG AG9 

SSF 857 

SSF 863 

SSF 864 

SSF A67 

SSF WIW4 

SSF A10 

SSF 815 

SSF 816 

SSF A20 

SSF 831 

SSF 836 

SSF A45 
SSF 46 

- - - - ... - ... - .... - "- - - - ..... 
Table F - 4 

Description of Solid Waste Present at Well Sites 

Description of Indus~rial \IV~ste .. Oes.cription of Domestic Waste ....... ", ".. . 

located on the Site located on the Site 

Several used oil filters and associated oil spill. 

One small mound of domestic garbage. 

One pile of garbage Including broken concrete and pipe. 

One small mound of domestic garbage. 

Oily soil ( approx. 3 m3 ) pile on site. 

Oily soil and refuse (approx. 3 m3 ) pile on site. 

Metallc debris and ally soil mound present (5 m3 ). 

Filters & oil In 2 m2 pit - oil migrating oul of pIt. 

Filters & ally soil dumped beside sib ( 10m3 ). 

Fillers & used all dumped adjacent pumps. 

Metalic debris and filters present. 

Metalic debris and filters dumped into pit. 

Filters dumped Into pit. 

Filters dumped Inlo pit. and on edge of site. 
Site used as landfill. Very large volume of wase present. 

Metalic debris and filters dumped Into pit. 
One small mound of domestic garbage. 

Some garbage from adjacent community centre. 

Site used as landfill. large volume of waste present. 

Site used as landfill. Very large volume of wase present. 

Filters dumped on well site. 
Metallc debris and filters dumped into pit. Small amount 0' domestic garbage present. 

Metallic debris, filters and wase soil dumped (25 m3 ). 
Garbage present in a 4 m2 pit. 

Fillers & used oil dumped adjacent pumps. Garbage recently covered al edge of site. 
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Table F - 4 
Description of Solid Waste Present at Well Sites 

Assessed Description of Industrial Waste . De~cription of Domestic W~ste. 

SA 
SA 

SA 
SA 
SA 
SA 
SA 
SA 
SA 

SA 
SA 
CU 
YB 
YU 
YU 
AU 
AU 

r- '\ AU 
. (") 

I ·"'1:10 AU 
1

m2 
--I"'Tl A" 

I i--i "U a t:j. 

.::-m CN 
02 

Site Located on the Site 
.. 

... . ·l.Q¢ated on the Site 

WIW4 Metal and plastic debris on site. (Small amount) 

1 Scrap metal and construction debris dumped. 

28 Metallc debris and filters at edge of site. (2 m3 ) 

32 Oily soil mound ( 15 rna ) present on site. 

40 Several truckloads of garbage dumped on pad. 

77 Small amount of domestic garbage present. 

78 

81 

85 

94 
103 

2 

2 

6 

5 

4 

6 

17 

Large tank dumped into pit. 

Steel cable present on site. 

Metallic debris dumped Into all pit. 

Domestic garbage present in oil pit 

Domestic garbage present (30 m3). 

Domestic and Industrial waste combined. Drums, filters, waste soli, wood and paper ( 40 m3 ). 

Several filters dumped. 

Filters & used oil dumped adjacent pumps. 

Dumped drums and waste oil flow off site 20 m. 

Fillers & used oil dumped adjacent pumps. 

Filters & used oil dumped adjacent pumps. 

Domestic garbage covers 400 m2. Dump area overgrown. 

Domestic garbage present at two locations ( 50 m3 ). 

21 Scrap pipe on sis. 

24 

~~_~C:N~ __ ~ __ ~::~::::~~::~~~ ________________________________________________ __ co~ 
, -.J)::> 
I r-

Domestic garbage present (20 m3 ). Mainly wood. 
Small amount of domestic garbage and metal on slope . 

Domestic garbage dumped down slope (several loads). 12 Fillers and wood dumped Into oil pit. 

- -~... ...--~~-~==~-=~~------
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Table F - 5 
Description of Contamination Associated With Well Site Pits 

Pit Estimated Dimensions eElI'm ....... Qi! .•. i§lpI1~.Se~pfl.ge 
ClildiiIDn·F~~d··rFtjJ"d .... 

D.'scha-ge 
to Sire am 

Yes/No 

Stail,ls! ~ ....... 

(m2) 

ThicknesS ( m ) 

··OU· I Water 

Freebo..-d PreSent 

(m) . Yes/No FiuidJrai Y~SiN~ ::;:YeSJNo· 
Comments 

L---.JI Covered Pit Yes Oily wastes are present in the pit. 

Contcninants have mi(1ated beyond 

the confines of the pit. 

No Oily wastes were not Identified. 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

--, LA 
r> LA ""t)O 

~~ LA ..... 
0 0 ', LA -l="rT1 oz. LA (.O~' 
co ..... 

LA coY' r-
LA 

2 No 

2 No 

5 

6 

8 

9 

10 BE 
118 No 

12 

17 

19 

20 

21 

26 

29 

32 

33 

34 

35 

1,500 

150 

NA 

NA 

o 
o 

o 
o 

o 
1.5 

o 
o 

No 

No 

No 

No 

NA 

Evidence of a pit was not found on the site. 

Not Available 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

hea revegetated 

Dense vegetation around pit. 

/vea revegetated 

/vea revegetated 

-



(/)0 
00 
Zz -<"'Tl Table F - 5 
'0 Om Description of Contamination Associated With Well Site Pits .j:>.z 
O-l 
<S> Assessed' Pit Estimated Dimensions . Berm Oil }~I~~ 

See ..... 
OISch"ge cor ......... paqe 

V>-l ···8Ite Status thickness ( m ) Freeboel"d Present CoodltiDr) to Stream -...,J:;u Area .• FoUnd Found Comments 
com 

(m2) Oil '1 Water ( m) Yes/No Fluld/Tar 
.. 

Y8S/No Yes/No V8S/No ~ 
~ 
m I Covered Pit z Oily wastes are present in the pit. No Oily wastes were not Identified. 
-l 
:;u Contaminants have mlSJ'ated beyond Evidence of a pit was not found on the site. 
m 
0 the confines of the pit. NA Not Available 
c 
m 
(/) 
-l PH 2 m 
0 

PH 5 

AT 1 No 400 0 0 No No No No Recently covered. 

AT 1 No 400 0 0 No No No No Recently covered. 

AT 2 60 0 0.5 1.5 Yes No No No Not In use 

AT 3 NA 0 0 No No No No Identified by colroller. 

GU 1 3,200 0.01 2 1 Yes Fluid _~ensevegetatlon around pit. 

GU 2 0.5 1.5 0.3 No Fluid ~ ~~~-
GU 3 484 0.3 1.2 0.75 Yes Fluid 

GU 5 3,200 a a No No 
~ •• >: 

.)0;), 
'( , , >/{ ~ . <. ecentlv covered. 

GU 8 

AG AGa 120 0.05 1.5 0.25 Yes Tel" No 

AG AGG 600 0 a No Til' No ':( 1-1 
:~ -{}~~. '-;' 
\'(> " • ecenlly covered. 

( '\ AG AGG 600 a 0 No Tw No " , . • ecentlv covered. ' , 

! -08 AG AGe 225 0.03 1.5 0.1 Yes Til' No 
'm2: 
. -I"T'J An AQ9 1,600 

,. ,.. 2 ... ~ Viii Fiuid No No Dense vegetation around pit. ...... " ... U.UI U.iJ 

,at::::! 
AG10 2,700 0.01 2 0.1 No Til' No Yes No Dense vegetation around pit. ~.+:-m AG 

la2: 
I~;::::! AG AG10 Yes 50 0.05 2.5 0.25 No Tw No No No Pips tom flowlfie to pit. 

, c.o~' 
857_ 

2,500 0.05 2 0.1 No Fluid No .. NA Dense vegetation around pit. o I' SSF 
» SSF 859 225 0.15 1.5 0.2 No Fluid No No Pit has overflowed. 
-->. 

° 
... '-.•• ~~~~.!L'~I1~~"'b1 .4 () OJ 
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Table F - 5 

Description of Contamination Associated With Well Site Pits 
-~----~ ... 

Assessed ... ,;, . .' Pit Estimat~d Dimensions Bl!(m 

Site Status Area Thickness (m ) Freebo ... d Present 

(m2) 011 I Water ( m) Yes/No 

,- J Covered Pit Yes Oily wastes ani p'esent In the pit. 
111111111111111111111111110 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 
/- -, 'SSF 

n 
;:g~ SSF 

--I~ SSF 
Ot:1 
+:-ITI SSF 
02 
to --I 
to ..... 

61 ... 
61 Yes 8M. 863 

864 

A65 

866_ 

A67 Yes 

A67 No 

6S-

69 No 

69 No 

71 Yes 

71 No 

71 No 

W1W2 No 

WIW4 No 

WIW7 No 

A1. 
A7 

Contaminants have migrated beyond 

the confines of the pit. 

2,550 0.15 1.5 0.2 No 

64 0.1 0 No 

324 0,01 1 0.3 Yes 

3,150 0.02 2 0.5 Yes 

3,300 0 0 No 

2,600 0.03 2 2 Yes 

500 0.02 1.5 0.3 Yes 

100 0 0 1.5 No 

NA 0 0 No 

SOO 0 1.5 No 

96 0 1.5 No 

2,590 0.02 1.5 0.5 No 

2,590 0 2 0.5 No 

2,590 0 2 0.5 No 

216 0 2 0.1 No 

2,400 0 2 0.1 No 

170 0 2 0.1 No 

600 0 0 No 

225 0.05 0.1 No 

~ip;,oO $8':":':'" . Oil Oi~h ... ge 

Condition 
' .:.'.::' , ,.,epa~ 

: Found Found. to Stream Comments 

Fluldlrer Yes!No YeS/No Yes/No 

No Oily wastes were not Identified. 

Evidence of a pit was not found on the site. 

NA Not Available 

Fluid No - No Dense vegetation around pit. 

Tar No No No Dense vegetation around pit. 
~ 

Fluid No 

Fluid No 

Ta- No _/lin stream ~ 1800 m2., 

Fluid ass ... ound pit. 

Fluid No No No Grass around pit. 

No No No Pit Is empty. 

No _eareforested. ' 

No No No No visible contamination. 

No No No No visible contamination. 

Fluid No No No 011 on 30% 0' surface. 

No No No Unknown use. 

No No No Unknown use. 

No No No Unknow use. 

No No No Un know use. 

No No No Unknow use. 

No .. No Location not confirmed. 

Tar No No Adjacent oil seep area. 

.o~ .................................................... ________________________________ . 

-
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Table F - 5 

... ----..... ~ ... ,-! 

'0 om .j:>.z 
O-j' 

<: 5>1 
Description of Contamination Associated With Well Site Pits 

cor 
V> -j, 
-...,J:;u 
COm 
~ 
~ 
m 
z 
-j 

Assessed Pit 

Site Status 

Estimated Dimensions Berin 
Area thickness ( m) Freebowd Present 

(m2) Oil I Water ( m) YeS/No 

Yes :;u 
m o 
c 
m 
(f) 
-j 
m 
o 

c- I Covered Pit - Oily wastes are p-esent In the·pit. 

ConUminanls have ml{J'aled beyond 

the confines of the pit. 

SSF A9 

SSF Al0 

SSF A13_ 

SSF A13 No 

SSF 815 

SSF 816 

SSF A20 Yes 

SSF A228 Yes 

SSF A24 

SSF A26 

SSF A30 Yes 

\ 

SSF A30 

SSF A30 

SSF 831 

n SSF A33 
-00 
~~ SSF A34 

I ...... 
o t::I SSF 836 
~m 

of6~ SSF A38 
~ I ~ 'j;! SSF A43 
0''''-
OJ r SSF A43 
<D -...,J 

~---

Yes 
v __ 

'''l» 

-

300 

400 

1,125 

'1,000 

300 

120 

150 

450 

480 

225 

595 . ""'~ 
I,~ 

NA 

300 

1,750 

64 .. 

0.15 2 0.5 No 

0 1.5 No 

0.02 1 0.2 No 

0.02 1 0.2 No 

0.04 2 1 No 

0.05 NA 0.1 No 

0.05 1 0.1 No 

0.5 NA NA No 

0.5 NA 0.1 NA 

0.5 NA 0.1 NA 

0.5 0.1 0.5 No 

0.25 NA 1 No 

0 0 No 

0.15 NA 0 No 

0 0 No 

0 0 No .. .. - .- .. ... 

Oil 

Condition 

Fluld/Tar 

No 

NA 

Fluid 

Fluid 

Fluid 

Fluid 

Tar 

Tar 

Tw 

Tw 

Tar 

Tar 

Tar 

Till" 

SiPhOn seepage Olschwg8 

F~~ '. FOund' toSifeam Comments 

YeS/No YeslNo YeslNo 

Oily wastes were not Identified. 

Evidence of a pit was not found on the site. 

NOI Available 

" < I I '-- • 'ense vegetation around pit. 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

NA 

NA 

No 

No -
No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Unknown use. 

Possible 011 filled depression. 

Downslope discharge. 

Oily vegetation in pit. 

Oily vegetation in pit. 

Oily vegetation in pit. 

Oily vegetation in pit. 

lIy vegetation in pit. • 
Ily vegetation In pit. 

Dense vegetation around pit. 

Vegetation growing on oil. 

Area revegelaled. 

/I seeping info wetland. 

hea covered wah grasses. 

Pit fined with wood chips. - ... -., ... , _t~ __ .~ !II!IP. __ ------ .. • 
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Table F - 5 

Description'of Contamination Associated With Well Site Pits 

~essed Pit Estimated Dimensions 8erm Oil SiPhon Seepage Discha'ge 

Site Status Area Thickness ( m ) Freeboa'd Present Condition Found Found to So-eam Comments 

(m2) all I Water (m) Yes/No Fluld/Tar YeslNo . Yes/No Yes/No 

r ~-.~ Covered Pit Yes Oily wastes are J¥esent In the pit. No Oily wastes were not identified. 

Contaminants have mig8ted beyond Evidence of a pit was not found on the site. 

the confines of the pit. NA Not Available 

SSF 68~ 64 0 0 No No - No 011 seep In plantation. 

SSF A45 No 4 0 0 No No No No Contains domestic waste. 

SSF A458 Yes 1,500 0.02 1.5 0.1 No Fluid No No No Grass wound pit. all ovmlow. 

SSF A458 No 120 0 0 No No No No Pit Is empty - gass Inside. 

SSF 46 Yes 324 0.05 0 4 Yes Fluid No No No Dense vegetation around,pit. 

SSF 849 Yes 880 0.05 1.5 Yes Ta' No No No Past~e on two sides. 

SSF 849_ 100 0.5 0.5 Yes Fluid No - No Dense vegetation around pit. 

SSF A50 

SSF 851 Yes 64 0.1 2 0.3 No Fluid No No No Grass a'ound pit. 

SSF 852 

SSF 855_ 1,200 0 0 No Fluid No - No Oily soil mound adjacent pit 

SA WIWl 

SA WIW2 Yes 625 0.5 0.5 0.5 No Ta- No No No Ta- overgown with vegetation. 

SA WIW2 Yes 750 0.5 0.5 0.5 No Ta- No No No TC'W over gown with vegetation. 

- SA WIW3 No 800 0 2 NA NA No No No Aquatic vegetaion in pit. 

, ~ (") 

-0 0 SA WIW4 Yes 1,200 0.05 1.5 NA No TC'W No No No Dense vegetation around pit. 

~~ SA WIW5_ NA NA a No - No Grass over former pit area. -, 
od' 

SA WIW6 Yes 3,150 0.05 0.5 No Ta- No No No ~m 
oZ: 

Dense vegetation around pit. c..o-l SA WIW6 Yes 12 0.03 2 0.5 No Fluid No No No 
(.O-
N):> SA I 
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'0 am -t>.z Table F - 5 0-; <); Description of Contamination Associated With Well Site Pits (XlI 
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AssEtssed 
, 

Estimated Dimensions ~ 
,. . . ... -.. _-------- .-

SiphOn -~pa~ (Xlm . Pi. Berm ··011." DisCharge » Pre~t< •. F~nd -; Site Status Area thickness ( m ) FreebOa-d condltlcin Fwnd to Sire am Comn1eirts s::: 
m (m2) .... 011 ·.·.·1 .. Water (m) ..•• Yeit/Nc{ .... FluldlTat . Ye8/NO YeS/No YeS/No z 
-; 
:;u 
m I Covered Pit Yes Oily wastes are p'esent In the pit. No Oily wastes were nOlldentlfied. 0 
c - Contlminants have migrated beyond Evidence of a pit was nOl found on the site. m 
en the confines 01 the pit. NA Not Available -; 
m 
0 

SA 2 ... 400 0 0 No No No 

SA 8 900 NA No - No Vegetation over farner pit area. 

SA 9 

SA 11 Yes 64 1 No Fluid No No No Dense vegetation around pit. 

SA 12 400 NA No - No Vegetation over famer pit area. 

SA 13 NA No No No Vegetation over farner pit area. 

SA 13 NA No No No Vegetation over famer pit area. 

SA 16 100 NA No No Grass over former pit area. 

SA 18 NA NA No Vegetation aound former pit. 

SA 19 375 0.05 1 NA No Tar No Possible discharge aea. 

SA 20 6 0.01 1 0 No Fluid No Dense vegetation around pit. 

SA 21 Yes 100 0.05 2 1 Yes Tar No No No Dense vegetation around pit. 

SA 21 Yes 100 0.05 0 0.5 No Fluid No • No Vegetation inside pit area. 

n SA 25 - 100 No Pit undergoing burial. 
-00 
PIZ ~I\ 
-Ill 

27 

,oC;· SA 28 
:g~ISA 32 Yes 2,500 0.1 2 1 Yes Fluid No No No Dense vegetation around pit. 

0 (,0-1 
No No No Aquatic vegetation in pit. » ~;;: SA 32 No 500 0 2 

-->. 
Dense vegetation around pit. a 'SA 33 Yes 150 0.5 1.5 1 Yes Fluid No No No 

() en - No ~egetalfon a-ound pit a-ea. . CD 
16 0.02 2 0.5 No Fluid » -....J SA 33 -t>. 

~ ~~~""~ __ 1 .. ~,-_4 .....lo. a 
0 - - - - - !-- -- ~.-,~ ~ ~, (J) .- - ---<D 

"" ..r:::.. 
0 
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r--~ Cov8(ed Pit 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

34 

35 

36 

43 

44 

46 

46 

54 

55 

56 

58 

58 

59 

60 

72 

72 

73 

74 

75 

75 

Yes -Yes 

Yes 

No 

Yes 

Yes 

-Yes 

Yes 

No 

Yes 

No 

- · .. - .. -_.--_ .. .. -... -... "'" ~ " . ....,. ..a.. _ .. .MOo 

Table F - 5 
Description of Contamination Associated With Well Site Pits 

Estimatect Dimensions £J~m 
Area'· I Thickness ( m) I Freeboard PreSent .' 

(m2) I '. 011 I Wat8( I ( m) . Yes/No 

Oily wastes are present in the pit. 

Contaninants have migrated beyond 

the confines of the pit. 

NA NA NA NA NA 

NA NA 

750 NA NA 0.5 Yes 

144 0.05 0 2 Yes 

NA 

150 0.05 0 Yes 

25 0.05 0 2 No 

96 0.05 1 No 

700 0.05 1.5 Yes 

300 0.05 1 0.3 No 

750 0.02 1 0.1 No 

1,500 0.02 2 1 No 

100 0 0 2 No 

750 0,1 2 Yes 

1,500 0.05 No 

225 No 

Q!!,:;' 
ConditiOn' 

FIt.lid/Tar 

No 

NA 

Fluid 

Tar 

Tar 

Til' 

Ta-

Tar 

Til' 

Til' 

Fluid 

Tar 

Fluid 

Ta-

·.·§I~9.", ~F.i.ge Discharge 

FOund :' FQUnd toSlream Comments 

Yes/N6(VeSiNo Yes/No 

Oily wastes were not Identified. 

Evidence of a pit was not found on the sileo 

Not Available 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No -No 

No 

No 

No 

No 

-No 

No 

No 

, < '{Y'r~";':;)/' :l" ~ .,., '~(;,.)':~~~' ~ :/):' 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Pit not accessible - tall gass. 

Famer pit area Is vegetated. 

Dense vegetation around ,pit. 

Pit fIRed with cut Irees. 

Farner pit area vegetaled. 

Dense vegetation around pit. 

Dense vegetation around pit. 

Dead vegetation in pit. 

PIB'ltation adjacent pit. 

il'ound pit. 

Vegetation on oil layer. 

Trees growing In pit. 

Tall gass adjacent pit. 

Dead vegetation in pit. 

Pit is empty. 
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Description of Contamination Associated With Well Site Pits 
'0 om 
-I>-z 
O-i 
<S> 
CD' 
W-i 
-.J:;u 
CD m 

Assessed I Pit I Estimated Dimensions .. QE!I'm ': .. Oil ·SlphPn Seepage· Discharge 

Site Staiusl Area Thickness ( m ) j:reebo~d Prb~t COndition F~ridFruiic:t to S~~am I .. 
..•. Comments 

~ 
:s:: 
m 
z 
-i 
:;u 
m o 
c 
m 
CJ> 
-i 
m 
o 

[--I Covered Pit 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

77 

78 

81 

84 

84 

85 

86 

86 

91 

91 

SA 93 

SA 

SA 

94 

94 

SA 95 

SA 95 , 
-o8SA 

~~SA 
....... 

'Ot::::lSA 
+:-m 

,ozSA 
0' CD-f » , CD ....... SA C;. l.n):> 
(J) I 
<D 

95 

97 

100 

103 

103 

Ves 

Ves 

Ves 

No 

Yes 

Yes 

No 

Yes 

No 

Ves 

Ves 

No 

No 

(m2) 

Ves -
300 

600 

4,800 

2,100 

300 

100 

600 

400 

450 

3,200 

450 

3,600 

384 

1,900 

400 
Ann ,.. ... 

2,800 

800 

1,600 

100 

0111 Water . (m) .. Ye9/No 

Oily wastes are present In the pit. 

Contaminants have mlgated beyond 

the confines of the pit. 

0.1 1.5 0.5 Yes 

0.05 1 0.1 No 

0.15 1.S 0.5 No 

0.01 2 0.5 No 

0 0 2 No 

Film 1.5 0.1 No 

0.02 1 1 Ves 

0 1.S 1 No 

0.01 3 3 No 

0 1.S 0.5 No 

0.1 0.1 No 

0.05 2 0.1 No 

0.05 1 1 Ves 

0.15 NA 0.1 No 

NA NA 0.1 Yes 
n 
u No 

Film 0.2 

0.2 2 0.5 Yes 

0 2 Yes 

. FluldITar . veSINo .•• yj8,INQ l± vesJNo: 

No Oily wastes were not Identified. 

Evidence of a pit was not found on the site: 

NA Not Available 

Fluid No No No Grass around pit. 

Fluid No _ass around pit. 

Fluid No No No Dense vegetation around pit. 

Fluid No No No Plantation adjacent pit. 

No No No Pit Is empty. 

Fluid No No No Grass around pit. 

FluId No No No Dense vegetation around pit. 

No No No Dense vegetation around pit. 

Fluid No No No Dense vegetation around pit. 

No No No Grass!bamboo adjacent pit. 

Tar No - No Grass gowlng over former pit. 

Fluid No No No Dense vegetation around pit. 

Fluid No No No Grass around pit. 

Tar No • No Dead vegetation In pit. 

Tar No No Pit contains wood cuttings. 

No No No Cleared area around pit. 

Fluid No ~amer p, .. w"and ... a 
No No Grassgc: 

Fluid 

No No No PIa1tatlon adjacent pit. 

-.J ' 

t - _ - - .-- -=- -.=. -wI. ............... . 
_ • 1 ... ~ - -----------.. ------ .. - --

.. - -
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Table F - 5 

Description of Contamination Associated With Well Site Pits 
.. 

Assessed Pit Estimated Dimensions BEII'm "Oil" . ~ip/1011 
·'~f'::'·"·':·· 
, ... ~P$ge Discha-ge 

Site Status Alea 

( m2) 

'--_ ..... 1 Covered Pit Yes 

SA 104 

SA 107 

SA 109 

SA 109 

SA 110 

SA 111 

SA 113 

CU 2 

VB 2 

YU 4 

YU 6 

YU 5 

YU 5 

YU 5 

YU 12 

VUS 

AU 

AU 4 

AU 6 

AU 7 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

1,125 

1,200 

1,250 

225 

1,500 

900 

1,500 

1,150 

125 

225 

400 

90 

120 

60 

144 

400 

100 

400 

100 

1,250 

Thickness ( m ) Freeboad Present 

Oil I Water (m) Yes/No 

Oily wastes are p'esent In the pit. 

Contaminants have mi{J"ated beyond 

the confines 01 the pit. 

0.1 2 0.5 No 

0.05 1 0.1 No 

0.1 1.5 1 Yes 

0 1 No 

0.05 1.5 1 Yes 

0.1 1.5 0.5 Yes 

0.05 0.1 0.1 No 

No 

0.01 2.5 1.5 No 

0.1 2 1 Yes 

0 a No 

0.005 1.5 1 Yes 

0.05· 2 1 Yes 

0.01 1 No 

0.05 2.5 0.5 Yes 

ConditiOn 

Fluld/Tai' 

No 

NA 

Fluid 

Fluid 

Fluid 

Fluid 

Fluid 

Fluid 

Fluid 

Fluid 

Ta 

Fluid 

Fluid 

.,': .: .. ::' 
Found Found to Stream Comments 

Yes/No Yes/No Yes/No 

Oily wastes were not identified. 

Evidence or a pit was not found on the site. 

Not Available 

No No No TaU (Jass adjacent pit. 
*-

No No Cut trees dumped into pit. 

No No Grass aound pit. 

No No No Dense vegetation around pit. 

No No No Vegetation aound pit. - No No Grass aound pit. 

No No No Grass and trees growing in pit. 

~ grass over former pit. 

(Jass adjacent pit. 

(Jass adjacent pit. 

No No No Gabage in pit. 

No No No Dense vegetation adjacent pit. - No No Plantation adjacent pit. 

No No No Dense vegetation adjacent pit. 

No Dense vegetal/on adjacent pit. 

No No vegetation adjacent pit . 

No Grass on former pit aea. 

No Grass on former pit aea. 

No Grass on former pit aea. 

No No No Located in low wedand aea. 
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0-; 
<:i> Assessed Pit···· Estimated Dimensions Berm Ojl ·.$Iptlon ~fi8.m.;. Discluwge CX>' ":,' 

ConditlOr! ··F~(t (~~il~.:: (.o.)-; 
Site Stafus ,.,e8 thickness ( rri ) . j:reeboad Prsseni .. ios.eam I . . Comments -....,J:;u 

CX>m 
~\L (m2J _Oil'J~ ... (m) . .. YeS/NQ FIuIt:Vr~ ··~Y'WN~ .::y.~q, .·.;Y8~OJ » -; -~.--.- --------~---

s:: 
m 
z I Covered Pit Yes Oily wastes are p-esant In the pit. No Oily wastes were not Identified. -; 
:;u - Contaminants have mlg-ated beyond Evidence of a pit was not found on the site. m 
0 the confines of the pit. NA Not Available c, 
m 
en 
-; 

AU 9 64 No No No Grass on former pit a-ea. m 
0 

AU 11 100 0.01 2 0.3 Yes Fluid alllJass adjacent pit. 

AU 12 100 

AU 15 150 

AU 16 150 Grass on former pit a-ea. , 

AU 17 64 0.05 1.5 1 Yes Fluid ass adjacent pit . 

AU 17 Yes 1 0.5 a 0.1 No Fluid No No No Tempaary pit below OONline. 

AU 18 

AU 19B. 150 No 

• 
No No vegetation over former pit. 

AU 21 100 No No Spa-sa grass on former pit area. 

AU 24 150 No No Grass on lor mer pit area. 

AU 24 No 1,200 a 2 1 Yes No No No Unknown usage. 

AUS ~ (a) 

, AUS (a) 
\ 

-08 AUS Yes (a) 

rn~ au 1 Yes 225 0.Q1 • e: ne: 
v __ 

FILiId No No No Organic scum on water. --f . I ••••• 
I • .., u .... ,al» ..... 

II • . at:' CN 1 120 No Orchard adjacent former pit. 
J;:- TTl 

g~ CN 2 450 No No Farner pit adjacent plarltation. 
<.0 ..... 

No 150 0 2 Yes No No No Grass adjacent pit. o --.Jl> CN 3 
~ r eN 8 No 80 0 0 2 Yes No No No Grass lJowing in pit. 

° () 
(J) 
co 

» -....,J - - --I>- - .. .. .. - - - - - - -.....lo. -I>- - <- .. .. -0 
(J) 
<D 
-.....J 
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Table F - 5 
Description of Contamination Associated With Well Site Pits 

------. 

Assessecl Pit 
~ite Status 

- ~ Covered Pit 

Estimated Dimensions /;term 

Area, 

(m2), 

Yes 

thickness ( m ) Freebowd Present 

,01 I Water ( m) YeS/No 

ally wastes are ~esent in the pit. 

Contaminants have mllJated beyond 

the confines 01 the pit. 

Ojl 

conditIOn' 

Fluld/Tar 

No 

NA 

SIPhOfl 5e,epage D~h ... ge 

Found Found to Stream 

YeS/No ' YeS/No YeS/No 

Oily wastes were not Identified. 

Evidence 01 a pit was nol found on the site. 

Not Available 

Comments 

-.Ii 

CN 

CN 

DU 

11 

12 Yes 300 

(a) 

0.3 2 0.5 Yes Fluid No No No Dense vegetation on one side. 

Total Yes 126 Open pits or closed pits with evidence of oil In the pit and/or evidence of 011 ml(J'atlng beyond the confines of the pit. 

( All Conditions) 

Total No 39 Open or closed pits with no evidence of oil accumulation. 

( All Conditions) 

Total - 37 Evidence of open or closed pits not found. --------
Total Records 202 

Total Yes 50 011 wastes we cof/ned In the pit. 

Total _ 43 all waste present In an open pit with evidence that 011 has mllJ8ted beyond the confines of the pit. 

--
Total _ 33 011 waste present In a covered pit and/or oil waste ~esent beyond the confines of a former pit. 

Total ~ 13 No evidence of 011 within the confines of a covered pit or beyond the confines of a covered pit. 

Total No 26 No evidence of 01110 an open pit or bey~~ It!e confines 0' an open pit. 

Note: Estimates of area and depth are based on a limited amount of data. 
_More reliable estimates canna be ~epared without additional field data. 

, CONFIDENTfAL-\\ 
PET 040998 ) 
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Assessedl Evidence of Spill 

Flow!!ne 

LA 

LA 6 
LA 8 

LA 17 
LA 29 
LA 33 
LA 34 
PH 5 
AT 1 
GU 3 
GU 5 
AG A08 
AO AGIO 
SSF 857 
SSF 61 
SSF B64 
SSF A65 
SSF WIW4 
SSF A7 
SSF A13 
SSF 8115 

SSF 816 
SSF A24 
SSF A30 
SSF A34 
SSF A36 
SSF 46 
SSF A50 
SSF 851 
SA WIW5 
SA 11 
SA 13 

SA 20 
SA 25 
SA 33 
SA 35 
SA 46 

SA 56 ----'" 

Yes I N~ 

No 
No 
No 
V .. 
No 
V .. 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
V .. 
No 
V .. 

~ 

No 
NA 
No 
V .. 

No 

~ 

'" 

Table F-6 
Description of Contamination Associated With Assessed Flowlines 

Description of Spll Spill 

. Loo~ti~il fa) 

Line ,epal, (b ) IpIIla'ectlng loll and water. Ea .. 01 North StaUon acce .. road. 

Vll.ga!alion Rig';fleratiOn 
..•.•.•.•.•. Within Cc,rrldor

H 

'.' • 

v .. 
V .. 
V .. 
V .. 
V .. 

Comments 

Slxllowilnes croll Ihe slream .tlhl.locallon. 

Llnerepalr Ipllla"acing loll ~1td ~eter. _ N",-~a!.lla LA 10 V.. • __ T~~ llowUnesln lI1e c:orrldor al .pllllocaUon. 
V .. 
V .. 
V .. 
V .. 

Expolld.oll. 

V .. 
V .. 
V .. 
V .. 
No 
V .. 
V .. 
V .. 
V .. 

Flowline ha. no IUpportl we, lome 01 route. 
Flowline ha. no IUpport, war mOlt 01 route. 
Flowline ha. no .Upportl wer lome 01 route. 
Flowline ha. no ,upport, wer mo.1 of route. 
RanI clearing along portion of route. 

Slrllm ledimenlellon 'rom we. ,ile con.lrucllon. 
Wei ,ilelocal.d II Cenlrll Sialion. 

Line replir .fllil ~ffec:.n~oll. (50 m21 200 m .outh 01 production .'lIIlon. V.. Eleven .0WIIIln .. In the corridor ., 'pUllocellon. 

Line repair r .. ulled In ,mal',pal. 50 melre. e .. t 01 A34 acce .. road. 

V.. Flowline remwed. Supporte ,,111 In plac •. 

V .. 
V .. 
Va. 
V .. 

Up 10 twelv •• owlln .... In corridor. 
Flowline remOlled. Supporte .1111 In place. 
Up io nine nowjn .. In corridor. 
No road acc ... to corridor. 

_J.~ ~ ~ ,~~. l S -, L!_ [ L V-It' •• !"!~OI1'7]~_...!'M~_ 
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Table F - 6 

Description of Contamination Associated With Assessed Flowlines 

Assessed ~vldence of Spill Description of SplU Spill Vegel~tlon Regeneration Comments 
:: 

Flowline Yesl No Location ( a 1 Wllhln Corrtdor 

SA 58 NA V .. No road acce&l to corridor. 
SA 59 No V .. Up to twelve flowlines In corridor. 
SA 73 No No Wei Illeloc:sted al production alation. 
SA 74 No V .. 
SA 81 No V.. Poor pipeline IUpport at alream croaalng. 

SA 84 Vee Repair relullad In 30 m2 apill below line. At acce .. road lunctlon, Yea T~o pipe.lolned al Iplillocation. 

SA 91 No Vee No road aeceal to much 01 corridor. 
SA 95 No 

SA 100 No 

SA 107 No 

SA 110 No 
SA 113 No 

CU 2 No 

VB 2 No 

VU 4 No 
VU 12 No 

VUS 1 No 

AU 4 Yea 

AU 8 No 

AU 12 No 
AU 18 No 

AU 18 No 

AUS V .. 

RM No 

eN 3 No 

CN 8 . No 

CN 12 No 

DU No 

Total Spills 11 

SII!!I haa flowed downllope. At aeeea. road to well lite AU5. 

Spill affecla land and wat.r ( 60 m2 ), At acc ... road to well lita AUIS. 

V.. flowline dllconnected from wellhead. 

Vee 

Vee 

Vee 

V .. 
V .. 
V .. 
Vea 

Yea 

V .. 
VIII 
V .. 
No 

V .. 
V .. 

v .. 
Vee 

VIII 
Vee 

No 

Up to 6/e flowllnlll In corridor. 

Up to twelve flowlln .. In corridor. 

Flowline remOlled. 

Two flowline. In corridor. 
Up 10 three flowlinea in corridor. 

Two flowllnel In corridor. 

Two flowlln .. In corridor. 

Up to leven lowlln .. ln corridor. 

Two lowllnlllin corridor. 

Two flowline. In corridor. 

flowline remCNed. 

Flowline la underground . 

Flowline remCNed. 

Welaltel, located at production atatlon. 

('") (a) The flowline was assessed fran the weD site boundary to the production station boundary. 
,-00'\ 
rn z 
-l:!:! ( b) Observed pipeline repair method Involves several steps. 1. 
ot:l' 2. 
,l::-rn 
I-'Z 
0-1 
0-
o::t::' 

r 

3 . 
4. 
5. 

A pit Is dug belOW the section of pipe requiring repair. 
The pipe Is cut and the contents released to Ihe pll. 
A vacuum truck removeS and disposes the fluid from the pit. 
The damaged sec lion of pipe Is removed. 
A new selctlon of pipe Is welded In place. 

J 
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Stallon 

lago Agrlo 
Central 

Lago Agrlo 
North 

Parahuacu 

, 
i n, 
\:)0 
111:2 
-;11 

I--f 
00 
-t:-m 
/-1:2 
0-;/ 
0 ...... , 
/-1~, 

r-. 

Spill Source I Spill 

( a) Type (b) 

S.p.ralor 

W •• hT.nk 
Surge T.nk 
Ch.mic" T.nk 
Fu.IT.nk 

Pump/Compr ... or 
Lln.dSump 
V.hlcI. M.lnI.n.ne. 
FI.r. St.ck 
Pit 

S.p.ralor 
SurgeT.nk 
W •• hT.nk 
Pump/Compr ... or 

FI.r.St.ck 
Pit 

Indu.trl" Solid w •• t. 
Dom •• tle Solid W •• t. 

W.I Sill 

Surge T.nk 
S.p.ralor 
D •• __ II".,. _______ . _ ... ,.,_HI,.,._", 
FI.r.LIne 
FI.r.St.ek 

PIt 

PF 

PF 
PF 

01 .... 
O •• oIln. 
Jet Fuel 

PF 
PF,UO 

UO 
PF 

PF,UO 
PF 

PF 
PF 
PF 
PF 
PF 

PF 

Mud 
PF 
PF 

UC 

PF 
PF 
PF 

...... ~ ... ' .. .. 

Table F - 7 
Description of Contamination at Production Stations 

NA 
NA 

NA 
Small 

100 

100 

100 
250 

L.rg. 
L.rg. 

400 

200 
V.ryL.rg. 

100 

20 

50 

100 

20 

V.ryL''II1 

3000 

100 

200 

NA 
VeryL.rgl 

D8~rirlpti~ilorQ~ ¥S"~ spli· .. 
... ..•..... .....- . .<.> ... 

NA Sulftclll .tllnlng .djllclnt .qulpm.nt .ra .. 

0.3 Sm.n .plil. confln.d In.ld. !)arm.d .nt •. 
0.3 Sm" .plil. confln.d Inlld. berm.d .nt •. 
NA Small .plil. confln.d to .ra. below t.nk •. 

V.rlabl. Spill •• ppa.r to be confln.d In.ld. berm.d .r •••. 
V.rlabl. Spill •• ppe.r to be oonfln.d In.ld. bermed .r •••. 
V.rfabl. Spill •• ppear to be conftn.d In.ld. bermed .r .... 

NA Sulftclll .tllnlng .dJac.nt .qulpment .re .. 
NA P.rfodlo .ump OII.IftOW .nd drain eo ditch ... 
NA U.ld 011 .nd w •• h w.t.r dI.ch.rg. to ditch. 
NA SurRellI .plil. at thl baM of thrll flarl .tackl. 
NA evllftOW eI.ch.rg •• to oh.nn". 
NA 

0.1 Numerou •• m.lI.plll. cOlllr.d whh .. nd. 
0.3 SpllI.loc.tad below .urf.CI piping. 
0.3 Spill. Ioc.ted ne.r dru, .nd Inllt pipe. 

0.3 011 .plil .round 'qulpment. 
0.1 SurRetlI .tlln •• t b ... of .tackl. 

None 

Inclnerat.d on .h •. 
Inclner.tld on .hl. 

1 L.rge b.rrln .r •• with no vlglt.tlon growth. 
0.8 Oily .. nd throughout much of tenk eree. 

Small Iplil •• rl rouUnlly _1I.d with .. nd. 
iimiUi _piii. aoj.o.,. .quipment. 
Spill below bra lIne .nI.,. draln.g. ditch. 
Spill •• rtll • .".r.lIon piI. 

Non. 

.... ~ ..... -~ ... ,~ -: .. - -- .. ~ 

None 
Nonl 
Non. 
None 

None 
None 
None 
Non. 

DesCrlpllon of Off-Slle Spill 

Dhch drain. to .. p.r.tlon pit 

DllI:h drain. to low .r •• o,,-.h •. 
Spill. InI.r • .".r.tlon pit. 
evllftOW colilct.1n low off-In •• r ••. 
WldMprlad oontamln.tlon of I.nd below dllchargl. 

None 
Non. 
Non. 
Non. 
None 
Cont.mln.tIon .ppe.,. conflnld to the ch.nnel 
.nd bank. 01 ch.nn.1 below the dlech.rgl pipe. 
Non. 
None 

Spill m.rg.d with produc.d w.t.r dl.charge. 

None 
None 
Non. 
SpllI.nte,. well.nd .dJacent fI.r.lln •. 

Wld"pr.ed contamln.llon of I.nd below dl.charge. 

"':"'J-.-.~ .. :J 
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Table F - 7 
Description of Contamination at Production Stations 

S,tatlon Spill Source Spill Estmated Dmensions (c) Pe~cr'ptlO!1 of ()n-:-S~e $,plU 

(8 ) Tvpe (b) Area (m2) I Depth 

Atacapl S.p.rlllor PF 200 0.3 Smallepille .r. routlnaly _".d with land. 
PI L.rg. Cont.mln.tIon In ch.nn.1 on arodlng Ilopa. 

Guanta W.ah r.nk PF 500 0.3 Spilla .round tank. and beyond berm. 
Surg. r.nk PF 500 0.3 

Fuel r.nk Dla .. 1 200 0.5 Spilia .round t.nk •• nd beyond barm. 
Pump!Compr ... or UO 300 0.3 Num.roul Ipllll .round pump' and lumpa. 

Lln.dSump Alloclated with pump Ipllll. 
Flar.LIne PF Fluid. .plil from II no Into dlmh. 

Flara Stac:k PF 50 0.1 Aulde flow to I..,ar.tlon pit. 

PIt PF Vary Larga NA 

Nota: AI Iplill tow to producad w ... r I..,.r.tlon pit .r •• and dI.ch.rga to off-.ltaland .t th.t point. 

Aguarlco Sap.rlllor PF 20 0.3 Surficial Iplil. throughout ara .. 

W.ahrank PF NA NA SurflClI" .pllI. throughout barmed .nt •. 
Surgar.nk PF 80 0.1 SurflClf" IpllIl throughout barm.d ..... 
LlnadSump UO 200 0.2 Surflol" Iplil. on ro.dway. 
FI.ra St.ck N. PF 50 Surflcl" .pllI. undar ItllCk. 
FI.ra St.ck S. PF NA NA Splill In lormer pit lIa .. 

PI PF NA NA PIt bottom II .Ialnad. 

Shushuflndl Saparlllor PF NA NA Surf.c. 01 .tain •• round aqulpm.nt. 

Central 
Vahlcla Malre.nance UO Large NA W .. h weter dralnllnto c.ntr" drain aYltam. 

W.ahrenk PF 200 0.5 OIII.tur.ted the gr...,el and .and I.~r. 

(I' 
Surge Tank PF 100 0.2 Surflcl" IpllIl throughout barmed .... , 

,""'OOi Chemic .. r.nk Meth.nol Groundwater .ppeared to ba oent.mln.ted. 
, ITlZ The t.nk I. ne.r the Jill Fuell.nk. -l., ..... Fuel Tank 01 .... 1 200 Groundwater .ppeared to be oenlamln.ted. 

01::1 
.pom Fu.lrank 01 .... 1 200 Groundw.ter .ppeared to be oentemln.led. 
~Z Jet Fuel Groundw.ter appeared to be oonlamln.led, 0-; 
0 ..... 
IV )::>, Pump/Compr.aeor PF NA NA Surfac. 01 alalne eround equlpm.nt. r, 

-! -, -;'- -. ... 
Description of Off-Sits Spill 

Non. 
Wld .. praed conlamln.llon of I.nd below dlacharge. 

Spill. ultimately marga at pit dllcharg. anta. 

Nona 
Sump dlacharga to ditch and ultimately malga. 
with pit dlacharga. 
Spill margaa with pli dlechalge. 
Pit dllClhargato off-Iltaland and wlll.r. 
Wldeapraad contamination 01 land. 

Spill. h.,a antarad off-.lla wllll.nd via dr.ln plp.l. 
Nona 
Spill. h.,a .ntarad off-.lta wetl.nd. 

Pit below liar. II deltroyad. Spill •• praed out. 
Pit I. br.ached or da.royad. Spl" .plaad out. 

W.ata dlecharga 10 pipe .nd ditch which dralna to 

off-lit. location. 
Drain .y.tam dlach.rgea off-.lte near runway. 
Drainage ditch adJac.re berm coni lin. 01. 
Or.ln.ge ditch .dJ.c," barm cont"n. 01. 
None. 

Non •. 
Non •. 
Nona. 

Weale discharge or .plll hIlS flowed 011- .ite vie pipe 
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Stallon· Spill Sourc.·· 
....... (a»)·· 

Lined Sump 
Fla •• Staek 

PI 

Indu.t .... Solid w •• t. 

He .!dOUI W •• t. 

Dom.IUcW •• t. 

Shushuflndl W •• h T.nk 

Nonh 

Cl 
--0 0 
rf\~ --\--(1 

Surge T.nk 
Chemical T.nk 
Pump/Comprellor 

Oe. Vent 

FI ... St.ek 

PI 

Spill 
:" . 

Tvpe(b) 

PF 

PF 

PF 

PF 
Methanol 

UO 
UO 

PF 

PF 

PF 

Table F - 7 
Description of Contamination at Production Stations 

".,:," 

ES'hl at8dQ~enSI6~S ( C) . ····J).~o.tlp~9ri9f Q~#~"8 $pll 

. Area (nl2)·r:· Deplh ..... 
"::":':',:'::::>:':' :-: . 

NA 

L.rge 

500 

tOO 
20 

400 
50 

100 

2500 

NA OnlW- vllu.l.vtdene. of Iplll •. Th. op.r.tor wlrned 
.gamt .ntry to .r •• due to .por.dlc I.rg. bur.t. 

0' n.m •• nd uneombu.ted g ••••. Smalllpili. 
under .ach 01 the nine fI .... tacke. 

2 Subaurr.o. mlgr.tlon of contamln.nt •• djac.nt 
at 1I.lt one of the .lIIen ph. 

0.3 

0.3 
0.5 

0.3 
0.3 

0.5 

NA 

Scr.p metal. pipe .nd m.lted lI.re .tach •• 
loc.ted In fie .re •• djacent the IIp.r.Uon pit •. 

About 110 drum.loo.ted within concrete pit. 
The pit hal be.n ree.ntIW' con.trueted. 
ReoenUW- conatruolld compolUng I.elltwo on lit •. 

OIIW- 11111 throughout barmed .r ••. The tank 
ruptured •• lulUng In la.g. Iplii. Th. Ipln 
ent ... d .n on lit. ditch. 
8p11 h .. entered drain and ditch outllde barm. 
8p111 .ppa ... oonftn.d to n.rrow p.th. 
U •• d on dumped Into ditch .dj.cent pump •. 
U •• d oU h. OY.rllow.d th •• dJec ... lump. 

Oily w •• t. h .. collaeted below the vent. 
Emmlliloni .ppe.r to Imp.et .dJ."nt b.n.na Ir .... 
Surllel" IplUeln ..... round v.llcal .tackl. 
Horlrontal n .. e. «I.oharge auldl to IIp.ratlon pit. 

D88crtpdon Of Off-Site Spill 

and dleh. Tha IIIIW- outllow h •• eoy.red • v.ry I •• g. 

.r •• 0"- lit •. S.par.tor draln.g. I. via .am. ditch. 

None 

Dlaeh.rg. of produc.d wat .. to bog .nd It.eam. 
Abund.nt veget.Uon In bog a •• L 

Non. 

None 

None 

The dltoh nowl to the l.par.tIon pit whlch 
dlloh.rg.e W.lt. to oil-lite rtf.r. 
AI.bOYe. 
Spill hu flow.d down Ilope .nd 0"- lit •. 
Ulld 011 110M through c,*.rt .nd Into pllnt.tlon. 
Spill h •• flow.d down .Iop. and o"-lltl.· 

Spill marge. with .plillrom m.thanoltank. 
Oily wut. h .. mlgr.ted down.lope and entared rIv ... 

The .pllI merge I with pit dI.charge. 
None. 
Bull.t. of oIlemmlttlld from II ••• Into Weiland. 

VeryL.rge NA Two pita hIIIe oyellowed. Spill h •• mo .... d down Ilope. Dlaeharg. end oyerllowlinto w.tland and rtf ... 
011 In .1111. groundwater .nd lurfaee w.fer. 
OU ••• p. on rt .. ~r baM. COritiim:ii.::uii ,. w'eI_pi •• O. 

O~ x=-C}------Y~ ------------- -

0 ..... 
Oy 
vlr- -. ________________ .. (' 
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Table F - 7 

Description of Contamination at Production Stations 

Slalion Spill Source Spill Estimalad Omenslons (c) Oascrlptlon 0' On.", Site SplU Oa8cription 01 Off-Site Spill 

I ( a) Type (b) Area (m2) I . Depth 

Shu8hu'lndl Plpelln. Pf 100 0.5 Spill under produGed water IIna near pllII. None 
Soulh Saparlllo, Pf NA NA SurliGI" .pllIl throughout prOG ... araa. Non. 

Wa.h Tank Pf 20 0.5 Spill. appear Gonllnad to araa. belowv.hfa •. None 
Surge T.nk PF 20 0.5 SpllIl 'ppear Gomed to ar ... below vallie •. Non. 
ChamlG. Tank 
Pump/Compra .. or PF NA NA SuIfilGI. IpllI, throughout proce .. araa. Oil changa to engine. r .. ulted Invery large oll.plll 

to lump Ind ditch which drain. '0 nearby mar. 
Tha IpIIl h .. coll'Gtad In the lowland Idlecent the 
rt"ar. 

lInadSump PF,UO Sump. drain to off-Iltt dllch. Ollch draln. to mer. 

FI"a Stick Pf Small ,urftclal,plUI under 10 II., •• teck •. Non. 
Pit PF Vary Larga 0.3 SpIU outll. of pi berm may ra,uII from Contamination appear. confin.d to the channal 

w.lfilow or dumping wllta.lnto pit. and banb 0' chlnnel below the dlacharga pipe. 

Shushu'lndl S,plrlllor PF Surftol" IpllIl ow.r.d with land. Non. 
Southwest WalhTank PF 500 0.3 011 on IUrfIC. Ind In ditch lnelda b.nnld ara .. Oreln pipe Iplil. to lump Ind then to o"-.Ite Itream. 

Sind WII oily loll throughout bannad ara .. S,,.am oonl.n, 01. 

Ch.mlc" Tank NA 100 Soli ha, lohfant odour adjaoanl'ank •. Sump and dMch dllcharg.lo 0"-,1, •• 'ream. 
Odour parailia dowMlope to lump. 

" Fu.IT.nk 01 ... 1 100 0.5 The Iplil h •• migrated out of "'a berm.d ..... Non. 
\ 

("") Pump/CompfI .. or UO . 300 NA Sulfilol •• t"ne '!Qund aqulpm.nt . Sumpi drain 10 dltch and '0 0"- .11. llream. 
-00 lIn.dSump Sumpi .,.Iooa'ad on-.... Sump. dr.ln to dMch and to o"-.Ite etream. 
rn Z 
-i-n Fl.,. St.ok PF NA NA Ho.antal ft ••• knooko~ 10 I.paratlon pit. PIt dllch.rge. to 0"-111. channel. ..... Surftol" Iplill under valtoal II., ... Ot:1 +" rn. PII PF 2000 NA Nona Th. pltleloca'ed n •• r well .11. SSF23. II app .. " 
I-" Zi to hay. b •• n ulld lor tank bollom •. Th. dlachargl O-i 
0 ..... : ohannel Irom the .. paraUon pit may have "owed , +"~\ through th. pit 10m. Um •• go. The pit cont"nl a 

very large volume 01 oily Iludg •. 

PII PF Very Larga NA Non. Contamination appeer. confined to the channel 
and bankl 01 channel below th. dlachllge pipe. 

Note: AI proc ... are. wa.' .. appeer '0 dlacharga to a .mall 0"-11,. II .. am. The ""am oont.lnl oily .. dlmenl. OIll1oat. on the .urfae. of th. waler. 

Shushullndl Pump/Comp,. .. or 
Waterlnl· 

UO Very large NA Surficial u .. d 01 'plill around pump a,. .. Conllnuoue dlecharg. of u.ed oil 10 etr.am 
adjacantlh. elta. Th. etream containo oly •• dime,,!. 
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Slalion 

Sacha 
Central 

("'I 

Spill Soutce 

(a) 

Vahlcla Malntanance 

Separillor 
W.lhl.nkl ~) 

Surge lank 
Chemic. Storage 

Fuel lank 

Pump/Compr ... or 

FI.r.Llna 
Flar. St.ck 
Pit 

Indultrl. Solid W'lta 

Domeetlc Solid Weate 

Spill 

Tvpe (b) 

UO 

PF 

PF 

Ola .. 1 

OIa .. 1 
UO 

PF 
PF 

Table F - 7 
Description of Contamination at Production Stations 

Estmatad D~eriSlons (0) 

Area (m2{ I ... Depth •• 

1000 NA 

L.rga NA 

. ~'8CrlPUO"C?fP~t~liisPII .. 

Uled 011 10Wiln cltch below !lowllnea. Wuh water 
runl frelly .lGund the mllntanance are .. 
Surftcl. Iplal around equipment. 
Spina lnalda tha barmed are .. OIy fluid from 
gaallne drlpe oul of bottom 011 .... Watar 
dJlohargad lnalda tank ara. perlodloally. 

. Dellicripiiooof Off-Site Spill 

011 flo.tl on tha w.ter. 
Cont.mln.tIon .pp .. ,. conftnad to the ch.nnal 
.nd b.nkl of ch.nnal below tha dlecharga point. 
Channal anta,. a river aome eIIatanca a_y. 

Nona. 

Nona. 
Spill .nter.d dralna"a dlIch adjacent tank •. Olch 
flow. III aap.radon pit dltcharga ar.a and oll-.Ite. 

Larga NA Oily aollaround .ntlr. tanl!. Oloh oOntalnl fr •• 011. Oily wa.t. Ie dlachargad via dl1I:h to plantadon aria. 
large 

500 
1500 

NA 

15CO 

Very La'Ua 

NA Num.roul filled druml on pipe racb. A larg. Ban.nal and com adJ.cant compound .ppear normal. 
number of apilla hav. oocurr.d throughout oompound. 
S .. aral o. the drumal.ak. OIar1ur ... d druma and 
traa 01 on lurracaln I ... ral .re ... 
Fuel Ipillelnalda and out.tda the berm.d .... . 

1 Fuel IplUalnalda .nd oulllda 1M berm.d .... . 
NA UI.d oIllpIIll .round oompr ... or facility. Wa.ta 

la pumped 10 the wah tank. 

NA Spill •• t ba •• o'thraa lara .Iack •. 
NA Wa.t. dltcharg. to onalt. ditch. W •• te appear. 

conftned to dlch. EvIdence o. mlgr.tion o. 011 
Into loIl.dj.oant pita. Surfaca Iplil •• t adga o. 
ona o.th,.. ph. 

Nona. 
Spill •• nt.r dl1I:h adjacent plantation via drain. 
No .... 

Nona. 
WldMpread contamination of .011 and wat.r .t 
eII.charge point. Flow ente,. plantation a .... 
Wa.t .. appa.r confined to channel. 

-~~ \~~-- --------------~~ ------------- . 

'S:-\ 
0'-' 
V'~ 

-. .. .. -- ... ~ .. .. - - ... ' ... ."' ...... 1-'-. 
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Stillion 

Sacha 
North /I 1 

Sacha 
North /I 2 

Sacha 
South 

- -
Spill Source 

(a) 

Sepelldor 

Wlllh Tank 
FuelTank 
Flare Stack 
PII 

Separator 

Wa.hTank 

Surge Tank 

Pump/Compr ... or 

Flare Stack 
PII 

S.parator 

WalhTank 

Surge Tank 

Pump/Compr .. lor 
Flare Stack 

- .. - - - - - - -' 
Spill 

Tvpe (b) 

PF 

PF 
Ole .. 1 

PF 
PF 

PF 

PF 

PF 

PF 

PF 
PF 

PF 

PF 

PF 

PF 
PF 

Table F - 7 
Description of Contamination at Production Stations 

ESIi'nated Dmenslons (c) 

Area (m2) I Depth 

'PQSQrlptlofl,Qf On;r~~e SplU 
' .. :. : .,:' ': .::.::: :,: ::: .' ;," ";::::.:::." :':::: ~~\ ~:;:::;:":'J .:.::", 

200 

NA 
200 
500 

Large 

100 

1000 

400 

100 

NA 

Very Large 

,150 

1000 

1000 

150 

500 

2 Sump overftow ra.ult. In .plil to adjacant ditch. 
Oroundwater h .. dllay.r. 

NA Smallapilla appaar conftnad to barmed a,.a. 
Spill. Inalda and outeld. tank berm ar ... 

NA Surflcl •• plill at ba .. of thr.e Itlckl. 
NA Surlcl. aplill around 011 r.covary tank. 

Surflcl. apill. around aqulpment. 

NA Spilla Inalda berm.d area have baen coll.cted 
In a dlteh. Sendy loll to at le .. t 3 mltr ... 

NA Splill In.lda bermed area have been collecled 
In a ditch. Sandy loll to at I ... t 3 metr ... 
Surtc:l •• pliia around equipment. 

NA Small.urflciallpllll below one of two Itackl. 
NA High hilt ara .. Sandy .0111. V.g.tlllon to 

edge of two pitl. POlilble leapage. 

NA Sulllci. Ipilla around equipment. 

1.5 011 on Ihallow groundwater wllhln b.rmad area. 
OIlln ditch outalda bannad ar ... 

1.5 011 on Ihallow groundwater within barmod are •. 

NA Sulllci. apilia around equipment. 

- - - .... -
Description 0' Off-Site Spill 

None. 

None. 
None. 
Splill enler .eparation pit. 
OIly IOU and waler below dl.charge pipe. 
Ollcherge hili been dllconllnued. 

Sump conlenll 10 und.rground pipe and 
off-Itte dllcllarge. 

Ditch .rterl .ump which drain. off-.Ue. 

Ditch .nter. lump which drain I off-Ille. 

Sump content. to underground pipe and 
off-III. dlecllarge. 
Non •. 
Ollcharge 0' wllltelo Ilream which noW. Ihrough 
farmyard. W .. le appea" confined 10 channel. 

Sump Inlore lub.uriace dralnago Iyelem. 
Ollcharge point unknown. 
Ditch ert"a lubluriace dralnago eyslem. 
Dllcharge point unknown. 
Ollch orto" lubaurfaee dralnege Iy.lem. 
Dllcharge poinl unknown. 
Sump ontere lubluriac. dralnago Iyllem. 

Nona. 

-

(~~ 

'~~~--------------------ill, 
....... 

PIt PF Very Large 
NA Surlcl. IpllI. under each of five Itacke. 
NA OIly .. dimenl and waler below discharge pip •. 

Walt .. applar conflnod 10 II,.am channel. Str.am 
nowl through plantallon. 

Ot:;l 
.J:-m 
1-'2: 
0-1 

,0 ...... 
O">;t::. 

,-



CJ)O 
00 Table F - 7 Zz 
-<"'Tl Description of Contamination at Production Stations 
'0 Om 
~z . ··QisJrlpllon ¢Qn:;Siie S.Pil I 

.. 

0-1 Sialion Spill Source Spill Eslmat8c:t Dm~nSlon$ (Q) qa8~rlpd.on Q;Q".."S!l8 Splll 

<» (a) Typa(b) Araa(m2) I08Pih i ............•••........• 
.... ';;";" .. :::::::;;:-.:' 

\:: ':-,:: ," 

())r - - _._-- - -- - -- - - . -- - --~---- ... ~-.:",,:,.~~-.:. 

W-I 
-....J::u Culebra PIpeline PF 50 0.3 Spill, under .econdary pipeline adlaeent .It •. None. ())m 

» WuhTank PF NA NA Spill, from unbermed tenk .ppeer conftned to ,Ite. Non •. 
-I Full rank Dle .. 1 20 SUltcl1! 'pili out.ld. bermed .r ... None. s::: 
m PumpiCompre .. or UO 50 0.3 Spill •• round equipment .ppear conllned 10 'lIe. None. 
Z FlareSt.ck -I 
::u Pit PF NA NA PI covered In 11192. Unable to ,"",lIg.' dua V'getllllon In th, .re. appear. normal. 
m to .xtreme he.t and d.nger near lI"e ,tack. 
0 
C 
m 
CJ) 

Yulabra W.,hr.nk PF Smell NA Smell 'pili, .r, conftned to .,.. In". the berm. NA -I 
m Fuel Tank Dle .. 1 20 , Smell .pln •• re conftned to .,e.ln". lhe berm. None. 0 

PumpiCompre .. or PF L.rge NA Are •• dJacent equipment he •• urftclel .plll .. Spil. Spill. h.,ellow.dvl.lhe dllch 10 an off-,I" wetland. 
hav •• ntered .nd on-.n. eIIch. 

lIn,dSump PF NA NA Sump h •• ov.rft_d .nd .talned ,oll.dl'c," Non. 
thelump. 

FI.,eSI.ck Em"*'o bI.ck .mok. durfng ...... m.nt. 

PI PF VeryL.'V. NA Producad lIu1de hava been "phonad to on-,ll, dlch. Spill. h.,. lowed vi. the dlloh 10 an afI- ,I" weiland. 
Pump .plnl have .nI.red the •• me dlch. 

Yuca Sap.rlllor PF 100 Surftdll .pln •• round the m.nlfold. None. 

W •• hr.nk PF 50 NA Surftclll .plil. conftned to bermed .,. .. 

Surg.T.nk PF 200 0.3 SUllclll .plil •• round tenk .nd pipe,. remporary Non •. 
benned .,.. oontel", oily w.ter. 

Ch.mlcll Tank NA 50 0.3 Spill •• round the unberm.d tank. Non •. 

Fu.lT.nk 01, .. 1 100 0.3 Spill. In.lde and outlldethe benned ar ... None. 

JelFuel 50 NA Spill •• round the unbennad tank. Non •. 

Pump/Comp,. .. or PF 100 NA Surftclll .plil. adjacent equipment. Sump adilleent pump. hal OIIerliowed .nd Ipilled 
l>' . "'1J 0 Into off-.I .. area. Spill appelrl confined 10 palh . 

rn2 lined Sump PF Larg. NA Overflow .round .ump a'" bel.ved connected to eNerliow hal lIowld down.'ope and off - .1 ... 
I -f""TJ 

>-I the .aper.tor.. Connecled via underground pipe. OIerftow I. throue" '.nced eree Into th~ lur=ii'=. 
Ot:1 
~m Fi.r.Siack Pi' 100 NA Fla,. .tack 1Iu1d. !low Into • .,a,.lor ,.. A .. a Dllch_rga to off-.nlvla pll.lphon. 
1-'2 below two 11" .. 1. ,I"n.d. 
0-1 
Ofoo..i PIt PF Varyla'Va NA Ol.charged ftuld 'pplerl conflnad 10 n.rrow channe'. 

, '.J):>' 
Indu.lrfal Solid Walt. Ulld drum. al eeverallooatlone. Some eIllcarded pipe. None j"""' 

0 » ...... 
() ° 0) 

» CO --....J 
.....l. (}1 

0 ~ -(J) 
<D 
-.....J 
c..n 
..j:::o. 
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Station 

Auca 
Central 

Auca 
South 

(I' 
-00' 
rn Z 
-I""T1 ..-. 
ot;:! -,="rn 
~Z 
0-1 
0"'-' 
coP , 

AucaSur 

- -
spW Source 

(a) 

Vahlcla Malntananca 
Saparator 
FualTank 

Pump/Compr ... or 

Oanarator 
Sumpa 

Flara Stack 

PII 

Domaatlc Solid Walta 

Plpalna 
Separlilor 
Wa.hTank 

Pump/Compra .. or 

LlnadSump 
Oena,.tor 
Flara Slack 
Pit 

FualTank 
Pump/Compra .. or 

Oenarator 

PIt 

.. - - - - 'II!I_, .. ~ -
Spill 

Type (b) 

UO 
PF 

Ola .. 1 

UO 

UO 
PF,UO 

PF 

PF 

PF 
PF 
PF 

PF 

UO 
PF 
PF 

Dla .. 1 
PF 
UO 
PF 

Table F - 7 
Description of Contamination at Production Stations 

Estmated Dmenslons (c) De5.crlptlon, of On ':": S"e Spll 

Area (m2) I 

200 

NA 
100 

100 

100 

Large 

200 

Larga 

40 

200 
NA 

140 

50 

100 

Very La'lla 

Larga 
Larga 
Larg. 

V.ryLa'lla 

Depth 

0.3 U.ad 011 and wa.h watar .taln. around building. 
NA Sulflclll .pllIl around aqulpmant. 
0.5 Splill Inalde bermed area and at fill Itatlon. 

Spill hu dllchargad via drain In berm, 
0,3 011 changaa hava r •• ulled In Iplill adjacant 

aqulpmant and around .ump. 
0.3 011 chang .. have r .. ulled In .plill. 

NA Proc ... ar .. dralnl to lubaurfac. plpa 'Vltem. 

0.3 Splill below each of thr.a Itack •. 
Spllll antar .. paratlon pit. 

NA A larg. amount 01 axpo .. d oily .Iudgal. pr .. enL 
A larga watar pond focated on Iha alIa h .. a 
Illghl hydrooarbon .haen on w"ar lurfaoa. 

0.3 Spill below lIowlln .. antaring tha ItaMon. 
0.3 Sapar .. or lump h .. overflowed. 
NA 

0.3 Plndo flald If_far pump Iplil around pumpe. 
Splill around pumpe and pump lump. 

0.3 U.ad 011 pr ••• nt on lurfaca around aqulpmant. 
Surftcl" Iplil. at ba .. 01 two Itack •. 

Spllllniida and outllda of bermad .,aa. 

NA Spill around aqulpmant and aump. 
NA Spill around 'qulpmant from 011 Dhangal. 
NA 011 laapaga to auriaoalrom lormar pit. 

- _ .. - - -.': '1 ~ .. , ... ! J 

Description of Off-Site Spill 

Wa.ta lIuId. antar ditch and tow ott-.ltl. 
Nona. 
Nona. 

Nona, 

Spill. lIow down .Iope toward a road. 
SumpI appaar to drain via lubauriaca pipe 10 
off-Ilta at",am. Tha .tream contain. ollywa.ta. 
Separation pit dllchargal wall .. ott-IUe. 
Much black Imoke emmlned Irom horb:onlll fI.,e 
during Iplil went whl. on-IUe. 
Waite Ie eIl.chargad to off-lite Ilream. 

Non •. 
OVarftow ha •• pllled down .Iopa and mlll/.d oft-.lte .. 
Pool.d oily wa .. r In off-IU, wlllJand a .. t 01 tha wuh 
tank. Tha 10urD' 0' the lpill could be the tank. 
Spill hal now.d down.lope and oft-.lte, 
Pump lump drain I d_n.lopa to off-IUa a",a. 

Dllcharoala 10 produced water aaparatlon pit. 
Splill dlacharga to produced watar I.plratlon pit. 

011 In It"am below dl.charga pipe. 
OIlln loll belOW diacharge pipe. 

Spill hall entered d~ch and collect. In weiland. 
Spill h .. ant.r.d ditch and collectlln low .rlla. 
Spill hal flowad Inlo low .r •• wUh dl •• al 'pill. 
Pil fluid. dl.charglld 10 off-all •• raa. Vegol.llon I • 
011 elalned 1o • helghl 01 0.5 me" ••. 



() 
» 
.....lo. 

o 
(J) 
<D 
-.....J 
c..n 
(J) 

(J)O 
00 
Zz 
-<"'Tl 
'0 Om .j:>..z 
0-1 
<» 
(XlI 
W-I 
-...J:;o 
(Xlm 

~ 
s: 
m 
z 
-I 
:;0 
m o 
c 
m 
(J) 
-I 
m 
o 

o 
}> ..... 
° (J) 
ill 
-...J 
(J1 
(J) 

Table F - 7 
Description of Contamination at Production Stations 

Station Spill So~rce' 

(a) 

Spill 

Tvpe (b) 

E8lmale~ [)~~il810ns (0) 
Area (m2) \ ... ' •. Depttl .' 

Cononaco Lined Sump PF NA 

FI.raStack PF NA 
PI PF Vary La""a 

Dureno SurgaT.nk PF 20 
LlnadSump Pf 20 

FI.faSt.ck PF 100 

Pit PF Vary La""a 

e a) Intorm.Uon not provldad unla .. a ,pili h .. been Idandlad. 

e b) PF - Producad lIu1d, containing 01 and watar. UO - Uaad 011 

e c) Dim_Ion. hllYa bean vltuell), a.um.tad. Dapth .IUm.t.d utlng IImltad 
hand oper.tad augef Inw.tlgllllon. and knolilll.dga ot loll typea. 

NA 
NA 
NA 

0.1 
NA 

0.1 

NA 

EeUm .... of aplll .r ••• nd d.pth .r. ba .. d on a v.ry Ilmlt.d .mount of d.t .. 
Mor. f.llabl •• .um .... camot be pr.p.rad without addlUonalft .. d dat .. 

e dINA - Not well.bI •. Uau.lIv not .v.lI.bla due to Imlt.d Intorm.tlon 
.nd/or .... ty cone.rna ral.tad to oblel"'ng Inform.Uon. 

( C! 
..-c~, 
\~~ 

o 
~~ 
~~ 
~~ 

..• ··:····.>Q~.~Hpjd"~¢9.H+~ .. Spll ' .. 
.. : :·:·:-··:::~:\Ii:·:-::·;:::·:·::·· 

Sump overftow anta,. on-I.a ditch. 
Splnl .t bala of two 'taob appe.r .urftdel. 
spin, '!Qund Ildmmad on hoIcing t.nk .dJ.ca'" pit 

Spllllooatad around edge of tank. 
Sump h .. ovarfto_d ca""nu IUrftclai Iiain. 
MOlt of IpllI oonflnad 10 It.ek p.d. 

Nona 

:< De~cri~d.on Of On-Site Spill 

OII-Ilta dreln."a dlch contan. poolad ol~ 
St.ck ftuld. «Iloharga 10 .dJacant lepar.Uon pit. 
Dllch'""a to off-,Ha chan nIl. 011 In loll .nd walar. 

Nona 
Smell IpllI dow""opa to Jungla. Conflnad to path. 
Smell IpllI downllope to Jungla. 
Daad tra .. na.r lI.ra Itack. Poellbla haal dam.ua. 
Dlloh'""al, down.lope to jungla .nd .tream. 

- - - ... .. ... __ ... -u ....... ___ ! ......... -.~,.... .. ,.... .•. r .. _.- .. ~·-,J 
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Production Station 

Lage Agrlo Cantral 
North 

Parahuacu 

Atacapi 

Guanta 

Aguallco 

Shushuflndl Central 
North 

South 
Southwest 

Water.nl· 

Sacha Central 
North,. 1 
North,. 2 

South 

Culebra 

Yulebra 

------------- - -
Table F - 8 

Condition of Tank Berms and Flare Stacks at Production Stations 

Product Storage Tank Berms (a) ·-r-::,~;::" ' Flare Stacks (b) 

NO'1 A~", Dapth ,. 'H Berm Drs!n r~~~;'IH~·';~·l'~''1iomple''''l -:St~ck I 
( m2 ) (m ). Condilion Control 'Hor: 'vert;' OOmbusllon Can dillon 

Comments 

2 4,800 1.5 Good Vas 0 4 Yas Good Condensate knockout to pit. 

2 7,150 12 Good Ves 0 3 Ves Good Condensate knockout to pit. 

2 2,925 1.5 Good Ves 0 2 No Good Con dens ale knockout to pit. 
Some smoke emitted. 

2 1,200 1.5 Good NA 0 3 Ves Good Condensate knockout to pit, 

3 2,301 12 Good Yes 0 2 Yes Good Condensate spills to surface, 

2 7,400 1.2 Poor Yes 2 No Poor Condensate spills to surface, 

3 36,150 1.3 Good Yas 0 8 No Good Condensate spills to surtace, 

2 13,000 Poor Yes 2 Yes Good Condensate spills to surtace, 
No Poor Condensate knockout to pit, 

2 14,400 . 1.5 Good Yes 0 9 No Poor Condensate knockout to pit. 

2 6,500 1 Poor (surge) Yes 2 Yes Good Condensate spills to surface. 

Good (wash) Yes No Poor Condensate knockout to pit. 

Not Prasent 0 0 

3 44,800 1.3 Good Yes 0 3 Yes Good Con dens ale spills 10 surtace. 

2 28,000 1.3 Good Yes 0 3 No Good Condensale spills 10 surface, 

2 5,000 1.2 Good Yes 0 2 Yes Good Condensate spills 10 surface, 

2 6,250 1.2 Poor Yes 0 5 Yes Good Condensate spillS to surface, 

NOI Presenl 0 Yes Good Condensate spills to surface, 

Not Present 0 No NA Condensate spillS to surface, 
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Table F - 8 
Condition of Tank Berms and Flare Stacks at Production Stations 

No. Drain No;. . C()mplete Comments 
Control Hor. Combustion 

2 10,400 2 Poor Ves 0 3 Poor Condensate spills to pi!. 

3 15,850 2 Poor Ves 0 3 No Poor Condensate knockout to pit. 
Large burn event while on site. 

2 9.450 2 Good Ves 0 3 Ves Good Condensate knockoullO pit. 

Not Present 0 NotUt Good Condensate spills to surface. 

2 8.000 1.5 Good Ves 0 2 Ves Good Condensate knockout to pl!. 

Not Present 0 2 Ves Good Condensate knockout to pit. 
Some vegetation damage due 
10 heal. 

( a ) Berm area Is the combined estimated area within wash lank and surge lank berms. 
Condition 0' berm Is noted as good It asphalt cover Is Intact and no breaches are present. 
Condilion 0' berm Is noted as poor when breaches are present or asphalt cover Is In poor condition. 
Drain control Is noted as present II drains are present and equlped with shutoff valves. 

( b ) Hor. = Horizontal lIare stack. Horizontal Slacks vent only at separallon pits. 
Vert. = Vertical flare stack. 
Complete combusllon 0' gases Is noted as "no" II smoke was emilled 'rom the stack at any time during the assessment. 
Condition 0' Ihe flare slacks was noled as poor It Ihey were nQI V!!rt!G!!!. !!PP'!!!!ed ben! Of eppaarad burnt (Ie. ,agged melsi j. 

_ _ --' -- _.~"".t!!"8 ~~-~------.....---
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00 1 
Zz 
-<"'Tl Table F - 9 '0 Om Description of Contamination Associated With Production Station Pits .j:>..z 
0-1 
<5> Pit Pit Pit Sap. Estimated Dimensions Oily Free Ov~- aarm Diil;:tt ~iW ~p DlaCttlWoe (Xl r', 

Na. Status Usa Stage Alea IThlckness (rri ) Sludge Board noW .: .... ..... :~:: \. 
.;~ .. :~/j \/:. :,- .,;:.:.:. 

iOPI(1 S.earn I W-I Comments 
-...J:;o 

/I (ntl)1 011 LWaler VeS/No (m) 'fes!No 'fali/No '(eSiNO yeltJt.k; YeSINo ~e~NOIY.i!iiNO (Xlm 
» 
-I .. Produced fluids have been dlsch.-ged 10 the enWonment a seepage has been ldenllfled. s: 
m 
z Lago Agrio Central -I 
:;0 1 Opan Saps-adon 1 600 0.5 Ves No Ves Ves No No Ves No Input = Oily waste from oft-slle via b"uck & m 
0 2 Open Sap.-adan 2 150 0.1 1.5 Ves No Ves Ves No No Ves No poduced waler from station. C: 

3 Open Sap.adon _ ElCIensive contamlnatlan below dlsch.-ge. m' 3 150 Film 1.5 Ves No Ves Ves No No No 
en 

4 Open Haz Waste NA Under constucdon. -I 
m 5 Open Sap.allan 0 Undar constucllon. Conaete lined 0 

6 Open Was1B 16 0.05 Ves 0.5 Ves Ves Ves Ves No No ilia Overflow to wetland 

Lago Agrlo North 
1 Open Sapa-allan 100 0.01 1.5 No 0.5 No Ves No Ves No Ves 

2 Open Sapa-allon 2 100 0 1.5 No 0.5 No Ves No Ves No No 

3 Open Sap.atlon 1 200 0 1.5 Ves 1 No Ves No Ves No Ves 

4 Open Seps-allon 2 225 0.01 1.5 Ves No Ves No Ve. No No M ElCIensive contamination below dlsch.-ge. 

Parahuacu 
1 Open Sapa-allan Final 1575 0.02 2.5 Ves No Ves No Ves No No __ Adjacent watsr pond not connected. 

ElCIensive contamlnallon below dl5Ch.-ge. 

Atacapi 
1 Open Sepa-allon 560 0.03 2.5 Ves 0.75 No Ves No Ves No Ves No The pits are located a~aC8nt a steep slope. 

2 Open Sapa-adan 2 270 Film 1.5 Ves 0.75 No Ves Ves No No Ves No 

3 Open Sepa-allan Final 400 Film 1.5 Ves 0.5 No Ves No Ves No No -. ElCIensive contamination below discharge. 

Guanla 
'; 1 Open Sap.allan 1 1444 0.02 2 Ves 0.75 No Ves No Ves No PI12 No Film In Pit #3 Is reddish brown 

-08\2 Open Sap.allan 2 400 0.01 2 Ves 0.75 No Ves No Ves No Pit 3 
rnz3 
-I.", Open Sap.allan Final 400 Film 2 Ves 0.75 No Ves No Ves No No 

Ot=1 4 Open GasVenl 64 0 1.5 No No Ves No No No No No Berm 15 vegetated to watsr level. 

~I "I::-m 
~z ..... O-l 
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Table F - 9 Zz 
-<"'Tl Description of Contamination Associated With Production Station Pits '0 Om .j:>..z .' -. .-." r--- . ...,... ~ ~ --.C~· .'c -- --c 

0-1 Pit Pit ' .. Pit·· Sap. Estlmaied Dlmen8lqnsQIIV" Frea 0..",:, . ~m DI~ SiphOO SIHIP ··PlamtWge 
<» Na Statua ··u .. Stage Area IlhlCknasS (in) SlUdge eOa1d. . now'.· ." .... ..... . ..•... b PilIS.a.,.. 1 ......... CQmmenti (XlI 
W-I # (m2)1 011 1 Water '(eS/No (m) reS/NO 'feSlNo ~eS/NO YetINa VeslNO vee,lNoIYe!lNo -...J:;o 
(Xlm 

.. Prodl£8d llulds have been disch_gad b the enw-onmanl ex seepage has been ldenafled. » 
-I 
s: 
m Aguarico z 
-I 1 Open Unknown NA 0 1.5 No NA No Yes No Yes No No .n Extensive erosion below dlsch_ga. 
:;0 
m 2 Open Sepa-aaon 700 Film 0.1 No 2 No Yas No No No No No Pit recently oonstucted. 
0 3 Breached Not In use NA NA 0 Yes 0 Yes No No No No No • Seva'a damage _ound posaIbla pllS 3 and 4. C 
m 4 Breached Not In USII NA NA 0 Yes 0 Yes No No No No No Possibly famer dlsch_ge wtthoulsapa-atlon. (f) 
-I Extensive contamlnallon below dlsch_ga. m 
0 

Shushulndl Central 
1 Open Off-elta 011 1 693 0.5 2.5 Yas 0.5 No Yes No Ves • Yes No Input = Oily waste from off-slle vta tuck. 

2 Open Sapa-allon 2 147 0.5 1.5 Yas 0.2 No Yes No Yes Yes No Pill 88F*atlon. 
Yes Yes No No 

, 
3 Open SepiWation 1056 0.2 2 Ves 0.5 No Vas No Input = Produced waa from station. 

.. Open OIiSDage 342 1.5 3 Yes 1 V. Ve. No Yes "No No AeocMIred 011 from plI3 pumped to staUon. 

5 Open Sepa-aaon 2 480 Film 3 Yes 0.5 No Yas Yes No No Yes No 

6 Open SepiWalion 3 340 0.1 2 Yes 0.5 No Yes Ves No No Yes No 

7 Open Ollrecowrv 4 0 0 Yes 2 No Yes No No No No No Small 011 recovery pit 

8 Open Sepa-allon 4 1598 Film 3 Yes 0.5 No Yes No Yes No No _ Direct dlsch_ge to waUand. 
Dlsch_ga _ea does nol appe_ b be SlMlrIy 
contaminated. Conanuous mechanical 011 
reoovery In p'llClice. 

9 Open GasVenl 300 0.02 2 Yes No Yes No No No No No Located al end of venlilne. 

Shushulndi North 
1 Open Flare 928 NA 0 No Ves Yas No No 

_No 
lMga SpIll beyond pll _ea 

2 Open Sep_don 144 0.01 1.5 Ves 0.3 Yes Yas No Ya. No Y.~ W:=~ balIng hoi I oU burning 

3 Op.n Separaiion 2 144 Film 1.5 Yes 0.5 Yes Yes Yas No No Yes 

4 Open SepiWatlon 3 400 0 1.5 Vas No Vas No No No No • ExtenslYa conlam/nallon below d1scha-ge. 
DI9Cha-ga 10 steam. 

5 Open Unknown 1200 0.05 Yas 0 Yas No No No 
_NO 
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Pit Pit Pit 

No. StatUs 'Uae 

Shushufindi South 
1 Open Sep.atlon 

2 Open Separation. 

3 Open Sep.ation 

4 Open Separation 

5 Open Sep.ation 

6 Open Sep.atlon 

7 Open Flaring 
8 Open Unknown 

Shushufindl Southwest 
1 Open Separation 

2 Open Separation 

3 Open Separation 

4 Open Separation 

Water Inl. 

Sacha Central 
1 Open Separation 

2 Open Separation 

3 Open Separation 

4 Open 

Sacha North # 1 
Open Separation 

01 108 2 Open Seperation 

~ +:-rni 3 COIIerad WorkOllar 
0: I--'Z 
()) 0-1 4 Open GasVenl 
CD ; 1--' ...... 
-...J +:- ):;> 
()) I 

. r'-.._______. 

Sep. 

SIa~ 

" 

1 

2 

3 

4 

5 

2 

NA 

Flnai 

2 
3 

1,2,3 

Table F - 9 
Description of Contamination Associated With Production Station Pits 

Estlmaled DlmenslOf!s Oily Free Over- 6,er!:" Ditch ~I~~ ~~p Disch.ge 
, 

Islud~ 
;',:,;:.: 

Area I Thlckiless (m ) Board flciW 10 Plt!S.'arn Comments 

( ntl ) I 011' I Waler tfelllNo (m) tfeiiINo tfell/No ~eSlNo Ye9/No ~e$/No lvelllNO I Ye$/No 

~ Produced nulds have been dlSCherged to the envionment or seepage has been Identified. 

625 Film 1.5 Yes 0.5 No Yes Yes No No Yes No 

625 Film 1.5 Yes 0.5 Yes Yes Yes No No Yes No 

625 0.01 1.5 Yes 0.5 No Yes No Yes No Yes No 

1089 Film 1.5 Yes 0.5 No Yes No Yes No Yes No 

1089 Film 1.5 Yes No Yes Yes Yes No No If. 
4 0 0 No 2 No No No No No No No Beside pit #3. No water migration !rom pit 13 

Extensive contamination below discharge . 

625 NA 0 Yes Yes No Yes No No Yes .. Proximity to 'lin prevented further appraisal. 
800 NA 0 Yes 5 Yes No No No No No Yes Neer well lllle SSF 23. Former wasle rump 

3500 0.05 2 Yes 0.3 No Yes No Yes No Yes No Flare condensale dlscherge 10 pit Il. 

1800 0.05 2 Yes 0.5 No Yes Yes No No Yes The 011 In Pit #2 Is tar - Uke. 

1400 0 0 No 2 No Yes No No No No 

2250 Film 2 Yes 1.5 No Yes Yes Yes No No 

702 0.1 2 Yes No Yes No Yes No Yes No Input = Produced waler !rom station. 

100 0.1 2 Yes Yes Yes No Yes No Yes No 011 to sump and OIIerflow ditch. 

100 0.1 2 Yes No Yes No Yes No No _ Extensive contamination below discharge. 

NOlin use. Under constuctlon. 

1800 0.1 1.5 Yes No No No Yes No No •• Extensive contamination below discharge. 

Oil recowrv during assessment 

NA NA 1.5 No 0.75 No Yes No Yes No No 

NA 0 0 No No No No No No 

100 0 2 No No Yes No No No No No Presence of gas prevented 'ur1tJ~r appraisal. 
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Pit Pit PII 

No. Status 1.)88 

Sacha North #2 
Open Separallon 

2 Open Separallon 

Sacha South 
1 Open Sap«allon 

2 Open Separallon 

3 Open GuVent 

4 Open GasVen' 

5 Open Separallon 

ClAebra 
ClOsed Unknown 

Yulebra 
Open Unknown 

'uca 
Open Seplullon 

co~rlDanl~l~ 
pcl' 041015 

Sep. 

Stage 

# 

1 

2 

t 

2 

1.2.3 

• • 

Table F - 9 
Description of Contamination Associated With Production Station Pits 

Estimated Dimensloos Oily Free avtl'- Bcirm Dit:h Slj:IhoR Seep QllICt1arge 

Alea I thickneSS ( m ) ~ludge Board IIow 10 PI. Is ..... ... Comments 
(~)I Oil. IVVa~r VeS/No em) ~eS/No ~eS/No ~8$/No VeSINO ~.!JNo ~e!lNoIYefINo 

.. Produced lluids have tJaen discharged to the erM-onmant a seepage has been ldenlllled. 

625 0.01 2 Vea No Vea No Yas "Yes 
625 Flm 2 Yas No Yas No Yes No No 

64 1 0.5 Yes 0.75 No Yes No Yas No Yas No 801h pits .a repatedly present aver a 

64 0.02 1.5 Yea 0:75 No Yes Yea Yes No No _ tamar pit (now CO'J8I'ed). 

Dlsch«ge 10 steam dlsconllnued In 1992. 

100 0 1.5 No No Yes No No No No No Empty ctumsln pit 

100 0 1.5 No No Yea No No No No No 

NA NA 1.5 No 0.75 No Ves No Yes No No _ Extenlilve contamination below discharge. 

NA NA NA Nollnvesllgalad due 10 aately concerns. 
Extrema heat tom fIII'e slack. 

PII CCMlred In 1992. 

150 0.1 1.5 Yes 0.75 No Ves No Ves No No _ Possible lormer separadon pit 

ExtanSiva contamination below discharge. 

1050 0.05 2.5 Yaa 0.5 No No No Yes No No iii. Input = Oily wasta from well siles. 

Extansive eonlsmlnal/on below discharge. 

- -- - - - ---- .............. ----_" _ ,..,... __ 4-' -
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Table F - 9 

".~ Description of Contamination Associated With Production Station Pits 

PI! Pit Pit Sep. Estimalf!d Dimensions Oily Free Over- Berm Dllctl $.1~Clr'I 5.Qep DlschiWge 
No. StalLls Use Stage Area IThlcluiess" (m; Sludge Board ;~. ::.: >:.~'.:.: :'::');:{//" ::·::··::·i·;:: .... · iO Plj I S.eam Comments 

/I err(,! )1 Oil 1 Water ~eS/No em) tieS/No tieS/NO ~eStNo VeS/No tf-s,iNo It_s/NO 1 VeS/No 

IfM Produced fluids have baan dlacha-ged to tha enWonment a seepage has bean ldentiliad. 

Auca Central 
1 Open SeplW"alion 400 0.1 1.5 Ves 

2 Open SePlW"alion 2 1200 Film 1.5 Ves 

3 Open Sewage 5 lagoons NA 0 No 

Auca South 
1 Open SepiWalion 1 150 0.01 1.5 Ves 

2 Open SaPlW"Blion 2 150 Film 1.5 Ves 

3 Open Sewage 21BgoonS 100 

Auca Sur 
1 Closed Separallon 400 
2 Closed Wakoller 150 

3 Open Used all 2 0 Ves 

Cononaco 
1 Open SePlW"alion 1500 0.05 3 Ves 

Dureno 
1 Open SeparBlion 625 0.01 2.5 Ves 

~' Note: Esllmates 0' area and depth are based on a ~mltad amount 0' data 
-00 
(TIZ 
....-I" ....... 
ot::::l l ~("T1 

· ...... Z 
10....-1 

.............. 
en :x>, 

II 

~ 

No Vas No Ves No Ves No Input = Oily wasta from well sites. 

Input = Produced water from station. 

No Ves No Ves No No •• Extenslva contamination below dlscha-ga. 

0.5 No Ves Ves No No Ves 

0.2 No Vas No Ves No No ----
Extensive contamination below dlsch..-ga. 

Reportedly out 0' use. 

Vea No No No .. Produced water ppad to Allca CenraL 

No No _NO No large off-site overflow and contamination. 

Pits 1 & 2 cowred In 1993. 

0.5 Ves No No No '''NO No Overflow to wetland. 

No Ves No Ves No 

0.75 No Ves No Ves No No ... Extonslve contamination below dlschargo. 

Mae reliable estimates cannot be prap..-ed without addllonal field data 
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Table F - 10 
Description of Contamination Along Assessed Segments of Secondary Pipeline 

Seconda ry Pipeli"eCQrridor 
. Beginning ·'·End 

Atacapi Station Guanta Juntion 

Guanta Juntion Lago Agrio Station 

Lago Agrio Station ShushufindlJuntion 

Shushufindi Juntion Shushufindl Station 

Shushufindi Slation Aguarico Station 

Shushufindi· Juntion Yulebra Juntion 

Yulebra Juntion Yuca Station 

YuJebra Juntion Cononaco Stalion 

Total 

. . ,. 

A$SeSs.~~ .• , "$~BS~Bd 
Segme.nt.·. ··1 lBrl9th 

Number· (Km) 

1 2.5 

1 2.5 

1 3.0 
2 3.0 

1 2.0 
2 2.0 

1 3.0 

1 2.3 
2 2.3 
3 2.3 

1 3.0 

2.5 
2 2.5 
3 2.5 
4 2.5 

15 38 

[)~§.9rip!i9f1 o.f Spill 

and 

Comments 

No spills observed along assessed segment. 

No spills observed along assessed segment. 

No spills observed along assessed segment. 
No s~~sel"eJl along assessed segment. 

No spills observed along assessed segment.' 
No spills observed along assltsstld segment. 

Small 2 m2 spill below valve noted. 
located between well sites SSF A9 and SSF 864. 

No spills observed along assessed segment. 
No spills observed along assessed segment. 
No spills observtJd along assessed segment. 

No spills observed along assessed segment. 

No spills observed along assessed segment. 
No spills observed along assessed segment. 
No spills observed along assessed segment. 
No spills observec! along assessed segment. 

i 

P' ~
\ 

• ~ rf - t:iIF'~i&., ~ _~.~ . 



II 
I • ... 

~ 

I 
I 

't 

I 
I 
I 

1 

I 
Ij 

.~ 

I 
, 

I 
I 
I 
I 
I 
I 
I 
I-

t' 

IL 

HBT AGRA Limited SITE NUMBER ____ _ 
Englneenng & Env,ronmental SslVJCflS 

SITE SKETCH 
. . . 

. ::. . . . 

..... ; ............................. ~ ............. ~ ............. ; .... -...... -~--.......................... -............................. i ............. i ............. ~ ....................... . 

: : 

................... ; .............. : ............. + ................................................. . 

............ __ ......... _._ .......................... ~ ................... _ ......... ~ .............. ~ ............. + ... -......... ~ .... _ .... _ .. ~_ ...... _. ___ ... _ ... ~ ............. _~ .... _ ....... _.~ .............. 1 ......................................... . 

.. ··;. .. · .... ·· .. ···· .... ····· .. ·· .. ·· .. ···· .. ····T··· .. · .. ·····, .. ·· ........ -r ........... + ............. : ............................ , .............. : .............. :.-......... : ............................ ;, ........... . 
: : 

....... ~ ............................................ ~.············~·············f·············~·············~ ..... -..................... L ............. l '. . t ·· .. ···• .. ·~-.. •••• .. · .. ·r· .. · ...... · .... ·· .. · .... ······· .. ·· .... '·· 
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. : .............. ; ............. ~ ............. -; ............................. [ .............. ; ..... ········t···· .... ·· .. ,····· .. ··-···j· .. ·······•··•····••··· ..... ; .............. ( ............ !, ............... ~ ........................... -~ ........... . 
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........................... , .............. : .............. : ......... .................. --r ......... -.;. .. .. ·· .... ··T .. ··· ........ ~ ............ .L. ........................ + .......... .l.. ........... ~ ............. ~ ............................ : ............ . 
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HAVE ADDITIONAL SKETCHES BEEN DRAWN 
FOR THIS SITE? 

:J YES Q NO NUMBER, __ _ 

Contrac:Ior: HBT "ORA LImIt8d 
22t ·11th SIrMI I.E. 
c.Joaty, AlIIerU, 12E..,5 
mn: 03-121111 
FAX: (403) 2 .. 21. 
TaEPHONE: (403) 2~331 

LEGEND ®1 __ _ 
x "-__ __ 
® w .. _ 

- -1IOUftI-
- - - - BeIow ....... _ 
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TTTTT 510.,. 
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L..----------------------"""lr"'fC'7'iO:ITNETlFlDENrIAL 
l PET 04101.8 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069765 

CA1069765 



HBT AGRA Limited 
Enri"..rirrg & Environ",.ntIIJ s.rvit;a SITE NUMBER " __ _ -.. 

TYPE OF PIT: a FLARE PIT 

Q DRILL SUMP1\VORKOVER PIT 
a' WASTE PIT 

a OTHER 

PIT CONTENTS: a PRODUCED FLUIDS a WATER a DRILL MUD a OTHER ___ _ 

LENGTH ____ m WIDTH ____ m DEPTH m 
ATGRAOE -------

PIT DIMENSIONS: 
PIT BonOM RELATIVE ELEVATION 

BELOW GRADE ____ m 

ABOVE GRADE m 

PIT USAGE: Q INUSE Q OUTOFUSE Q UNKNOWN 

IS THE PIT BERMED? a YES CJ NO 
CONDITION OF BERM ICONSTRUCTION DETAILS ____________________ _ 

WAS THE SUBSURFACE ADJACENT TO THE PIT PROBED WITH A HAND AUGER? a YES a NO 

DEPTH OF AUGER PENETRATION _____ m DISTANCE FROM PIT _____ m 

DESCRIPTION OF SOIL MATERIALS ADJACENT THE PIT: _________________ _ 

EVIDENCE OF SPILLS/OVERFLOW: ______ _._---

ESTIMATED SPILL AREA ________ m2 (include all spills) 

IS MORE THAN ONE SPILL AREA PRESENT? a YES Q NO NUMBER OF SPILL AREAS 

ESTIMATED AVERAGE CONTAMINATED THICKNESS WITHIN SPILL AREA m 

HAVE ALL SPILLS BEEN RECORDED ON THE SKETCH MAP? CJ YES CJ NO 

HAS THE SPILL MIGRATED BEYOND THE WELLSITE BOUNDARY? CJ YES CJ NO 

HAS THE SPILL ENTERED A WATER COURSE? aYES aNO 
If YES provide details, ____________________________ _ 

WERE SOIL OR SLUDGE SAMPLES OBTAINED? CJ YES a NO If YES aee attached Sa~1e Surrmary 
PIT ABANDONMENT DETAIL: ________________________ _ 

DESCRIPTION OF VEGETATION ADJACENT THE PIT: 

OTHER INFORMATION AND OBSERVATIONS: _____________________ _ 

____________________ --,./ CONflDE.N1I AL -
1-.. ____________________ ' pO 0419~9_ 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069766 

CA1069766 
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HBT AGRA Limited 
Engrn8tilJring & Enl'lfonmflfltaJ S.~S 

SITE NUMBER __ _ 

STORAGE TANK 

TANK TYPE: o PRODUCT STORAGE TANK 

o POP TANK 

a CHEMICAL TANK 

o KNOCKOUT TANK 

o FUEL TANK 

TANKVOLUME ____________________________ _ 

TANKCONTENTS __________________________ __ 

IS THE TANK LOCATED ABOVE GROUND OR UNDERGROUND? __________ _ 

IS THE TANK WITHIN A BERMED AREA? ______________________ _ 

BERM DIMENSIONS: LENGTH ___ m WIDTH ____ m HEIGHT ______ m 

BERM BonOM RELATIVE ELEVATION: AT GRADE ___ _ 

BELOW GRADE ____ m 

ABOVE GRADE ___ _ 

CONDITION OF BERM/CONSTRUCTION DETAILS: ________________________ _ 

WAS THE SUBSURFACE PROBED WITH A HAND OPERATED AUGER? o YES 0 NO 

DEPTH OF PENETRATION m 

DESCRIPTION OF SOILS IN AND AROUND THE TANK AREA ______________________ _ 

EVIDENCE OF SPILLS: ______________________________________ _ 

ESTIMATED SPILL AREA: __________ ~ (include an spilla) 

IS MORE THAT ONE SPILL AREA PRESENT? 0 YES 0 NO NUMBER OF SPILLS ____ _ 

ESTIMATED AVERAGE CONTAMINATED THICKNESS WITHIN SPILL AREA m 

HAVE ALL SPILLS BEEN RECORDED ON THE SKETCH MAP? 0 YES 0 NO 

HAVE SPILLS MIGRATED BEYOND THE BERMED AREA? 

HAS THE SPILL ENTERED A WATER COURSE? 
It YES prodive details 

WERE SOIL SAMPLES OBTAINED? Q YES Q NO 

o YES 0 NO 

o YES 0 NO 

It YES see attached sample summary 
ABANDONMENT DETAIL: ___________________________ _ 

TANK AREA - OTHER INFORMATION & OBSERVATIONS: _________________ _ 

L....-------------------~/~C~ON""'FIDENTIAL 
PET 041020 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069767 

CA1069767 



HBT AGRA Limited 
En""..ting , EnvilDn",."'" S.Nie.s SITE NUMBEFI __ _ 

WELLHEAD 

POWER SOURCE: a PROPANE CI GAS/OIESEL CI ELECTRIC 

ARE TRANSFORMERS IN USE ON THE WELLSITE? a YES a NO 

CHEMICALS CURRENTLY IN USE AT WELLHEAD: ____________________ _ 

WAS THE SUBSURFACE PROBED WITH A HAND OPERATED AUGER? a YES a NO 

DEPTH OF PENETRATION m 

DESCRIPTION OF SOIL MATERIALS ADJACENT THE WELLHEAD:, _______________ _ 

ESTIMATED SPILL AREA: m2 (include all spills) 

ESTIMATED AVERAGE CONTAMINATED THICKNESS: m 

IS MORE THAN ONE SPILL PRESENT? a YES a NO NUMBER OF SPILL AREAS 

HAVE ALL SPILLS BEEN RECORDED ON THE SKETCH MAP? a YES a NO 

HAVE SPILLS ORIGINATING FROM THE WELLHEAD MIGRATED BEYOND THE WELLSITE BOUNDARY? a YES (J NO 

HAS THE SPILL ENTERED A WATER COURSE? 
If YES provide detail 

WERE SAMPLES OBTAINED? 
(If YES see attached San1)1e .ummaty) 

aYES aNO 

a YES a NO 

WELL HEAD AREA - OTHER INFORMATION AND OBSERVATIONS: 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069768 

CA1069768 
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HBT AGRA Limited 
Englll98nng & Envllonmenral SeMCII' 

SITE NUMBER __ _ 

PROCESS EQUIPMENT 

EQUIPMENT TYPE: Cl FLARE STACK Q COMPRESSOR Cl OTHER 

a SEPARATOR Q HEATER 

Q TREATER Q PUMP 

WAS THE SUBSURFACE PROBED WITH A HAND OPERATED AUGER? Q YES a NO 

DEPTH OF PENETRATION __ m 

DESCRIPTION OF SOIL MATERIALS ADJACENT THE PROCESS AREA: ______________ _ 

ESTIMATED SPILL AREA: m2 (include all spilla) 

ESTIMATED AVERAGE CONTAMINATED THICKNESS: m 

IS MORE THAN ONE SPILL AREA PRESENT? Q YES a NO NUMBER OF SPILL. AREAS __ _ 

HAVE ALL SPILLS BEEN RECORDED ON THE SKETCH MAP? Cl YES Cl NO 

HAVE SPILLS MIGRATED BEYOND THE SITE BOUNDARY? a YES Q NO 

HAS THE SPILL ENTERED A WATER COURSE? 

If YES provide details 

WERE SAMPLES OBTAINED? a YES Cl NO 
(If YES see attached IllrIllle sunvnary) 

a YES Cl NO 

HAVE AIR EMISSIONS IMPACTED SURROUNDING VEGETATION Cl YES Cl NO 

EXTENT OF AFFECTED AREA _____ m2 

PROCESS AREA· OTHER INFORMATION AND OBSERVATIONS 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069769 

CA1069769 



HBT AGRA Limited 
En~"."ting & Envi~nta/ S.rvica 

WASTES 

WHAT TYPE OF WASTE MATERIALS ARE GENERATED ON THE SITE? 

DRILL MUD 

WASTE OIL 

TANK BOTTOMS 

PRODUCED WATER 

FILTERS TYPE 

USED OIL 

SEWAGE 

DOMESTIC TYPE 

GAS 

CHEMICALS TYPE 

OTHER 

ARE ANY OF THE ABOVE WASTE S DISPOSED OF AT THE WELL SITE? a YES a NO TYPE:S ___ _ 

DESCRIBE HOW THE ABOVE WASTES (if any) ARE REMOVED FROM THE SITE. __________ _ 

HAVE ANY OF THE ABOVE WASTES BEEN SPILLED ON THE SITE? 
(If YES proved details) 

a YES a NO 

HAS THE SPILL BEEN CHARACTERIZED ELSEWHERE ON THE DATA SHEETS a YES Q NCI 

---,. 
11 
II 
II 
II 
II 
II 
II 
11 
IJ 
I} 

~ 
~ 
11 
11 
11 
11 
11 

CONFIDENTIAL 
PET 0410:-2_3...-_ 

I 
I 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069770 

CA1069770 



I, HBT AGRA Limited 
EnginNring & EnvimnmentaJ SeMCIIJ 

I .j SITE PHOTOGRAPHS 

I 
I 
I 4X6 PHOTO 

I 
I 
I 
I f DESCRIPTION: 

I 
I 
I 
I 
I 4X6 PHOTO 

I 
I 
I 
I DESCRIPTION: 

.1 
L--------------------------------------~ONFTDENTIAL 

PET 041024 , 

---u_ ~ 
- -- - ---- ---------~-- ----

CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

- --

CA1069771 

CA1069771 
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HBT AGRA Limited 
Engineenng & EnviffJfJmentaJ S.rvica 

PHASE I SITE RECONNAISSANCE; 
PIPEUNE DATA SHEET 

INSPECTED LOCA TlON: ASSESSMENT DATE: _____ _ 

ASSESSMENT PERSONNEL: ___ _ 
FIELD NAME _____________________________ _ 

WELLSITE It _________ _ 
SEGMENT FROM ________________________________ _ 

TO, _____________________________ ___ 

APPROXIMATE LENGTH ________________________ KM 

SPECIFIC LOCATION 
DISTANCE FROM __________________________ KM 
DIAECTION ________________________ _ 

PIPELINE DETAIL: 

Q FLOWLINE Q SECONDARY PIPELINE 
NUMBER OF PIPELINES IN CORRIDOR ______ _ WIDTH OF CORRIDOR _____ m 

DIAMETER OF PIPELINES IN CORRIDOR ____ _ REGENERATION WITHIN CORRIDOR: Q YES Q NO 

PIPELINE CONTENTS Q PRODUCED FLUIDS 

Q OIL 

Q PRODUCED WATER 

IS THE PIPELINE ABOVE OR BELOW GROUND? Q ABOVE 

ARE REPAIR SLEEVES VISIBLE ALONG THIS PORTION OF THE PIPELINE 

SPILL DETAIL: 

Q BELOW 

Q YES Q NO NUMBER 

IS A SPILL EVIDENT AT THIS LOCATION OR OVER THIS SEGMENT OF PIPELINE Q YES a NO 

HAS A SPILL BEEN PAEVIOUSL Y DOCUMENTED 

(If YES provide detail) 

ESTIMATED SIZE OF SPILL m2 

ESTIMATED CONTAMINATED THICKNESS 
HAS THE SPILL AFFECTED AGRICULTURAL LAND? 

HAS THE SPILL ENTERED A WATER COURSE 

HAS A SAMPLE BEEN OBTAINED 

HAS A SKETCH MAP BEEN DRAWN? 

LOCATION SAMPLE INTERVAL 

PHOTO NUMBER 
ROLL PHOTO 

NUMBER FROM 

OTHER INFORMATION AND OBSERVATIONS 

TO 

Q YES 

m 

Q YES 

Q YES 

Q YES 

Q YES 

Q NO 

Q NO 
Q NO 

Q NO 

Q NO 

TEXTURE 

DESCRIPTION 

Q UNKNOWN 

HYDROCARBON 
OOOURKEY 

None = N 
Fall! = F 

. Distinct = 0 
SIrong = S 

DESCRIPTION 
HYDROCARBON ODOUR 

CONlIDENTIAL 
PET 041025 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069772 

CA1069772 



~H~BnT~AUG~R~A~LUi;m~it;ed~----------------------------'---------~ 
Engine.nng& EnvironmMltsJ S8rviUs I 

SITE SKETCH 

CoIItIKlar. HBT AGAA LlIIIlIecI 
221-1." $I,...t S.E. 
c.lgary. AI ....... T2E 8JS 
TELa: ~21 ... 
FAX: (403) 2*"2111 
TELEPttONE: (4011) 24a-4SS1 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 
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SAMPLE SUMMARy AND ANALYTICAL RESULTS 
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I 
CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

, CONFiDENTIAl 
" PET 041027 

OAGRA 
earth & environmental Group 

CA1069774 

CA1069774 
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Field 

AU 

AUS 

AUS 

AUS 

CN 

CN 

eN 

eN 

eN 

CN 

CU 

CU 

CU 

CU 

OU 

DU 

OU 

GU 

GU 

GU 

GU 

GU 

GU 

GU 

GU 

GU 

- - - -
Sample Identification Inteool 

Type (em) 

24 1 2347 S 90 120 

SO 1 2344 S 

STNI I 2346 S 100 120 

1 2 2346 S 10 40 

SO 1 2344 S 

STN 1 2345 W 

1 1 2345 S 100 120 

2 1 2345 S 160 200 
I 11 1 2345 S 0 30 

12 1 2348 S 

SO 1 2344 S 

STN 1 2345 S 0 30 

STN 2 2345 S 0 25 

2 1 2345 S 0 10 

1 1 2260 S 0 10 

1 2 2260 S 0 10 

1 3 2260 W 

8G 1 2341 S 15 25 

ST I 2341 S 0 50 

ST 2 2341 S 

ST 3 2341 S 0 20 

ST 4 2341 S 0 20 

ST 5 2341 W 

ST 6 2341 S 0 20 

1 I 2256 W 

1 2 2258 S 0 40 

-------
Table G - 1 

Phase I Sample Summary and Analytical Request 

Hydro-
~~PIe~· .::,:., carbon Samp~ 

Odour Matril( .~: 

- -

1',1 Indicates analyses requested 

F Red I Orey Clay AdJacant Former PI . 1 

N Seck ground Sol I 

F Red Clay FomerPit , 
S Red Clay Proca .. Araa . ' .. '. , 
N Sackground Sol i 1 

Water Produced W.r PI 

S Red Clay Fomer PIt 1 1 

0 S~Clay Fomer PIt I 

0 Red Clay Drainage DItch 1 

S Sludge PltSlu. 1 

N Background So. I 

S San~Gravel Crude r.,.k 1 

S Sandy Gravel OIl-Sit. :; 
0 Sand I Pebble. W.aPad "£1 

S Clay Produced Water PI .. ,".':. 1 
.. :.-<: 

S BumtClay Aare Steck , 1 

Waler Pit Water 
. ,', 

N Red Clay Beckground Sol 1 1 1 1 1 . 1 I 

F Clay PIt Dlachargo . · ... 1 

S Sl~~" Pond/A_Une 
,". 

.. 1 

S Clay/Sand OIeaelTank ., '. :.":"., 

F Cley St.mp Drain 1 

F Wat.r Produeed Waler P. 

S Clay I Sand Crude rank Drain 1 

S Waler PilWaler 

F Clay Pil DI.ch"!.I!8 1 

CONFIDENTIA-L \ ________ _ 
PET 041028 

- - - -
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Table G - 1 
Phase Sample Summary and Analytical Request 

Sample Identification Interval Hyc:jro-

'. '" . .' ~rtlon 
Fhlld type (om) QdOur 

AO 8T 1 2337 S",SoU 0 20 S-Strong 

AO ST 2 2337 S 0 30 S 

AO ST 3 2337 S 0 30 S 

AO ST 4 2337 S 0 30 S 

AO 3 1 2337 S 0 20 S 

AO 3 2 2337 S 0 5 S 

AO 6 1 2337 S NA NA NA 

AO 8 1 2337 S o 120 D-Dlatlnct 

AG 10 1 2337 S 0 30 0 

AOSSF BO 1 2337 S 0 20 N-Nona 

AT BO 1 2259 S 0 20 N 

AT ST 1 2259 S 0 10 0 

AT ST 2 2259 S S 

AT ST 2 2259 W-K!O 0 

AT ST 3 2259 S 0 10 S 

AT 1 1 2259 S 150 190 F-Falnl 

AT 2 1 2259 8 S 

AT 2 2 2259 S 0 20 0 

AU l£~l1e~ , 2347 e 00 120 S 

.,' AU BG 1 2344 S N 

~I AU STN 1 2347 W 

" ...... AU 1 1 2347 S 90 120 8 
t:I 
m,AU 1 2 2347 8 90 120 F 
Z· 
-I AU 4 1 2347 S 140 180 8 
1-1 
»,AU II , 2345 W 

"AU 17 , 2347 . S 70 110 S 

Sample 

Matlll( 

SIlly Clay 

Sand 

Sand 

SIlly Clay 

CI.y I Organic a 

Sand 

NA 

Clay 

Clay 

SUty Brown CI." 

RedCley 

Sand 

Sludge 

Wag, 

Clay 

Clay 

Sludge 

Clay 

S.liidjC., 

Wag, 

SIlly Clay 

SUty Clay 

Clay I Sand 

Wat.r 

CI."/S ... d ... - - .... -- --- . 

_ •. ____ ." ,,"'_- .... 4 ..... -. __ 

.~d, 

Aue Steck 

Sump DlKhuge 

Crude Tank 

Produced W .. , Dllchuge 

PItDlKhuge 

WeRPad 

PItDlKh.,ge 

PIt DlKhuge 

AdJacent Pit 

Road cut neu wei SSF76 

Road cut ne., alation 

Proo .. aAraa 

PllSiudae 

Produced Wa .. r PI 

Wag, DlKhuge 

Fome, PIt 

Pit 

Sum p Cl\/erftclw 
~ ____ "w. 
ru ... w, ,.." 

BackGOund Sol 

Produced We'" PI 

Adjec:ant Forma' PI 

Adlacent Former PI 

FomerPtt 

Pond I Depr .. llon 

A ac:anl Pit 

, •.••. ·11 

.: ...... t 
1 

" ':'.::';. 
: ••.•. ·1 

.1 
F···· . 1 

t 

1 

1 

.' .-J 
"j 

.';.,), 

< 1 
.'. 

·)(·.·.1 

¥1 
::1 

1 
.. > ...... i 

.. ; 

V. ... 
•. i 

1 

---

Analytleal Request - Soli I Water 

Indcates analyses requested 

1 

1 1 

1 

1 1 

Sell 

Nole 

1 

I 

1 

I --c-.l 
-~~.~!.,---.... ~.-----,;. 
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FlClld 

au 
au 
au 
au 
au 
GU 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

" :>. LA 

1
m2: 
-I"TJ : -'Ob 
+=-m o 1-->2 » 0-1 

..... \.N_ 
O O:I> 
ffi r-
-...J 
-...J 
-...J 

I' 

, LA 

LA 

LA 

LA 

LA 

LA 

..... ,~ 

Sample lden~ficalion 

T~ 

3 1 2258 S 

3 2 2258 S 

5 1 2258 S 

5 2 2258 S 

8 1 2258 S 

8 2 2258 S 

lIB I 2258 S 

F117 1 2257 S 

STC' 1 2257 S 

STC 2 2257 S 

STC 3 2257 S 

STC 4 2257 W 

STC 5 2258 8 

STC 6 2258 8 

STC 7 2258 S 

STC 8 2258 W 

STC 9 2260 S 

STN I 2257 8 

STN 2 2257 8 

8TN 2 2257 W 

8TN 3 2257 8 

1 1 2258 S 

5 • 2258 S 

10 1 2258 S 

10 2 2258 S 

12 I 2256 S 

-IlL 

InieMlI 

(clln I 

o 100 

0 30 

0 20 

o 100 

0 20 

0 20 

0 20 

0 5 

0 5 

0 20 

0 5 

20 40 

0 5 

0 20 

0 20 

0 30 

0 30 

0 30 

20 50 

0 30 

- - - - - - - - - - - - - -
... - ...... a... ~ •• ...... I, " 

,..",. ~ 'If 

Table G - 1 
Phase I Sample Summary and Analytical Request 

Hydro- Water 
C8mon s..m~ ~rnpled .. : See 

Ooo",r Matrix Area 

r:-"TI.:' I' 
~ Incicates analyses requested 

N a.v Off-SIta Slralm ':':, t 
...... 

0 SIt I Sand IMnpedSoI ' , • t 1 

S a.y Punp IOff-SIta "":."'. 

N Bumta.y Fl.,. Stack "::"'/:: .. '1 
S a.y Drainage Dlteh 1 

F a.y Off-Slto I 

F Sand WoUP.d 1 

S Sludgl C.ook Balow Flowlino • 
F Sand Crude Tank • 
N Sand I T.r FUll Tank. • 
0 Sand Proc;l •• Aro. I 

0 W.ter W .... PIt I 

F Sand I G.ave' DiaMITank ' .. 
D Sand Crude Tank 'i, 

F Sand/SIlt Crude Tank i. t 

S Wa.e. Produ<:ed W.t.r PI • 
S Sludge Produ<:ed W.t •• PI 

.... :.;.: .. , j 1 1 1 1 1 1 1 1 1 

F Sand/Tar Crude Tank 1 
S Sludge Pit r' ·.····· .... 1 I t I 

8 Water Produced W.ter PI 1 

S SIlly aay PIt Dlacharga ".,' ""'.'1 
. ':.'.;. 

F SUtyaay PimP ':'·':'1 

F Sand I Graval W.UP.d 'I --
0 SUIy Sand Flowline j 

,-

N Sandy Clay Well Pad - Background , 1 - -~---- .. 

F Sandy Sih Well Pad I ._-- -
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Sample Identification 

Field I Site I ,,1 FOnTI I Type 

CONFIDENTIAL 
. PET 041031 
'--

LA 21 1 2256 

LA 26 1 2256 

LA 26 2 2256 

LA 26 3 2256 

LA 29 1 2256 

LA 29 2 2256 

LA 34 1 2257 

LA 35 1 2257 

PH SO i 1 2260 

PH ST 1 2259 

PH ST 2 2258 

PH ST 3 2258 

PH ST 4 2259 

PH 2 1 2258 

PH 2 2 2260 

PH 5 1 2260 

AM SO 1 2344 

AM 1 1 2347 

AM 1 2 2345 

SA BO Sa 2343 

SA SO 1 2344 

SA BO 2 2350 

SA FlB4 1 2342 

SA STC 1 2351 

SA STC 2 2350 

SA STC 2 2351 

S 

S 

S 

S 

5 

5 

S 

S 

5 

S 

5 

S 

S 

S 

5 

5 

S 

S 

W 

S 

S 

S 

S 

S 

S 

S 

Interval 

(em) 

0 20 

0 20 

0 20 

0 15 

0 20 

10 20 

0 20 

70 100 

15 25 

0 20 

0 20 

0 50 

0 30 

0 10 

0 20 

0 20 

0 15 

NA NA 

10 30 

0 20 

10 30 

Table G - 1 
Phase I Sample Summary and Analytical Request 

Hydro- Analytical Request - Soli water 
carbon Sample Sam~d . HydRM:ubonl HeaVY-Metals I Other InorCllnics lEe See : , ... ' ...... 

~tl(ll·~ IQPMJ M T Hg I Se I Sn I S I eromlcte/ Cyanl~ F1oUr1~ pH Note Odour Mattix A,ea 

I i 11 Indcates analyses requested 

..... 

S s.ndy Gravel W.I Pad - flowline 1 

N SIlyClay Oft-SIte 1 

N SIlyClay Oft-SIte 1 

S SancttClay wen Pad - FIowin. 1 

0 Sanctt SII1 FIowin. 1 

0 Sanctt SII1 We. Pad 1 1 1 

0 Silty Clay WeUPad 1 

N Sanctt SII1 w.n Pad - Flowline 1 

N Red Clay Road cut n.ar .tatlon 1 1 

5 Clay ProclJced Wat.r Dlacharaa 1 

S Clay Flare Una 1 

F Mud - Benbnl1t ortl Mud C1acharge 1 1 1 1 1 1 1 1 1 1 1 

D Sand CNdeTank 1 

D Sand We. Pad • . 1 
.. 

S Sanctt Clay Oft-SIte 1 1 

S Sand Off-SI1e SpIU 1:< 1 

N Backcwound SoH 1 1 1 

D Sanctt GrllYei WeUPad . <.: 1 

Water PI1Wate, 1 1 

N Sand Road cut near _I SA27 1 1 

N DaeftiijJuuiid 30= , 1 1 

N BecklJOund SoU I 1 I 

NA NA Below Pipeline 1 

S Silly Cley CNde Tank I Aare Une I 

S Clay SIte Dralnagll 1 1 t 1 1 1 I I I 1 , ,I I 
S Silty Clay Crude Tank Oraln , , I I I , I " J 
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Table G - 1 
Phase Sample Summary and Analytical Request 

$lmpla l(tentmcation IntelVal Hydro-

- -. -: -If 

. .' ..... . carbQn 
$lmple 

Matrix 
1~~~~~~~~~~~~~~~~~~---lEC 

water 
See 

(I 

-cO 
mZ' 

, -i-n' . ...... 
Ot:l 
~m 
t-JoZ 
O-i 
VI ....... 
I'>.)::J;> 

r 

Fklld Type ( 0IlI ) Odour 

SA STC 3 2351 S o 100 0 

SA STC .. 2350 S 0 20 S 

SA STNI 1 2351 S 150 200 0 

SA STNI 2 2351 S 10 30 S 

SA STNI 3 2351 S 0 20 S 

SA STNI .. 2350 S 0 20 S 

SA STN2 1 2350 S 100 200 0 

SA STN2 2 2350 S S 

SA STS 1 2351 S 0 20 S 

SA STS 2 2351 S 0 30 S 

SA STS 3 2351 S S 

SA WW8 1 2350 S 0 30 S 

SA 1 2 2342 S 0 20 0 

SA 8 1 2348 S 70 120 0 

SA 9 1 2343 S 0 20 0 

SA 12 1 2348 S 70 120 0 

SA 16 1 2348 S 0 80 S 

SA 20 1 2343 S 0 20 F 

SA 21 1 2348 S o 120 S 

SA 25 1 2343 S 0 30 0 

SA 25 2 2343 S 0 20 0 

SA 27 1 2342 S 0 30 S 

SA 28 1 2342 S 0 30 0 

SA 34 1 2343 S 0 20 S 

SA 35 1 2342 S 50 60 F 

SA 36 1 2343 S 20 30 S 

CI.y Adjac.n1 PIt 

SIlly CI.y D1e .. 1 Tank Drain I SIta o.aIn 
SandySlh PIOC ••• A ••• 

Sand/Clay D1e .. ITenk 

Clay / Sludge W.I.r Dlecherg. A ••• 

Silty CI.y Proc ... Ar •• Drain 

Sand Crude Tank 

SedimenVSludge W ••• rJW .... OilCh.rge A .. a 

Cley T Ink Drain.ge DItch 

Sand I Clay Crude Tank 

Sadmenl W ••• r./W .... Oiach.rge AN. 

SIlly CI.y AdjacOn1 PIt 

Sand SIta Oraln.~ 

B.o_Cl.y Adjacen1 Forme. pa 

SIlty Sand SiIe Draln.ge 

B.o_ Clay Fomo. PIt 

Sandy B.o_ Cia Adiac:ln1 Former pa 

SIlty CI.y WIUP.d 

Bro_Clay Drained pa 

CI.y WoIPed 

Clay Adjac:ln1 PIt 

Sandy Clay Woap.d 

Clay Off-SIte o.~e,,'on 

SIlty ClaV Me .. rS.aUon 

Sand WeUPad 

Sandy Organlco Flowiln. 

~ 
L.-.lJ 

'1 

1 

1 
.:: ... : .... ; .. 
"'. ',:: 1 

1 

1 

1 

1 

1 

1 

1 

\~ .1 
<S' 1 

' .. \ t 
•. ,:' •.•.• 1 

1 

1 
....... :: " 

1 

('/ 1 

\·iil 
IJ(i1 

' ... 
1 

I;.;;)' 
1 

1 
.. 

1 

• 

Note 

Indicates analyses requested 
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Table G - 1 
Sample Summary and Analytical Request 

Water I 
~ 
m 
z 
-I 

. . . .... ..... .... . . c&rbQn 
$imple 

I~~~~r-~~~~~~~~~~~~~---l 
EC See 

:;:0 
m o 
c 
m 
(I) 
-I 
m 
o 

(' 

-u 
m 
-4 

,-, 

...... 
at:; 
~m 

o 1-'2 
}> 0-4 

, V..t ...... ° V..t):::o 
(j) r-
<D 
---I 
ex> 

Field Type ., C1'1\ ) O(.bur 

sA STC 3 2351 S o 100 0 

SA STC 4 2350 S 0 20 S 

SA STNI • 2351 S 150 200 0 

SA STNI 2 2351 S 10 30 S 

SA STNI 3 2351 B 0 20 S 

SA STNI 4 2350 S 0 20 S 

SA STN2 1 2350 S 100 200 D 

SA STN2 2 2350 S S 

SA STS I 2351 S 0 20 S 

SA STS 2 2351 S 0 30 S 

SA STS 3 2351 S S 

SA WN8 1 2350 S 0 30 S 

SA 1 2 2342 S 0 20 0 

SA 8 1 2348 S 70 120 0 

SA 8 • 2343 S 0 20 0 

SA 12 1 2348 S 70 120 0 

SA 16 1 2348 S 0 60 S 

SA 20 • 2343 S 0 20 F 

SA 21 • 2348 S o 120 S 

SA 25 • 2343 S 0 30 0 

SA 25 2 2343 S 0 20 0 

SA 27 1 2342 S 0 30 S 

SA 28 1 2342 S 0 30 0 

SA 34 1 2343 S 0 20 S 

SA 35 1 2342 S 50 60 F 

SA 36 1 2343 S 20 30 S 

. Mcitrb( 

E:1] 

a.y Adlac.nt PIt 1 

SIlly a.y Ole .. , T anIc Drain / SIt. Drain 1 
.... 

','" s .... 6fSln PIOC ••• AIe. 1 
S .... d/a.y OIeMITank 71 

a.y/Sludge W ... r Diacharge Ar •• '::"1 

SlIy a.y Proca •• Ara. Drain I 

S .... d Crude Tlnk I 

Sadim.nIlSludg. W.'erlW .... OIacharge AN. I 

aay T anIc Drainage OiIch I 

S .... d/a.y Crude Tlnk 1 

s.dimanl W ... rtw .... OIach.rge AN. . 1 

SIlly aay Adjacant PIt \) , 
S .... d an. Draln.a. '\0:" 

BroYtl'laav Adlacant Fonnar PI ;/1 
. SIlty Sand SIte Oraln.ge .•• I 

8roYtl'l Clav FomerPIt r. t 
'" ... 

S .... dy BrOYtl'l Cia AdJacant Fonner PI 1 
SIlly a.y WalP.d 

; ...... , 
BrOYtl'l CI.y DrMlad Pi >if 1 

a.v W •• P.d », 
aay Adjacant Pit ./'1 

... . s .... 6fa.y Wa.Pad ~ .. '. 1 

allv Off-SIt. Daprualon ·.~:··GGi 
SIfty allY Meier Station , 

Sand WaUp.d 1 

Sandy Organics flowline 1 

° - - - --------

pH Note 

Indicates analyses requested 
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Sample Identification 
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~' 
m 
z 
-l 

Field I SIte I "I FOIITI I Type 

:;:0 
m o 
c 
m, 
(J) 
-l 
m 
o 

( 

""0 
m 
-I 

o 0 
}> J:-
-->. I-' 

° 0 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SSF 

SSF 

SSF 

SSF 

8SSF 

~SSF ...... 
t:::1SSF 

~SSF 
~SSF ffi ~l>' 

---II I 

36 

36 

43 

48 

72 

74 

17 

78 

88 

93 

93 

84 

84 

94 

97 

100 

109 

AI 

A24 

M3 

M3 

A45B 

A68 

A68 

A68 

831 

2 2343 S 

3 2343 S 

1 2343 S 

1 2343 S 

1 2350 S 

1 2346 s 
1 2344 S , 2342 S 

1 2342 S 

1 2350 S 

2 2350 S 

1 2342 S 

2 2342 W 

3 2342 S 

1 2342 S 

1 2343 S 

1 2348 S 

1 2338 S 

1 2330 S 

1 2339 S 

2 2339 S 

1 2330 S 

1 2330 S 

2 2330 S 

3 2330 S 

1 2330 S 

- ------ --- - - - -
Table G - 1 

Phase I Sample Summary and Analytical Request 

Interval Hydro- Analytical Req.Jest - Soli 
carbon Sample 

(em) Odour Matrix 

20 30 D Sand 

0 20 S Sand 

80 70 S Sand 

80 70 F Clay 

50 70 D Clay 

80 120 D Bro_Clay 

0 40 N BroMlClay 

0 30 F Clay 

NA NA NA NA 

0 50 F Clay 

0 20 S Clay 

0 30 D Clay 

S Water 

S Sludge 

0 20 D Clay 10rglUlica 

0 20 S Clay 

80 100 S BroMlClllY 

10 30 D Clay 

90 10 F Clay 

80 100 S Clay 

0 50 D Clay 

80 70 S Clay I OrglUlloa 

90 100 F SIlly Clay 

80 70 0 Silly Clay 

20 30 F Silly Clay 

0 45 S . Sill I Clay 

Sam~d 

Area . 

Chemlo" Tria 

DIe ... TIIIlk 

Fomar PIt 

Suapac1 PIt 

Pit 

Pit Dracharge 

Bar .. n Araa 

Pit Diacharge 

Site Drainage 

Pit Dracharge 

Drain. DItch 

PIt 

PIt Wallar 

PIt 

Oft-SIIIa I Meter 

FOlmar PIt 

AdJac:ant PIt 

Suapecl PIt 

Adj8Ca"" PIt 

Adjac:a .... Pit 

FomerPit 

Pit Dracharll' 

Na.Slraam 

FomarPIt 

FomarPIt 

Flit., Dun P Pit 

Hydrocarbonsl H~vvMetals I Olher Inor(Jlnics lEe 
. ~&a I BTEX IICPMI Aal Hg I Se I Sn I s I BIQlII~ Cy,"I~ FIoUrl~ pH 

~ 
Li.:..JJ 

1 

1 

1 

1 

1 

I 

I 

1 

1 

1 

1 
.. 

1 

1 
....... -: 

,. :::··.1 

i>t 
. : .' 1 

1 

1 

·':.1 

/, 
1 

.: . 1 

.1 
. 1 

I 

Indcates analyses requested 
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I 1 I I 1 , 1/ 1 , , 
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See 

Note 
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Sample Identification 

Field l SIte , fIr FORn' Type 

i." 
m 
--I 

o 
.l::
/-1 
0--1 
I.N_ 
In:r;:. 

r-

l 

SSF 

SSF 

SSf 

SSF 

SSF 

88F 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

)SSF 
) 

="SSF 
I 
, SSF 
I 
I SSF 

SSF 

SSF 

SSF 

SSF -

B36 

B36 

B52 

857 

B59 

1183 

B64 

B66 

Fl13 

FlA6 

SPI 

SPI 

STC 

STC 

STC 

STC 

STC 

S1N 

S1N 

1m! 

STH 

STS 

STS 

STS 

STS 

STSW -

1 2983 S 

2 2339 S 

1 2330 S 

1 2340 S 

1 2330 S 

1 2330 S 

1 2339 S 

1 2339 S 

80 2330 S 

1 2330 S 

1 2330 S 

2 2338 S 

1 2338 S 

2 2338 S 

3 2339 S 

.. 2339 S 

5 2438 S 

1 2338 S 

2 2338 S 

3 23...~ S 

.. 2338 S 

1 2338 S 

2 2338 S 

3 2338 S 

4 2351 S 

1 2339 S - -

.. ~ •• ' -r' ~ - ... 
Table G - 1 

Phase Sample Summary and Analytical Request 

Interval Hydro- Analytical Request - Soli water 
carbon Sample Sampled HydroCiubcinil . HeaVy Metals I Olher lnoroanlcs lEe See 

(em) Odour Matrix Area .. ~~~ ,. B~I·ICPMI A.I Hg I Se I Sn I S I Broml~ Cyanl~ FIOLlriooi pH Note 

c::!J Indicates analyses requested 

0 20 0 Clay Fome,Pit 1 

0 20 F Sand FIbe,' W .... Pit .•. ...:. 1 

0 10 F SlhySand Flowline : .. 1 

50 100 S SII1y Clay Adjec:en1 Pit .: .... 1 

0 20 0 Clay Pit Diacharge 1 

0 110 S Cley PI1 1 

50 60 S Clay Fo·merPit 1 1 

0 50 S Clay Pit Diacha,ge 1 1 1 1 1 1 1 1 1 1 1 

0 20 S Clay 8ec:kgroLlnd - lA 1m 1 1 

1 

0 20 0 Clay Below PI~lIne Valve 1 

0 20 0 Clay Below Pipeline ' .. :>.1 

180 200 0 SII1y Clay Adlecen1 Pit .:<IT.t ... ::, 
80 100 F Clay CNdaTank '}y' 1 

:::: ... :. . 

0 20 F Cley CNdaTank .. ·:':<: .. 1 

eo 100 0 Clay FuelTanIIl : :'.:.·1 : .:'.: 1 I 
60 70 0 Silty Clay DleMITank S0I 
0 20 0 SIlty Clay Adjacent Depre.llon I~ I 
0 20 0 BID_Clay PIt Dllcharge :Ef, , 

0 20 S C!:v O!f-s, .. .: O!=h;.:;. ?Z 
0 20 S Sand Tank Aree Oreln '~ 

.':: 

10 30 F Clay Diacharge Channel . 1 

0 30 0 Sand I Clay I 0,. CNda Tank •. : .1 .., .. .... 
0 30 S Sand I Clay DleMITan. 1 

0 20 S Sin Wa.1a Pit SlLldge near SSF23 1 1 1 1 1 1 1 1 1 1 1 1 

0 50 S SlII'Idy Clay 
-

CNde Tank Draln 1 -'--- __ l--...L-.------ - -- - -- _ t-. _ .... - - -
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HBT AGRA Limited TECHNICAL REPORT 
Engineering & Environmental Services 

Methodologies, Method Detection Limits (MOL) and description 

Temperature (EPA 170.1) 

Temperature measurements were made with a mercury-filled centigrade thermometer. 

pH (EPA 150.1) 

The pH of a sample is determined electrometrically using a combination electrode. 

Specific Conductance (Conductivity) (EPA 110.1) 

The specific conductance of a sample is measured by use of a self-contained Wheatstone bridge 
type meter (ySI Model 34). Samples are preferably analyzed at 2SoC. If not. temperature 
corrections are made and results are reponed at 2SoC. 

Turbidity (EPA 180.1 ) 

The method is based upon a comparison of the intensity of light scattered by a sample under 
defined conditions with the intensity of light scattered by a reference suspension in a 
spectrophotometer at 540 nm. Readings are reponed in NTU units. 

Calcium (Dissolved) (EPA 215.1, MDL 0.1 mc/L) 

Sample is filtered· through 0.45 J.lm membrane filter and acidified with I: I nitric acid to a pH of 
<2. Filtered. acidified sample mixed with lanthanum chloride solution and analyzed by atomic 
absorption spectrophotometer at 422.7 nm. 

Magnesium (Dissolved) (EPA %42.1, MDL 0.1 m&fL) 

Sample is filtered through 0.45 J.&m membrane filter and acidified with I: I nitric acid to a pH of 
<2. Filtered. acidified sample analyzed by atomic absorption spectrOphotometer at 285.2 nm. 

Potassium (Dissolved) EPA 258.1, MDL 0.1 m&IL) 

Sample is filtered through 0.4S J.lm membrane filter and acidified with 1: 1 nitric acid to a pH of 
<2. Filtered. acidified sample analyzed by atomic absorption spectrophotometer at 265.9 run. 

Sodium (Dissolved) (EPA 273.1, MDL 0.1 maIL) 

Sample is filtered through 0.45 J.lm membrane filter and acidified with 1: 1 nitric acid to a pH of 
<2. Filtered, acidified sample analyzed by atomic absorption spectrophotometer at 589.6 nm. 

_. &11 SamDles Will Se OISCOseO After .30 Days FofSOoMng Anarysll. Please Conract The La:l If YOU Flif!'OUJ,e 
")'OClt:OI'IaJ SoimcJe Storage T,noe. rS.Jr."::Je!l Deemed HazafOOU5 Will Be Returnee! To Ttl.e Chent AI Thetf 
C Aln ~:loense 0, o.SOOsal Ww Se A .... a."ged} .•• 
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HBT AGRA Limited TECHNICAL REPORT 
Engineering & Environmental SerVIces 

Iron (Total) (EPA 236.2, MDL 1 mctL) 

Unfiltered water sample digested vigourously with conc. HNO]. Filtered, acidified sample 
analyzed by atomic absorption spectrophotometer at 248.3 nm. 

Manlanese (Dissolved) (EPA 243.1, MDL 0.1 IIIIIL) 

Sample is filtered through 0.45 ",m membrane filter and acidified with 1: 1 nitric acid to a pH of 
<2. Filtered. acidified sample analyzed by atomic absorption spectrophotometer at 279.5 nm. 

Odoride, NitnUe, Nitrite, S~pbm (EPA 300, MDL 0.1, 0.05, 0.05, 0.01 m&/L. respetlively) 

The method is based on the separation of these anions on an analytical ion exchange column 
using high performance liquid chromatograph. Detection of the anions in the mobile phase with 
an electrochemical detector. The chromatogram is plotted on a printer/plotter and areas are 
determined electronically and compared to standards. 

OIloride (BriDe "aen) (APHA 4500-0- D) 

Chloride is determined by potentiomentric titration with ion selective electrode solution. 

BicaubonateJQubonae (EPA 310.1, MDL 1 maIL) 

Bicarbonate and/or carbonate is determined in water samples from the appropriate alkalinity 
relationship using phenolphthalein and total alkalinity conuntrations. 

Alkalinity (EPA 310.1, MOL 1 m&IL) 

An unfiltered sample is titrated to an electrometrically determined end point of pH 4.5 and 8.3. 
The sample must not be filtered, diluted, concentrated or altered in any way. 

Hanlness (EPA 130.2. MOL 6 maIL) 

Hardness is obtained by calculation based on the calcium and magnesium ions concentration in 
the sample. 

Hardness (mgJL) = (CD (mgJL) X 2.497) + (Mg (mgJL) X 4.118) 

Total Dissolved Solids Filterable (1.8 fUll, 0.45 JUD) (EPA 160.1, MDL 2 mgfL) 

A well-mixed sample is filtered through a standard glass fibre filter (1.5 J.lm, 0.45 J.lm). The 

filtrate is evaporated and dried to a constant weight at 180°C. CONFIDENTIAL 
PET 041037 
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HBT AGRA Limited TECHNICAL REPORT 
Engmeering & EnvIronmental ServIces 

Total Suspended Solid (Residue, Non-Filtrable) (EPA 160.2, MDL Z mgIL) 

A well-mixed sample is filtered through a glass fibre filter (1.5 IJm), and the residue retained on 
the filter is dried to a constant weight at 103-105°C. 

Total Petroleum HydrocJUbons, Total Recovenble (EPA 418. MDL 0.2 mIlL) 

The sample is acidified to pH <2 and serially extracted with fluorocarbon-Il3 in a separatory 
funnel. The solvent is evaporated from the extract and the residue weighed. Interferences are 
removed with silica gel absorbent. Infrared analysis of the extract is performed by direct 
comparison with standards. 

Color (APRA lUOB, MDL 1 mIlL) 

True Color is determined by visual comparison of the sample with known concentrations of 
colored solutions. The colored solutions are prepared with vlU}'ing ratios of chloroplatinate and 
cobaltous chloride. Values were reported in True Color Units. 

Sulphite (EPA 376.1. MDL 0.2 mc/L) 

A sample is acified with sulfuric acid and titrated with a standardized potassium iodide-iodate 
solution in the presence of a starch indicator. 

Phosphorus, Total (EPA 365.2. MDL 0.01 maIL) 

Ammonium molybdate and stannous chloride react in an acid medium with dilute solutions of 
phosphorus. Molybdophosphoric acid is formed and reduced by stannous chloride to form 
molybdenum blue which is read at 690 nm in a spectrophotometer. The color is proportional 
to the phosphorus concentration. 

Only orthophosphate forms a blue color in this test. Polyphosphates (and some organic 
phosphorus compounds) may be converted to the orthophosphate form by sulphuric acid 
hydrolysis. Organic phosphorus compounds may be converted to the orthophosphate form by 
persulphate digestion. 

APHA Standard Methods for the Examination of Water and Wastewater, American Public 
Health Association, 17th ed' 1991. 

EPA, 1983. Methods for Chemical Analysis of Water and Wastes. United States 
Environmental Protection Agency, Environmental Monitoring and Support Laboratory, 
Cincinati, OH 45268. 

•• ~I! Sarr.oles Will Be DlsooMc ~lfe' JO Days FoItow'"O Al'lalv51S Please Cor.taC! T~e Lab If You Flecuue 
"='oc~honal Samcte StoraQe T,""e .5al'l':cles Deemed HaaI'Cous Will 8e RellJtnea Tc Tne Chenl At Thetr 
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HBT AGRA Limited-
Engineering & Environmental Services 

Soil 

Methodologies, Method Detection fjmits (MDL) and descriptio. 

Total Petroleum bydrocarbons by IR (EPA 413.2, MDL 20" ell) 

4810 - 93 Stree: 
Ec~onr;J~ Alber:2 
T6E 5M4 
Tel (403, 436-21512 
Fax (403) 435-84:25 

Wet soil samples are extracted with Freon (l,l,l,-trichloro, 2.2,2-trifluoroethane), dri,ed over 
sodium sulphate. A single wavelength infrared spectrometer is used to determined the 
concentration of petroleum hydrocarbons in soil samples. A mixture of hydrocarbons is used as 
calibration standard. 

BTEX (EPA 503018020, MDL 0.005 "gig) 

Benzene, toluene, ethyl benzene, and xylenes (BTEX) are liberated from the soil samples in 
aqueous media using an automated headspace autosampler and a gas chromatograph equipped 
with a capillary column and a photo ionization detector (PID). The organics are volatilized into 
a capillary column for separation and quantified using the pm. 

Metals Sample prep8l3lion (EPA 3050) 

A representative soil sample (I -2 g, wet weight) is digested in oittic acid and hydrogen peroxide. 
The digestate is then refluxed with either nitric acid or hydrochloric acid for ICP or AAS, 
respectively. 

ICP (APHA) 

Soil extracts are analyzed for metals by ICP. 

Arsenic (EPA 7061, MDL 0.003 ,,&II) 

Samples are digested with nitric/sulphuric acid. Next. the arsenic in the digestate is converted 
to a gaseous hydride with sodium borohydride and is swept into an argon-hydrogen flame located 
in the optical path. 

Antimony (EPA 7741 MDL 0.003 "W&) 

Samples are prepared according to the nitric/sulphuric acid digestion procedure. Antimony in the 
digestate is reduced with sodium borohydride and the volatile hydride is swept into a argon
hydrogen flame located in the optical path of an AAS. 

CONFIDENTIAL TREATMENT REQUESTED 
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HBT AGRA Limited-
Englneenng & EnvIronmental ServIces 

Mereury (EPA 7471 MDL 0.003 JIg/g) 

T6E 5M4 
Te! (0103) 436-2'52 
Fa. (4031 435-8425 

Samples are digested with aqua regia to reduce mercery to the elemental state. The extract is 
aerated from solution in a closed system. The mercury vapor passes through a cell positioned in 
the light path of a f1ameless AAS. 

Selenium (EPA 7741 MDL 0.003 JIg/g) 

Samples are prepared according to the nitric/sulphuric acid digestion procedure. Selenium in the 
digestate is reduced with sodium borohydride to a volatile hydride and is swept into a argon
hydrogen flame located in the optical path of an AAS. 

Sulfur (EPA 9010, MDL 20 I'g/g) 

Dried and ground sample digested in the microwave followed by analysis using ICP. 

Bromide (Soluble) (APRA 4110B, MDL 8 Jig/I) 

Dried and ground sample digested (boiled for one hour with distilled water) following analysis 
using Ion Chromatography. 

Cyanide (Total) (EPA 9012, MDL 0.025 1'11'1) 

Dried and ground sample distilled and analyzed calorimetrically using isonicatinic acid and 
barbutric acid. 

Fluoride (Total) (APRA 4500, MDL 10 JlII'I) 

Dried and ground sample fused with a mixture of sodium carbonate and potassium carbonate 
followed by analysis using the TISAB method and fluoride electrode. 

Soluble salts in 1:2 soil:waar mixtures (McKeape 3.22) 

200 mL of distilled water is added to 100 g of air dried soil. The mixture is shaken on a 
mechanical shaker for one hour. Cations and anions are analyzed by AAS and ion exchange 
chromatography, respectively. 

Moisture Content (McKeape 2.411) 

A moist soil sample, 109 or more, is weighed and air dried at 10SoC to a constant weight. The 
percentage water by weight is calculated as follow: 

,( CONFIDENTIAL 
" PET 041040 

o AG RA 
Earth & Environmental Group 
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HBT AGRA Limited-
EngIneering & Environmen:a/ ServIces 

Satunated Paste 

P = 100 X [ Weight of moist soil -1] 
W Weight of oven-dry soil 

Soil Moisture Content 

4610- 93 Stree! 
Edmontoi'. AIDena 
T6E 5M4 
Tel (4031436-2152 
Fax (403,435-8425 

P = 100 X [Weight of moist soil - Weight 0/ own dry SOil] 
W Weight of own dry soil 

pH/Conductivity in 1:2 soil:w*r mix1UreS (McKucue 4.12) 

A 15 g soil sample is mechanically shaken for 30 minutes with 30 mL distilled water. l1~e pH 
and conductivity of the suspension is measured with either a pH strip or pH electrodle and 
conductivity meter. 

References 

EPA, 1986. SW-846 Third Edition. Test Methods for Evaluating Solid Waste. United States 
Environmental Protection Agency. Office of Solid Waste and Emergency Re!o-ponse, 
Washington, DC 20460 

McKeague, lAo 1978. Manual on Soil Sampling and Methods of Analysis, Can. Soil Sci. 
Ottawa. 
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lot; 
-'=="m 
I->Z 
0-1 
-'="' ..... 
N::t:> 

r-

I 

I 
I 

0.-

25-Jun 

7.J~ 

25-Jun 

6-J~ 

24.Jun 

Jun24.J~& 

26-Jun 

26-Jun 

lWuI 

26-Jun 

5.J~ 

26-Jun 

5.JuI 

l&.JuI 

.kn2S-2O 
JuI&-12 

Jun2S-29 
Jul &-12 

2S-Jun 

5.JuI 

25.Jun 
5.JuI 

11.J~ 

l1.JuI 

Jun 25-Jul5 

25-Jun 

2IhJun 

14.JuI 

18.JuI 

Jul ~14 

ANALYTICAL 
PARAME1~RS 

C.lc:lum 

Calcium 

MIIII ..... um 

Mag ... aium 

Pataaalum 

Pataaalum 

SodIum 

SodIum 

Sodkm 

lion 

"on .. 
M 

Chloride 

Chloride 

Chloride 

luIpIwIe 

IuIphIile 

'.2IOC 
I.HOC 

IpH.HOC 
[pH.UOC 

toIaIu' 
.·toIaIu' 

ToCaI AlkalInity lu CIIC03, 
ToCaI Hardneu lu C8CC») IcaIc) 
ToCaI DlMOIvad loUd. 011ere 
ToCaI DlMOIvad loUd •• 110OC 

ToCaI DIMOIvad loUd •• 11OOC 
loCal P8troleum Hydroc:ubon. IIR, 

• mocifled IMthod 

.. ..... __ .... 
... ........ .... : 

Analytical Chemistry Laboratory 
WATER QUALITY CONTROL STANDARD 

PRELIMINARY RESULTS 

AnaJ~d Analyud Analyz.ed 
APIIA vaiQ~: ,,: V~"'" , VaI..e 

Valli Method MDL Raa~l :: BuD 2 Bua3 
nlgll. 3500Ca-tl ~.1 81.4 79.7 82.2 

mgIl 3500Ca-tl cO.l 85.0 82.5 80.3 

mWl "1:lV\t. .. ~.1 D.8 9.9 

mWl ~ ~.! 10.9 11.0 11.0 

~ 35OOK-ti cO. 1 180 

mWl 35OOK-ti cO.! 200 218 208 

mWl 35OONa-tI cO.l 210 218 

II9'l 35OONa-tI cO.l 278 274 280 

II9'l 35OONa-tI cO. 1 280 257 

II9'l 3500Fe-b CO.OS 0.515 0.511 0.531 

~ 3500Fe-b CO.OS 0.514 0.550 0.563 ... 36QOMn.b cO.05 0.103 0.108 0.110 

n9l 36QOMn.b CO.OS 0.108 0.110 0.101 .. 45QOa.O cl 100 

mgIl 45OOCI-f cO. I 102 107 107 

mgIl 45OOCI-f cO.! 108 108 104 

mgIl. 45OOS04-b cO. 1 284 303 301 

mgIl. 45OOS04-b cO.l 304 298 298 
mSian 2510 1.453 

mSIcm 2510 1.5UI 1.510 1.514 

4500H 9.13 

4500H 9.05 9.07 9.09 

mg/\. «iOOP-d cO.Ol 4.20 4.19 

mg/l 4500P-d cO.Ol 8.83 
mg/l 2320 cl 173 182 181 

rngIL 234O-b c8 244 240 

mg/l 254O-c <2 1128 1180 1160 

mg/l 254O-c c2 1112 1152 

mgIl. 254O-c <2 1248 

mg/l 552G-f cO.l 1400 1300 910 

APHA - Slandard rneIhoda lor !he ExamInatIon 01 Wltw and W ... ewaI ..... 1989. 17th Ed. AmIrican Public Hadh A ....... W!nn. 

Senior Ant}. \ ~ Mana,er: 
0.1\ U d O'{l Y (\ I)J 9 

- - -.- -. 1 -•• 

File## EC 17086/17118 

-. " .. '"'_ ... ------
Analyzed Advisory Certified ERA I 

Value Range Value lot DO. 

RuD" 
81 11-95 83 9943 

71-93 82 9947 

9.0-13 10.0 9943 

9.& 9.0-13 10 9943 

157·212 184 9945 

211 175-231 206 9948 

174-235 204 9945 

222-300 261 9948 

222·300 281 9948 

0.519 0.430-0.820 0.525 9948 

0.430-0.820 0.525 9948 

0.106 0.083-0.119 0.101 9948 

0.083-0.119 0.101 9948 

118-112 105 9948 

104 118-112 105 9949 

102 98-112 105 11949 

297 251-333 292 8949 

293 251-333 292 11949 , 

1.250-1.690 1.470 11949 

1.510 1 .250-1 .690 1.470 8949 

8,~9.3 9.1 99049 

9.15 8.9-9.3 9.1 9949 

3.S--4.8 4.18 9943 [ 

5.2-G.9 8.04 9947 I 

179 158-198 In 9949 

211·286 248 9943 

1010-1310 1160 9949 

1010-1310 1160 9949 

1150-1490 1320 9948 [ 

1000 620-1800 1380 9300612 [ 
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HDT AGRA Limited 

: " ANAl. V1'1~AL 
.,...: I'.' " ',' ,', P,\RAMETERS 

18-Jul ICalcium 
18-Jul 
18-Jul IPGeMaIum 
14-.1ul ISodIum 
13-.1ul Inn 
14-.1ul 
Jul8-121~ 

JUI8-1711u1pM1i1 
5-Jul CoIIducttvIly .II"C 

5.Jul I~! H"C 
11~ul"""'_IoUI" p 

5.Jul 'T ... M!IIn!y (!! CaCC», 
18-JuIT'" ........ l .. cac03, (ulet 

1+Juf I'''' DIUoMd 1oIcIa. tll"C 
JuI7-8TabI ......... HydtocarIIan.(tRt 

• madIIIed II'IIlhod 

Analytical Chemistry Laboratory 
WA TER QUALITY CONTROL STANDARD 

PRELIMINARY RESULTS 

u8i,. · ·~I~ I~iffl(: ni ~i?:r;T:; 
..!!!il 
maIL 
maIL 
maIL 

..!!!It'!:. 
maIL 
maIL 
maIL 

3I5OOCM _ ....... 
3500K~ 

3IiOON-.b 
311111fe-ll 
3I5OIJMn..t) 

!! c, 
cl 
c, 

!!!:!!. 
CO.D5 

4IICJCIa.f I CO. 1 
..saD804-tJ I co. I 

mSlanl 2510 

4I5CIIIH 
mall I 4IOOP-d I CO.Ol .1 2320 cl 
mall 2'34O-b ce 
mpIll25«k C2 
f19I\.. 55»f CO. 1 

81.0 

11.7 

218 

283 

!!! 
0.103 

108 

!!!.. 
1.118 

!:!!! 
".11 
182 
iii 
~ 
1000 

!!:!! 
18.8 

212 

25e 

!!:B! 
0.0118 
108 

~ 
1.51 
1.07 

'81 
271 
1152 
1100 

83.1 

20.0 

212 
254 

0.548 

104 

!!! 
1.51" 
1.08 

178 

280 

APHA - Standard rnIIhode for ilia ExImNIIon of W". and W .. ewet .... 1989. 17111 Ed. AmefIcen Public HedtI AHOCIIIIon. 

Senior AnalYlt: 

n 
"'0 0 

~~ 
..-I 

0° J="~ 
~~ 
J="..-I 
vJy 

r-

rvn . t:\' \ 
I . (MMw Croof £!ft'\.O\ 

· ... n 
'. ~ .. '. ' 

83.1 

0.521 

102 

~ 
1.51 

lUIS 

-_ .. '_._ .... - .. - - .. .. 

File No.: Eel?1l9 
Project No.: Ecuador 

':~ciYl~a7 Certlned ERA 
"~ce' : Value LoIIIO. 

71-83 12.0 9947 

17-23 18.8 9947 

175-237 208 IiI948 
222-300 2IS1 IiI948 

0.4»0.820 0.525 SIMS 

0.0834. It 8 0.101 SIMS 

88-112 105 IiIIiI4IiI 
251-333 2i2 .. 

1.250-I ._ 1.47 .. 
8."".3 IiI.t ... 
3.5-4.8 ".18 9943 

158-1. 177 9940 

248-328 288 9947 

1010-1310 tteo IiIIiI49 

~1800 1380 93008-2 

.. - - ,- - -
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Analytical Cbemistry Laboratory 
WATER QUALITY CONTROL STANDARD 

PRELIMINARY RESULTS 

.. ~.I~ ... ;!~':=~'..." .~~ ;:~~~;!( ::;A;'~~ 
21hJu11Ar-.k: 
21hJull~ 
28-Jul 
28-Jul 
26-JuIlMen:wy 
27-Jull ......... 
3Q.Jullnn 
3O-Jullnn 
3Q.Julinn 
16-Ju11CNonde 
3-Aug ICIIIorIde 
14-Jul H 
11-Jul ~toe.I .. P 

11-JU11Pho!pllorus-IobI II P 
18-Jul lOUl Dlualved SolId. 4l11oec 
Jul8-lIlOUl .......... Hydroc:arbon. (IA) 
• modIfIId· rnIthod 

mg/l I EPA 305Q(7081 

mpil I EPA 305Qf7081 
II9'l EPA 301500471 

ntfL I EPA 301500471 
~ EPA 301500471 

~ I EPA3OI5OO74 

II9'l I EPA 3OI5B'7870 

II9l I EPA 3OI5B'7870 
mg/l I EPA 3OI5B'7870 

mg/l I APHA45OOC1-b 

--"""'-- I APHA 45OOCI-f 

mg/l 

...!!!i!!:.. 
--"""'--
mg/l 

APHA4500H 

APHA <CIiOOP-4 

APHA 4500P-4 

APHA254Ik 

APHA56»f 

····',3 .. ' 
c(1.(1005 0.000 

cO.OOO5 0.122 O.l1i 
cO.OOO5 0.0038 

«0.0005 OJXJ17 
cO.OOO5 0.013 

cO.OOO5 0.108 0.085 0.0118 
ca 25.7 

c5 SO.1 
c5 '30 
cl 100 

cO. 1 '04 
- i.OS 

cO.01 3.se 

cO.Ot 5.88 

c2 11110 
CO.O 1000 1800 

APHA • Standird meIhoda ror the EamlnIIIIIon of WaDI 8Ild WaallIWlIl ... 1988. 17th Ed. AmertcIn Public H ...... AlaocIaIlon. 

- --

File No: ECI7040 
Project No.: Ecuador 

·L> . 
, 

.. ' 
. Cer1llkd 

.,,~ae .. Value 

0.088-0.167 0.105 

0.094-0.150 0125 

0.0022~.0041 0.0032S 

0.0035-0.0088 0.00M7 

NI" O.017ug1l1 
0.08&-0.150 0.1151 

NlA 25.0 
NlA 50.0 

NlA 100.0 
18-112 105 

18-112 105 

8.9-8.3 9.1 

3.5-4.8 4.16 
4.5-6.1 5.33 

101G-1310 1160 

820-1780 1380 

EPA· U.S. EnWoI_1IaI ProIecIIon A~. 1988. T ... MIthodI ror EVIIlu.llonof Solid W .... 3rd Ed. omo. of SolId W .... Emergency Response, U.S. 
Envlrclnnwal Protec:tlon A~, WaIWlgIon, D.C. 

Seoior Analyst: 

~~~~ 
M".&er: 

- - -it 

ERA 
lot DO. 

9945 

9946 

99411 

8944 

CANMETSO-3 

9946 
LABSTD 

LABSTD 

LAB STD 

9949 

9949 

9949 

8943 

9947 

9949 

93OO8t2 
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HOT AGRA Limited 

.,. 

18-Jul ICIIIcIum 
18-Jul M 
18-Jul IPaWIIum 
14-Jul 180dIum 
13-Jul Ilron 
14-Jul M 

Ju113-181Ch1c1r1d. 
Ju117-191C111cw1de 
JuI13-181 ......... 

ANALYTICAL 
.PA~TERS 

Jul 17-191Iu1ph1te 
5-Jul CondudIvIIy. 2I"C 

14-Jul 1.,."-
14-Jul ITauI AIuIInIty , .. c.cos, 
18-Jul Ilobl Hllnlneu , .. CIIC03, ,~ 

18-Jul ITauI Ill ...... ioud. .'IO"C 
Jul 15-18 Taul Petroleum HvdrocartJona flRl 

• modIlied method 

'.!-,' 

Analytical Cbemistry Laboratory 
WATER QUALITY CONTROL STANDARD 

SUMMARY RESULTS 

V!d." 

...!!I!!:. 
~ 
nvIL 
~ 

...!!I!!:. 
maIL 
~ 
mWL 
mgII. 

..!!!il. 
mSIcm 

mgIl 

mWL 

..!!2!:. 
mgIl 

~HMI!~ 
: ··::::::::(\~!~(t}}:; .... : 

. ········.ti..pedv .. ua·· 

3I5OIICH --. 
3500K-b 

3500NH 
3I5OOFH 
36ClOMIHI 
4500CU 

4500CU 

o4SOOS04-b 
4SOOS04-b 

2510 

4500H 
2320 

234Q.b 

254C).c 

552O-t 

0i:I0f~·.J~ I~' 
oC' 11.5 
oCl 20.3 

01' I 222 
oC, I 273 

cO.05 I 0.528 
cO.05 0.103 

cO. I I 104 

cO. I I '05 
cO.1 I 211 
cO.1 I 303 

1.511 

1.15 

oCl I 112 
cO I 287 
oC2 1070 

cO.1 1100 

71.4 

18.7 

218 ..., 
0.535 
0.0Q8 

105 
101 

283 

288 
1.51 

8.12 

1115 
278 

1200 

263 

101 

107 

302 
303 

1.514 

1.15 

113 

107 

287 

1.51 

8."S 
181 

~a 
5 

8.10 

115 

File No.: EC17085 
Project No.: Ecuador 

AdvlJO". 

RaIlce··.· 

71-83 

17-23 

175-237 

222-300 
0.~.12O 

0.083-0.118 

88-112 

88-112 

251-333 

251-333 

1.25G-1.8110 

1.8-1.3 

158-188 

248-321 

101~1310 ---
~1800 

CertlneCI 
Value 

12.0 

18.8 

208 

201 
0.525 

0.101 

105 
tc15 

282 

282 

1.47 

8.1 

In 
286 

1160 

1380 

• -~ APHA - St.ndmd IIIIIIhccII rcr Ih= E=m!ne!Ion of We!er end Weetewelers. 1989. 171h Ed. Amencen Pub!!c H=!Ih AIeOd=!Ion. 
("') 

-0 0 ' 
, .,,~, 

-I"'Tl 'd Senior Analyst: 

~~ ~~m~ o - < » 1V1~ 
-"" I 

° m 
to 
-....I 
to 
I\J - .. - - - .. 

"r-

.. ,- - - - ,-, 
- ) L. ,~II!!!II .. ~ : -

ERA 
lot 110. 

9947 

9947 

9948 

9948 

II94e 

8848 

8841 
8848 

11848 .. .. .. .. 
8847 

D949 
9J006.2 

.. ~:' -- -.~. 
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HBT AGRA Limited TECHNICAL REPORT 
Engineering & Envlfonmental Services 

PETROECUADOR-TEXACO 
EDvirunmeDraJ AssesmeDt 

Sample DacrtpdoD 
DescripdOa de Mllarru 

(lS4D) (l~ 

Field Site No. TSS@ lOSOC TDS @ I.e 
Campo SIUo NWDCI'O ss (total) • lOSOC 

AT ST 1 
AU. 11 L 

6.39 0,01 71,100* 3,076 140,000 0.3 12 
.. · .• ·:·.··.6.92:.;;;)·( .•••• ;:i\l>;~;;···i;:::··j;·:··.:t:i9.~~'.:)~:J:!:;\1:·::i;:(:i:l;;·i~;:·.:;!l;ij.:;··!:i!·.i:; ;:'j'i.· • .;·· .·.·)··.·i··· ..• n3. :i·:::;.:j.;;i.~l:~:: .. ·· 

CN STN 1 7.71 0.04 678* <2 1,440 <0.1 680 

DU ··.:L· 3 ·•·•·· .• ·· •. 1:57. .••• (::.j. • •.• ···;;:::O;o$·ij:i:::il::r:·;'J~i9iti;~:.::j·;:···:i;l:;:~j:?·;~!;i·:; ::!:;:;;.~~~;:.:.: '). .·.·2~.;.y@l:::; }'s3}i·.· .. ·•· 
GU ST 5 6.56 0.04 47,000* 2,120 81,000 1.5 4.6 

·GU 1 . .. 1 .. · ..• ·.·.··6:ii;::.J;i/c}~i6;:);::.;j.:::):·!:*~l::;.Im\.l;!il:::.:.(:i;.·.:~;::;;j;:i:;!fg;'jti64:n~:' .'1:1;'; .. :;i~;r··:/I30r ••.•. 
LA STC 8 7.56 0.24 5,3~ 1,804 10.200 3.0 91 

·LA sm· 2 7.46·:.:.· •..• :· •. ·•· .•••. o;UI{·; •• ~~lim;::.;l :;i~;[!·;::\·l.i.::j!i;ilCJQ).·y/ .' .....•.... 4:1·' •... .... ·'6800'·' 

RM 1 2 6.04 O.oJ 0.6 4 48 0.4 0.6 

SA 94 2 .... 6.0s.\;>·(o"i2r\L··)!:;~~~~r.i·j:·j\;;;:?}:: ',;.?i.;:;;11:('(:.' .::.t¥t:'i······· '. ·2:1.········ .... 34······ .. ' 

(I) • Method; APHA; e_ 4SOOCI-B. Method Oetectiaa Limit <I 

APHA • StaDdInIIDdbocI far Iho EDmiIIaitoD olW*, mel W_. 1m. 17lla Ed. ~ I'IIbIic IfcalIIl A~lIIiaL 
TSS • T<lI&I SuIpaIdod SolidI 

TDS • T <lI&I DiDo/ved Solidi 
TPH • T ocaJ POII'Oicum IfycIracarboIa 

., "';, Samtlles WIll e- I) 5:lo::e:: Q!tl!" j:l uavs ~"I:Q""'r.O A.-:a.ys.s °tea~~ Con:.J:-+ j~e ... .!Q:I YJu ~«IIJ:'rr 
40':::011·0"]1 S3~Ole S:::::(G·~f: -.:T.'- ;~.1'-,,'es 6~em~ ..... "·!.1t:1':.'.JS '11.',11 8e !=I1t!!,;'''~: 7) Tn,. CI:et"~ Af T:"Ic.: 

0 ... ", ~l::)ense Or D!s.~c~~ .,', 9<: .t.rral"JeCI .. 
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HBT AGRA Limited 
Engineering & Environmental Services 

HBT AGRA Limited 
Calgary, Alberta 

AUention: Chris Wenzel 

Project No.: CCOO222.453 

SOIL ANALYSIS 

., ::-~NO.:" .. 8030-93 8090-93 8088-93 

.,...or 
AnIIpt I AnIdy'" I 

LA 
STN 

1 

SA 
STC 

1 

SA 
STNl 

Z 

8080-93 
SA 
J6 
Z 

8130-93 
SSF 
STC .. 

TECHNICAL REPORT 

Date Received: June 28/93 
Date Sampled: NlA 

Date of Report: July 31/93 

File No.: EC00581 U 17040 
8124-93 I 8103-93 I 8135-93 

SSF SSF SSF 
STS STS STSW 

3 .. .. ~;l~~~ 
~.HIH:l~~ : [) ·~;JIJ:~; Hilil~~d'<I~~~i ·92 83 93 

··'(.MDL:' ~wl 

BC 1217/93 Benzene 5030I802O 0.005 1.8 0.049 , <0.005 0.18 7.7 0.011 22 0.11 

BC 1217/93 Toluene 5030I802O 0.005 0.52 0.074 , 0.009 0.30 7.1 0.045 34 <0.005 

Be 1217193 , Elhytbenzene I 5030I802O 0.005 0.88 0.13 0.018 0.13 14 0.058 10 0.14 

BC '1217/93' Xylenes '5030I8020' 0.005 4.3 I 0.50 I 0.048 I 1.3 15 I 0.42 I 52 1.0 

I BC 11217/931 Moisture % 53.5 I 50.3 28.2· 15.1 33.0 15.9 30.7 I· 58.8 
MDL - Method DlllIICtlon Unll 

CJ 
"'tlO 
mz -I" ...... 

1
0 t::1 
-'='m t->z 
0-1 
-'=' ...... 
'-I> 

r-

Report reviewed by: J!J: . S~ ~ . !\u ()t)\ 

Mart England 
QAlQC Compliance 
Environmental Services 

.... ,All ~mpll!'5. \111,11 Be o.~POSI!() AI .... JO D~.,.!o f UIlO,,"lg "110111.,1015 Please Contact 'nil!' lab II YOu ReQulle Add,lIc,."UI' S.m~ SIOI'-oe l,me 
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Rajfiald LeBlanc, M. Sc. 
""'nager 
Environmental Services 
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HBT AGRA Limited 
Engineering & Environmental Services 

HBT AGRA Umited 
Calgary, Alberta 

SOIL ANALYSIS 

Attention: ChriS Wenzel 

··,·a<,,",'·,.:· .,:,':·,·'NIIl·": 

TECHNICAL REPORT 

Date Received: June 28193 
Date Sampled: NJA 

Date of Report: July 31193 
Page 1 of 2 

PF 2217/93 AG 79n-93 0.08 6 1 
PF 2217/93 BG 1 
PF 2217/93 BG 1 
PF 2217/93 AU 7948-93 0.01 BG 1 
PF 2217/93 STNI 1 
PF 2217/93 AUS BG 1 7945-93 0.01 
PF 2217/93 CN 1 1 7~93 0.02 
PF 22/1/93 CN BG 1 7943-93 0.10 
PF 2211/93 cu 1 1 7957-93 0.21 
PF 2211/93 DU 1 1 8012-93 2.43 
PF 2217/93 GU 3 1 8(M~93 0.10 
PF 2211193 GU BG 1 8051-93 0.03 
PF 2217193 LA STN 1 8030-93 1.59 
PF 2217/93 LA 10 1 8018-93 0.19 
PF 2211193 LA 19 1 8O~93 0.13 
PF 2217/93 PH ST 3 8005-93 0.02 
PF 2217193 PH 1 1 8008-93 0.2" 
PF 2217193 PH BG 1 8010-93 0.02 
PF 2217193 RM BG 1 7948-93 0,01 

MOL· MIItICId o.t8cIIan UnI 
Mc~ • JA 1m· MIr1UII on Sol SImpIi1g Ind MIaIOd of ~ c.n. Soc. ScI. 0ItIIIa 

.- ",$1 :'!-:"es w.!' 8e C.5.~'::S<;: A,,:!,' 3: Oa/~ =~d;::""':"I'"; t:.''',;l'\s·~ PI"!!S!! Cont;:;c~ inE Lao It YOu Reoulte . 
,,~!.: ~I".al ;at"'l:;l~ S:Q''';~ - -_~ 3.!."!l:;::-~ Ct.~e:l"l~ -;Iz.~::~n .. s ',:,:1 Ce ~el.sr'!"lea To T~e Ole"l A! Tn .. , 
: ...... ~ .. t\e!"!.!.e Or ols:::oi· : ... :,C .'rl'·;~."!, •• 

';-OJN'FIDENTIAL 
. PET 041048 

o AG RA 
Esrth & Environment.1 Group 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069795 

CA1069795 
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HBT AGRA Limited 
Engineering & EnvIronmental Services 

HBT AGRA Umited 
Calgary, Alberta 

Attention: Chris Wenzel 

SOIL ANALYSIS 

TECHNICAL HEPOAT 

Date Received: Jun" 28/93 
Date Sample~: NJA 

Date of Report: Jul)r 31/93 
Pagel 2 of 2 

PF 2211193 SA STC 1 8090-93 0.58 
PF 2211/83 SA STC 3 ~3 0.20 
PF 22/7/83 SA STNI 1 8088-83 0.03 
PF 22/7/83 SA STN1 1 808~ 3.18 
PF 22/7/83 SA 11 1 7184-83 0.03 
PF 22/7/83 SA BG S. 8077-83 0.02 
PF 2211193 SA BG 1 7844-93 0.08 
PF 22/7/83 SA BG 1 1083-93 0.03 
PF 2211193 SS' STS " 8103-83 1.10 
PF 22/7193 SSF B64 1 8139-93 0.08 
PF 2217193 SS' B66 1 8138-93 0.26 
PF 2211/93 SS' FL13 BG 8107-93 0.02 
PF 22/7/93 SSF 831 1 8115-93 4.20 
PF 22/7/93 YB :z 1 7972-83 0.07 
PF 22/7/83 YUS BG 1 7947-93 0.03 

MOL - MIIhocI DIIiIcIIan LnI 
McKMgue. JA. um -...... on Sal s.n-. mel MIIIIOCI at AnIIy8a c.n.. Soc. ScI. oa... 

Report reviewed by: I / 1 
\l2,y....,.efa< {~, 
Brenda Chomin 
QAlQC Compliance 
Environmental Services 

I&~an-c-:, M~.-:::Sc:-.
Manager 
Environmental Services 

•• ~i' 53~Cles Will Be Q,sooseJ J."Te' ~~ C.I!, ~ F:'I.I:";IftI',,,,: ... : .,1,.S'i ~I"a;f' C,";,j;"" :~! L3C II "''Ju Fle-au,r. 
Ac=: :"3' 5amOle SI:l'a-::'? ~ ... .: ::.:-:-_;: :'C!' ... -~~ "':;'':J'~~", .. w·!~ ~~ ~e:.J·"'-'.~ i-; '!'!"Ie Cloen: AI Their 
Ow=" ElC~"'5e 0, OI5Dos·a. ".'. :,":' Ar'ange~_ .-
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SONY - 04 CIV 8378 

CA1069796 

CA1069796 



II 

Ii 
I: 

11 
It 

I~ 

I 
I 

I'·· 
I~ . 

Field 

AG 

AG 

AG 

AG 

AG 

AG 

AG 
AG 
AG 

AT 

AT 

AT 

AT 

AT 

AU 

AU 

AU 

AU 

AU 

AU 

AU 

AU5 

AU5 

CN 

CN 

CN 

CN 

CU 

CU 

CU 

OU 

DU 

GU 

GU 

GU 

GU 

GU 

GU 

GU 

GU 

GU 

Site No. 

ST 

ST 

ST 

5T 

3 

3 

6 
8 

'0 
5T 

5T 

2 

2 
5TH , , 

4 

17 

19/196 

24 
5TH, 

1 

2 

" 12 

5TH 

5TN 

2 

5T 

5T 

5T 

ST 

5T , 
3 

3 

5 

Table G - 2 
Analytical Results for Soils; Oil and Grease 

Sample Description 

Odour Sampled Area 

Hydrocarbons 

Oil and Grease 
bylR 

(uaic drvwtl 

Criterion 5,000 

Indicates parameter level exceeding criterion. 

1 S = Strong Flare Stack 

2 5 Sump Discharge 

3 5 Crude Tank 

4 5 Produced Water Discharge , 5 Pit Cischarge 

2 5 Well Pad 

, 0 = Ciallnct Pit Discharge , 0 Pit Ciacharge 

0 Adjacent Pit , 0 Procllll8 Area 

3 S Water DilCharge , F", Feint Fonner Pit 

5 PIt 
2 0 5ump OIIerfiow 

5 Pit51udge 

5 Adjacent Fonner Pit 

2 F Adjacent Former Pit 

S Fonner Pit 

5 Adjacent Pit 

5 Former Pit 

F Adjacent Former Pit 

1 F Former Pit 

2 S ProcIIII8 Area 

5 Fonner Pit 

0 Fonner Pit 

0 Drainage Citch , 5 Pit Sludge 

1 5 CnJda Tank 

2 5 OIl-Site 

0 WeUPad 

5 Produced Water Discharge 

2 S Flare 5tack , F Pit Ciacharge 

2 5 Pond I FI ... Una 

3 S Cie.el Tank 

4 F 5ump Drain 

6 5 Crude Tank Drain 

2 F Pit Cischarge , N"= None 011-Site Stream 

2 0 Dumped Soil 

S Pump / Off-Site 

2WOOOI 
20.000 

42.000 

3.700 

33,000 I 
44,000 

2.800 
5,500 I 

360 

13,0001 
6,200 

1.100 

58.000 

7,200 ' 

880,000 I 
750 

3,700 

6,300\ 

1.100 

2,600 

420 

16,000 1 
59,000 

2,200 

950 

430,000 

86.000 

8,300 

7.000 

10,000 

270,000 

6,700 

930 

48.0001 

2,600 

10.000\ 

770 

990 

I 60.000/ 
~------------1~20~.000~ 

~ , 

, CONFIDE -
PEr O"lNiIAL 

"t 050 

CONFIDENTIAL TREATMENT -REQUESTED 
SDNY - 04 CIV 8378 

CA1069797 

CA1069797 



Table G - 2 
Analytical Results for Soils; Oil and Grease 

Sample Description 

Field Site No. Odour Sampled Area 

---
Criterion 5,000 

Indicates parameter level exceeding criterion. ] 

au 5 2 N Flare St8ck 270 
au 8 1 S OIWnage Ditch E 73,000 
au 8 2 F Of-Site 11.000 
LA FL11 S Crwk Below Flow6ne 12,000 
LA STC 1 F CrudeT."k 1,500 
LA STC 2 0 Fu.1 Tri. 21,000] 
LA STC 3 0 Proc ... Area 2,000 
LA STC 5 F OIeHlT."k E 1~~ LA STC 6 0 CrudeT ... 

LA STC 7 F CrudeT."k 280 
LA STN 1 F Crude T."k 

~ 
72,000 

LA STN 2 S PIt 210,000 

LA STN 3 S Pit Diach8rge 26,000 

LA , F Pump 12,000 

LA 5 F WeHPad 3,000 

LA '0 1 0 FIowIne 16,0001 

LA 10 2 N W.IPKI • .soo 
LA 11B F W.lPad SSG 
LA 12 F Well Pad 3,600 

LA 21 S Well Pad - Flowline 140,000\ I LA 26 , N Of-Site 3,400 

LA 26 2 N Of-Site 590 
LA 26 3 S Well Pad - Flowline 51,000 I I LA 29 1 0 Fiowine 1,600 

LA 29 2 0 WeUPad 19,000 1 

LA 34 0 w.n Pad 1,500 I LA 35 , N wen Pad - Flow6ne 100 

PH ST , S Discharge Area 390 

I~ PH ST 2 S FlareUne 120,000 1 
PH ST 3 F Orill Mud OIscharge 100 

PH ST 4 0 Crude T."k 

~ 
29,000 

PH 2 1 0 Well Pad 55.000 

I~ PH 2 2 S OI-Site 21,000 

PH 5 S OI-Site Spill 42,000 

AM 1 0 W.UPad 2,500 

11~1 SA FL84 1 NA Below Pipeline 

.~ 
240,000 

SA STC 1 S Crude Tank I Fla,. Une 11,000 
! 

SA STC 2 S Crude Tank Drain 130,000 f 
SA STC 3 0 Adjacent Pit 8,700 ~I SA STC 4 S OIe.el Tank Drain I Site Drain 72,000 

SA STNl 0 Proc ... Area CONFlDENTIPIL 
S30 

SA STNl 2 S OIe •• ITank = 
9,3001 II, PET 041051 

-'-
CONFIDENTIAL TREATMENT REQUESTED 

CA1069798 

SDNY - 04 CIV 8378 

CA1069798 
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Field 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 
SA 
SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

5A 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SSF 

SSF 

SSF 

SSF 

SSF 

SSF 

Site No. 

5TN1 3 

5TN1 4 

5TN2 1 

STN2 2 

STS 

WINS 

2 
8 

9 

12 

16 

20 

21 

25 1 

25 2 

27 

28 

34 

35 

36 1 

36 2 

36 3 

43 

46 

72 

77 
78 

86 

93 1 

93 2 

94 

94 3 

97 

100 

109 1 

STC 1 

STC 2 

5TC 2 
STC 3 

5TC 4 

5TC 5 

Table G - 2 
Analytical Results ~or Soils; Oil and Grease 

Sample Description 

Odour Sampled Area 

Criterion 

Indicates parameter level exceeding criterion. 

5 Water Discharge Area 

5 Proce •• Area Drain 

D CNdeTank 

S W.ter/Wate Clacherge Area 

S Tank Drainage Ditch 

S Adjacent Pit 

5 Site Drainage 

D Site Drainage 
D Adjacent Fonner Pit 

0 Site Drainage 

D Former Pit 

S Adjacent Fonner Pit 

F Wall Pad 

5 DraIned Pit 

D WeUPad 

D Adjacent Pit 

S Weapad 

0 Of-Site OepAlssion 

5 Me.r Station 

F WeOPad 

5 Flowine 

0 Chemical Tanks 

S Di .. elTank 

S Former Pit 

F Suspect Pit 

D PIt 
N Barren Area 

F Pit OisctIarge 

NA Site Drainage 

F Pit Disdlarge 

S Drainage Ditch 

0 PIt 
S At 

0 OI-Sl'" Meter 

S Former Pit 

S AdJacent Pit 

D Adl-tPit 

F Crude Tank 

F Crude Tank 

D Fuel Tanka 

0 Fuel Tanks 

Die. Tank 

-CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

Hydrocarbons 

Oil and Grease 
bylR 

( lJaJ~ dry 'Nt) 

5,000 

6.2001 
3.100 

3.300 

2.800 

21.000 I 
230.000 

1.600 

35.000 1 
1.000 
2,600 

1900 

7.700 

11.000 

39.000 

140.000 

2.700 

73.000 

99.000 

230.000 

92.000 

150.000 

21.000 

44.000 

9.500 

740 

280 

460 

2,200 

270.000 I 
1200 

31,000 

530.000 

760.000 

290.000 

20.000 

2.300 

2.700 

2,400 

690 

210 

23.000 1 

420 

CA1069799 

CA1069799 



t 
Table G - 2 

Analytical Results for Soils; Oil and Grease --! 
Sample Description 

"Field Site No. Odour Sampled Area 

Criterion 

Indicates parameter level exceeding criterion. 

SSF STN 1 0 
SSF STN 2 0 

SSF STN 3 S 

SSF STN 4 S 

SSF STS 1 F 

SSF STS 2 0 
SSF STS 3 S 

SSF STS 4 S 

SSF STSW 1 S 

SSF STSW 2 0 

SSF STSW 3 S 

SSF STSW 4 S 
SSF WF 0 
SSF A1 0 
SSF A24 F 

SSF A43 1 S 

SSF A43 2 0 
,SSF ASS 2 0 
SSF AS8 1 F 

SSF AS8 3 F 

SSF A458 S 

SSF 836 0 
SSF 852 F 

SSF 857 S 

SSF 859 0 
SSF 863 S 

SSF 864 S 

SSF 866 S 

SSF S?1 1 0 
SSF S?1 2 0 

SSF 6 S 

SSF 13 F 

SSF 31 S 

SSF FLA6 F 

YB 1 S 

YB 2 1 S 

YUS 1 S 

YUS 2 0 
YUS 3 S 

YUS 4 F 

CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

Adjacent Depression 

PIt Discharge 

Of-Site DilCharge 

Tenk Area Drain 

Diacharge Clwlnel 

CNde Tank 

Diesel Tank 

Wuts PIt Sludge near SSF23 

Crude Tenk Drain 

Proceu Area DraIn 

Chemical Tenks 

Discharge Chlnnel 
Stream 

Suspect Pit 

Adjacent PIt 
Adjacent Pit 

Fonner Pit 

Fonner Pit 

NearSlream 

Fonner Pit 

PIt Discharge 

Fonner Pit 

Flowline 

Adjacent Pit 

Pit Discharge 

Pit 

Fonner Pit 

PIt Discharge 

Below Pipeline VeJve 

Below Pipeline 

Oil Seep 

Chemicals I Pump Drain 

FiHer Dump Pit 

Flow~ne 

Unknown 

Adjacent Pit 

Fonner Gene .. to rAre. 

Fonner Proce •• Ar. 

Fonner Pit Discharge 

Fonner Process Ar. 

E 
Hydrocarbons I 
Oil and Grease '" 

'--ll..l!lolUibY..2!dl~~~---1! : 

C. ____ 5._0°-l~!i 

---!' C 6.80£] I 
ISO , 

C'----....!~::!!.:!!..~ , i 
200 ., 

_____ ....::;2..1~00~ I' 
~ ":::l C Sl.~ 

! 

~ ~al.~ 
E ~l~ 

. _______ ~:~:~:;4 ~! 
r 140.000 I ,~. 

1.500 ,l C 20,000\ i 
I 

~ __________ ~4~.000~ i 

L 230.000 I '~ 
I 77.~.i 

4.100 • 

990 

C 110.0001 ~ 

~ 
44.: ,. 

140.000 

5.400 • 
. _____ ..;;.I90~.OOO __ • 

230 

1.400 , 
.- 11.000J L--___ ~"'":_'-

700 

900 I 74 

460 

I 
CA1069800 

CA1069800 
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Field Site No. 

Table G - 2 
Analytical Results ~or Soils; Oil and Grease 

Sample Description 

Odour Sampred Area 

Hydrocarbons 

Oil and Grease 
bylR 

(uaJo dry wt) 

Criterion 5,000 

Indicates parameter level exceeding criterion, 

Background Soils 

AGSSFN 80 
AT BO 
AU BO 

AUS 80 
CN 80 
CU SO 
OU 80 
PH SO 
AM SO 
SA SO 
SA SO 
SA BO 
SSF FL13 
YUS BO 

N 
N 
N 
N 
N 
N 
N 
N 

1 N 
Sa N , N 

2 N 
SO N 

N 

Background Soil 
Background Soli 
Background Soil 
Background Soil 
Background Soil 
Background Soil 
BKkground Soil 
Background Soil 
Background Soil 
Sackground Soil 
Background Soil 
Background Soil 
Background Soli 
Background Soil 

./ tlJNFlD1NTIAl 
\. PET 041054 

110 
340 
170 
170 
190 
35 

450 
110 
450 
23 
50 

140 
830 
150 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069801 

CA1069801 



Table G - 3 
Analytical Results for Soils; pH 

Sample Description 

Field I Site I No. . I Area Sampled 

AG 6 

AUS STN1 

CN 

CU 2 

CU 

GU 3 

LA 29 

LA 10 

LA STN 

PH ST 

PH 2 

SA STC 

SA STC 

SA STN1 

SA STN2 

SA 12 

SSF STS 

SSF B64 

SSF B66 

SSF 31 

VB 2 

Background Soils 

AGSSFN BO 

AT BO 

AU BG 

AUS BG 

CN BG 

GU BG 

PH BG 

AM BG 

SA BG 

SA BG 

SA BG 

SSF FL13 

YUS BO 

Adjusted Criterion 

Indicates parameter level exceeding criterion. 

1 

1 

2 

2 

2 

2 

2 

3 

2 

2 

3 

2 

1 

4 

Sa 

2 

BG 

Pit Discharge 

Former Pit 

Fonner Pit 

We. Pad 

Flare SlaG II 

Dumped Sol 

We. Pad 

We. Pad 

Pit 

0111 Mud Dlecharge 

Oft-Sa. 

Crvde Tank Crain 

Adjacant PI 

Proc_Aree 

Wfliertw .... Cilcharge Area 

Former PIt 

W .... Pit Sludge near SSF23 

Former Pit 

Pit Cilcharge 

Filter Cum p Pit 

Adjacent Pt 

Background Soil 

Background Soil 

Background Soil 

Background Soil 

Background Soil 

Background Soil 

Background Soil 

Background Soil 

Background Soil 

Background Soil 

Background Soil 

Background Soil 

Background Soil 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

[~ 
4.5 -7.5 

C ] 

5.3 

5.4 

5.3 

7.3 

4.6 

7.2 

6.9 

4.9 

C 7.8\ 

4.9 

C 7.81 

6.3 

6.3 

5.8 

7.3 

5.6 

c::= 7.91 

5.5 

6.6 

c= 8.d 
5.5 

6.0 

5.1 

5.0 

5.2 

7.5 

4.8 

4.9 

5.2 

5.8 

7.2 

5.7 

5.2 

4.8 

" CONFIDENTIAL 
\ PET 041055 

IJ 
I~ i 

i 

if 

r· 
I 
I 
I 
I 

CA1069802 

CA1069802 
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Table G - 4 
Analytical Results for Soils; Metals 

, ',Heavy Metals 

<0.003] <0.003\ <0.0031 <5 ' /~0.5 1":<0.51 <1 I <5 I <1 \ <5\ <51 <5 \ <1 
As Hg Se ' Sn •·• •• Ba "Cd Cr Co CU Pb Mo Ni Zn 

'. , , .• ' ",All results in (jJg/g). 
:s:: 
m 
z 
-I 
;;0 
m o 
c 
m 
CJ) 

Criteria 40 10 " 10 50'2000<'",20 '1000 300 500 1000 40 500 1500 

Indicates parameter level exceeding criterion. 

-I 
m 
o 

CN 1 1 Former Pit 
DU 1 2 Flare Stack 
GU 3 2 Dumped Soil 
GU ,8 2 Off-site Seep 
LA STN 2 Pit 
LA 29 2 Well Pad 
PH ST 3 DriU Mud Discharge 
SA STC 2 Site Drainage 
SA STN1 1 Waste Discharge 
SA STN2 2 Filter Dump Pit 

SSF B66 1 Pit Discharge 
SSF STC 1 Adjacent Pit 
SSF STS 4 Waste Pit Sludge 
SSF STSW 2 Process Area Drain 
SSF 31 1 Filter Dump Pit 
VB 2 1 Adjacent Pit 

BackQround Soils 
AGSSF BG Background Soil 

~- " AU BG Background Soil 
-0 g CN BG 1 Background Soil 
~~'. GU BG 1 Background Soil 
at; AM BG 1 Background Soil 
-I==' ~ . SA BG Sa Background Soil 
'(;~ SA BG 1 Background Soil 
~~I • o en ~'SA BG 2 Background SOil 

» ,..' YUS BG 1 Background Soil ...... 
() ° » ~ 
.....lo. ()) 

o 8 
(J) 
<D 
ex> 
o 
c..> 

- <0.003 

0.010 0.043 

<0.003 0.184 
0.005 0.038 

0.005 0.052 
0.01 0.022 

0.007 0.288 

0.006 <0.003 

0.017 0.050 

140 
69 
61 
79 

0.02B 15.9 159 
775 

0.072 28.4 64 
0.1141 54.01 370 

560 
0.020 <5 160 
0.173 40.1 800 

740 
0.020 13.2 210 

480 
0.024 9.18 200 

240 

1190 
105 
172 

0.027 <5 59 
89 
58 
81 

1,030 
71 

2.0 130 12 50 79 <5 49 53 
<0.5 13 <5 212 570 <5 B3 315 
<0.5 15 <5 7 72 <5 B 27 
<0.5 12 <5 12 26 <5 12 51 
<0.5 22 12 50 55 <5 lB B4 
<0.5 11 6 24 49 <5 9 57 
<0.5 17 <5 7 71 <5 8 2B 
<0.5 25 25 57 83 <5 25 132 
<0.1 14 20 44 51 <5 13 ' 67 
<0.5 17 12 27 28 <5 15 48 

<0.5 28 21 59 56 <5 25 76 
<0.5 27 24 80 83 <5 22 87 

<0.5 10 6 30 63 <5 22 B7 

<0.5 73 33 71 66 <5 37 97 
<0.5 18 15 111 560 <5 25 714 

<0.5 13 11 14 35 <5 17 68 

<0.5 27 24 63 78 <5 22 71 

<0.5 96 12 82 61 <5 45 36 

<0.5 23 <5 27 35 <5 14 51 

<0.5 12 3 11 9 <5 11 53 

1.0 105 11 31 63 <5 32 45 

<05 5 <5 9 13 <5 10 45 

<0.5 7 <5 9 11 <5 11 53 

1.0 26 30 77 81 <5 19 86 

1.0 23 <5 13 49 <5 ' 11 51 
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Table G - 5 
Analytical Results for Soils; Metals 

Sample Description 

<5 I <0.1 I <5 J <1 I <5 I Mg Field Site No. Sampledhea AI Be Ca Fe 

Canadian Criteria 4 

Indicates parameter level exceeding criterion. I 
CN 1 1 Former Pit 80,300 <0.1 190 51,330 345 

DU 1 2 Flare Stack 7,390 <0.1 5080 15,490 870 
GU 3 2 Dumped Soil 660,900 <0.1 57 6,720 190 

GU 8 2 Off-site Seep 22,850 <0.1 35 11,630 2,560 

LA STN 2 Pit 445,300 <0.1 7730 30,840 5,400 

LA 29 2 Well Pad 120,300 <0.1 4190 14,790 5,640 

PH ST 3 Drill Mud Discharge 692,900 <0.1 55 7,210 200 

SA STC 2 Site Drainage 76,700 <0.1 3,050 32,470 3,400 

SA STN1 1 Waste Discharge 56,670 <0.1 1,100 28,260 1,810 

SA STN2 2 Filter Dump Pit 28,490 3.0 12,240 21,350 4,390 

SSF B66 1 Pit Discharge 56,040 <0.1 1,370 33,290 3,590 

SSF STC 1 Adjacent Pit 100,400 <0.1 1,070 42,480 2,770 

SSF STS 4 Waste Pit Sludge 7,600 <0.1 52.470 22,230 1,190 

SSF STSW 2 Process Area Drain 80,030 <0.1 1,590 44,460 3,410 

SSF 31 Filter Dump Pit 220,900 <0.1 36,120 57,550 4,770 

VB 2 Adjacent Pit 23,660 <0.1 2,170 21,360 3,570 

Background Soils 

AGSSF BG Background Soil 93,520 <0.1 1400 35,960 2,390 

AU BG Background Soil 53,520 <0.1 61 48,540 585 
.,.---..., 

CN BG Background Soil 22,050 <0.1 3,235 154 3,570 ( 

I n GU BG Background Soli 14,800 0.1 63 12,500 938 
, '"00 
mz ou I:I~ Dc.","'nrft&tn'" ~nJl ~., ~ .. n <0.1 90 45,320 A"''' 
-4"'T1 ntw' ..... "'''''''"'':::.' __ '''''' _VII V",VIV ..... ~ 

I--t SA BG Sa Background Soil 8,080 <0.1 930 9,820 1,550 
Ot::l 
.l:-m SA BG 1 Background Soli 9,280 <0.1 1,680 100 2,140 
I-'Z 

SA BG 2 Background Soil 99,050 <0.1 750 41.750 2,610 
0-4 
U'l- YUS BG Background Soli 47,610 <0.1 107 27,130 1,950 "'"-I» 

;-

--

<5 I ~s I ~5 I <5 I <10 I <5 , 

Mn Na TI V 
I 

200 

120 240 160 33 21 145 
91 980 520 1,320 16.0 170 
11 41 190 21 <10 <5 
50 132 603 22 <10 42 

330 720 1,700 1,690 14 67 
220 580 1,500 520 <10 43 

11 44 160 23 <10 42 
260 1,560 802 1,230 132 136 
525 680 830 270 98 110 
200 1,030 530 189 23 81 
430 550 644 200 29 135 
540 1,220 834 585 23 135 
230 240 270 4,900 36 49 
655 1,940 860 785 41 160 
390 590 830 1,440 52 60 
830 230 932 49 45 47 

730 684 632 115 30 110 
270 291 186 29 35 170 
101 113 1,410 178 <10 41 

50 96 270 <50 <10 42 
., .. n "'>"7 ., ... ., .. "' .. .."'~ 
~.u ..... n ....... , "' .. C;'" I C;" 

130 196 363 8 <10 30 
116 194 505 19 <10 32 

1,210 1,220 700 140 162 140 
93 167 805 35 19 74 
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Table G - 6 
Analytical Results for Soils; Cyanide, Sulphur, Bromide and Flouride 

Sample Description Other Inorganics 

Site No. Sampled Area 
I 

I 

TotElI Free 
C}'anide CJ'ahide SulQhur Bromide Fluoride 

(mg/Kg) 

Criteria 5~ 10 2,000 50 2,000 

Indicates parameter level exceeding criterion. r~-I 

ST 3 Drill Mud Discharge <0.025 407 <8 96 

B66 Pit Discharge 0.028 3,227 <8 136 

STN2 2 Water/Wasle Discharge Area 0.051 3,703 <8 660 

STS 4 Waste Pit Sludge near SSF23 0.062 12,315 <8 92 

31 1 FBter Dump Pit 0.073 35,750 <8 160 

STC 2 Crude Tank Drain 0.37 4,593 <8 152 
8 2 Oft-S11e 1,233 

STN 2 Pit Sludge 0.047 0.54 319 <8 168 

Background Soil 

;-
,,; 

1:10, 
mz' 
-I"Tl ....... 
00 
-l:-m o ,....z » 0-1 

...... IJI ....... 
o 0»:> 
(J) r
<D 
co 
o 
(Jl 

GU BG Background Soli < 20 1.5 

-
~ 



Table G - 7 
Analytical Results for Soils; Electrical Conductivlity 

I 
II 

r----I 
Sample Identification 

Field I Site I No. I Odour I Sampled Area 

Canadian Soil Quality Criteria 

Indicates parameter level exceeding criterion. 

AG 6 NA Pit Discharge 
AUS STN1 F. Former Pit 
eN 1 S Former Pit 
eu 2 1 0 Well Pad 
DU , 2 S Flare Stack 
GU 3 2 0 Dumped Soil 
LA 10 2 N Well Pad 
LA 29 2 0 Well Pad 
LA STN 2 S Pit 
PH 2 2 S Off-Site 
PH ST 3 F Drill Mud Discharge 
SA 12 1 D Former Pit 
SA STe 2 S Site Drainage 
SA STe 3 S Adjacent Pit 
SA STN1 1 0 Process Area 
SA STS 3 S Water/Waste Discharge Area 
SSF 831 S Filter Dump Pit 
SSF 864 1 S Former Pit 
SSF B66 1 S Pit Discharge 
SSF STS 4 S Waste Pit Sludge near SSF23 
YB 2 1 S Adjacent Pit 

Background Soil 

AGSSF BG N Road cut near well SSF76 

AT BG N Road cut near station 
AU BG 1 N Background Soil 

AUS BG 1 N Background Soil 
eN 8G 1 N Background Soil 
GU BG 1 N Background Soil 
PH BG 1 N Road cut near station 
RM BG 1 N Background Soil 
SA BG Sa N Road cut near well SA27 
SA BG 1 N Background Soil 
SA BG 2 N Background Soil 

SSF Fl13 8G1 S Background - 1.4 km 
YUS BG N Background Soil 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Electrical 

Conductivity I 
(mS/cm) 

CONFIDENTIAL 
PET 041059 

0.1 j 
0.19 [. 

~:~: I 
0.2 

0.03 

3.16 1 
4.2. 

0.06 
0.26 

1.1 
0.07 

0.03 

0.02 
0.01 
0.01 

! 

0.1 ! 0.03 

0.02 . 
0.01 , 
0.02 
0.06 

0.03 ,J 
0.02 
0.03 

l~?"'IIi1I.:, __ L 
CA1069806 

CA1069806 
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Table G - 8 
Analytical Results for Soils; Benzene, Toluene, Ethylbenzene and Xylene 

Sample Identification Hydrocarbons 
. Benzene I Toluene I Ethylbenzene J 

( ug/g dry weight) Field .1 Site I N~~I-()do~71 Sampled Area 

Canadian Soil Quality Criteria 0.5 3 5 

Indicates parameter level exceeding criterion. [ --~ --J 

LA STN 2 S Pit ,- n __ 1.61 0.52 0.88 
SA 36 2 D Chemical Tanks 0.18 0.3 0.13 
SA STC 2 S Site Drainage 0.049 0.074 0.13 
SA STN2 2 S Waler/Waste Discharge Area <0.005 0.09 0.016 

SSF STC 4 D Fuel Tanks 7.71 7.11 141 
SSF STS 3 S Diesel Tank 0.011 0.045 0.056 
SSF STS 4 S Waste Pit Sludge near SSF23 221 341 101 
SSF STSW 4 S Discharge Channel 0.11 <0.005 0.14 

- - -• .... 

Xylenes 

5 

4.3 
1.3 
0.5 

0.048 
151 

0.42 
521 
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AT ST 

AU 11 

CN STN 

DU 

GU ST 
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Table G - 9 
Analytical Results for Pit Water Samples 

Sample Description, Water Analysis I 

NO. 

2 

3 

5 

8 

2 

2 

2 

-

i 
(OOOH) (4SOOP -810) (4SOOCI-F) (!S40-D) (1S40-Q (4100S-E) (lSlO-F) 

j 
Sampled Arc_a pH@25°C Phosphate Tolal Chloride TSS @ 10S"C TDS@ 180·C Sulphide TPH bylA 

--- ~----------~-

«I mafL) «O.'OIIfl) ( <llDafL) (dmlfl) «O.I"1f\.1 «0.1 "&Ill 

Criteria 5.5 - 9.5 :2 " 2,500 40 ,,' 5,000 1 25 

,------1 Indicates parameter level exceeding criterion. 

Produced Water Pit 6.39 0.011 71,100] [- -;;~ r==7~01 0.3 

0.3 

12 

11 Pond I Depression 

Produced Water Pit 

Produced Water Pit 

Produced Waler Pit 

Pit Water 

Produced Water Pit 

Produced Water Pit 

Pit Water 

Pit Water 

6.92 

7.71 

7.57 

6.56 

6.31 

7.56 

7.46 

6.04 

6.05 

0.03 

0.04 

0.05 

0.04 

0.16 

0.24 

0.24 

0.03 

0.12 

0.7 15 

678 <2 

12,700 520 

47,000 2,120 

1.3 88 

5,390 1,804 

4,440 496 

O~ 4 

5~ I 761 
, I 

35 

1,440 

20,000 

81,000 

164 

10,200 

9,000 
--

<0.1 

2.0 

1.5 

1.1 

3.0 

4.3 

~ 
~ 

130 

91 

__ J __ 
6,800 

48 0.4 0.6 

44 2.1/1 341 '--__ -J., , 
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HBT AGRA Limited 
Engineering & Environmental Services 

Sample Detcrtptloa 
DelCrtpdOD de Maatru 

PETROECUADOR·TEXACO 
EavUollllleatal ADalllella 

Hydrocarllou . .' ~aJ 
mdrocartloaa/'· '.' CoImutoaaJ 

(I) m 

TECHNICAL REPORT 

p.., 1 015 

. OtMr IDor&laJa 
0Cr0I1aorpaJca. 

(3) 

fldd SIte No. 016 Greue by [R M.-...re C1UIde. Fl'IeelCyulcle, T~I SILIPburl Bromi~1 Fluoride 
Campo SIdo 

N __ 
A'*-' Gna pol' IR a ......... pH Clanun, LI1Ire a.-ro.. T.... AJuh BI"IIIIIIU'O F'Iuorure 

AG ST 1 
AG ST 1 

I AG 'ST J 
AG ST 4 

AG J 1 
AG J 1 
AG 6 1 

(11&"1*",") 

260.000 
20,000 
42,000 
3,700 
33.000.·.·· 
44,000 

··2.800:,: ... 
5,500 

~) 

3a.o . 
3.6 

·'9.f·'.·::: . 
33.5 

.. ::, :" .. ,.:.:: :·is.o·:',·· ' , '," 
6.6 

(-.'XaJ 

--.: ..... :.:;. ::-.::._ ......... . 

I' 
I· 
I 

AG 8 1 
1 360.,.:'. '.:: j+,:~;tS<:,i,::':· 

"' .. -:::: .. ' .:" 

AG 10 
AGSSFN BG 1 

AT: ST 
,': 

1 
110 

:' :,:13,000 •. ':':': 
AT ST 3 6,200 

AT 1 
1 .. ,. 

1 51,000 73.3 AT 1 
AT 2 1:· . . '7JOQ\> {Y'\34.1 '\:::~'Hi.??\"";'\ '::',~{{" 

I 
I 
I 
I 
I 
I 
I 

AT BG 1 
AU STN 1 
AU 1 1 
AU 1 1···· 
AU 4 1 
AU 11 1 
AU 19/19B 1 
AU 14 1 
AU BG 1 
AUS STNI 1 
AUS 1 1 
AUS BG 1 
eN 1 1 
eN 1 1 
eN 11 1 
eN 12 1 
CN BG 1 
CU STN 1.. 
eu STN 1 
qJ 1 1 
cu BG 1 
DU 1 1 
DU 1 1 
GU ST 1 
GU ST 1 
GU ST J 

340 31.3 5.1 
. ·:Y880,OOO<):'8.6::·' .. ' .' 

750 11.6 
.. : ... J.700' '25;7::. "'-": 

6,300 30.9 
·<69.000 :.'. ,:.:2'7:(':;;,.< 

1,100 31.0 
2,601)": ,'.' ..... ::-, ...... 22.8" .. /:... ····::·: .. ~c. 

170 35.0 5.0 
420' 29;7:> ,.: ....•.• 5;4> . 

16,000 30.6 
... 1'70 :"" .. :';27.7"'" ': :. ':5.2. 

59,000 45.7 5.3 
. 2:,200,.,. .~::,4Qj:::::::::< . .;; . 

950 41.9 
430.000' ..... ':'39:5',:: 

190 14.8 7.S 
.. , ; 86,OClIr. '. " '.c.· .. : IS~6.··.·· . 

1,300 10.1 
.', 7,fX»:' ... : . " . .7;7'·""" : ..... 7.J.· 

35 
··10,000 
270,000 
6.700 .. 
930 

.48,000 

15.) 
... ',. 46:0"." 

31.2 
S]~3: " 
47.5 

. "2lj'" 

'-
4.6 

(1)·101_ EPA'I'.I.MoIIIGdo.c..~<20 

:"'::...;.--:.,. ...... _; ..... . 

. ... -

1(2)' 104_ """'- '.12 . 
oj· 101_ c,.- . AI'HA ~ MoIIIGd o.c.. UaiI".OU~ 3oIpIa. EPA)Q5II, _ o..oe. LiaiI <».1!n>mioIo • AI'IIA 4500, _ 0-- UaiI 4; 

. F_. F_. MoIIIOd o-.l.JmII~ 

EPA • U.s. ~_Aflet:y. 1_ T_~bE __ 0I501i1_lrdE4011D<zi_ 

I w- Emqmcy~u.!. ~-,,-. W-..., D.C. 
Io4c"-' J ...... 19'11. _ .. SOli 5ompIOw __ 01......,.... c.. 5oc. ~ oaow.. 
o\PHA·-.-bdlor-ttlW __ W_IIJ8. l"'E4 __ ~"""" 

·"""""-b)''''--1ooIIL 

.... , .. ~ .. 

.... -; ...••. :~: ... 

_.' 

.-

,r CONnDENTIAL 
PET 041062 

I 
Earth & Environmental Group 

-CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

CA1069809 

CA1069809 



HBT AGRA Limited 
Engineering & Environmental Services 

PETROECUADOR-TEXACO 
[aYlrocameatal At ...... t 

...•.. SlmpAe DeKrtp...· . 
~deMaatrU·· •. · 

".~':.' ; 

• B,ydrocarbau ··.V.i\, : ...• 
.. BJdncarllaael 
..... ','.' . i·,· .. ···· 

GU ST .. 2,600 42.3 
GU ST , .• 10,ClOO.. .' . J9;4 ... 

GU I 1 770 37.6 
GtJ. 3 "1·.' .. , •. , .. ,,' ..... ; ..... ·990 ', .. Jl;S·· 

GU 3 1 60,000 B.l 

pH 

7.1 

TECHNICAL REPORT 

GU .$ . 1< ,.'.llO~OOO. ......~:.' .• •••. - .. );?' )'/ ., -' •. ;:.:';' 

GU 5 1 210 30.9 
GV·· ., .. ····.l·i/.13.000.<.tIO~, 
GU 8 1 11,000 36.1 
G11 '.3 :.,.... ,. 2.100·' ':" ...42:;6> 
GU BG 1 450 19.1 4 .• 
U·'· .FLlT·> t'.' '.' "'."'.';u,ooo . ·)9;0\.' '.' ". , .. _." ... .,-.." ... : ..... 
LA STC . 1 1,soo 18.5 

':.,.:.... .:.., ...... -: ......... ;; .. : .. : ... ' ... -
.IA' ., STC. '.". ··:l/J::'{,'21.DQO '···>i,twi.~·?t:","'i:;::F',+r,' ."':'. ~ 
LA STC 3 1,000 25.1 
LA '.' . . SIC . ., .. : ..... ,. 4,>'.J)OpOO .\61.1/> 
LA STC 5 17,000 . 19.9 

. '. LA.," STC 6:·,(5.1OO i .. ';"."';l'l~Q:( 
LA STC 7 280 23.8 
IA ., ..... , .. STN .... . ..1.\<).})71,ClOO/;JQ/ 
LA $TN 2 ( .... ) . 29,000 53.5 
LA STN .,' ........ li ". ' \.210~oooi:$4~"; : •.. '. 
LA $TN 3 26,000 49.0 
LA I 1 l2.ODO·· .... : ... :22.2 .••... , ..•. '.' 
LA 5 I 3,000 24.0 
L\ 10 1 . ····)6.000 ' .• ' •. ' ····2t4 .',' 
LA 10 1 4,soo 35.3 4.9 
L\ 118 . 1 ., .•.. Sso·:<i.H.8 ..... ; 

. - "-' 
LA 12 1 3,600 24.9 
LA 21 1 . '.. . 140.000 ' '25.3. . 
LA 26 I 3,400 29.7 
LA 16 . 2 .' . ·····.590 . '.' .21.3 .' 
LA 16 J 51,000 7.7 
LA 2' 1 1,600 . 10.6 
LA n 1 19,000 9.0 6.9 
LA 34 1· 1,soo 2l;S 
LA 35 1 100 34 .• 
PH ST 1 390 .26.7 '::.-
PH ST 1 120,000 22.2 
PH ST 3 100 20.7 4.9 <O.OlS 407. 
PH ST .. 29,000 24.4 

(1).- EPA.II.I.III_o.o..;".LaiI<JO 
(1)· ___ •. 12 

(J). _~·APHA.500."""" o--.UIIiI ~IIZS;""", EPAlOSQ. _o-..~<».""'·APIIA.",-,o.o-. LiaoiI. . E,trn.l5..\.. 
c~~lUQql~?' 

F1uondit. F-........., ~ u.cCI 
EPA· U.S. ____ "-".1 ... T __ "'E_af_W_lIdU.~af Wid 

w_~--. U.s. ~-"-1. w~ o.c. 
-.... .1.A. 19'!I· _ .. SaI~'" _af~ CIa lac. SoL 00.... A!'HA ........ _ ..... _af __ W_.I_. I"U. ___ ~ 
• AaII!o* __ by_WIoo. o AGRA 

Earth & Environmental Group 

CA1069810 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069810 
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HBT AGRA Limited 
Engineering & Environmental Services 

Sample Detc:r\pdoa 
Deacr\pdOIt de Maatru 

PETROECUADOR-TEXACO 
EaYiroluaeDtal AIIa_t 

. Hydrocarboal ':.' eo.ftadaai 
HWrocar"-," .... eo-ukIal 

(1)"" . m 

TECHNICAL REPORT 

!'oF 3 0(5 

. Other IJIorpIIics 
OtraIlaorpllJcaa '. 

(1\ . 

FWd SIte No. 0101: Gra. bJ IR M.......-e c,.nw., FrwJCyWde, ~=rSaIPbarl Brvaal~1 Fluoride 
Campo SIIIo Nummt AcdIe J GraD por IR B ..... pB au-... U1In au-... T.. AZIIh Branuue n.nu-o 

2 
2 
5 

BG 
1 

• 
BG 

FL84 

1 
2 
1 
I 

1 (dup.1) 
• (dup.1) 

1 .. ' . 

1 
"'1'" 

(uaI • ..,. ... ' C"') (1IIWICa) 

55.000.... .. ..... )::8.2 .':.:'. :: ..... ::::.:::. -:':" 
21,000 22.8 7.8 
42,000 :.25.8 

110 34.9 4.9 
2,SOO'. '. '.:.": '.'::.:26:;7): <. '-
2.700 21.5 

", 4SO..;:..)14.7</J:'5:2..H'\;:~. :.:.~-;::;;\h,:!': ·.;.i::,~,.· . ': .. ~ ... -. 
240.000 31.7 
11.000;.:; ;i))33;l,i:P\,:"..:i H/" '::+)1/ :r.:/;, -- .:':: ", ::"':: 

PH 
PH 
PH 
PH 
RM 
RM 
RM 
SA 
SA 
SA 
SA,· 
SA 
SA 
SA 
SA. 
SA 
SA' 

. SIC 
STC 
src . 

2 130.000 SO.l 6.3 0.37 4,593 cS 152 
. ... J ..' .8,700'//}'».4:;::: .it 6;i:?\iAn\h ;:'i:~::::/::T': :.:.~~ •.. }. ",.:,::.;;,} .. ::;.- .•.. :.:.: .... 

SA 
SA· 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA. 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 

STC 
5TH1 
STN. 
snn 
STNl 
snr:z. :. 
STNl 
SlS 

WW6 
1 
I 
8 
9 
11 
16 
21 
21 
15 
15 
21 
28 
34 
35 
J6 
J6 
]6. 

43 
46 
71 
77 

4 
.. 1 

1 
' .. ,". 3': . 

4 '. ··r 
1 
1 
1 
1 
:z 
1 
I 
1 
1 
1 
1 
1 
:z 
1 
I 
1 
1 
1 . 
:z 

':'3:"" . 

I 
1 
I 
1 

(1)- _ EPA '11.1, MoIIIOdo..-l.ioiI<1O 
(2)._~ •. 12 

72,000 27.5 
530.:); :' jtl, ,/;::"S.i:{;.;hM:\-..>:;:' 

9,300 20.0 
.: ....... '6.lOO' "·;\:F:'3&'J?,:·:.:/: ':;."::.:,..,:.::.,:,,.:'.:::' •.. :.-.. , : .. : ... :: .. ::., 

3,100 36.8 
. "':. 3.JOQ·';:)f:;2Ur.· :.: <~:;%n/ ::.-::,,' . .;.;:. 

2,800 37.5 7.3 0.051 3,703 660 
21.000.: ····:;36.,t? V" '"7" •. ::....~: 
230.000 23.1 
1.600(/(4tl?:(S;;}; ~.k\' :':'""::r\<;,~/:'i"" 

3S,OOO 23.9 
1,000: .... . . 37;0>:' 

2.600 17.7 
. 1,9OC). ".j}4l:1 .. {~- ..... ,. 

7,700 31.9 
11.000> .:·:;~7</···· -,":.' . 

39,000 36.9 
140.000:;':·.:.\ .: .. ;.: ..... :\, ...... 2...,'::/.:)::: .,:,:.:: ..... :... .-... ::.,.:':., ........... ,' .. .. 
2,700 40.5 
73,000 '·;23.1.. '-""':;,{,,;:.::::':.''':' '.': _ ..•. ,:,.::, .... .. : .... 

99,000 39.8 
.. 230.000.. 31.l 

_: ......... ; 
.:: .... . 

92,000 25.S 
. 150.000);:2U:: .' .• ~ 

21.000 IS.I 
. '44,000 : .. ' .. : :.: ,. ·/·:·::··'·l~!r..: 

9,500 40.0 
740::.:'" ,'. :. »;9'·, 

.. ;: ..... . 
':.-:--, .- -: ,-,' 

280 21.0 
460 35'.9 

.... _.: ... 

(l)· _ ~. AI'tIA'5OO, MoIIIOd DoIocIa I.ioiI ~.0l3;,...- EPA 305II...-o-liaa lJIIiI ~ ....... -APIL\ ~..- .--lJIIiI4: .. .. 
~-F_._o...-l.ilM<C ""-CONFlDENTIAL \ 

EPA·U.5.~"'-'-Y,I-' T_"'-IIrE_"U.lidW_lnIU~"'Wd PET 041064 ) 
w_~~u.s.~_'-Y.W"""I),c. 
MCJUIoFo - I.A. 19'71. _ <II 3ai ~ II1II MoIIIOd "'".,... C& 50L iki. 0... 
APHA· __ IIr""~"'W __ W_.I_. 1,.E4_,....ItIoMl~ A A G R A 
. .-,..-by--'" W' 

Earth & Environmental Group 

- CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

CA1069811 

CA1069811 



HBT AGRA Limited 
Engineering & Environmental Services 

PETROECUADOR-TEXACO 
Eavlroameatal AI ...... 

TECHNICAL HEPORT 

P 'Of! 

Sample Descripdoll .' . 
DeKripdOII de Maemu . 

SA 
SA 
SA 
SA 
SA 

78. 
86 
93 

N.. 0160-111. ~ 
N--. Acde,Gna par. B..u4 

1 2.200 '.' .. '. ]3;1. 
I 270,000 64.9 

·1 '1,200 ···"······'·· •• ·)1'; 
93 1 31,000 49.2 
,... 1 . . 530,000:"57,9 
,.. 3 760,000 36.8 
,., .' '·1 ...... . '. ·2PO,OOOi\·t6:0.( .. . 

100 I . 20,000 .... 35.5 
109... ··..1. 2.JOO ' .. 3.4:3,\: 
Be Sa 23 13.6 5.8 

SA 
SA. 
SA 
SA. 
SA 
SA. . 
SA 

Be ··,1 .. ' . ". :SOJ.»:z..~;?·.;':1Wi!g;::{· ~/ 
Be 1 140 26.3 5.7 

.' SSJ'., 
SSP 

. src) .. :. ..'.":'.1:: i·'··. ... . .·.·.·.2,700 i ····..~t:·;:;.;·k ::tl/:::ifi:;;;.······ 
SSP:'·,·, . 
SSP 
ssp, 
SSP 
SSI' .. 

src 1 2,400 20.4 
srC· 3 ...• llO '. ,·;·ilS3\> '.,." 
STC" 23,000 33.0 
STC '.! . . .••. G) ..;31:1';; 
$TN 1 6,800 37.6 

.. STN1·· ·'180. ......36.1: : .... 
5TH 3 2,100 45.2 

. STN4. . "'23,000 './r1.6.} 
STS 1 200 36.7 
51'S. 1 . 2, 100 .; ,4.;5> 
STS 3 6,100 15.9 

SSP 
SSP 
SSP 
$SF 

SSP 
$SF. 
SSP 
SSF 
SSP 
SSI' 
SSP 
SSF 
SSF 
$SF 
SSF 
SSF 
SSF 
SSF 
SSP 
SSF 
SSF 
$SF 

STS H4.. '480;00Cl> >.24.1' ····.7~?,},i::::··· 
STSW I 51,000 25.0 
STSW . : 1 990'\)5:5 
STSW 3 4,200 31.l 
S1'SW :. .. 8;JOO·iSU.: . 

WF 1 230,000 51.1 
AI 1 . 3,400'23.3 . 
Al" 1 5,900 35.1 
A43 1·' .,. «23.000<36.9 
A43 1 14,000 42.8 
MIl. . .94 . ". 39.-4 
A6I 2 1,500 45.6 
A6B 31,700' ......... '.' 4j.6. 
A4SB I 140,000 26.1 
BJ6 1 l.soo·.· il.3 . 
852 I 20,000 20.9 
851· I· 4,000 . ···,···:····43;4 .. •· 

(1)·_ EPA411.1.IoIoIIadO"-:" .... QI 

(1). - WcJC.oouuo '.12 

-:.:: ,.;.. .. 

- ;'" 

.... :: .. : -", :",':,-

... :' 
' .. -

:,.:,- .. '. 
~~< .:,'" : -: 

(l)._ C)oID. APHA4~ IoIoIIad~Uait~.~;~· EPAJ05O,_~Uait_ ..... ·APMA~ _~Uait4; 

,,"-.FUIion.aMIIIad~UmitqQ / CONT1DENTIAL 
EPA·U.S __ "..,.,..I_. T __ ... _.U.liI_lnIU05oo"'.... ( PET 041065 
w_ e-,-y R....-, U.s.~"""" "P<'7. w-.-. D.C \.. _ '_ 
~. I.A. 1m. 104aIoI .. Sail s....,.1IIII1oIoIIad Of ~ ca lac. IIai. 0.-. 
AI'IiA· __ ... dIo~"'W_IIIIIW_.I_. I"U ___ ~ 0 
'AaoI)w_by~LobL A G R A 

Earth & Env;ronmerttal Group 

CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

CA1069812 

CA1069812 
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HBT AGRA Limited 
Engmeering & Environmental Services 

Sample Detcriptloa 
DescripdOa de Muatru 

PETROECUADOR-TEXACO 
Eaviroameatal Auelmeat 

BydroariMHu Coimadoul 
mdrocarlloaea COIIftDIiaDaI 

(1) .. (2) 

TECHNICAL REPORT 

Pili 01' 

Other horpaJa 
Ocrot IIIorpalcos 

(3) 

FIeld SIte No. 014 GraIe bJ IR MoMmre C)anIde. rnellCyaaide., TotIil\ SIIlPburl Bromid:\ FlllOride 
Campo SIdo NWMI'O Acdte '1 Grua pol' IR HwnecbcI pH C1anurD, Ubre CIanura, Toal Azu1ft Br'IIIIIIU'O ~ 

(MI. drJ WI) ~) (1IIIWKal 

SSF BS9 
SSP 863 
SSF B64 
SSP· W 
SSF SP. 
SSP SPl 
SSJI' 6 
ssp.: .. ,.. 13 

SSF 831 
ssp. PL\6 
SSP n.ll 
VB .L·· 
VB ·i 

I 
1 
I 
1 
I 

. ::.:.l:·,"·:::::"· 
I 

···: ... ·L" • 1···· 

BG 
1':/( .. :.>.: 

1 

230,000 64.1 
n .000(:" ' •. ".25.1 .:.-._::.' 

4,100 33.8 S.S 
110,000. . .. ' ;31:& ?, 6.6;i 

170 22.9 
., .. 44.000T;,::·;ju \\,.;,;,'j,':;';;/' .. 

140,000 29.9 
.... : .5,400 ::::::::'::. ,::.,::27;6;:;:::: . 

190,000 20.S 
........ , .... l3o"g .\.{/.3fl>.' ::: ... :.:: .. ,.;,:;;: .• ,~>.;::;.;.:: 

130 29.9 .5.2 
.......... '··I~400:/.,~4:J .. ,., "'.' :';';;; :::\:·2:· 

11,000 23.0 ··,······,·'·'·'5.,..':·'··· 

·3227 <S 

:. .', 

3S,7SO <S 

·:yUS :::., .. , ..... J: ·'··.·m::,:\· E27:2}"'~'::::.::!'::<r,;,;;/,'.·:,') •. :: ~;:i( .•. ;::: .,:.';;;:' 
YUS 1 
YUS I 
YUS I 

. YUS 1· 
YUS BG 

l ..... 
1 

(1)·_ EPA411.1."-'-'''-<2111 
(1)._~4.ll 

700 26.6 

74 
., ... :. :.: :·460,:r·'·':· 

ISO 

2.5.3 
2S;ri ... 
2.5.0 4.8 

(J)- _ c:y.- - APIIA 4SOD. -.. ~ LiIIIIiI ~.025; s....-. EPA305Q. -.. ~ .... <», an.idIo. APIIA 4SOD. I.-.. ~ LiIIIIiI. 
~. F ...... MIIIIad 00I0cIIcIn LmI <C 

EPA- u.s. ~ _~. II •. T __ be......afSalidW_lnIU ca.af SaIid 
w_ Em.pxy ~ us. 1iII'Iir-"II_ ,,-, W-... D.c. 
~-J.A.197I'_ClllSoiI~_-"af....,... c..Saa.w.o.-APHA· __ blbo_afW __ W_I •. I7IoU ___ _ 

'~_""_LIIIo. 

-.: .... 

136 

160 
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HBT AGRA Limited TECHNICAL REPORT 

Engineering & Environmental Services 

Saaple De.mpdon 
o-ripd6n4e 

M_aru 

fleW I SIte I N .. 
C_ .. SltI.N_ 

4OIIJ1'I 

AU 
eN 
CN 
DU 
GU 

GU 
GU 

LA. 
LA. 
PO 
RM 
&4 
SA. 
SA. 
SA. 
L\ 
8A 

SSJ' 
SSP 
88J' 
88F 
88J' 
YB 

YU8 

DO 
BG 

I 
IG 
I 
J 

• 
IG 

&TN 
Z, 
ST 
BG 

are 
II'J'IIII 
II'J'IIIJ 
IG 
80 
IG 
are 
ST8 

IITIJW 
866 
all 
J 

80 

I 

a 
z 
J 
I 

a 
2 
J 

I 
J 

J 
s
I 

J 

.. 
J 

<0.00) I <uoo) 

<U.OOJ 

SUlO lOS <U.I 
liUoDi40 .• ...,., 

PETROECUADOR-TEXACO 
Environmental Allamcnt 

=~"(i·· 
'I 

:::/:. 

<I <I 

<U.S III !III 12 n 41,S40 III ,., 210 

10:I,.,jl9'~JO\Ji.iJO .71. >]45. 120 
22,050 In <U I <U., I,m 2J <S 21 154 )J ",10 101 <S 

,,... Co., ..,.~ "':'f~ .. ai:tu.4911 '10 .'10 PI ~ 
IIdO,IIGO 61 <0.1 <0.' '1.00 15 <S 1 11.710 n 1110 II <S 
:!i.'sO ' .. 5 ...0.1 4.; •.••••...• J.S .• • ·.z( , .c:; ..•....•. l:t ........m. • ~ .. SO. c$ 

4' 
4!1 

14 

~ 
I 

12 

291 116 

·Mi •. ldO 
29 
J) 

III 
flO 
.1 
III 

1,410 171 

no '. l.no 
1110 21 

8IIJ 22 
0011 OOSO 0021 <S 14,100" 59.10 0.10 <U.'O 0 0 12 .• 0 JO II.]· I2,SOO" po 9110 so.· <so II· !III. 210" <SO" 

0.010 0.041 0.021. 15.9 44UDD 1St Co. I cO., 1no' . n. 1.2 .• '. :50.' ]Q,14O •. » .. S.4QO . :no .., II no I,JOG' UIIO 

1:to,)OO 17' <U.I <O.S 41110 II 6 24 1.,1110 49 '.640 2» <S , '10 1,500 'lO 
<o.olll.ClIl4 o.on 21 .• ··euooll4 !iO.I·;<Oj ··".oiiI1 .•... ·.·.·C3I·.j>7~10 •. ,j .. ··.·2i)Qiii··cs···.·.·.··· 44· I. 2J 

62,610 19 <0.1 1.0 90 lOS .. JI 411.1:10 III 45Z 210 <S 12 211 211 24 

0.005 o.m 0.114 u.o :~_:no.I.~. l.ijOi##s'./S2.4JU .ii~G;~<!S U i;MIi toi l.no ""10 ,. <0.1 <0, 1.100 14 lO 44 2UIIO 51 1.110 'lS <S U Il1O IlD 210 

00050.052 o.02D~i;e;.itO ·.J,O .... i;:I"~·/.,<I~ri2j,iJci·.t ~-~ Ifi.criO •• $lci In 
1,010 ,. <0.1 <05 m , <S 9 9,1» U USO IlD <S 10 196 lIIJ I 

;.liD II .cO.l'~"\I •• } ;~..J\ 11ID1I,"I~ .. 1ll1:o:s Ii •.. 194 .' 1QS I' 

99.050 I,OlD <0.1 1.0 150 26 lD 17 41,lSO II 2,1110 1.210 <S 19 1,2» 100 140 
100.4111 'UOc;u ..• <O.S ·>l.~· .' . 21.· •.•. ·a.t·· .•. ·.,to .... 4;l.4io i., ... 2,110540 c:S.,. 21 j,2lO . 1J4. ,., 

0.001 0 Zli 0020 III 7,j(DQ 210 <U.I <0.' '2,,410 10 6 lD 22,210 0 1.1110 210 <S 22 240 270 .,900 

0010 0.022 0 171 

0.005 <0.003 0.024 

IO.,OJO 410. ..1 <CO., .•....• ~ .... ... n ••.. u .1J ................. J..410 '. ,,,. <S 11 1,940' 160 m 
40.1 ,,040 100 

'.11 2lO,900.' 100 

<0.1 <0.5 1.)10 21 21 59 n,m " ','90 

<CO.I ". > ~( 'M,I2tt...I'. '. .IS.III n;ssci .'. $lID.' 4.110 

4lD 

J\JO 

21,6110 

47.4110 

240 <0.1 <0.' 2,,110 IJ II 14 21,)60 n '.s1O IlD 
.., .1",0 ' .. '.' ,; 71 . co.L i.o.hoii < tJ ........ ' 'IS .. ·ij 37.llD 

<S 

<S 

lS 

2i 
,SO 

SIlO 

<S 11 210 

4;S II . 161 

1144 

no 
100 

1.440 
912 49 

lOS 'JS' 

(.)·_EPAlIlO 
..-.. EPA.UI.~_"-'.I" T .......... 'd_O( .... W ... lnIE4om.O(IoIiIIW-~~!J· !=.L -" '.~,\!!~l).c. 

'i:lbl·ANboio~"'N ...... LoI>o. ~ 
mZ • 
-12] Report .me-a by:T1 . Ern ~ \. . . 
Ot:::J C\!\l a, ~ QI'(~ P'yuId LeBlanc:, M. Sc. 

Mauaer 
~ m Mario Enlpnd 

" 21 

110 

14$ 

<I 

<10 41 51 

140 110 315 

<10 <S 27 

-'110 42 51 
<10'" 41.'· SJ ,. 

14 61 14 
<10 4) 51 

",'0 41 21 . 

lS 125 4' 
132 1)4 .,2 

91 110 117 

21 .1 • 
<\0 JO 4' 

<10 U 51 
162 140 III 

2:J III 11' 
)6 4P 17 

41 160 P7 

29 ." 16 

52 60 714 

45 41 III 

I' 74 SI 

~ Z QNQC Compliance o 0 -I En . ._ ... -~--}> mI-<. ",rDllJ'Dcn ........ ,,- Eaw-mcmla/ ScMc:a 

~AGRA J ..... -..I)::>, 

° (J) 
ill 
(Xl 

.j:>.. 

" -
•• AU S.I".pl~'i Will ~ n,~pUSCd A.hpi 30 Oay~ r 01lu-.1119 -"'"'yS''' Please COIll.act 'ne lab II YOu R~u.,e AOd.Ilun.j Semple SIQfollgt' "illC 

IS"""II~S 1)"", .... 0 Il;)I.\,do,,~ Woll Br Helulll~d 111 Iht: ell"lll AI 'he-If 0 ... " E .prllV 0, o.s,,~.al Will a. A"."~'·· -
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HBT AGRA Limited TECHNICAL REPORT 
Engmeeflng & Environmental Services 

PETROECUADOR.TEXACO 
lDriroJUDeDtaJ Assesmea« 

Field 
Campo 

SuJpIe ~pdciO .. :. 
J)esutpd6a. de MaaIns' 

I 
Site 
Sitio I Na. 

Numerv 

STC am 
. ~'<"\BB2 

1 TP1 

24.5 
. "'.'::'Z6;j:" 

B6 26.5 

AU 
AU. 
LA 
GU . srt· ··.··.·{IIIU:: . ' .. ,. '::::j)l;~:;( . . 
LA n TP1 82 38.6 
• • ". . '. IJTIIl '., ...••.. ' ... ,.,,.; .. \: ·.i.i.: .. '.;.· .•. ··.:.Tn.' ... : ... , •.. ' ... : .. , ..... , .......•.. ,:,.,.< ,""",:." ::,.,::.::",:.".,:·,,,;:ftil.,.,. '.:.:..... . .... : ·::···"",:··':"::~'7'''' ,.,.:'.: .... ,:':':::'.:::,'.:';:.:\:'::""":) "".'":::"',.:::.:'::: .. ::::.:.::-- ... : ... :: ••.. :: ... <):::.,~ •.. ; ... ' .•.•.. ,. 
LA STN TPl 47 32.6 
'i.e.:.':.. .'. · ... ,.: .. ·.m.T} '<}iB.BlL ;,.:.1';:{!¥·g:::;:;;~¥;;?:.:: .• · .• · .. ·· •• ·.·:·:;'.:)~i:/;r·' 
AU STS sa 120 25.0 

.. ' AU:·" . ··X.:.1.\ .••• '·'X·\,::' iSiJi:?i::>i:i/::::;mgj1;)~'F;:·"E:?:{ :)'>:)T:;::?2t~·\::· 
AU 7 sa S3 20.1 

CON.',' :' ·/';r·:: s:rc;+::: ?:;': iIiiDC/,,[:,(;;;;t,m@'.'::::l:t:;r: '.;:',; ..i::·~?:?'::·:":··':· 
CON STC BB2 130 21.4 

.. :. U:' ·:'··;:sTC>:':::::i::VJ"llt;::·:.'.n:},~;:m>·:~:e:L?/T:;;>'.;::r~~g:';jT ' ..... 
LA STC BB2 3]00 24.0 

. : ssv:·:· .: .• ,i; ••.•• ,.sr¢'i~::::ii:n~:;:;,.; •• ,':} t{@m:j:;J~?I,!;:j;:';.i.;;:H::g:F:mj;::l.t .• imF:;r:L ;: 
SSF STC TPlUM 220 42.3 

.. SSP.) ·:: .. ~r:F.::,:::::::,;tP,l,t:.;S'\:'.:;:r;:.:I'X\;J~~::.:;>'i::;Tt%\:f::~~i'r t·?" . 
SSF STN TPI 31 20.5 

. ., ... . :, ••.••..• '.,.:. 86fx.r\ •• ;\/T.PI} .;::;~(:n ::ii:i.L:¢t{;·)·;/ ;:<:T:;;:t.Qjt :: ...... : .. 
ssr AG TPI 99 36.3 
ssr,.:' •.... :··'Aa.n;:.{:U;;f)~} .:'L::; .•• :·;;);: .i'lh§ti40i: :.::: \;;; ........... :ii:3J4!"»:' 
ssr S7 m 17000 37.0 
$SF . . . . S7.\<t:Ylm.(·· ····;'~,I50;;.·:':4'i,S:;:;; :...... . 
ssr 71 TPI 260 39.6 
SSJ' . " .• .11, .' .·.·.·::,.;m •• >'·· ··············T·;~StO:r: ·····",····ri'ii38;s'fX· 
AG ,mioo 38.5 
AG . 
AG 
AG .. 

ssr 
SSP 
ssr 
SA· 
SA 

.. • .. ·· •. ··· ... · •. f)./.)\: •. ::'m: /i?;/: .. ·( "'.; .. :.,.;;':~l):.t:::, .t:;Y.E:. ·.·.··.i'l::·21~7::;:·i\ ..• ·• 
J TPI 1700 26.9 

. ····R \\): .• :::.~.:::: ;;;;:::.,/:, }rYtJ~Lii;jj:;T: .·.·.··.·.;.·:\(::;~I::;;'·;.:;:, . 
II TPI 42 17.9 

.• ~< ···i)/TPi:<····· ·['~l~},..;L..J:::56:iJ:\ 
STS TPI 1 BOO 41.l 
S'I't;.\:::F.1'Pl·.·: .. '. ·:.r!;:J30'/; :7);, ,:,i(14.:;) . 
STC STP3 7S 34.6 

' ... ~'.:. 'Tn'" :n:::;'}l::~41()/ji:':··';.212.:,': '.. ....... . 
7S TP1 ]30 38.9 

"'18)(," ;.,. mi·· ...;: t)':\::i:.!a~:;.;i/::'.3S~7} 
STNI TPI 2100 39.] 

Esrth & Environmental GroUD - -- "L- ~ 
/ CONFIDENTIA 

PET 041068 

CONFIDENYIALTREATMENT REQ-UESTED 
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CA1069815 

CA1069815 
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HBT AGRA Limited TECHNICAL REPORT 
Engineering & Environmental Services 

PETROECUADOR-TEXACO 
Eavironmeatal AssessmeDt 

~~~,.' 
DeIcrIpd6-dellileltru '. 

SIte 
Sitio 

No.. 
NIIIDCI'4J 

011 ad Grase b,. IR 
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APPENDIXH 

GEOWGIC TEST PIT AND BORING WGS 

rcoNfiDENTIAl 
. PEl 041075 

OAGRA 
Earth & Environmental Group 

CONFIDENTIAL TREATMENT REQUESTED CA1069822 
SDNY - 04 CIV 8378 

CA1069822 
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Petroecuador 
June 29, 1993 

Depth (mete!'ll 

TESI PII LOGS 

Material. Encountered 

O~287 
Page 1 

1 
I 
I Shushufindi Estleion Central CSSF-SIC) 

lest Pit No.1 

1 
I~' 

I r. 

11' 
I i~ 

~ 

I·; 
1-1 
I'~ 

1-
I~ 

11 
1-4 
I: 
I 

o - 1.4 

1.4 - 3.7 

3.7 - 3.8 

Test PH No.2 

o - 0.9 

0.9 - 1.5 

1.5 - 3.2 

lest Pit NO.3 

o - 1.5 

1.5 - 1.9 

1.9 - 2.3 

Pejzometer MW-l 

o - 1.5 

1.5 . 1.9 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Stiff, moist, moderately plastic, dark brown, silty CLAY. Carbon layer at 0.3 
meters. color change to mottled dark brown and gray at 0.6 meters. 

Stiff, moist, gray, silty SAND with strong petroleum odor. 

Medium dense, saturated, gray, fine to medium grained, well sorted, SAND. 
Groundwater with heavy sheen Infiltrating into test pit at 3.6 meters. 

Loose, moist, gray, medium grained SAND with Gravel and Cobbles. 

Hard, damp, reddish brown, cemented fine to medium grained SAND. 

Medium dense, moist to wet, unconsolidated fine to medium SAND. Sand 
becomes coarser at 2.1 meters. Groundwater InfItratIng test pit at 2.7 
meters. Slight sheen noted on the groundWater. Soil sample SSF-$IC-TP2 
collided at 2.4 meters. Water sample SSF-STC-IP2 collected from 
excavation. 

Medium stiff, moist, brown, plastic silty ClAY. Color change to dark brown 
at 1.1 meters. 

Medium stiff, wet, dark brown, silty CLAY with sand. 

Medium dense, saturated, fine to medium grained, silty SAND. 
Groundwater infiltrating test pit at 2.0 meters. No sheen or product noted 
on groundwater. Soil sample SSF-sTC-TP3 collected at 2.4 meters. Water 
sample SSF-STC-IP2 collected from test pit. 

Medium stiff, moist, brown, plastic silty CLAY. Color change to dark brown 
at 1.0 meters. 

Medium stiff, wet, dark brown. sIty CLAY with sand. 

(~ CONFIDENTIAL 
PET 041076 

CA1069823 

CA1069823 



Petroecuador 
June 29, 1993 

1.9 . 2.0 

O~87 
Page 2 

Medium dense, saturated, silty SAND. Static water level in Peizometer at 
0.942 meters from top of casing. Two inch PVC pipe used for casing. 
Casing slotted from 1.7 to 2.0 meters. No sand or gravel filter pack used. 
Water sample SSF-$TC-MW1 collected from peizometer. 

Shushufindi Es1acion Norte (SSF-STN) 
Test Pit No.1 

a . 2.0 

2.0 • 2.6 

2.6 . 2.8 

Test Pit No.2 

a . 0.3 

0.3 - 2.8 

Stiff, damp, dark brown, Cayey SILT. Low plasticity. 

Ferruginous hard pan layer. Hard, damp, reddish brown, cemented sandy 
SILT. The hard pan layer is fractured. 

Unconsolidated dense, gray, fine grained SAND. No grOUndwater 
encountered. Sample SSF-sTN-TP1 collected at 2.6 meters. 

Stiff. reddish brown, damp 10 moist, silt CLAY. 

StIff, gray, fractured ClAY. Crude aD contamination notEd at 0.3 meters. 
G10bUes of aU concentrated In fractures and root holes. HoB sample SSF· 
STN-TP2 collected from lest pit at 2.0 meters. 

Shuthuflncli EttIcion Sur lSSf=STS) 
Tnt pnNo.l 

a - 0.35 

0.35 - 3.5 

Medium grained SAND and GRAVEL Perched groundwater at 0.35 meters. 

Stiff, black, plastic, sIty ClAY. Color changes to brown at 0.7 meters. Soil 
sample SSF-sTS-TP1 collected at 3.5 meters. 

Shu.huflndl Eltlclon Sur-Qat. ISSF-STSWl 
Test Pit No, 1 

o • 0.05 

0.05 - 2.1 

2.1 • 3.1 

3.1 - 3.6 

Test Pit No.2 

o - 2.0 

2.0 . 3.0 

Black Tar. 

Brown, moderately plastic, sIty CLAY. 

Brown, moist. sandy SILT. 

Gray, wet, sBty SAND. Groundwater level at 3.24 meter.s below ground 
surface. Water sample SSF-sTSW·TPl collected from test pit. 

Brown, moderately plastic, sBty CLAY. 

Mottled brown, plastic. clayey SILT with iron concretions. 
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CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069824 

CA1069824 
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Petroecuador 
June 29,1993 

3.0 - 3.6 

Test Pit No.3 

o - 0.3 

0.3 - 3.0 

Shu.huflndl Pom A43 
Test Pit No.1 

o - 0.46 

0.46 - 0.84 

0.84 - 1.7 

1.7 - 3.24 

Test Pit No.2 

o - 0.9 

0.9 - 2.0 

2.0 • 2.4 

Shulhufindl pozo 886 
Test Pit No.1 

a . O.S 

0.6 • 2.7 

Test Pit NO.2 

o . 0.27 

0.27 - 1.6 

1.6 • 3.0 

CONFIDENTIAL TREAT-MENT REQUESTED 
SONY - 04 CIV 8378 

0,£287 
Page 3 

Brown, wet, silty SAND. Groundwater encountered In test pit. Water 
sample SSF-$TSW·TP2 collected from test pit. 

Medium sand and gravel FILL 

Reddish brown silty ClAY. Visibly contaminated soil noted between 1.0 
and 3.0 meters. Water sample SSF-$TSW·TP3 collected from test pit . 

Medium Sand and Gravel ALL 

Gray SAND wtth petroleum odor. 

Reddish brown. sIty ClAY. 

Ferruginous hard pan. Hard. moist to wet. cemented fine SAND. No 
groundwater InfIUated test pit. Soi sample SSF-43-TPl collected at 3.04 
meters. 

Medium sand and gravel ALL 

Moist. reddish brown. silty CLAY. Soil sample SSF-43-TP2 collected at 2.0 
meters. 

Ferruginous hard pan. Hard cemented fine to medium grained SAND. 

Medium Sand and Gravel FILL Perched groundwater In fBI. 

Stiff, moist, reddish brown sit)' CLAY. Becomes mottled reddish brown and 
greenish brown with greater depth in test pit. Water sample SSF-66-TP1 
collected from test pit. 

Wet. sandy gravel ALL 

Stift. damp. reddish brown. plastic sIty ClAY. Color changes to gray at 1.2 
meters. 

Reddish brown CLAY. 
TONFIDENTIA'L 

. PET 041078 

CA1069825 

CA1069825 



Petroecuador 
June 29. 1993 

Shushuflndl Pozo 871 
Test Pit No.1 

o - 0.58 

0.58 - 2.7 

Test Pit No.2 

o - 0.38 

0.38 - 2.0 

Shushuflndl pozo 857 
Test Pit No.1 

o - 0.4 

0.4 - 0.5 

0.5 • 2.7 

Test Pit No.2 

o - 0.34 

0.34 • 3.0 

Test Pit No.3 

o - 0.33 

0.33 • 3.0 

Shushuflndl pozo A 13 
Test Pit NO.1 

o . 0.4 

0.4 • 3.0 

0-8287 
. Page 4 

Medium Sand and Gravel FILL Perched groundwater in fill. 

Medium stiff to stiff. moist. plastic. reddish brown silty ClJ\Y. Soil sample 
SSF-71·TPl collected at 2.7 meters. Crude oil in fractures in clay above 1.6 
meters. Color changes to mottled brown at 2.6 meters. 

Silty sand. ALL 

Reddish brown. fractured silty ClJ\Y. Becomes less plclstic with greater 
depth. SoD sample SFF-71-TP2 collected at 1.2 meters. Water sample 
collected from test pit. 

Medium sity sand FILL 

Medium SAND with gravel and cobbles. Petroleum odor nl)ted. 

Stiff. sIty ClAY with crude oK in fractures. Iron concretiolns at 2.6 meters. 
Sol sample SSF-S7·TPl collected at 2.7 meters. 

Medium sand with gravel and cobbles. FILL 

Dark gray sity CLAY with very strong petroleum odor. Soil sample SSF-S7-
TP2 cotlected at 2.7 meters. 

Medium sand with gravel. FILL 

Reddish brown sBty ClAY. Crude oU noted in fractures in the clay below 
1.0 meters. 

Fine to medium sand and gravel FILL Wood debris at base of fill. Perched 
groundwater In fBI at 0.' meters. 

Mottled red and gray. very stiff. damp. low plasticity. silty CLAY. Soil 
sample SSF·13·TP1 collected at 3.0 meters. 

(' CONFIDENTiAL 
"- PET 041079 

-
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CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 
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Petroecuador 
June 29, 1993 

Test Pit No.2 

o - 0.5 

0.4 - 3.1 

3.1 - 3.5 

Shulhuflndi Pozo A67 
Tnt Pit No.1 

a ' 0.5 

0.5 ' 3.6 

Tnt Ptt No, 2 

o ' 0.5 

0.5 ' 3.5 

Tnt Pit No.3 

o ,0.4 

0.4 ' 3.4 

Aqua Rico Pozo 3 
Tnt Pit No.1 

o ' 0.36 

0.36 ' 2.38 

2.38 ' 2.6 

2.6 - 2.7 

Test Pit No.2 

a ' 0.35 

0.35 ' 1.0 

Medium sand and gravel FILL 

O~287 

PageS 

Mottled red and gray, very stiff, moist to very moist, moderate plasticity, 
silty CLAY. 

Mottled brown, stiff, wet, plastic, CLAY. 

Medium sand and gravel ALL Perched groundwater in fill. 

Black. moist, low plasticity, sity CLAY. Color changes to brown at 0.9 
meters. Soil sample SSF=67,TP1 collected at 3.6 meters. 

Medium sand and gravel ALL Perched groundwater In fill. 

Brown to light brown sIty CLAY. Pebbles within the clay at 3.0 meters. 

Medium sand and gravel FILL Wood debris at base of fill. Perched 
groundwater In fill. 

Black sity CLAY. Color changes to brown at 1.3 meters. 

Medium sand and gravel ALL Perched groundwater In fill. Petroleum 
sheen on the groundwater. 

Dark brown, sIty CLAY. P8IrOIeum odor noted in soD al 2.0 meters. Soil 
sample AG9-TP1 collected at 2.0 meters. 

Ferruginous hard pan. Hard, cemented fine SAND. 

Unconsolidated, fine to medium grained SAND. Slight petroleum odor 
noted In sand. Water sample AG9-TP1 collected from tesl pit. 

Sandy gravel ALL 

Brown to gray silty CLAY. Groundwater with a heavy sheen encountered at 
0.84 meters. Water sample AG9-TP2 collected from test pit. 

rCONFIDENflAL 
" PET 041080 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069827 

CA1069827 



Petroecuador 
June 29. 1993 

Test Pit No.3 

a - 0.37 

0.37 - 2.5 

Agua Rico Pozo 9 
Test Pit NO.1 

o - 0.5 

0.5 - 2.0 

2.0 - 3.0 

Tut Pit No. 2 

o - 0.58 

0.58 - 2.7 

Aqua Rico Pozo 10 
Test Pit NO.1 

o - 0.26 

0.26 - 2.54 

2.54 - 2.7 

Test Pit No.2 

o ·0.4 

0.4 • 1.0 

1.0 - 3.0 

3.0 • 3.1 

I 
O-<i287 I 
Page 6 

I 
I 

Sand and gravel FILL 

Dark gray silty CLAY with a strong petroleum odor and visible crude 011 in I 
fractures. Oil flowing imo hole at 1 .8 meters. 

Fine sand and gravel FILL 

Brown silty CLAY. Evidence of petroleum contamination noted in soil. 
Groundwater infiltrated test pit at 2.5 meters. Heavy sheen noted on 
groundwater. 

Mottled brown clayey SILT. SoU sample AG-9-TP 1 coIl~:ted at 3.0 meters. 

Sandy gravel FILL Logs at base of fBI. 

Dark brown silty CLAY. Color change to light brown at 1.84 meters. 
Collected soi sample AG9-TP2 at 1.0 meter. Groundwater infiltrated test 
pit. Water sample AG9-TP2 collected from test pit. 

Medium sand and gravel FILL 

Brown sIty CLAY. Color change to light brown at 1.06 mj!ters. 

Unconsolidated. well sorted. medium grained SAN I). Groundwater 
Infiltrated test pit at 2.54 meters. Water Sample AG10-lPl collected from 
test pit. 

Sandy gravel FILL 

Brown sIty ClAY. 

Brown, wet, clayey SILT with fine sand layers. Groundwaiter infiltrating test 
pit at 2.0 meters. 

Mottled brDINn, saturated SILT. Soft sample AG·l0·TP.:1~ collected at 3.0 
meters. 

I 
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I 
I 
I 
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CA1069828 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 
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Petroecuador 
June 29. 1993 

Test Pit No.3 

o - 0.4 

0.4 - 1.75 

1.75 . 2.7 

2.7 • 3.0 

Sacha Eltaclon Central 
Test Pit No.1 

a ·0.5 

0.5 . 1.3 

1.3 • 2.3 

2.3 • 4.4 

Tnt Pit Nq. 2 

o . 0.3 . 

0.3 . 0.4 

0.4 • 1.1 

1.1 • 1.8 

1.8 • 3.8 

Tell Pit No.3 

o • 0.6 

0.6 . 1.2 

1.2 • 3.0 

3.0 . 4.5 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

Sand and gravel FILL 

0-<5287 
Page 7 

Brown. very plastic silty CLAY. Groundwater infiltrating the cavity at 1.75 
meters at a fast rate. 

Sandy SILT with Oay. 

Brown SILT. Groundwater Infiltrating from multiple zones within silt. Water 
sample AG 1 0-TP3 collected from test pit. 

Organic rich. dark brown top soD. 

Dark brown sIIy ClAY. 

Ferruginous hard pan. Reddish brown. hard. cemented fine sand. 

Gray, unconsolidated, saturated. medium grained SAND. A sma/I quantity 
of groundwater Infttrating test pit at 3.4 meters. 

OrganIc rich, dark brown topsoil. 

Medium SAND with cobbles. 

Dar1c reddish brown. moist to wet. sDty CLAY. 

Ferruginous hard pan. Hard cemented fine SAND. Water sample SA-STC
TP2 collected from test pit. 

Gray, unconsolidated, saturated. medium grained SAND. Groundwater 
encountered at 2.9 meters. 

Dark brown silty CLAY. 

Ferruginous hard pan. 

Gray medium grained SAND. 

Reddish brown. wet. plastic. fine sandy CLAY with weathered rock 
fragments. 

/ CONFIDtNlfAl 
, PET 041082 

-
CA1069829 

CA1069829 



Petroecuador 
June 29, 1993 

4.5 - 5.0 

Sacha Estacion Sur 
Test Pit No.1 

o . 1.6 

1.6 • 3.8 

Test Pit No.2 

o - 0.2 

0.2 . 3.0 

Peizometer MW-1 

o - 1.6 

Slchl Eltlc10n Norte 1 
Test Pit No.1 

o . 2.2 

2.2 • 4.6 

Test Pit No.2 

o . 0.3 

0.3 • 0.4 

0.4 • 0.8 

0.8 • 3.15 

3.15 • 4.3 

O~287 
Page 8 

Reddish brown, cemented medium SAND. No groundwater encountered in 
test pit. Soil sample SA·STC·TP3 collected at 5.0 meters. 

Brown, moist, plastic, silty CLAY. Becomes saturated at 1.0 nneters. Water 
Infiltrating the test pit at a fast rate. 

Mottled reddish brown and gray silty CLAY. Water sampiEI SA-STS-TPl 
collected from test pit. 

Black silty CLAY with cobbles. Petroleum odor noted in son. 

Reddish brown silty CLAY. Color change to dark grayish brown at 1.5 
meters. Collected sol sample SA-STS-TP2 at '.0 meter. 

Brown. moist, stiH. ClAY. Becomes wet at 0.8 meters .Ind becomes 
saturated at 1.5 meters. Color change to mottled reddish brl::Mn and gray 
1.6 meters. Static water level in PeiZometer at 0.600 meters from bottom 01 
peizometer. Two inch PVC pipe used for casing. Casing slottl9d from 1.3 to 
'.6 meters. No sand or gravel flter pack used. Water sample SA·STS-MWl 
collected from peizometer. 

Dark gray to black sIty CLAY. Medium sand FILL and discclrcled drum in 
portion of the test pit. 

Brown. moist sIty CLAY. Crude au noted in fractures and root holes 
between 3.2 and 4.6 meters. No groundwater encountered in test pit. Soil 
sample SA-STN1·TP1 collected at 3.5 meters. 

Topsol. 

Sandy Sit with blocky texture. 

Dark gray sIty SAND. 

Brown. moist. moderately plastic. fine sandy CLAY. 

Dark reddish brown silty CLAY. 

'CONFIDENTIAL 
PET 041083 
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Petroecuador 
June 29,1993 

4.3 . 4.8 

Sacha Pozo 75 
Test Pit No.1 

o . 0.4 

0.4 . 1.9 

1.9 - 3.3 

3.3 . 3.5 

SICha Pazo 94 
HInd Auger Boring BH-1 

o • 0.3 

0.3 - 0.6 

0.6 . 1.5 

1.5 . 1.7 

1.7 • 3.2 

Sacha pozo 103 
P,lzometer MW-l 

o . 2.7 

2.7 • 3.2 

AuCi EltlcIon Central 
Pelzomtter MW-1 

o . 0.1 

0.1 - 1.2 

0-6287 
Page 9 

Mottled reddish brown and gray silty fine SAND. Water infiltrating test pit at 
4.5 meters. Water sample SA-5TN1·TP2 collected from test pit. 

Fine grained sand RU. with petroleum odor. Logs at the base of fill. 

Dark grayish brown, stiff, plastic, moist silty ClAY. Color changes to 
reddish brown at 0.8 meters. Soil sample SA-75-TPl collected at 1.0 meter. 

Cemented fine SAND. 

Reddish brown sitty ~Y 

Sand and gravel ALL 

Gray medium sand RLL Perched groundwater within fill. 

Dark brcNm sIty ClAY. 

Dark gray saturated SILT. 

light brcNm sIty CLAY. Water sample SA94-BH1 collected from boring. 

Reddish brown, moist to wet. plastic, silty CLAY. Color changes to dark 
brown at 1.0 meters. 

Dark gray, saturated, medium grained sSty SAND. StatIc water level in 
Pelzometer at 0.275 from bottom at pelzometer. Two inch PVC pipe used 
for casing. CuIng slotted from 2.9 to 3.2 meters. No sanc:J or gravel filter 
pack used. Water sample SAl03-MWt collected from peizometer. 

Grayish brown, fine SAND. 

Reddish brcNm sIty CLAY. Becomes saturated at 0.2 meters. Static water 
level in Peizometer at 0.890 from bottom at pe!zometar. Two Inch PVC pipe 
used for casing. Casing s10ued from 0.9 to 1.2 meters. No sanc:J or gravel 
filter pack used. Water sample AU-STC-MWl collected from peizometer. 

(UJNFIDtNTIAL < PET 041084 
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Petroecuador 0-6287 
June 29, 1993 Page 10 

HInd Auger Boring BH-2 

a - 2.7 Mottled red and gray, moist sandy clay FILL Soil sample AU-S'rC-BH2 
collected at 2.5 meters. 

2.7 - 3.2 Gray, moist clayey sand FILL No groundwater encountered. Soil sample 
AU-STC-BH2 collected at 3.2 meters. 

HlneI Auger Boring BH·3 

a - 0.8 Dark red and gray, moist silty CLAY. 

0.8 - 1.2 Gray,sandyCLAY. Becomes wet at 1.0 meters. 

1.2 - 1.6 Reddish brown silty CLAY. SoU sample AU-STC-BH3 coIlecteci at 1.5 
meters. 

Auca Eatallon Sur 
HInd Auger Boring BH-l 

a - 2.2 Light red and gray, moist. sIty SAND. Moderate petroleum odor noted. 
Color change to yellowish brown at 0.7 meters. Soil sample AU~iTs-eHl 
collected at 2.2 meters. 

2.2 - 2.3 Reddish brown, moist, sIty SAND with clay. 

Hanel Auger Boring BH-2 

o -' 0.3 Red, saturated, CLAY. Water flowing from seep In embankment. 

0.3 - 0.5 Moist. gray sandy CLAY. Soil sample AU-STS-SSl collect at 0.3 meters. 
Water sample AU-STS-SSl collected from seep near boring. 

Auca Pozo7 
Soil Profile In Trench 

a - 0.6 Black, sandy gravel ALL Hydrocarbon odor noted In fill. 

0.6 - 1.0 Reddish brown and gray silty CLAY. Soil sample AU-7-SS1 collected at 1.0 
meters, sample AU-7-SS2 collected at 0.6 meters just below contac:t with fill. 

Cononaco Estacion Central 
Hend Auger Boring BH-l 

o - 0.3 Ught brown clayey SAND. 

0.3 - 0.9 Mottled light brown and gray, plastic, moist to wet sandy ClJ"Y. Soil 
sample CON-STC-BHl collected at 0.8 feet Refusal at 0.9 feet. 
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Petroecuador 
June 29. 1993 

Hand Auger Boring BH-2 

o - 3.0 

lJIga Agno Eltaclan Central 
Hand Auger Boring BH-1 

o - 0.75 

0.75 - 2.2 

2.2 - 2.4 

Hand Auger Boring BH-2 

o . 0.1 

0.1 - 0.7 

0.7 - 2.2 

2.2 - 2.3 

Laqa Aqrto Eltaclan Non. 
Tnt Pit No.1 

o - 0.3 

0.3 - 1.5 

1.5 - 2.55 

2.55 - 4.5 

Test Pit No.2 

o - 3.2 

CONFIDENTIAL TREATMENT REQUESTED 
SDNY - 04 CIV 8378 

O-{)287 
Page 11 

Reddish brown, moist. moderately plastic silty CLAY. Soil sample CON
STC-BH2 collected at 2.8 meters. 

Mottled dark brown and red, stiff, plastic, damp to moist silty Clay FILL. 

Gray Sandy clay FILL 

Buried top sol horizon. Mat of roots, decayed grass, and wood debris 
encountered. Relusal at 2.4 feet. Composite soil sample LA-5TC-BH1 
collected from between 0.75 and 2.4 meters . 

Dark gray medium SAND. 

Red, moist, plastic s8ty clay FILL 

Gray fine grained sity sand FILL Black ash streaks within sand. SoU 
sample LA-sTC-SH2 collected at 1.0 meter. 

Sandy SILT with clay. 

Gray medium sand with cobbles - FILL. Logs at the base of fill. 

Reddish brown to gray sIty CLAY. Black organic or oUy layer at 0.75 
meters. 

Gray, cemented, medium grained sDty SAND. Sity clay layers in sand 
between 1.7 and 2.55 meters. 

Reddish brown, plastic, moisI, sBty CLAY. Thin lense of petroleum 
hydrocarbon contamination at 2.8 meters. Color change to dark brown at 
4.1 meters. Sol sample LA-sTN-TP1 collected at 4.5 meters. Groundwater 
seeping Into test pit at 2.8 meters. 

Reddish brown sIty clay FILL. Color change to dark broYm at 0.45 meters 
and dark yellowish brown at 2.0 meters. Tree trunks and roots noted at 
between 2.0 and 3.2 meters. Groundwater encountered at 3.0 meters. So~ 
sample LA-STN-TP2 collected at 3.2 meters. 

• 
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Petroecuador 
June 29. 1993 

Lago Agrio Pozo 1 
Test Pit NO.1 

o . 0.3 

0.3 • 1.0 

1.0 . 1.8 

1.8 . 1.9 

1.9 • 4.0 

Lago Agrio Pozo 32 
Test Pit No.1 

o . 0.5 

0.5 • 1.2 

1.2 • 1.6 

1.6 • 2.3 

Guanta EstaJlon 
Hand Auger Boring No.1 

o . 2.4 

Gray medium grained sard with cobbles· FILL 

Gray fine SAND 

Reddish brown and gray sRty CLAY with blocky structure. 

O~87 
Page 12 

Gray, saturated clayey SILT. This soil horizon yielded a small quamlty of 
perched groundwater. 

Very dark brown, plastic, moist, silty CLAY. Reddish brown hyer between 
2.5 and 3.0 meters. Sol sample LA-1-TP1 collected at 1.9 metors. 

Gray medium grained sard with cobbles - FILL 

Reddish brown. plastic, moist, silty CLAY. 

Dark brown, organic rich, saturated clayey SILT. 

Brown, saturated, moderately plastic sRty CLAY. Soil sample LA-32·TP1 
collected at 3.0 meters. Groundwater collected from test pit. 

Medium stiff to acft. damp to saturated, brown silty CLAY. 13roundwater 
encountered at 2.4 meters. Sol sample GU-8TC-BH1 cou,ected at 2.4 
meters. 
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Elapsed 
Time 

30 

80 

120 

180 

240 

300 

600 

900 

1200 

1800 

Shusufindi Estacion Central 
MW-1 

Slug T· :t 

Depth to Water 
(measured from bottom of 

Change in Water Level 

casing - meters) 
h (meters) 

0942 

0.36 0.582 

0.412 053 

0.452 0.49 

0.49 0.452 

0.531 0.411 

0.56 0.382 

0.7 0.242 

0.785 0.157 

0.85 0.092 

0.91 0.032 
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SDNY - 04 CIV 8378 

h/ho 

1 

0.91 

0.84 

0.78 

0.71 
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042 

0.27 

016 

0.05 
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RISING HEAD TEST IN MW-1. SACHA POZO 103 
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Sacha Pozo 103 
MW-1 

Slug Test 

Elapsed 
Depth to Water 

(measured from bottom of 
Change in Water Level 

~-8I'lI93 
1211I1TIIC.XLS 

Time 

0 

15 

30 

45 

60 

120 

180 

240 

300 

600 

1200 

1800 

3540 

casing - meters) 

0.275 

0.11 

0.115 

0.12 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.135 

0.152 

0.282 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

h (meters) 

0.165 

0.16 

0155 

0145 

0.145 

0.145 

0.145 

0.145 

0.145 

0.145 

0.14 

0.123 

0 

h/ho 

0.97 

0.94 

0.88 

0.88 

0.88 

0.88 

0.88 

0.88 

0.88 

085 

0.75 
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Auca Estacion 
MW-1 

Slug Test 

Elapsed 
Depth to Water 

(measured from bottom of 
Change in Water Level 

A~WCI&'13.113 

S287WYRC.lU.S 

Time 

0 

15 

30 

45 

60 

120 

180 

240 

300 

600 

1200 

1800 

5700 

23400 

casing. meters) 

089 

0.6 

0.6 

0.6 

0.6 

0.6 

0.603 

0.604 

0.605 

0.605 

0.62 

0.626 

0.645 

0.722 

0.925 
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h (meters) 

0.29 

0.29 

0.29 

0.29 

0.29 

0.287 

0.286 

0.285 

0.285 

0.27 

0.264 

0.245 

0.168 

0 

h/ho 

1 

1 

1 

1 

1 

0.99 

0.99 

0.98 

0.98 

0.93 

0.91 

0.84 

0.58 
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Elapsed 
Time 

0 

15 

30 

45 

60 

120 

180 

240 

300 

600 

1200 

1800 

10200 

Sacha Estacion SUS 
MW-1 

Slug Test 

Depth to Water 
Change in Water Level 

/measured from bottom of 
casing - meters) 

h (meters) 

0.6 

0.12 0.48 

0.121 0479 

0.122 0.478 

0.124 0.476 

0126 0.474 

0.128 0.472 

013 0.47 

0.13 0.47 

0.131 0.469 

0.132 0.468 

0.132 0.468 

0.133 0.467 

0.265 0.335 
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h/ho 

1 

1 

1 

0.99 

0.99 

0.98 

0.98 
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0.98 

0.97 

0.69 
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APPENDIX I 

RECOMMENDED DISPOSAL CRITERIA 
FOR OILY WASTES 

'----CUNFIDEf.ft fA L 
\. P~! 041091? 

o AG RA 
Earth & Environmental Group 
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RECOMl\1ENDED DISPOSAL ClUTERIA FOR OILY WASTES 

Oily waste material and fluids may be applied to road surfaces if the following characterization 
criteria can be met and alternate practical technologies are not readily available. 

No free water. 

The hydrocarbon content must be equal to or greater than 5 percent as a calculated mix. The 
oil should be of a relatively high density . 

pH ~ 6. 

Total salts: 
• Na S 5 500 kglha, 
• chloride S 7 000 kglha. 

Total metals: 
• Cd S 1.6 kg/ha, 
• Hg S 1. 0 kgIha, 
• Pb S 200 kglha, 
• Ni S 100 kg/ha, 
• V S 150 kg/ha, 
• B S 20 kg/ha. 

Other data required in the analysis but which are not part of the criteria are specific 
conductance and density of sample. 

The material must not contain halogenated hydrocarbons, hazardous chemicals, refined or 
lube oils or deleterious substances such as filters, rags, vegetation or other debris. 

The maximum depth of application of material is limited to the smallest of the wCalculated 
Application Depths· determined for all parameters using the following formula: 

d(cm) = LxI rr 
D%C 

where: d = depth (cm) - calculated. 

Source: 

L = loading rate (kgIha) - specified in sections 2.4 and 2.5 for each 
parameter. 

D = density of sample (kgIm') - detennined by laboratory. 
C = concentration (mglkg) - determined by laboratory. 

ERCB General Bulletin GB92-10 rC"ONFIDEtn I A L 
PET 041097 
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PHASE I ASSESSMENT PHOTOGRAPHS 

o AGRA 
Earth & Environmental Group .,. 

- -- -
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Photo 1-1 

Photo 1-2 
Photo 1-3 
Photo 1-4 

Photo 1-5 

Photo 1-6 

Photo 1-7 

Photo J-8 

Photo J-9 
Photo 1-10 
Photo 1-11 
Photo 1-12 
Photo 1-13 
Photo 1-14 
Photo 1-15 

Photo 1-16 
Photo 1-17 
Photo 1-18 

Photo 1-19 

Photo 1-20 
Photo 1-21 

Photo 1-22 
Photo 1-23 
Photo 1-24 
Photo 1-25 

Photo 1-26 
Photo 1-27 
Photo 1-28 

LIST OF PHOTOS 

Reproduction of 1:60,000 scale airphoto showing surface disturbances related 
to oil field development. Production stations (Sacha Central and North #1), 
well sites, access roads and agricultural land use are present. 
Erosion at well site CNII. 
Erosion at former pit location adjacent well site GUS. 
Flowlines and roads are often present in the same corridor throughout the 
concession. 
Many of the well sites in the concession are equipped with a transformer, 
flowline and meter station. Corrosion inhibiters are often injected at the well 
site. 
Numerous flowlines from nearby well sites converge at the Lago Agrio North 
production station. 
Produced fluid spill has stained the pad at well site GUS. Dwellings are often 
located adjacent well sites. 
Flowline related spill at well site AUS. Sand has been used to cover a portion 
of the spill. 
Used oil and filters have been discarded at a number of well sites. 
Domestic solid waste has been discarded at a number of well sites. 
Oil has been released to a stream during pit closure at well site SSFB64. 
Oil seep from covered pit at well site GUS. 
Oil and water containing pit at well site SSFB66. 
Discharge of oily waters from pit at well site SSFB66. 
Separators and process area sump at the Atacapi Production Station. Spills are 
typically covered with sand. 
Bermed surge tank at the Sacha North #2 Production Station. 
Pumping equipment is present at all production stations. 
A pump workover at the Shushufindi South Production Station resulted in used 
oil being discharged to a nearby river. 
Used oil spill adjacent the generator located at the Auca Sur Production 
Station. 
Flare failure at the Auca Central Production Station. 
Used oil spill below flowlines located adjacent the vehicle maintenance yard 
at the Sacha Central Production Station. 
Spilled oil adjacent the chemical storage yard at the Sacha Production Station. 
Oil skimming on produced water pit at the Sacha North #1 Production Station. 
Oil and water containing pit at the Parahuacu Production Station. 
Oily produced water discharge stream through farmyard adjacent Sacha 
North #2 Production Station. 
Produced water separation pits at Sacha Central Production Station. 
Dwelling located on secondary pipeline corridor. 

Road application of oil in the Sacha field. 'TGr'fFIDENr'iAL -
PET 041099 

CONFIDENTIAL TREATMENT REQUESTED 
SONY - 04 CIV 8378 

CA1069846 

CA1069846 



I 
I 
I 
I 
I, 

I 
I 
I 
I 
I 
I 
'I 
I 
I 
I. 
I 
I 
I 
I 

".:. ~ .... "~. ." 

Photo 1-1: Reproduction of 1:60,000 scale airphoto showing surface disturbances related to oil 
field development. Production stations (Sacha Central and Nonh #1), well sites, access roads 
and agricultural land use are present. 

Photo J-2: Erosion at well site eNl!. 
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Photo J-4: 
concession. 

Photo J-3: Erosion at former pit location adjacent well site GUS. 

Flowlines and roads are often present in the same corridor throughout the 
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Photo J-5: Many of the well sites in the concession are equipped with a transformer, flowline 
and meter scation. Corrosion inhibiters are often injected at the well site. 

Photo J-6: Numerous flowlines from nearby well sites converge at the Lago Agrio North _-
production scation. !'-CONflDE:fnfJ\l 
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Photo J-7: Produced fluid spill has stained the pad at well site GU8. Dwellings are often 
located adjacent well sites. 

Photo J-8: Flowline related spill at well site AU5. 
the spill. 
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Photo J-9: Used oil and filters have been discarded at a number of well sites. 

Photo 1-10: Domestic solid waste has been discarded at a number of well sites . 
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Photo J -11: Oil has been released to a stream during pit closure at well site SSFB64. 

Photo J-12: Oil seep from covered pit at well site GU5. 
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Photo J-l3: Oil and water containing pit at well site SSFB66. 

- ~,\~\.. 
Photo J-14: Discharge of oily waters from pit at well site SSFB66. f C()~r\~~'ll()U , ~t.' u"" . 
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Photo J-15: Separators and process area sump at the Atacapi Production Station. Spills are 
typically covered with sand. 

Photo J-16: Bermed surge tank at the Sacha North #2 Production Station. - -- N11AL- , 
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Photo J -17: Pumping equipment is present at all production stations. 
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Photo J -18: A pump workover at the Shushufindi South Production Station resulted in used oil 
being discharged to a nearby river. CCONFIDtNTIAL '\ 
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Photo }-19: Used oil spill adjacent the generator located at the Auca Sur Production Station. 

Photo J-20: Flare failure at the Auca Central Production Station. 
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Photo J-21: Used oil spill below flowlines located adjacent the vehicle maintenance yard at the 
Sacha Central Production Station. 
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Photo J-22: Spilled oil adjacent the chemical storage yard at the Sacha Production Station. 
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Photo J-23: Oil skimming on produced water pit at the Sacha North #1 Production Station. 

Photo J-24: Oil and water containing pit at the Parahuacu Production Station. 
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Photo J-25: Oily produced water discharge stream through farmyard adjacent Sacha Nonh #2 
Production Station. 

Photo J-26: Produced water separation pits at Sacha Central Production Station. rCONFIDENTiAL 
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Photo J-27: Dwelling located on secondary pipeline corridor. 
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Photo J-28: Road application of oil in the Sacha field. 
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